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TORONTO
or Single Phase Slow-Speed Alternating Cur- !
”‘}fﬁ‘{‘%"enem?m for Light and Power—5C to 1200 h.p. Manufacturers and antfactor S
teenating and Direct Current Motors. for Complete Installation

Nultipolar Direct Current Generators—S35 to 2,000 h.p.—

" for Lighting, Rallways and Power. —

Falker si‘)rigggmunwd Rallway Motors-25, 30, 50, 75, | WAGNER TRANSFORMERS
- {00and 1

lanihattan Enclosed Arc Lamps—(One arc lamp across 110 volt NOT THE CHEAPEST, BUT THE BEST

circuit burns 150 to 200 hours, consuming only 12 inches of solid
‘carbon 4" dia.) Competitive Tests prove it the closest regulating, most efficient and

xeyswne Incardescent Lamps.  Iron Clad Rheostats. most durable Transformer made.

- STANLEY TRANSFORMERS

The Standard of the World for

Incandoscent Lighting Operating Motors
Arc Lighting Power Transmission

INCREASE DIMINISH
y  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 ELECTRIC CO.

;MONTREAL QUE. Western Ofice— TORONTO, ONT,
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Ro(B“EPIc{’dr Aq p§9§§ rE E Rucexg F. Pritusrs, President. Joun Canxory,Sec. and Treas,
et | EGHNE 7, PHLPS EIEGTRIGHL WORE
ENGINEER . (LIMITED)

Specifications, Ilane, Supervision, Valuation and

A it Nochinery Desgne MONTRBEAL, GANADA

T BARE AND INSULATED ELEGTRIG W

Electric Light Line Wire
Inecandescent and Flexible Cords

RAILWAY FEEDER AND TROLLEY Wi

Americanite. Magnet, Office and
Annunciator Wires

Cables for Aerial and Underground Use,

l"ﬁﬂ"ﬂﬁgﬁﬁm, Lamns l L. s. I"clory: Amentcay Eveetricar WoRks, Providence, R. 1.

New York Store: P. Co AckerMaN, Agent, 10 Cortland Street.

FIRSTBROOK BROS.
King St. Bast, - TORONTO |
TOPPING, MANUPACTURRRS OF ;

8B8IDE-BLOCKS
Ao GROBS-ARMS,

WRITE FOR PPARTICULARS.

CUEAP

5 WANTE DYNAMOS AND MOTORS TO REPAIR
We have ulot of 8 to 32 C. P Lamps in A(matu(es Rawﬂund %‘23":&‘%&3&’2’. Spectalty.

Edison, T-HHand S M “'\\L, which we will |

Chicago Store: F. E. Doxonor, Agent, 241 Madison Street.

sell away below cost, °“"‘k 10 change in : L} ] Estimtes Cheerfully Given,
business and to close consiggnment. Geo E. Matthews, Manager. ELEGTRIG REPHIR & GONTRRGTING GO
Latc of the Royal Electric Co. Tel. 3tg7. 621 Laugauchetiere St., MONTREAL

Write for quotation, stating

eI WESTON ELECTRIGAL INSTRUMENT G0
JOBN STARR, SON & G0., mren ! 114120 William Stret.

NEWARK, N.J., U.S.A
4

Electrical ) HALIFAX, N, S. \/‘/ ESTON STANDARD PORTABLE
Contractors > ‘

Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS ax
CIRCUIT TESTERS,
OHMMETERS,- PORTABLE GALVANOMETERS
Our Portable Instruments are recognized as THE STANDARD the world o

Weston Portable Galvano- Our STATION AMMETERS and VOLTMETERS are unsurpassed in poist
. meter—for Biidge Work. of extreme accuracy and lowest consumption of energy.

SEND TO

LT R’
NEWs.2% PrACHNER

i _TORONTO CANADA.

‘TENDERS WANTED

A Weckly Joumal of advance informa.
tion and public works. "

The tecognired medium for advertise- SR
ments for * Tenders.'

CANADIAN CONTRACT RECORD-

Robb-Armstrong Automatic
Engines

Centre or Side Crank. #  Sizes up to 700 h.p.

[ 7y NTERCHANGEASLE PARTS
If you wantto . . . . . e, & _,'“". ’ " Ne

SELL BHUERT T LARGE BEARINGS
ANYTHING 2

to the wholesale and retall hard- : ; ‘ " s R
s merchants and manufac- il L SIMPLEST AND BEST GOVERNOR §

ANYWHERE

in Canada, you can reach them

awougn ™ | ROBB ENGINEERING CO., Limited.

HARDWARE AND METAL MERCHANT AMHERST, N. S. |

ot Eres e 0 WM. McKAY, Seaforth, Ont., Traveller.

Ploase montion tho CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



Scl,u-.nhcr.ﬁ‘)? CANADIAN ELECTRICAL NEWS R
The McCormick Turbine o 2} §iz5s Fosted
©

Enormous Power and
Higher Efficiency thanis
obtained from any other
make.

Hundreds Driving Elec-
{rical Machinery.
Write for Catalogue.

This Engraving tepresents three 23 inch Turbines operating under 64 head, 1w the Plant of Chas T'. Westcott, Baltimore, Md.

S MORGAN SMITH CO. - YORK,PA.
e Nabional Tubg Works Gompany_.

f ' The Largest Makees of All Sizes and Kinds of
ENDERS WANTED ! Special Wrought Mild Steel and
|
S

A Weckhy Joumal of advanee wforma- Best Wrought Iron Tubular
Goods in the World.

The rcwognued tedim for advertise:
Control the Manufacture of

WANTE l)_'

ments tor “lenders,

VM SHIANIL

Wrought Tubular Goods,

|
|
g —Made of a High Class of Mild Steel from the Ore to the Finished
! Product—and Unqualifiedly Recommend NATIONAL STEEL PIPE for al)
l uses as Better than any Iron Pipe wade.

McKEESPORT, PA.

W ANTHD—
TO RENT , Gentral Station Owners willing to Rent their Plants
+ Will oblige by Gommunicating with the Undersigned.

GEORGE WHITE-FRASER

TENLLRS

CANADIAN CONTRACT RECORDZ
TORONTO. . . B

IstperiaL Loan Butbine - - TORONTO
" ((joldie & McCulloch Co,
T LIMITED

MANUFACTURERS OF

Hﬂllli[]g MIHS, And the Eree

von of Nameain
the Mast Complete Staleof Mudern
improvement.

Wool Machinery,
Wood-Working Machinery
Saw Mill, Shingle and

IMPROVED

STEAM
ENGINES

AND i o i Stave Machinery,
L Y Fire and Burglar-Proof
BU".ERS RN "g:fI;sa:ﬁ:{lltlﬂogurs.

Tue ** Ipeal” HicH SPEED ENGINE, DIRFCT-CONNICTED,

SPECIAL ATTENTION calied to the ‘* WHERLOCK ** 1:4PROVED STEAM ENGINE,
alss the ¢+ IDBAL ' HIGH SPEED ENGINE, cut of which appears above. as being Un- "I" G A l | O N l
eqaalicd for Simplicity, Bficiency and Bconumy in Working, and Especially Adapted 9 .

for Electric Lighting, Street Rallways, Etc.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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.. THE .. WI manufacture all kinds Of sy

ELECTRICAL APPARATUS

under Easton patents and details, for and
Incandescent Lighting and Power, :md mukc
a specialty of repairs for all systems.

Send for prices of Alternating Dynamos, Arc 1y name,

g Arc Lamps, Enclosed 150 hour Arc Lamp, Genen.
tors, Motors, Transformers, Lightning Nrrester,

L:)ON DON ONT Switches, &c.

%%%%%

THE ONTARIO ELECTRIC & ENGINEERING CO., LIMITH

81 Adelaide Street West - TORONTO
TELEPHONE NO., 479,

ELECTRICAL REPAIRS

Manufacturers and Deale

SECOND-AAKD MACHINERY BOUGHT D S0LD wwrvs ELECTRICKL APFARATUS

o [ EAM PUMPS

PP e | For All Duties

TRIPILHEHX

NORTHEY MFG. GQ., Limited, TORONTO
The Latirie Engine Go., Montreal

#-——————SEOLE ACGENTS FOR PROVINGEB OF QUEBEG—————I»

The Thompson Electric Gompany

HAMILTON, ONT.

' ENGI.OSE[I ARG I.AMPS .. OPEN ARG LAMPS ..

ol ours tl ut re-carboning ; fo For Aul Circurrs,
lncnl t\ll t;,llloc(. Single and Double Carbon Lamps.

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

The Electrical Constriction Company ~~9
of London, Limited. LONDON, CANADA

ELECTRICAL MAGHHNERY AND SUPPLIES

Repairs to any systemn on Short Notice at Reasonable Rates
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BRITISH ELECTRICIANS.

Ox the previous page appear the portraits of
several British electricians who were in attendance at
the recent convention in ‘Toronto of the British As-
sociation for the Advancement of Science. Lord
Kelvin, long known as Sir William Thomson, is one of
the most eminent scientists of to-day, and to him is due
in no small degree the wonderful advancement which
has been made in the development of electricity in
recent years.  He was born in lreland in 1824, and
grraduated at several colleges.  From 1846 to 1852 he
was Fellow in St. Peters College, Cambridge, and
since that time his life has been devoted to the progress
of physical science. To telegraphy lLord Kelvin's
services have been of peculiar value. He acted as
clectrician for the Atlantic cable, 1857-58 and 1865-66 ;
he invented the mirror galvanometer and siphon re-
corder in connection with sub-marine telegraphy ; he
acted as clectrical engincer for the French .\lantic
cable, 1809 ; the Brasilian and River Plate, 1873 the
\Vest Indian cables, 1875, and the Mackay-Beonett
Atlantic cables, 1879. e has invented a mariner’s
compass and navigational sounding machine, and many
electrical measuring machines.  His work has been of
immense value in promoting commercial intercourse.
The successful completion of the Atlantic cable in 1866
brought him knighthood, and in 1892 he was created a
baron.  Last year he celebrated his jubilee, which was
a notable event in the world of science.

Professor Oliver J. Lodge was born in Staffordshire
in 1851, and has been Professor of Physics in University
College, Liverpool, since 1881. He has given con-
siderable attention to eclectrical matters, and is the
author of numerous publications, including ** Element-
ary  Mechanics,” ‘“ Modern Views of Electricity,”
“ Pioncers of Science,” **The Work of Hertz and
His Successors,” and *‘Lightning and Lightning
Guards.”

Prof Ayrton is now in his fifticth year. He is a
Londoner, and entered the Indian Telegraph service in
1867, and afterwards pursued his studies under Lord
Kelvin.  When he went to India he became assistant
t0 the Electrical Superintendent of the India Govern-
ment Telegraph Department, returning on leave to
England in 1872, and being employed on various
matlers relating to telegraphy, including the electrical
testing of the Atlantic cable in 1873.  On the establish-
ment of the japanese Imperial College of Engineering,
he was offered the Professorships of Physics and Tele-
graphy, which he held until 1878,  In 1884 Prof.
Ayrton was appointed Professor of Applied Physics at
the City and Guilds of London Central Institution. He
is a joint editor of Messrs. Cassclls’ ¢ Manuals of
Technology,” having written one of the series, *‘ Practi-
cal Electricity,” which has run through several editions.
He gave a valuable lecture at Bath in 1888 entitled
*The Electrical Transmission of Power.”

Mr. \W. H. Preece was born in Wales in 1834. He
was appointed to the Electric and International Teie-
graph Co., 1853, becoming superintendent of the
Southern Division in 1856. After attaining eminence
in the telegraph world he was in 1870 transferred to
the General Post-office as Divisional Engineer, in 1877
being appointed Engineer, and in 1892 Engineer-in-
Chicf, and is also Consulting Engincer to the Colonies.
He has been associate author of text books on tele-
graphy and the telephone.

T —
QUESTIONS AND ANSWERS.

Me )0 G2 writes 1 have been thinking of using my exhyey
steam from lighting engine to heat our building, but do not kngy
how to duat without putting on back pressure, which 1 wih g,
avoid.  Our building is four stories high, and is piped on the tng.
pipe system, careying steam at t5 b, T understand there <y
system of exhaust steam heating, but the royalties charged are
excessive, as faras I can manke oute 1 would like to know ¢
there is any other way, if not quite so claborate as the patey
way, nay be.  Details will be mach appreciated.

Mr. James Johnstone asks : What would you advise meto g,
with my plant 13 bring down the temperature of my flue grases, 2y
I find they are about 60o” on entering the chimney, and this, 1te
lieve, is 200 too much. We use soft coal ; commen tubuly,
bonler 3 fur draft ; no forangg, and plant ample size 5 steam S5 (b,

Sir, [ would like if some of your readers could advise me 4,
what to do 10 keep the oif off a belt on the governor side of abigh
speed engine, and also what 10 do to extract the grease or o
from the belt. A handful or two of whitening 1 find to be a gou
thing to put on the belt when it slips badly, and will cure ot for theve
or four hours.  Sometimes I scrape itoff (when running ), but ofiea
Idon't. (2) What advantage or disadsamtage is there in raieg
or lowering the speed of a high speed engine?  (3) When runieg
a high speed automatic eut-off engine, which is the more l‘\\;.
nomical pressure, at from 501080 1bs.2  Also, when running pumps
and drymng room coils and common 1o h.p. engine, 1 can cary
anywhere from 4o to8olbs.  Which is thebest pressure, and why

** ONTARIO,S

* Subscriber ™ writes : T have a tlue about 20 feet lony from my
two boilers to chimney, and would like to have the opinion of
others as to whether 1 could, by placing water pipes on the ou
side on top, get a high enough temperature in the water tobe
worth the trouble and expense.  We use about thirty feet anhosr
for cach boiler.  The flue is extremely hot —must be about 400’ to
500°.  Is it possible that it might help to destroy the draught by
cooling the flue and lowering the temperature inside? It s oot
100 good at present. I would like sugyestions in detail.  Hos
can I figure out to see ifa 12X 9X%" Armington & Sims’ engine,
running at 28o rev., 8o lbs. sicam, will drive 250 amperes at uj
volts ?

James McPherson asks : Would some of the boys tell me wkat
is the best kind of oil to use in the hydraulic cylinder of 23
clevator? Ours has not had any for four yeirs, but 1 thinkit
should get some.

[Readers of the ErecTRICAL NEWS are requested to forwand
replics to any or all of the above questions before the 28th of
September, in order that the answers may appear in our October
issuc.—THE EDITOR.]

TO OVERCOME THUMPING.

Six, —For the benefit of brother engineers 1 thought ] wouldted
them of how I got over the trouble of a thumping in the waterend
of my pump, and hope it may be of use 1o some one likewie
situated.  In the first place, it was getting water under a head of
about 30 Ibs., and pounded frightfully, but when pumping oust of
the tank she would run all right,  However, as we could only e
the tank oceasionally, we had to suit her 1o circumstances. Ak
chambers 1 stuck on in abundance, on both sides of pump asd
on top of 1ank o feet high, where she pumped to 3 1 alo placed
one 3 fi. X 8" on pump in place of small original one. 1 put
strongr springs on suction valves and throttled the head of water,
but all to no purpose—pound she would. At last I put on a luk
air valve on the suction pipe, and throttled the water until shehaé
to draw her water the least little bit, and then very slightly
opened the air valve, when all at once the trouble ceased and the
pounding was no more. Au ALENIS

It is understoed that the Cornwall Electric Sticet Railway Compacs
are making arrangements to extend their line to the Ottana & Nes
Y ork milway station, 1} miles distant.

The corporation of Magog, Que., are instathing a 1,000 hight siegk
phase alternator and other apparatus for their new incandescent lightisg
plant.  The strect lighting will be done by sixty 50 c. p. incandesees
lamps, which are expected to furnish a much more satisfactory streed
lighting scrvice than their equivalent of arc lamps. The appantss
being furnished by the Canadian General Electric Company, of Toroza
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—\;E;TERN ONTARIO LIGHTING PLANTS.

BXETER BLECTRIC LIGHT COMPANY.

The Exeter Electric Light Company was orgaunized
duting the present year, through the efforts of Mr. R.
C. C. Tremaine, who became manager. The plant,
when completed, will consist of a G. . Go k. w. alter-
nator and one 20 Royal arc machine, with usual switch
board and instruments from the General Electric Com-
pany's works. The circuit is about 64 miles in length.
A boiler, 06 x 14, with eighty-four 3%4 inch tubes, and
a Brown engine, 14 x 306 feet, furnishes the power. The
power house is a two-story brick structure, 34 » So feet,
with stone foundations and smoke stack of iron, 6o feet
high.

When Mr, Tremaine assumed charge a few weeks
ago there were about 350 incandescent lights in use.
At the present time a staff of workmen are busily en-
gaged wiring an additional goo lights.

Mr. Tremaine is a native of Nova Scotia. He was
born at Dartmounth, opposite Halifax, on November
ath, 1874.  After passing through the public and high
schools he, in 1891, entered the School of Practical
Science at Toronto, graduating as B. A. Sc. in 1894, and
taking a post graduate coursein 18035.  In the summer of
the same year Mr. Tremaine took churge of the clectric

R. C. C. TREMAINE.

T T

Mr. |

light plant at Long Branch, which position he filled for
two seasons, when he removed to Exeter and formed
the present company.

DURNAM ELECTRIC LIGHT PLANT.

Messrs. Kilmer, Crawford & McIntyre are the owners
of the Durham plant, which was installed just one year
ago. The power house, situated on the Rocky Saugeen
river at Aberdeen, four miles trom Durham, is a sub-
stantial frame building, 20x40 feet, with metallic
sidings. Power is furnished by a Burber go h. p. water
wheel.  The generator is from the works of the Cana-
dian General Electric Co., being a 735 k. w. monocyclic,
the switch board and instruments being from same firm.

This company have about sixteen miles of wire and
over goo lights, and will shortly install a number of 50
¢. p. street incandescent lights,

MOUNT FOREST ELECTRIC LIGHT PLANT.

The clectric light was first introduced in Mount Forest
n the year 1883, the present owners, Messrs. Corley &
Collins, purchasing the plant from the former owners in
1890, and running only an arc system until 1893, when
*hey installed an incandescent plant.

The power house is centrally located.  Steam power
is supplied by a Wheelock 140 h. p. engine and hoiler,
operating a 300 light National generator for incan-
descent system, 20 light Ball arc machine, 2000 c. Py
with switchboard fitted with National instruments.

This company have 14 arc lamps and 330 incandes-
cent lights installed, and are about to incrense the
number.

Mr. T, H. Collins acts as manager, and under his
supervision an excellent service is being furnished.

CHESLEY ELECTRIU LIGHT PLANT,

This plant, owned by Mr. R, T, Bearman, is under
the management of Mr. J. H. Fry. The power house
is situated on the north branch of the Saugeen river,
about 1Y% miles from the
town. Power is supplicd by
two turbine water wheels
of 100 and soh.p. There
are over eight miles of wire,
and there are installed 3oo
incandescent lights, 34 arc
street lamps, and 23 50 ¢.p.
street incandescent lamps.
The generators are a 500
light Reliance and a 25 and
35 Reliance arc machines,
with  full  complement of
instruments,

Mer, J. H. Fry.

Mr. J. H. Fry, the electrician in charge, is a native
Canadian, born near Port Hope, May joth, 1864. He
has been in charge of the present plant for over six
vears,

BOILER ACCIDENT AT LONDON.

Leoxarp J. Grimshaw, 2 machinist employed by L.
Leonard & Sons, ot London, was killed in Watson's
box factory recently. He was engaged putting in a
new high speed Ball engine, and had started up steam
before work on the engine was completed. The cap of
the drip attached to the pipe used to conduct steam
from the boiler to the engine blew out a short time after
the engine was started.  Deceased was standing right
under the drip at the time, and was covered by the
condensed steam.  The force of the explosion sent him

3

&)

into a small hole about ten feet away. In the accom-
panying illustration, showing how the accident occurred,
Ads the drip pipe, with a cap (cast iron) at the end,
tapped for 34 or 1 inch pipe, and B the steam boiler.
The pipe conncctions for drip had not been made at
time of accident. The metal of the cap at bottom was
7/16 inch, and the bottom blew clean out, but the
thread never stripped. The steam pipe and drip were
five inches in diameter.

A

The Dohenty Organ Company, of Clintnn, requiring an increased
dynamo capacity, have jlaced an opder with the Canadian General
Elect ic Company for a 200 light incandescent machine of the Ldison

type.
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T EXHIBIT OF ELECTRICAL APPARATUS.

Oxr of the most interesting and unique exhibits at
the Toromto Industrial Exhibition now in progress is
that of clectrical apparatus, There is a noticeable im-
provement in the display as compared with former
vears, although a number of the manufacturing com-
panies are not represented.  The growing interest in
clectric 4l apparatus is attracting many visitors to the
east wmg of Machinery Hall, where the exhibit is
located  Lach company has sufficient space to permit
of the proper and most advantageous arrangement of the
machinery, andtheeffect produced in theevening by means
of the many colored lights is pleasing in the extreme.

The Royal Electric Company, of Mountreal and
Toronto, has practically two exhibits.  Near the centre
of the hall are located two Leonard engines of 6v and

100 h.p. ‘The larger engine drives two Royal Electric
Thomson-tlouston so-light arc dynamos, belted in
tandem, these machines being used for lighting the ma-
chinery hall and other buildings.  Belted to the 6o h.p. en-
gineisan **S.K.C.” two-phase generator, and set up near
by is & switchboard complete. Behind the switchboard
there are connected up two large transformers, which
take up the full capacity of the machine. This gencerator
furnishes the current for about oo colored incandescent
lights arrangred over the company's exhibit in another part
of the building. The above portion of the exhibit may be
said to represent a thorougrhly equipped central station, in-
cluding arcand incandescent lights and motors complete.

Passing to the extreme east end of the building, we
reach what may be termed exhibit No. 2. Here the
4oo incandescent lights above referred to are arranged
in festoons near the ceiling over the company's exhibit
in such a manner as to give the most pleasing effect.
In the centre is & crown of about 130 lights, while
extending from the crown to the four corners of their
space” ure rows of colored lights, numbering in
all about 250. They have also on view twelve alternat-
ing current arc lamps, among them being some that
burn too hours with one carboning.

On a large table is displayed a complete line of elec-
trical supplies, while a pyramid of Royal sterling rub-
ber covered wire is also to be scen. The machinery
here exhibited includes a range of the well-known S.K.C.
transformers, ranging from a miniature of 10 lights to
one of 1200 lights capacity ; a range of S.K.C. generators
and motors, operating on the two-phase system, from 2 to
30 h.p., with switchboards ; direct current four-pole dy-
namos and motors, and their latest type of street railway
apparatus. A special feature of the exhibit is the high
voltage transmussion line, the current being generated
at 2,000 volts and raised by means of step-up trans-
tormers to 20,000 volts, at which pressure it is con-
ducted over high voltage iusulators on the model pole
line and again stepped down from 20,000 to 2,000
volts, and used in the regular S.K.C. transformers to
illuminate the building.  This portion of the exhibit is par-
ticularly interesting, inasmuch as the Royal Electric Co.
are making a specialty of high potential work and long
distance transmission, and this display is inlended to
ilustrate a complete long distance transmission and

distribution line.

By a specially constructed switchboard the danger to
operators in transmitting under a pressure of 20,000
volts is entirely removed, as the switches are so ar-
ranged that there is no possibility of ‘*arcing across”
so frequently occurring in high voltage work.

In connection with the display of the Royal Electric
Company, it may be noted that a type of every clectrical
machine made is exhibited. The principal feature
noticeable is the tendency to do arc and incandescent
lighting, as well as all kinds of power work, with alter-
nating current, and judging from the various sizes of
alternating  and induction type motors shown, there
appears no hesitancy about putting them on the market
and guarantecing results.  Some  conception of the
magnitude of their exhibit may be obtained from the
fact that four car loads of machinery were brought up
from the factory in Montreal for the purpose, the work
of erecting the same being done under the supervision
o Mr. James Fleet, the company's expert.

Eatering the Machinery Hall trom the south, we find
on our right an attractive exhibit by the the W. A,
Johuson Electric Company, of Toronto. An Ideal
engine, manufactured by the Goldie & McCulloch
Company, is driving two 110 volts direct current incan-
descent dynamos, operating on the three-wite system,
furnishing current to incandescent and long burning arc
lamps, and supplying incandescent lights for the main
building and for operating the cinematographe. A 230-
volt power generator drives several motors in different
buildings. The exhibit of the company ulso includes
the renowned Wagner transformers, enclosed long
burning arc lamps, alternating and direct current ceiling
fans, two arc light dynamos in operation for illuminating
the main building, and their new Goo light inductor
alternator.  All the above apparatus are provided with
full switchboard outfits, the whole having been manu-
factured at the Toronto factories of the company, and
making a creditable exhibit.

The Kay Electric Manufacturing Company, of Hamil-
ton, and the Jones & Moore Electric Cowmpany, of
Toronto, each have well-arranged exhibits of dynamos,
motors, lamps and general supplies. The formercompany
has also on view a complete switchboard, The motors
of the Jones & Moore flectric Company are painted
white, presenting a neat appearance.

The special feature of the exhibit of the Toronto
Electric Motor Company is their (‘lircct connected
generators, which are claimed to be the first of the kind
ever placed on exhibition in Canada, and from the num-
ber of persons who inspected the apparatus it was evi-
dent that the innovation was appreciated. A 30 k.w.
dynamo is direct-connected to an ldeal engine of 6o
h.p., running at 3oo revolutions per minute. ‘This
generator, together with a complete switchboard, com-
prising a Goo light plant, was manufactured for the
Methodist Book & Publishing Company, and will
shortly be installed. There is also shown a smaller
dynamo of 135 k.w., connected to a 20 h.p. Ideal en-
gine, running at 530 revolutions and furnishing 110
volts. Motors from Y. to 12 h.p. and arc lamps com-

plete the exhibit. Arc and incandescent lighting and
power are furnished from the same machine, and the
economy in space by use of the direct-connected genera-
tors was freely commented upon.

The Shelby lamp is exhibited by the John Abell
Engine Company, who have recently obtained the
Canadian agency for these goods.

Owing to the convenieat location of their large show
rooms on Front street west, within one minute’s walk
of the Union Station, the Canadian General Electric
Company made no exhibit at the Exposition. Many
visitors to the city were shown through their immense
warchouse, where everything in the line of electrical
apparatus could be seen.
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THE Great Northwestern Telegraph
The Sarxia Company have removed once for all
the annoyance and expense occasioned
by the destructive action of acid upon their wires in the
Surnia tunnel, by enclosing them ina lead cable. Under
the direction of Mr. A. B. Smith this new cable, encased
in a wooden conduit, has been laid in a trench cighteen
inches underground, alongside the railway teacks. The
cable measures over 6,000 feet and weighs  about
18 tons,

Tucnel.

—
AL steel used for boilers of steamships
.': :"::"' constructed under Lloyd's rules is now

required to have an ultimate tensile
strength of not less than 26 tons, and not more than 30
tons per square inch of section, and the ultimate elon-
gation must not be less than 20 per cent. in a length of
8inches. Itis to be capable of being bent to a curve,
of which the inner radius is not greater than one and a
half times the thickness of the plates or bars after having
been heated uniformly to a low cherry-red, and quenched
in water at 82 F.
—
IN the towns and villages of Ontario it
Onml .‘""_“'" is gratifying to observe the rapid
growth of electric lighting, both for
public and private use. New plants are constantly
being installed in pluces where coal il and gas has here-
tofore been the only illuminants, and frequent exten-
Sions 10 circuits are rendered Necexsary by the growing
appreciation of electricity in places where this system of
lighting has been employed. While the greatest ad-
vancement in this direction has been made in Ontario,
it is by no means confined to this province. Through-
out the entire Dominion the outlook for the clectnic
lighting business is somewhat encouraging. In the
maritime provinces many saw mills have recently been
equipped with isolated plants, by means of which night
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work is permitted, and it is thought that this branch of
the industry will be counsiderably extended in the near
jature.  1hese statements will, we believe, be borne out
py the clectncal manufacturing companies, who have
t;;jo.\'cnl a comparatively good business during late years
when commercind acpression was almost general.  True,
the cost of electrical apparatus has been much reduced
within it short period of time, leaving a smaller margin
of profit to the manufacturer, but this has in a measure
peen oftset by the greater volume of trade. A still
wider adoption of clectricity for lighting purposes will
be witnessed before the close of the ninetecenth century.

WinLe in European countries gas and
steam-motor propelled vehicles for
road purposes have attained the great-
est degrree of success, experiments made in America
would seem to be in favor of electricity as the motive
power. The Electric Carriage and Wagon Company
have inaugurated in New York city an electric-motor
caband carriage service, which is said to he meeting
with much success, the power being furnished by stor-
age batteries. Results show that about 1.25 horse
power is necessary for the propulsion of 2,000 pounds
over ordinarily approximately level roads at ten miles
per hour.  During the month of June 1,580 passengers
were carried by these cabs a distance of 4,603 miles.
The rates charged are one dollar for the first two miles
or any part thercof, and 50 cents for cach extra mile.
it would appear that the field for the electric carriage
was gradually widening. ‘

Electtic
Motoz-Cabs.

No better illustration could be found of
the rapid strides which have been made
of late years in the field of science than
is afforded by a perusal of the procecdings of the British
Association for the Advancement of Science, which for
the first time in its history convened in Toronto in
August last.  To the city it was a source of congratula-
tion that men who are so prominently identified with
the progress of Great. Britain should have assembled in
Toronto in such large numbers. It is said that general
surprisc was expressed at the beauty of the Canadian
aities visited, as well as at the abundance of natural re-
sources possessed by the Dominion of Canada. As
these impressions are made known throughout the
countries of Europe, benefits to Canada are likely to
follow. It was pleasing to observe that of the various
branches of physical and natural science, that of elec-
tricity received perhaps greater attention than any
other. There were present at the meeting @ number of
well-known electricians, who took an active interest in
the praceedings. A paper of more than ordinary value
was read by Prof. Ayrton, eatitled “¢ Some Tests on the
Vanauon of the Constants of Electricity Meters with
Temperature and Current,” the author being Mr. G. W,
Donald Ricks.  The discussion following showed that
an opinion existed that clectric meters register more ac-
cutately than gas meters, but that there is still much
room for improvement in them. There is a growing
demand tor i meter that will work accurately and can
be purchased below the present cost.  Some other
papess of clectrical interest were: “On a Mecethod of
Determining the Specific Heat of a Liquid in Terms of
the laternational Electric Uaits,™ by Prof. 1. L.
Chandler and H. T. Barnes; **On the Fual Supply and
Air Supply of the World,” by Lord Kelvin; “On the

The Progiess ot
Saience.

Constitution of the Electric Spark,” by \rthur Schuste;
“An Electric Curve Tracer,” by Prof. G. B. Rosa;
“ On the Source of Luminosity in the Electric Arc,” by
Henry Lerew and Mr. Basquin; ¢ The Sensibility of
Galvanometers,” by Prof. Ayrton and Prof. ]. V. Jones;
“On Some New FForms of Gas Batteries and a New
Carbon Consuming Battery,” by Willard E. Case. A
paper by Mr. G. C. Cunningham, late manager of the
Montreal street railway, was also read.

Sters have been taken by the St.
Lawrence Construction Company, com-
posed largely of British capitalists, to
carry out an immense clectrical water power develop-
ment scheme at Messina, N.Y. Necar this point the
St. Lawrence river runs through a series of rapids, and
in the course of seven miles thereis a fall of 56 fect.
About three miles trom these rapids there runs the Grass
river, some 300 feet wide, which takes its course
through a gorge nearly 3o feet deep. It is proposed to
cut a canal through the level plateau and to establish a
power house on the banks of the smaller river. The
water would be delivered upon turbine wheels with an
absolute head  of over 4o feet, and after actuating the
turbines, would flow through the valley of the Grass
river and re-enter the St. Lawrence below the rapids.
The canal is intended to develop 150,000 horse-power,
of which onc-half will be rendered available in the first
instance. Contracts for the entire work have been let,
and the company hope to have the undertaking com-
pleted by December, 1898. The electrical apparatus,
including fifteen 5,000 h. p. generators, are being manu-
factured by the Westinghouse Electric and Manufac-
turing Company, of Pittsburg. Each generator will
weigh about 350,000 lbs., and will stand 22 fect high
above the top of foundations. It is estimated that the
entire plant and canal will cost in the neighborhood of
two miilion dollars, and that power can be sold at fifteen
dollars per horse power per year, running twenty-four
hours.

An Immense Water
Power Scheme.

OUTLOOK FOR MECHANICAL ENGINEERS.

WL S, G. writes: May I ask as o favor your opinion as to what
the prospects are for those graduating in Electrical and Mcechanis
cal Engrmeeringg at the School of Pracuceal Science, Toronto? 1
have seen in your paper opinions both optimistic and pessimistic.
Those opinions apply, however, to those graduating us Electrical
Engineers.  Has not the graduate in the above course also open
to tum the field in Mcchanieal Engincering, including draughting,
designing, inventing, cte.? 1 am contemplating taking the above
course, but fecl that my kaowledge of what the profession is,
what it includes and what the prospects init are, is not definite
enough, I have always had a liking for applicd science and
machinery, and have confidence of success along this line.  Prof.
Galbruith aays, ** Success depends on the special fitness of the
candidate for his chosen vocation.™ I aum at present at home on
my fathers farm, but, as T sud, am contemplating takgy thes
course, and would appreciate very much your opinion and
advice.

ANSWER.—It is a difficult matter to advise youn as to the
course you should pursuc in the absence of knowledge of all the
circumstances of the case. Speaking in geneml terms, however,
we would say that the enpineenng collegres appear to be tumingg out
a larger number of graduates than the employment in this line
wounld seem to wareant, and there are many competent engincers,
civil, mechamicad and clecttical, who are unable to find employ-
ment at salanies commensurate with thar allities and the expense
coanccted with their education.  In view of these facts, you
should gwve the sabjecet careful enquiry and consderation before
decrdimz to enter the field, as st scems 1o us it is only those who
are favorably circumstanced, as to means, cducation and naturat
fitness, who < teasenably expect 16 achieve any large measure
of stteess.  Our opinion is that 100 many youn men are forsak-
ing xood homes on the farm to enter commiercial and professional
lines.  We believe that 1 young man who understands farming
m ascientsfic manner and has some means at his disposal with
which to make a start, is wmore likely 1o secure a comfortable live
ing and a fair competency than the one who comes to the city
and takes a professional counc.
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NEW BUILDING AND EQUIPMENT OF THE
BELL TELEPHONE COMPANY, MONTREAL.

Tiis company’'s new building, at the corner of Notre
Dame and St. John streets, Montreal, contains the head
oflice, castern and local depirtment oflices, electrical
engineering  department, main exchange, distributing
room, power room, amd virious other departments, in-
cluding the Moatreal agency.  The Merchants Bank of
Halifax occupies a large portion of the ground floor ;
the Royal Victoria Insurance Company and the Northern
Llectric & Manufacturing Co., Limited, have oflices on
the first flour, and the first and thitd floors ate laid out
poacipally for ofices to be rented. A corridor ten by
one hundred and thirty feet (10" x 130°) long runs from
Notre Dame street to Hospital street, with a large
vestibule at cach entrance.  Off this corridor are the
entrances to the elevators, stairways, Montreal agency,
long distance booths and the banking room. The bank
is large, commodious, handsome and well arranged, the
room being

room. The operating room, which is 36 feet wide by
110 feet long, and 18 feet high, is on thz fourth flor,
It is tighted with large windows on all sides, and has 5
large prismatic skylight in the roof.

In order to protect the telephone apparatus in thy
room from fire, which would mean an enormous loss 1o
both the company and the business community, i wag
necessiary to construct the most fire-proof building
possible.  ‘The floors, roof and walls are all made of jp.
combustible material, and every window on the floor i
provided with rolling steel shutters.  The skylight over
the operating room is of double thickness, and nothing
has been omitted to guard and protect the whole tram fire,

OIf the operating room is the operators® lunch and
reading rooms, a locker room, a lavatory, a steam
clothes dryer and bath room. The rest of the floor s
taken up by the janitor’s quarters.

thirty-six ft.
wide by onc l
hundred and
twenty -two
feet long.
The vault
in the bank
wis built by

In the basement the underground wires enter the
building at three points. They are assembled i the
) distributing

- - —] ‘room, and
. .+ from thence

pass to the
operating
room in 3
firc-proot
shaft. Inthe
basement
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the most modern practice in safe co ~truction, and the
walls, floor and ceiling are all of strength and thickness
proportionate to the door.  In connection with the vault
are examining baaes for depesitors and a book vault.
There is also a directors’ room, lunch and coat rooms,
and a lavatory.

THE BLLL TELLEHOME COMPANV'S ORIILES,

I'he whale of the second floor s divaded nta offices
for the company, which also occupies a portion of the
third floor.  The board room on the second floor is 18’
by 287,
occupies the Notre Dame street frontage on this floor.,
The other offices on this floor are the general office and

This room, together with the president’s oflice,

those of the seuretarny -treasurer, stenographer, general
superintendent and special agents. There are also book
vaults,

On the third floor arc located the engincering depart-
meat, drafting office and testing department, power

room, photographic dark room and long distance test

and independent vertical engines ; a large steam coi,
which draws the fresh cold air from an open court, heats
it and forces it under pressure to every room in the build-
ing, and the vitiated air is exhausted through the corn-
dors and elevator shaft, through roof ventilators and
back to the outside entrance. The air, before delivery,
is filtered, washed and dried, and is changed through-
out the entire building once every eight minutes.  The
building is cowmpletely lighted by both gas and clec
tricity, all the electric light wires beinyg run in armoured
conduits. There arc two hydro-steam elevators.

The exterior walls are of brick and terra cotia, these
being the best fire-resisting materials known for the
purpose.  The ground floor is of red terra cotta, the
rest of the building being of buff brick and terra cutta.

With regard to the clectrical features, commencing t
the basement  the subscribers® lines ¢nter the buslding
in cables of two hundred wires cach, all cables entering
underground.  The cables are hermetically sealed into
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iron terminals, or cable-heads, and the various pairs of
wires are led to binding posts mounted on the sides of
the cable-heads, but insulated from it.  The cable-heads
are sewured to an iron-supporting framework of in-
renious design, ample provision having been made for
future increase.  Close to this framework is the ** main
distributing frame,” which is also an open iron frame-
work, somewhat resembling the cable-supporting
apparatus. To oue side of this frame are connected the
underground cable-heads by means of small cables de-
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somewhat more complicated, consisting of a small coil
of German silver wire, wound on a hollow brass spool,
a short metal rod passing through the hole in the spool,
being held in place by a drop of fusible alloy, the whole
mounted in a rubber case.  This contrivance is held be-
tween two springs.  When a current greater than the
apparatus will stand, commences to flow in the circuit,
the spool heats, melting the fuse metal and releasing
the pin, and this allows the line to ground, cutling off
the heavy current from the oflice,

BeLl TELEPHONE CO.—VIEW OF LOCAL SWITCHROMRD.

signed for indoor work, while to the other side is con-
nected the cables leading to the switch room. On the
side of the rack to which are connccted the outside
cables are mounted the lightning arrestors and **sneak™
current protectors, the cambination being well-known,
technically, as style Number Four, The lightning ar-
rester (onsists of two plates of carbon separated by a
ring of mica ; lightning or other high potential currents
will jump the air gap to ground without passing through
the switch proper. The sneak current protector is

The two sides of the main frame arc connected by
separate pairs of **jumper ™ wires, a special ** flame-
proof " insulation being uscd- At this frame are made
all changes due to new work, removal of instruments,
changes in location of instruments, and, in fict, all
causes.

OPERATING ROOM.

Leaving the main frame the lines pass, in cables, up-
stairs to the fourth floor, where the switch room is
situated. Here the cables are conncected to the inter-
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mediate distributing frame, which is very similar to the
frame down-stairs.  This frame is used as a connecting
point between cables from the main frame and cables
to the switch board. Changes can be made here in
order to rearrange the lines coming to any operator,
for the purpose of cqualizing the calls she will have to
answer.  For instance, it at a certain season of the
year a particular line is used much oftener than usual,
this line can be taken from the regular operator and put
on another operator, who has fewer calls to answer,
thus balancing the work.

The switch-board proper is of the * branch terminal
multiple” type, wired for 3,600 lines and having an
ultimate capacity of 4,800 lines. At present 2,500 lines
are working in this office. The number of lines an
operatur can attend to depends on the number of calls
per line.  In addition to the local positions there are
several operators who receive calls from the branch
offices and the long distance switch. All switchboard
circuits are metallic throughout the switch.

A noticeable feature of the switch is the use ot minia-
ture incandescent lamps as sigoals.  There is one in
front ot each operator, which glows as long as a drop

motor generators dare used for ringing subscribes befjs,
An claborate switchboard is used for controliiug these
various power circuits. The very best matenal ang
workmanship has been employed from start to finish,
and the board is thoroughly complete and up-to-dage,
comparing favorably with any exchange in the worly,

A COMPLETE ISOLATED PLANT.

Tue Canadian General Electric Company have recently
installed for the O'Keefe Brewery Company, Linuted, of
Toronto, what is probably the completest isolated plant
installed up to the present in any manufacturing estab-
lishment in the Dominion. The generator consists of a
235 kilowatt steel frame machine, direct-connected 10 an
Ideal engine, running at 303 revolutions per minyte,
The design and construction of the apparatus are such
as to secure the highest possible efficiency, combined
with the greatest durability in service. The frame and
pole pieces are cast trom a specially selected soft steel
of the highest magnetic permeability.  The construction
of the armature ig such that currents of air circulate
constantly through the core windings and commutator,
ventilating them perfectly.  The armature windings are
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Tur O'KerrE BREWERY COMPANY'S PLANT.

is down in front of her, requiring attention. The lamp
not only serves to attract the attention of the answering
operator, but also the supervising operator.  The chiet
operator has also a bank of lamps in front of her on
her desk, which are connected to the lamps in front of
the operators, by means of which lamps the chief can
sce a1 a glance how promptly calls are being answered.
Lamps arc also used to show when inter-office trunk
lines are out of use, a new and moest desirable feature.
The long distance lines come to a separate switch at one
end of the room, and are attended to by special operators.

The board has an iron frame, with a covering of
polished cherry, and everything about it, with the excep-
tion of the wires and cables, was made by the Northern
Electric and Manufacturing Company, in Montreal.
The board was set up by the Telephone Company's
employees, the work of erection taking about eight
months, while the actual time of transferring the 2,500
lines, the trunk lines and long-distance lines, was one
hour and five minutes.  This way successfully accom-
plished on August 14th.

Power for the sel-restaring drops, transmitters,
lamips, signals, ctc., is obtained from 16 cells of storage
batterics, for the charging of which two horse power
motor generalors are used. Two half horse power

straight copper bars, requiring but two joints for each
convolution, rendering short citcuits and similar troubles
practically impossible, and facilitating any repairs which
might become necessary on account of mechanical injurs.

The insulation of all the machines of this type s of
the best, combining great mechanical strength and dura-
bility with high spark-resisting qualities.  The increase
in temperature up to full load is kept exccedingly low,
and the usc of carbon brushes insures absolute freedom
from sparking under all conditions of load.  Since start-
ing up, this unit has shown itself to be entirely satisfac
tory, requiring practically no attention whatever.

The switchboard consists of a handsome dark marble
pancl, upon which are mounted the necessary switches
and Weston instruments. A triple pole, double throw
switch is used to connect the installation with the three-
wire mains of the Toronto Electric Light Company,
at such times as it is not desired to keep the plint in
operation.  The installation is one which reflects the
highest credit upon the manufacturers, as well as being
a source of satisfaction to the O'Keefe Company.

It might be added, that Lesides the lighting of tht
brewery, current is furnished to operate several mall
motors from which fans, ventilators, cte., are run
throughout the buildings.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS,

EIGHTH ANNUAL CONVENTION.

Broukvitns was honored this year as the meeting
plave of the eighth annual convention of the Canadian
Association of Stationary Engineers. The date, as
fixed by the local association, was the 1gth and 20th of
August.

When the meeting was called to order at 9.30 a.m.
of Thursday, there were in attendance the tollowing exe-
cutive officers : James
Devlin, Kingston,
president ; E. J. Phil-
lip, Toronto, vice-
president; W. F. Chap-
man, Brockville, sec-
retary ; R. C. Petti-
grew, Hamilton, treas-
urer; J. Murphy, Mon-
treal, conductor; J. F.
Cody, London, district
deputy for Ontario;
0. E. Granberg, Mon-
treal, district deputy
for Quebec. The offi-
cers of the Brockville
association, nearly all
of whom were present,
are: A. Franklin, past-
president ; John Grun-
dy, president; Charles
Bertrand, 1st vice-president ; F. B. Andrews, 2nd vice-
president; \W. Robinson, financial secretary; James
Aikens, recording secretary ; John McCaw, treasurer ;
Stanley Beaverstock, conductor; C. Mortimer, door-
keeper ; Earnest Carr, . Devine and James McRitchie,
trustecs.

Delegates reported as follows :

Toronto No. 1 -G. C. Mooring, James Huggett,
Chas. Moseley, A. M. Wickens, W. G. Blackgrove,
John Fox.

Montreal No. 1— Thos. Ryan, ]J. J. York, J1. G.
Robertson.

Hamilton No. 2—Robt. Pettigrew, Geo. Mackic.

Stratford No. 3-—John Hoy.

Brantford No. 3--Thos. Pilgrim, A. Ames.

London No. 3 -G. B. Risler, Wm. Gerry.

Ouawa No. 7- Thos. Wensley, T. G. Johnston.

Dresden No. 8 T. M. Steeper, Wm. Jameson.

Berhin No. g—W. J. Rhodes, Jacob Heyd.

Kingston No. 10—C. Selby, F. Simmons.

Winnipeg No. 1 G. M. Hazlett, James Robertson.

Kincardine No. 12 Percy Walker, J. Ashton.

Wiarton No. 13—]. F. Cody, Ed. Dunham.

Peterboro’ No. 14-~Fred Donaldson, John Morency.

Brockville No. 15—F. P. Andrews, C. Wilkinson.

Carleton Place No. 16 Jos. McKay, W. J. Griffith.

Waterloo No. 15 Chas. Uttley, Fred A. Phiug.

Ald. F. G, McCrady, a member of the association,
introduced Mayor Downey, who read an address of
welcome.  ¢¢ When Watt made his immortal discovery
of the steam engine,” said the Mayor, ¢ he little thought
of the vast extent to which it would develop, or that
the ime would come when towns and cities would be
dependent on the steam engine, not merely for the com-
forts, but also for the necessaries of life, and at times

Mg. E. J. PuLLip,. President.

even for their very enistence. 1 we look at any of our

great factories, with hundreds of skilled operatives,
guiding and directing machinery ot many  different
kinds, which is driven by power derived from one central
source, or at the waterworks or electric light system of
a great city, we shall find the steam engine the source of
all the power, controlled and regulated by a faithful and
energretic man, on whose skill and integrity the success-
ful operation of the whole claborate system depended.
It was important, theretore, that competent, trustworthy
engineers be cmployed.”

The president acknowledged the welcome extended
to the engineers in a brief speech, and was followed by
Aldermen McCrady, O'Brien, Wright and Buell, cach
extending the hand of friendship to the delegates.  Mr.
W. F. Chapman read an address of welcome from the
local association, in which the advantages of the
organization were pointed out.

PRESIDENT'S ADDRESS.
Mr. Devlin delivered the opening address as follows :

1 have the honor to welcome you to this our aghth annual conven
tion. I am awarethat in sclecting you as delegates our vanous branches
have sent there best men, consequently 1 am confulent that your deliber
ations  will result an the advancement of vur orgamzation, and that
deabing with the vanous subjects brought before you, the ane and only
aum sought shall be the greater good of the C. Ao SO Fo 1 am suethat
naught but }:w«l will shall prevail § indeed, such is one of the cardinal
principles of our order. I need not ask for your heanty suppont, as ths
has always been gien to the oceupant of this chair,

The committee appointed to act jointly with the C. A S . to diaft
a bill seching fram the Dovumon Pathawent a law compelling engincers
10 pass an evammation and hold certificates of competen.y, met in
Toronto on March 17th last.  The resuit of the dehiberations and a
copy of the till wall be laid before you,  As you are anare, the Inll 1
caved two readings in the House of Commons, and T an assured by the
delegrates who had charge of the legislation at Ottawa that, were it not
for the lateness of the session, there would have been every prospect of
the Dill becoming law.  The thanks of the association are due to Mr,
James Sutherland, M. 2., for the kind reception of our delegates and for
Ins eamesiness 1 endeavonng to have the il become law,  In ihis
connection I should say that in this movement nnt only are the mem
bers of our association a unit in favor of such a law, b, 1 might add,
almost all the qualified en-
gineers of this conntry are
with us, as well as most of
the manufacturers and steam. | »
uscrs.

During the past year some
of our branches which had
for some years shown want
of vitality have been resusci.
tated.  ‘They are now pos-
sessed of fair membership,
active and  diligent in the
work of the order, cduca-
tional and social.  London
particulazly is doing pood
work. On the whole our
wembership, however, shows
aslight increase this year over
Jast year.  Guelphand Strat.
ford, I am sorry to say, are
not in & prosperous condition,
and snme cffort muat be made
to infuse new life nto these
tardy branches,  Dunng the
past year I can oaly repont
the establishment of one new
association, that at Watesloo,
Ont.  Itas to be hoped that
duning the conung year more
advancement will be made  3\pg W, Fo Canarstas, Vice Presutent.
in this regard.  Hawever,
whilst our membesshiup may
not have matenally ncreased 10 aumbers, there bas boan great care
excraised in the selection of members, and the principles of the order
have been most rigidly adbicred to. 1 am wmost pleased to know that in
some of the lodgesthe work 1< dene with great preenion, the use of the
hook of ntual being dispensed with by many of the presuding othcers.
The cducational work, the great feature u'} the ergatuzation, g un
with grealy incteased vignr and beaefit 1o the members

Duting the year T had the pleasure of aucading mectings a1 onr twn
great centzes, Montzeal and Totonto.  In both 1 was steuch wath ihe
matenal progress vimble and the facliies avadable to members by way
of books, madcls, ctc., whereby the educanonal benefits, suinvalualde
and important, are advanced.  This feature of aur assnciation’s wark
cannot be too highly appreciated. Tt may be necessary at the present
convention to aguin take up the matter of bi-annual conventions, with a
view to the cuntathinent of the expense necessary fur vut annaal mccling
Steps <hould also be taken 10 arouse the engineers of the Domining 1o
the loss they sustain in not being of our membersiip.  The provision
made at last year’s convention for the issung of ccrtificates of member-




t80

CANADIAN ELRECTRICAL NEWS

September, 189

ship has been earned out. - The matter of geting up a handbook sou-
emir from which we eapected to denve suthcient funds to meet the ex-
})cn.\ce of the convention has not taken practical shape, consequently,
ur this year at least, our old soutces of revenue will have to be relicd
upon.

Our_worthy scerctary amd myself have been in correspondence for
some time past, and he will lay before you very important information
on the subject, which will be of great value when the postponed work
is again taken up. .

Difticulties and persecution which I encountered in common with
othersin the same employ have readered it impossible for me dusing the
past seven or eight months to give the active work to the accomplish-
ment of the souvenis scheme which T had wished,  Brethren, in conclu-
sion, 1 desite to express to you my deep sense of gratitude for the preat
honor you conferred on me a year ago when you clected me to the igh
awd honorable postion of rlcsldcm uf this assoaiation and for the loyal
manner you have stood by me. In closing, T will only add it is my
heartfelt wash that your deliberations at this meeting may be so conduct-
ed towards cach other dhat everytling we shall do will tedound to the
henelit and honor of our gowd association.

The following were appointed auditors: J. Robert-
son, Montreal ; . Donaldson, Ottawa ; Geo. Mackie,
Hamilton ; F. P. Anderson, Brockville.

Standing  committees were appointed as  follows :
Credentials, J. Huggett, C. Selby, C. Uttley ; constitu-
tion and by-laws, J. J. York, G. B. Risler, A, M.
Wickens ; mileage, Jas. Robinson, G. C. Mooring, F.
M. Steeper; good of order, F. Simmons, C. Moseley,
. McKay.

Adjournment was then announced until 1.50 p.m.

AFTERNOON SESSION.

Upon resuming business reports on finance, constitu-
tion, and by-laws and credentials were presented.

*“The Stationary Engineers’ Act,” presented to the
Dominion parliament at the last session, camec up for
discussion.  Although unsuccessful in  securing the
passing of the bill, it was stated to be the intention to
apain take up the question, and a committec for that
purpose was named. At three o'clock the delegates
were turnished with cabs and driven around the town.
A visit of inspection was made to the Asylum for the
Insane, the electric light station and the fire hall.

In the evening znother session was held.  Mr. AL M.
Wickens gave a short talk on the C. A, S. E., and was
followed by Mr. E. J. Phillip, who read an interesting
paper on “ Condensors, and Re-cooling Injection or
Circulating Waters.” A lively discussion followed the
reading of the paper. Mr. G. B. Risler, of London,
then read a paper on ““ The Steam Engine Indicator,”
which is unavoidably crowded out of this number.

The question of holding semi-annually meetings,
reterred to in the report on the Good of the Order, was
discussed, with the result that the proposition was
voted down.  The reports of the secretary and treasurer
were presented and  adopted.  The receipts for the
year were shown to be $431.23, and the disbursements
$164.20, leaving a balance of $266.99. The ques-
tion of publishing a souvenir was left in the hands of
the secretary.

A contribution of $10 from the Royal Oil Company,
of Kingston, was acknowledged, and the sccretary was
voted $25 for his services during the past year, At
10.30 adjournment wis announced.

SECOND DaY.

The clection of officers was the first business.
{ollowing was the result :

President  E. J. Phillip, Toronto.

Vice-president- W. F. Chapman, Brockville.

Scerctary  J. C. Robertson, Montreal.

Freasurer  R. C. Pettigrew, Hamilton.

Conductor -G. B. Risler, London.

Doorkeeper  G. C. Mooring, Toronto.

Hamilton was decided upon as the next place of
meeting.

Mayor Downey, on behalf of the association, pre-
sented the retiting president with a jewel.  Mr. Dervlin
made a suitable reply.

Votes of thanks were tendered to the mayor and
citizens of Brockville ; to the retiring officers and the
press.

In the afternoon the delegates were given a trip up
the river as far as Alexandria Bay, by the kindness of
Mr. W, H. Comstock, who placed his steam yacht,

The

T —
Albani, at their disposal.  The outing was thoroughly
enjoyed, an hour being spent at the bay.  Upon retur.
ing at seven o'clock, a short closing session wis hely
at  which the local association was tendered :’1
vote of thanks for the arrangements made for enter.
taining the delegates. Special mention was made of
Mr. R. A. Bush, chairman of the local committee,

THE BANQUET,

On Friday cvening a banquet was tendered the
visiting delegates by the local association at St. Law.
rence Hall. Mr. Chapman presided, and besides 3
large number of engineers, there were also presen
prominent citizens, including ex-mayor Derbyshire,
Town Clerk McMullen, and Mr. George Nicholson, of
the James Smart Company. The menu was prepared
to satisfy the most fastidious tastes, and was served in
first-class style.

Following the usual attention given to the bill of fare
came the toast list. The Queen was duly honored, and
responses made to the various toasts by the persons
named below : ¢ Canada, our Home,” by Rev. J. C.
Sycamore, ex-Mayor Derbyshire and Town Clerk M.
Mullen.  ** Brockville, The Isladd City,” by Mayor
Downey, Ald. McCrady and O'Brien.  “The Many.
facturers,” by Messrs. Geo. Nicholson, of James Smart
Mtg. Co., and T. G. Johnston, of Ottawa. ¢ Kindred

Mi. G. B. Rister, Conducior.

Societies,” by Messrs. F. Laurence, D. Reeves, W. .
Jento and A. M. Wickens. ““The Executive,” by
Messrs. Devlin, Phillip, Pettigrew, Robertson, Risler
and Mooring. The “C. A. S. E.,” by Messrs. York,
Blackgrove, Fitzsimmons, Andrews and Fox. * The
Press,” by representatives of the Times and Recorder
and the Canadian Engineer. *‘“ The Local Associa-
tion,” by Mr. W. F. Chapman. **The Ladies,” by
Mr. Robertson, of Montreal, and ** The Host and Host-
ess,” by Mr. Horace Robinson.

Veeal music was furnished during the evening by
Messrs. Blackgrove and Robertson, and recitations by
Mr. Daly.  Many of the delegates left for their homes
on the midnight train, all pleased with the Brockville
convention.

THE NEW OFFICERS.

Mr. E. ). Phillip, president-elect, is a gentleman of
more than ordinary ability, and under bis executive
management the association may be expected toenjoy a
year of marked advancement.  He served his apprentice-
ship in Galt, removing to Toronto, where he was for
two years engineer for the Toronto Incandescent Light
Company. e is now chief engincer for the T. Laton
Company, having charge of one of the largest isulated
plants in Canada.

In the first vice-president the association has an able
officer.  Mr. Chapman was born necar Gananoque 37
years ago, has had considerable experience in setting
up boilers and engines, and installed *he electric ught
plant at Gananoque for the Electric Light and Water
Supply Company. He now holds the position of en-
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gineer for the Canada Carriage Company, Brockville.
Through his efforts the local association was formed.

Teeasurer Pettigrew, of Hamilton, is not an active
engineer, although taking a deep interest in educational
matters  His energies are devoted to the coal and
wood business, in which hie has been quite successful.

Mr. G. B. Risler, conductor, and the author of the
paper on “‘I'he Steam {inginc Indicator,” _st:3nd§ as
an example of self-education. He was born in Zurich,
Switzerland, in 1858, and at the age of 14 years was
depending on his own resources.  Having a liking for
maclinery, he followed the employment of fireman for a
aumber of years, gradually working his way into the
engine room.  In 1884 he emigrated to Canada and
served as engineer in a saw mill and woolen mill. In
the year 1891 he was engaged by the Advertiser Print-
g Company, of London, and since that time hagn}adc
great strides in_ educational work. Mr. Risler joined
the C.\.S.E. in 1893, and last year was chosen presi-
dent. He has received great benefit from the associa-
tion, and vice versa.  Although not yet fully master of
the English language, by the assistance of the Corres-
pondence School of Scranton he has become well posted
in engineering matters, and always endeavors to com-
bine theory with practice. He has collected a most
valuable library of engineering works.

THE NATIONAL ELECTRICAL CODE.
(Conclrded.)
FITTINGS, MATERIALS AND DEAILS OF CONSTRUCTION.

Crass D.
All Systems and Voltages.,
40, WIRE INSULATION—

a. Rubber Covered—The insulating covering must be solid, at
feast threessixty-fourths of an inch in thickness and covered
with a substantial braid. It must not readily carry fire, must
show an msulitting resistance of one megohm per mile after two
weeks supmersion  water at seventy degrees Fabrenheit and
three days subiersion in lime water, and after three minutes’
clectrification with 530 volts.  (Sec page 44.)

b, Weatherproof—The insulating covering must not support
combustion, must resist abrasion, must be at least onc-sixteenth
of an meh i thickness, and thoroughly impregnated wil 2 mois-
ture repelient.

¢. Flexible Cord—Must be made of two stranded conductors,
cach having a careying capicity equivalent to not less than a No.
16 B. & 5, wire, and ¢ach covered by an approved insulation, and
protected by a slow-burningg, tough.braid outer covering,

1. lusulation for pendants under this rule must be moisture
and flame proof.

2. lnsulation used for cords used for all other purposes, in-
cludingg portable umps and motors, must be solid, at least
one-thirty-second of an inch in thickness, and must show an
insulittion resistance between conductors, and between cither
conducior and the ground, of at leist one megohm per mile
after vne week's submersion in water at seventy degrees
Farenheity and after three ainutes’ clectrification, with 550
volts.

3. The flexible conductors for portable heating apparatus,
such s irons, cte., must have an insulation that will not ke
mpured by heats such as asbestos, which must be protected
from mechanical injury by an outer, substantial, braided
covering, and so arranged that mechanical strain will not be
borne by electrical connection.

d. Fixture Wire—Must have a solid insulation, with a slow-
busning, tourh, outer covenng, the whole to be at least one-
thirtv-second of an inch in thickness, and show an insulation re-
antence between conductors, and between  cither conductor nd
the yround, of at feast one megohm per mile, after one week's
subierson i water at seventy degrees Falvenheit, and afier
three munutes® electrification, with 350 volts.

e Conduit Wire - Must comply with the following specifica-
tons ;

1. For msulated mctal conduits single wires and twin con-
duciors must comply with section (a) of this rule.

Concentrie wire must have a braided covering between the
outer conductor and  the insulation of the inner conductor,
and, i addition, must comply with scction (a) of this rule.

<o bor nonansulated mctal condwits single wires and twmn
conductors must comply with section (a) of this rule, and, in
addaion, have a sccond outer fibrous covering, at least onc-
thirtv-second of an inch in thickness, and sufficiently tenis
avus to withstand the abrason of bemny hauled through the
merd conduit,

Coneentrie conductors must have a braided covering be-
tween the outer conductor and the insulation of the inper
conducior, and comply with scction (a) of this rule, and, in

addition, must have a second fibrous vuter covenmg at least
one-thirty-second of an inch in thickness, and sufliciently
tenacions to withstand the abrasion of being hauled through
the metal conduit,

4t InTRRIOR CONDLITS—(For winmg rules, see Nos. 24 and 23,)

a. Bach length of conduit, whether insulated or uninsulated,
must hive the maker's name or initials stamped i the metal, o
attached thereto mm a satisfactory manner, so that the inspectos
can readily see the same.

Insulated Metal Conduits

b. The metal covering, or pipe, must be at least equal in thick-
ness, or of cqual strength to resist peneteation by nails, ete,,
as the ordinary commercial form of gas pipe of siune size,

¢. Must not be senously affected externally by burmng ont a
wire isude the tube when the won pipe is connected 10 one side
of the circuit.

d. Must have the insulating lining firmly secuved 1o the pipe.

¢, The insulating lining must not crack or break when o length
of the conduit is umtormly bent at temperature of 212 degrees
Fahrenbenrt to an angle of ninety depreees, with i curve having o
vitdius of fifteen inclies, for pipes of one inch and less, and fificen
times the diameter of pipe for larger pipes.

f. The insulating lining must not soften injuriously at a tem-
perature below 212 degrees Fahrenheit, and must leave water
which it has been boiled practically neutral,

g2 The insulatingg liningr must be at Jeast one-thirty -second of
an inch in thickness, and the materials of which it is composed
must be of such a nature as will not have a deterorating effect on
the iosulation of the conductor, and be sulliciently tough and
tenacions to wathstand the abraston test of drawing in and out of
saume long lengths of conductors.

h. The insulating lining must aot be mechanically weak after
three days' submersion m water, and, when vemoved from the
pipe entire, must not absorb more than ten per cent. of its weight
of water during 100 hours of submersion.

1. All elbows must be made for the purpose, and not bent from
lengths of pipe.  The radius of the curve in the inner edge of any
elbow not to be fess than three and onehalf inches.  Must have
not more than the equnvatent of four quarter bends from outlet 10
outlet, the bends at the outlets not being counted.

Uninsulated Metal Conduits @

j-  Phin iron or steel pipes of equal thickness, or of e¢qual
strength, to resist peactration of nails, ete., as the ordinary come-
mercial form of gas pipes of the same size, may be used as con.
dwts, provided thar mtenor swifaces ate smooth and fiee
from burs; pipe to be galvamzed, or the interior surfaces coated
or enamelled to prevent oxidization with some substance which
will ot soften so as to become sticky and prevent wire from being
withdrawn from the pipe.

k. All elbows must be made fur the purpose, and not beat from
lengths of pipe.  The radius of the curve of the inner edgge of any
elbow, not to be less than three and onehalf inches.  Must have
not more than the equivalent of four quarter bends from outlet to
outlet, the bends at the outlets not being counted.

2. WOODEN MouwtmNGs=(For winmng rules, see No, 24.)

a. Must have, both outsade and inside, at least two coats of
waterproof paint, or be impregrnated with a0 moisture repellent.

b. Must be made of two pieces, a backing and a capping <o
constructed s to thoroughly incase the wire, and provide a one-
half inch tongue between the conductors, and & solid backwge,
which, under grooves, shall not be less than three-cighths of an
mnch m thickness, and must afford suable protection from abra-
sion,

It is recommended that only hardwood moulding be used.

48 Switents—(See Nos. 17 and 22,

a, Must be mounted on non-combustible, non-absorptive, msu-
lating bases, such as sliste or porcelain,

b, Must have carrying capauty sufficient to present undue
heatingz.

. Must, when used for service swatches, indicate, on inspece
tion, whether the cutrent be “on’ or “off.”

d. Must be plaanly marked where it will always be visible, with
the name of the maker and the current and voltage for which the
switch is designed.

e Must, for constant potential systems, operate successfully
at ity per ceat. overload in amperes, with tweaty -five per cent.
excess voltagre under the most severe conditions they are liable to
mieet wWith in practice,

f. Must, for constant potential systems, have a firm and secure
contact ; must mitke and break readily, and not stop when motion
fits once been imparted by the bandle.

7. Must, for constant current systems, close the main circuit
and disconnect the breanch wires when turned © off ;. miust be <o
constructed that they shall be automatie m action, not stoppunyy
between pomnts when started, and must praevent an ate between
the points under all circumstances.  They must indicate, upon in-
spection, whether the current be “on™ or < off”™,

44 CLT-0tTs aND Cirettr BReAKERS  (For insallation rules,
see Nos. 15 and 21.)

a. Mudt be supported on bases of non-combustible, non-absorp-
tive insulating matenial.

b. Cuteouts mast be proveded with covers, when aot arsanged
in approved cabinets, so s to ebviate oy danger of the melted
fusc metal coming in contact with any substance which might be
isgnited thereby.

¢ Cutcouts must operate successfully, under the most severe
conditions they are liable to meet with in practice, on short cir-
cuits With fuses ruted at 30 per cent. above and with a voltage 23
per cent. above the current and voltage for which they are Jde-
signed.
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do Lircant-breakers must operite successfully, under the most
severe condiions they are lable to meet with m practice, on short
ciremts when set at 50 per cent, above the current, and witle a
voltage 235 per cent, above that for which they are designed.

e Must be plamly marked where st wall always be visible, with
the name of the maker, and current and voltage for which the de-
vice is designed.

45 Fusgs—(For instalation rules, see Nos. 17 and 21.)

A Must have contact sutliaces ot tips of barder metal having
perfedt electmeal connection with the fusible pirt of the strip.

b, Must be stamped waith about eighty per cent. of the maxi-
mom current they can carry mdefinitely, thus allowing about 25
per cents overload before fuse melts,

With anked open fuses, of ordinary shapes and not over 500
amperes capaaty, the maximum current which will melt them in
about five minutes may be safely taken as the melting point, asthe
fuse practically reaches its maximum temperature in this time.
With larger fuses a longer time is necessary.

Iclosed fuses where the fuse is often in contact with substances
having good conductivity to heat, and often of considerable
solume, require amuceh longer time to reach a maximum tem-
perature on account of the surrounding material which heats up
stowly.  This dati is pven to facilitate testing.

¢ Fuse terminads must be stamped with the maker's nune,
initials, or some known trade mark.

36, Cur-0ou1 CAmNLYS

A Must be so constructed, and cat-outs so arranged, as to ob-
viate any danger of the melted fuse metal coming n con 1t
with any substance which might be ignited thereby.

A sutable box can be made of marble, slate or wood, strongly
put together, the door to ddose against a rabbet so as to be per-
tectly dust tght, and it should be hung on stroag hinges and
held closed by a strong hook or catch.  If the box is wood the
wmside should be lined with sheets of asbestos board about one-
sixteenth of an snch in thickoess, neatly put on and fiemly secured
 place by shellac and tacks,  The wires should enter through
holes bushed with porcelun bushings 5 the bushings tightly g
the holes in the box, and the wires tightly fitting the bushings (using
tape to butld up the wire, o necessiary ) 20 as to heep out the dust,
37+ SOCKETS: «(See No. 27.)

ac No purtion of the lamp sacket, or lamp base, eaposed tocon-
tact with outside objedcts, must be affowed o come - electnoal
contact with esther conductor,

b, Must, when provided with keys, comply with the require-
ments for switches, (See No. 33.)

48 HANGER-BOARDS- -

ac Hanger-boards must be so constructed that all wires and cur-
rent carrying devices thereon shall be exposed to view and thor-
oughly msubued by beng mounted on a4 non-combustible, non-
absorptne msulating substance, Al switches attached to the
siie must be so constructed that they shall be automatae in their
acton, cuttimr oft both poles to the lamp, not stopping between
points when started and preventing an arc between points under
all circumstances.

49, AreC Lavpes—(For insallation rules, see No. 19.)

a. Must be provided with reliable stops to prevent carbons from
falling out w case the clamps become loose.

b, Must be careflully insulated from the circait in all their ex.
posed parts,

¢ Must, for constant current systems, be provided with an
approved hand switeh, also an automatic switch that will shum
the current around the cacbons, should they fail to feed properly.

The hand switch to be approved, of placed anywhete except on
the lmp atself, must comply with requirements for switches on
hangger-boards, as Liid down in Rule 48,

§0. SPARK ARRESTERS—(Sce No. 1g¢.)

i Spark acresters must so close the upper otifice of the globe
that it will be impossible for any sparks thrown off by the carbons
to eacape.

1. INsvianNG Joinrs—-(See No. 26:.)

. Must be entirely made of material that will resist the action
of lluminiting gases, and will not give way or soften under the
heat of an ordinary yris Hame or leak under i moderate pressure.
They shall be <o wrranged that a deposit of moisture will not
destroy the insnlating effect, and shall have an insulating resist-
ance of at least 250,000 olims between the wasepipe attachments,
and be sufliciently strong to resist the strain they will be Hable to
be subjected to in being instatled,

b, lusulating joints having soft rubber in their construction will
not be approved.
g2 Ruststancy Boxes ano Envatizers—(For iastallation rules,
soe No, 3e)
ey Must be equipped with metal, or with other non-combustible
CICS,

The wond ** frames ™ in this section relates 1o the entive citse
and surroundings of the rheostat, and not adone to the upholding
supports.

53 ReEacmive Cos AND CONDENSERS =

a. Reactive coils must be made of non-combustible material,
mounted on non-combustible bases and treated, in general, like
sources of heat,

b, Condensers must be treated ke apparatus operatingy with
cquivadent voltayes and currents.  They must have non-combust-
le cases and supports, and must be solted from all com.
bustible materials and, in general, tecated like sources of heat.
54- TRANSFORMERS-~{For installation rules, see Nos. 11and 53.)

ae Must aot be plicedan any but metallic or other non-com-
bustible cases,

—
55, LIGHTNING ARRESTERS - (For installation rules, see Ny, 5

. Must be mounted on non-combustible bases, and st be g
constructed as not o maintain an are after the discuarge yy
piassed, and must hiave no moving parts.

Crass E.—MISCELLANEOUS,
50. INSULATION RESISTANCE—~—

The wiring in any building must test free from grrounds, i,
the complete installation must have an insulation between con.
ductors and betwean all conductors and the ground (ot wcluding
attachments, sockets, receptacles, ote.) of not less than the fol.
lowingr:

Up to SAMPEres .ol ciiiiee e 000,000
o 10 " e tiesarensaeses. 2,000,000
" 25 s .. .. 800,000
i 50 b fetreresienesaaes JOO000
‘e 100 e e 200,000
¢ 200 o . .. . .o 100,000
s Joo o .. 50,000
't 8oo ' e iieeer ceiee. 25,000
‘1,600 e and over v 12,500

Where lamp sockets, receptacles and electroliers, et are
connected, one-halt of the above will be required.
§7. PROTECTION AGAINST FOREILN CLRRENTS-

a. Where telephone, telegraph or other wires, connected with
outsude circuits, itre bunched together within any  bulding, or
where inside wires are laid in conduits or ducts with elecing bight
or power wires, the covering of such wires must be fire-resisting,
or else the wires must be enclesed in an 2ir-tight tube or duct.

b. All aenial conductors and underground  conductors, which
are directly connected to acrial wires, connecting with telephone,
telegraph, district messenger, burglar-alarm, watch-dodk, elec
tric-time and other similar instruments, must be provided near
the point of entrance to the building with some approved protec-
tive device which will operate to shunt the instruments i case of
a dasgerous rise of potential, and will open the circwit and arrest
any abnormal current flow.  Any conductor notmally tormung an
mnocuous circuit may become a source of fire hazard if crossed
with anothier conductor charged with a relatively high pressure,

Protectors must have a non.combustible insulating base, and
the cover to be provided with a lock similar to the lach now
placed on telephone appartus or some equally secure fastenng,
and to be installed under the following requirements :

1. The protector to be located at the point where the wires
enter the buildingr, cither immediately inside or outside of the
same.  If outside, the protector to be enclosed in a metallic,
waterproof case.

2. H the protector is placed inside of building, the wires of the
circuit from the support outside to the binding posts of the pro-
tector to be of such insulaion as is approved for service wires of
clectric light and power (see No. goa) and the holes through the
outer wall to be protected by bushing the same as required for
clectrice light and power service wires.

3 The wire from the point of entrance to the protector to be
run in accordance with rules for high potential wires, i.c., free of
contict with building and supported on non-combustible insulators.

4. The ground wire shall be insulated, not smaller than No. 16
B. & S, gauge copperwire.  This groand wire shall be kept atleast
three inches from all conductors, and shall never be secured by
uninsulated, double-pointed tacks, and must be run in as straight
a line as posuble to the ground connection.

5. The graound wire shall be attached to a water pipe. if pov
sible, otherwise may be attached to a gas pipe.  The ground
wire shall be carried 1o, and attached 1o, the pipe outside of the
first joint or coupling inside the foundation walls, and the conne
tion shall be made by soMering, if possible.  In the absence o
other good ground, the ground shail be mide by means ofa
metallic plate or a bunch of wites buried in a permanently moist
carth,

58, EukcTrIC Gas LIGHTING -

Where clectric yas lighting is 10 be used on the same fixture
with the clectric light :

. No part of the gas piping or fixture shall be in clectric con
nection with the gas lighting circuit.

b. The wires used with the fixtures must have a non-inflammable
insulation, or, where concealed between the pipe and shell of the
fixture, the insulation must be such as required for fixture winng
for the electric light.

¢. The whole installation must be free from “yrounds.”

d. The two installations must test perfectly free from connee
tion with cach other.

59. SoLpERrING Fruip—
a. The following formula for soldering fluid is sugyested:
Saturitted solution of zine chloride...ooovaa. .. 5 patts.
B T P ST (£
Glycerine.oovieionnns vanne R B L

Cr.Ass FoMARINE WORK,

60. GENERATORS—

a. Must be located in & dry place.

b. Must have their frames insulated from their bed-plates.
c. Must each be provided with a waterproof cover. i
d. Must cach be provided with 2 name-plate, giving the makens
name, the capacity in voltagge and amperes aund normal speed ®
revolutions per minute.
61. \WIRES.

. Must have an approved insulating covering.

The insulation for all conductors, except for portables, t. beap
proved, must be at Jeast one-cighth inch in thickness and &
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corered with \lll)\l.’l!\linl waterproof and flameproof heaild. 'l’l.w

ysica) characteristies shall not be affected by any change in
remperature Wp 10 200 degrees l~:\hrt‘n\‘wu. :\130:: two weeks
submersion 1 salt water at zo degrees Fahrenheit it must show
an insulavon . resistance _uf one megohm per mile after three
minutes' electrification, with 550 volis.

b, Mint have no single wire larger than No. 12 B.& S, Wires
o be stranded when greater caurying capacity is required,  No
Gaele sohd wire smaller than No.o g By & 8., exeept in fixtme
wiring, 10 be wede )

Srranded wites must be soldered before being fastened n!n!c:
damps o lniudiug ACTOWS, ‘:md when they have a conductivity
createe than No. 10 B. & S, copper wire, they must be soldered
mio lugs.

. Must be supported in approved moulding, except at switch-
taaeds and portables.

Special permission may be griven for deviation from this rale in
dvpamo romns.

'.]_ Munt be bushed with hard rubber tubing one-cighth inch in
thiekness when passing through beams and nonwater-tight bulk-
heads.

e Must have when passing (l.lmugh water-tght bulkheads and
theoughaltdecks, a metallie stufting tube lined with hard rubber. In
ase of dech tubes they shall be boxed ncar deck to prevent
mechanical injury. . )

f. Splnes o1 taps conductors must be avoided as far as
posable. Where at is necessary to mnlfc them, they must be so
spheed or goned as o be both mechanically and clectnically se-
wre without solder. They must then be soldered, to ansure pre-
wnation, conered with an insulating compound equal to the -
whaon of a wire, and further protected by a wateiproof tape.
The goint st then be coated or pamted with a waterproof come
pound.

62, PORTABLE CONDUCTORS—

2. Must be made of two stranded conductors, cach haiving a
carning capacty equivalent to not less than No, 13 BL &S, wie,
and each covered with ar wppoved insulition and covering,

Where ot exposed to nwisture or severe mechimceal imjury,
each stranded conductor must have a solid insulation at least
cnethitty-second of an inch in thickness, and must show an
osulation resistance between conductors, and bewween cithe
conductor and the ground, of at least one megobm per nule
after one week's submersion i water at seseniy  degrees
Fahrenhet and afier three minutes” clectrification, with so0
B wits, and be protected by @ stowsburning, tongh-braided outer
8 coering. .

§  Where exposed to moisture and mechanical injury  as for
f ue on decks, holds and fire.rooms—each stranded conductor
g il have & solid msutation, to be approved, of at feast one-thirty-
B wccond of an el in thickness and protected by i tough beaid,
The two conductors shiall then be stranded together, using a jute
g filing,  The whole shall then covered with a - of flax, cither
R woren or branded, at east onecdlurtyescecond of an ioch in thick-
b ness, and trcated with o nonsinflammable, \\-:uvrpmuf compound,
Mier ene week's submersion in water at seventy  degr
 Falienbeit, with 350 volts and & three minates' clectril
f ton, must show an insulation between the two conductors, or
8 between cither conductor and the ground, of one megohm per
E mile,

3 BELL 0R OTHER \WIRES—
a Shall never be run in same duct with hghting or power

~

he 6. TABLE OF CAPACITY OF WIRES—
~. .
o . z 2 £
fa : 2. g £ 4
it o <= @ &L 4
: o e ¥ g
H = ! L= <
'~ 7? n
we 2 1,268 .. .
] 1,6%% . ve a
ne 1y 248 ‘e
th 1,583 . .. o
. 18 3,787 . .
Bl 13 4,007 . 12 )
he 1] 6,530 . .. 17
ng - 9,017 7 19 28
11,348 7 18 28
14,316 7 17 3
. 18,084 7 16 35
o~ 9,3 7 1 40
30.822 9 [ o
%93 19 7 &)
49027 19 16 70
6¢,083 37 18 a5
78.7:6 7 17 100
91, 64 ] 1S 120
124,928 (1] 17 148
197,863 61 16 170
1,807 [ 13 200
240,427 62 " 233
9,387 9t : 70
73237 9t "’ 330
B 413,637 127 K3 30
B When preer conducting area than that of 12 B. & S. G. is
gFauiced, the conductor shall be stranded in a series of 7s 39, 370
s *9bOr 107 wrres, s miay bhe required ;3 the strand consistingy of
le < contral wire, the remainder 1aid arownd it concenirically,
:!h biyer 10 he twisted in the opposite direction from the pres
ing.
SwitcHBO RIS~
ap ‘ }!x;sl be made of non-combustile, non-absorptive, nsulatsngy
e enal, such as marble or slate.

b. Must be kept free from moisture, and must be located so as
to be accessibile from all sides,

co Must have a main switch, main cat-out and ammeter for
cach generator.

Must also have a voltmetere and ground detector,

d. Must have a cat-out and switeh for cach side o each cireuit
leading from board.

66, RiEsisTANCE BOXES:

e Must be made of non-combustible wmatesial,

be Must be Jocated on swit hboard or away fions combusuible
material. . When unot placed on switchboard  they must be
mounted on nonsintlummable, non-absorptive msulaing matesial,

¢ Must be 3o constructed as to allow suflicient ventilation for
the uses to which they are put.

7+ SWITCIES--

a. Must have
bases.

L. Must operate successfully at fifty per cent. overload in am-
peres with twenty-five per cent, excess voltage under the wost
severe conditions they are liable to meet with in practice, and
must be plainly marked where it will always be visible, with the
name of the maher and the current and voltage for winch the
switch is designed.

¢. Must be double-pole when circuits which they control supply
more than six 16-candle-power lamps or their equivalent,

d. When exposed to dampness, they mast be caclosed m a
water-tight case.
68, CLI-OLTS—

a. Must have
bases,

b. Must operate successfully, under the most severe conditions
they are Table to meet with in practice, on short circuit with fuse
rated at fifty per cent. above, and with a voltage twentyfive per
cent. above the current and voltye they ate designed for, and
must be plainly marked where they will always be visible with the
name of the maker and cwirent and voltage for winch the deviee
is designed.

e, Must be placed at every point where i change is made in the
size of the wire (unless the cat-out in the langer wire will protect
the smalter).

d. In places, such as upper decks, holds, cargo places and fire-
rooms a wiater-tight and fireproof cut-out may be used, connect-
ingr directly to mauins when such cut-out supphes not more than
six 10-candle-power ktmps or thewr equivalem,

¢. When placed anywhere except on switehboards and certain
places, as cargo spaces, holds, fiic-tooms, cte., where it is im-
possible to ran from centre of distribution, they shall be m a cabinet
lined with five-romsting materals,

f. Except for motors, search-hgghts and divang lamps shall be so
placed that no group of Lunps, requitmy a cutient or more than
sinamperes, shall ulimately be depemlent upon one cat-ount.

A singlespole covered cat-out may be pliced n the moulding
when same contains conductors supplying current for not more
than two 16-candle-power Lunps or thar equivident,

09, FINTURES. -

a. Shadl be mounted on blocks made trom well seasoncd luribes
treated with two coats of white lead or shellue.

b, Where exposed to dampaess, the Lunp must be surcounded
by a vaporproof ylobe.

¢. Where exposed to mechanical injury, the lamp must be sur-
rounded by @ globe protected by it stont wire wuard.

d. Shall be wired with same grade of insulation as portable
conductors which are not exposed 1o moisture or mechancal
injury.

70. SUCKETS~

a. No portion of the lamp socket or kunp base exposed to con-
tact with ontside object shall be allowed to come into electrical con-
tact with cither of the conductors.

71. WOODEN MOULDING—

#e Must be made of well seiasoned lumbet, and be treated inside
and out with at least two coats of white |

b, Must be made of two picees, a backing and o capping, so
constructed as 1o thoroughly incase the wire and provide i one-
halliinch tongue between the conductors, and a solid backing
which, under grooves, shall not be less than three-cighths inch in
thickness,

¢. Where moulding is run over rivets, beams, cte., o bicking
strip must first be put upand the moulding sacrewed to this,

d. Capping must be sccured by brass screws.,

72. MOTORS—

a. Must be wired under the same precautions as with a current
of same volume and porential for lighting.  The motor and resist-
ance box must be protected by @t doublepole cut-out and control.
led by it double-pole switeh, exeept in cases where onesquatter
horse-power or fess is used.

non-combustible, nonsabsorptive, insulating

non-combustible, non<ibsorptive  insulating

The leads or branch circuits should be designed to cirry a cur.
rent at least filty per cent. greater than that reguired by the rated
cipacity of the motor to provide for the inevitable overloading of
the motor at times,

b. Must be thoroughly insulated.  Where-possible, should be
set on base frames made from flled, bard, dry wood and raised
above surcounding deck.  On hoists and winches they shadl be
insulated from bed-plates by hard rabber, fibee or similir insnlag-
ingr material,

<. Shall be covered with a waterproof cover when not in use.

d. Must cach be provided with a name-plate giing maker s
name, the capacity in volts and amperes and the normal speed in
revolutions per minute,
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EDUCATIONLAL,

INTRODUCTORY

After mature dediberation the pulilisher of this journal has decided to devote a certain amnunt_of space each month to what may be tetmed an Fducing
Department, wherein buth mechantcal and etectnical formula and mathematical problems «will be discussed, illustrated, and as far as passible rule and example puen, Attke
request of the editor, 1 have with pleasure undertaken 1o contribute to this department ceufarly cach month, and before discusting actual mathematical pos, ems, sy

birietly introduce the ‘“‘?“‘ at s,

‘Lhe primary object of this department is chiefly 1o increase the valut of an already valuable paper, by placing in the hands of every engineer who has any Wnonledy
of the rudimentary principles of mathematics, such matter as will enabile him Ly a little sindy o master the modt intricate mechanical aid electrical formala,
maost saluable engineering works and publications fron time to time contam formula that is in many cases but vaguely undentood, and very often entirely misunderstond, thy

tenderitng an otherwise valuable warl practically valuelea to the reader.

Juat at what pacticular point oue calanlativas should commence becatrie a tmatter of serious thonght, a1 st _esperience had to be carefully Coll!]ll(lh'.bguhk
msnd the fact that there are tany really gowl engineers whoce early education has, theaugh force of circamstances, been deficient, and many other< who, thrwgh h’ls
opportunity, have not been able € review their early cducation for years. Kuowing by obsenvation and espenence the great necessity of having a thorounh eleesey

?-cfnm attemptiog to digest and calculate problems, and the atimost utter impoasaibility of the stndent arriving at a atisfactory conclusion ot hic studi®s withgy
thotough knowledge of the principle of mathematics involved, 1 have decided to commence at a parint and_ carry otit the program ne outlined in this jouenal nmenang a2
the foundation and advancing by eaty stages until the principles underlying the most obtuse and dificult formula can be rcadily explained and easily underdtood
1agey to be derived from an education of this Kind, couple § with practical mechanical ability, is 100 well understood to require comment.

‘The programme which has been outlined for the succeeding nine months will embriace?

Drcruar Fracrions -Definitions and evplanation of principles of, and method of reduction to common fractions, and vice vera,
Suuaki ANe CiretLar Mgasunk «Definition and eyplanation and practical demonstrations of,
Cumcat AN vt INDRICAL MEASURRMEN Taw=Detinitions snd eaplanations of, with practical hinte,

education

Sipuang avh Cunk Roor - -Definitions and eaplanations of,

Sarary VALY CALCOLATIONS (Spring and [ever Types)—Principlec of, with practical demonsrations . .

BotLek Covs FRUCTION--Slays, rivets, Joints and seams, o and stecl plate  strength of, with fo'ml'lln and practical demuonsteations.
! ! O W

| without

——

DEPARTMENT

Many ooy

Theats

1t 1 not thie intention to il these columne with a mase of figures hastily comy

carefully thoutht out, and only such inforuition given as will be of use 1o you, and an effort will be made, lased on'expericnce and a knowledge of l)u.-’:ec{uucmmu. 20 eule

his setics of tests complete in every particutar.

(Avticen V)
SAFETY VALVE CALCULATIONS.

At boilers should be fitted with two safety valves, one of which
should be o lockeup valve, and set by 1he Boiler  Tuspector under
whose iimmediate control it is,

The Canadit Steamboat Act provides thiat every safety valve
must have a it equal 1o at least one-fousth of ity diameter 3 the
openings for the pissape of steam to and from the valve must
cach hane an area oot less than the acca of the valve, as must also
all waste steaun pipes, ete, and the area of 2 safety valve must
cqual one-half inch for each square foot of grate surface in or
under the boiler.

LEVFR TYPR.

Find the diameter of :usatety vadve required for i boiler whose
grate baps are 5 feet long and furnace 3 feet wide,

We first find number of square feet of grate surface; thea divide
by 2, which gives aren of salve ininches i square root of area
divided by L5854 equals diameter,

LW

then —4

and \,/K'-;T‘;g;;-:l).
Where L equals length of grate bars,
V% equals width of furnace,
A eyuals aren of valve in inches,
D cquals required diameter of valve.
S>3
7:37% +7554 2 9.549.
Square root of 9.549 equals 3.09 inches; then required diamcter

7.5 5q. inches,

of valve is 3.09 inches, sy 375 inches,

Example (2) 1 What weigght is reguived 1o be placed 2
from the emd of a safety valve lever 1o equal a boiler pressure of
.50 pounds to the square inch, the diameter of vidve being 3%,
inches, the distance from fulcrum to vahve 6 inches, and total
The weigght of valve and

inches

length of lever trom fulcrum 10 miches 2
stem is 13 pounds, and effectne moment of lever So inch pounds.

i : :
it ul ..
il g
Ve in
N
! l/\

V.

Ffp.I

Since the steam pressere within the boder and consequently
pressug against the lower face of the valve and trving 1o unseat
it, cquals so aitay pounds per squace inch, we must first find the

¢ to any particular object; on the contracy, every problem wilge

Wat, Tnosiox,

area of the valve in squitre inches, to ascertain the whole force
tending to raise the valve, but since the weight of the vale,
spindie and lever acts downwards and against the upward prossure
of the steam, we must make allowince for this, aad the remainieg
force is that which we have to counteract by weight,

Ia diagram No. 1 Fis the fulerum, V' is the point where pressure
is exerted, Wis the weight, FV is 6 inches, VW is 10 inches, and
F\W is 16 inches.

The prneple of the lever is 2 The weight or foree multipliod by
its distance from the fulerum is equal to the weight or preswrece
the valve maltiplicd by its distance from the fulcrum,

or, Wx FW=VxFV,

But the steam pressure has, in addition to the actual weight
WV, also to overcome the moment of the fever, which is found b
weighing the lever and finding how far its balancing point is froe
F i then this distance multiplied by its weight is the effective
momen! of the fever, which we will call A,

Then WxFW4 A=V xFV;
that is, the total foree at work keeping the valve down is equalt
the foree or pressure endeavoring to fift it off its seat

In accordance, then, with these principles, we get the followig
rules @

(1) Find the area of the valve and multiply it by the press=r
per square inch.

(2) From the product take the weight of the valve and stes;
the remainder is the Voof the formula.

(3) Multiply *“the remainder by the distance from the fulcruny
the valve,” FVY, then subtract the moment of the lever, and divk
by ** the distance from the fulcrum to the weight,™ FAV, found s
adding *‘the distance from the fulcrum to the valve™ toth
¢ from the valve to the weight.”

3125 % 3.123 %.7834 = 7.67, area of vilve,
7.67 x 50 - 383.50, pressure ayrainst valve.

383.5  13=305.5, cffective upward weight.
305.5 20 PV 2eir.0, effective moment lifting lever
2211 So (eflective moment of lever acting downwands) =2 &

=230
2131 2 16=133.2, required weight of W,
NoTe: For extreme accuracy it is necessary to take note iy
weight of the valve and its parts, and also of the moment of &
lever; but m a great many cases this is entirely omitted. T
a question of this kind becomes simplitied thus ¢
_area x pressure x FV

W FW

TO GRADUATE A SAFETY VALVE LEVER.
W e have a safety vadve § inches in diimeter, and spindle pree
syzaanst & point in the lever that is g inches from the fulcrum: %
far must @ weght of 120 pounds be placed from the fulen=y
equal a boiler pressure of 6o pounds to the square inch, whed
adve weighs § pounds and effective moment of the lever 83
weh pounds. Al grive the graduation marks on the leser fas

and 30 pounds pressure with the same weight,

Formula V =area xpressure 8.
Fw ;\' X l’\':— 50
W

In this question we require to tind distance, FW,  We fiot &
aven of valve 3 muluply this by pressure per square inch, 33
subtract weight of valve and parts bearing dowaward togd
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———
effective wpnard pressure 5 this equals \of formula, Now mul-
wply wtal upnard pressure by distance fulerum to valve and sub-

gistance fulerum o weight.
4¥q 107854 12,3604, area valve,
12,5001 60 - 753.98, total pressure,
*3398 8774599, V, towal effective pressure.
1308 X 4 - 2083.92, Wotal moment of valve.
102 502293392 total effective moment of valve,
2933-92 1 120= 2445 inches distance FWW.

Sine the distance FW 2 24,45 inches fora pressureof 6o pounds
1o the sguate inch, we can find what distance represents a pres-
sure ol to pounds by dividing this distance by 6, the number of
times 10 is contained in Go.

24450 =4.07.

Then for cach additionil 10 pounds pressure we require to move
the weight & distance of 4,07 inches further from the fuleram, and
o lind the distance from the fulerum equal to o pressure of Jo
pounds, ths distance multiplicd by 4= W therefore,

FW at 530 pounds prossure=4.07 X 52 20,35 ins.
FAV at go pounds pressure =4.07 X 4=16.28 ins.,

Required to find distance from fulcrum to valve, boiler pressure
beiny g0 pounds to square inch i diameter of valve, 4 inches ;
wenghtof valie and spindle, 1o pounds ; distance vahve to weight,
2 mches, and weight 150 pounds § moment of valve lever, 4o
inch pounds.

Formula ¢

e VWX W moment
F\'a ————e
\.

41X.7554 12,3664 square inches,

12,3004 X §0 - 628.32, total pressure.
025,32 10 -018.32, total effective upward pressure, or V,
12X 130 - 1500 pounds.

180, 40 1840, total weight acting downwards at V',
1840 618.32 - 2.975 inches distance FV; or distance FV is
nearly 3 inches.
SUMMARY,

To tisp effective moment of lever, multiply weight of lever by
distance from its balancing point or centre of gravity to fulcrum,
and divide by distance from centre of valve stem to fulcrum,  Re-
wit will be effective moment of lever ininch pounds, or the weight
reguired 1o raise valve off its seat with nothing but lever holding
against steam.

To visp actual effective weight of ball, divide weight of balt by
distance from fulcrum to valve stem, and multiply quotient by dis-
tance from ball to fulcrum,

To Fixp length of lever, add together effective moment of lever
and weight of valve and stem, and subtract from total pressure
acting upwards against valve.  Divide remainder by weight of
hail, and multiply quotient by distance from stem to folcrum,

To tiso weight of ball, add together the effective moment of
lever and weight of valve and stem, and subtract this sum from
total pressure aygainst valve at blowing-off point.  Multiply re-
minder by distance from fulcrum 10 stem, and divide quotient by
length of lever from fulcrum to weight.

To tixp diameter of valve to blow off at given pressure, add to-
gether effective moment of lever, weight of valve and stem, and
cffective weight of ball.  Divide this sum by gauge pressure, and
result will be required aren of valve.

Square root of arca divided by 7853 equals diameter,

To Fisp pressure at which i boiler will blow off, add together
elfective moment of lever, weight of valve and stem, and effective
weight of ball.  Divide this sum by area of valvein square mches.
Restlt will be gauge pressure at which safety valve will act.

FUNDAMENTAL PRINCIPLES OF ELECTRIC ENERGY.
COMMON UNITS OF MEASURE.

The units commionly met with by engineers in the study of the

prnciples underlying the generation, transmission and use of

fgs s
} cectacty i the volt, ampere, ohin and watt.

Indiegeam No. 1 A is a dyonamo or electric battery, and the
surce of electric energy, and the purpose of which is 1o produce

R 2 diference in potential between the terminals B and B,.  This
| $ference in potential is mensured in volts, and we say that be.

teen the terminals B and B, there exists an electric potential or

f Messure of 20 many volts, written symbolically (E.M.F.)

Let us nowe suppose that a difference in potential exists between

g Band B, and thit B 1s the point of higher pressure 3 if we con-

ot B and B, together by a substance capable of conductng
deadicity, there wall be 2 How from B to B,. This flow of clec-

iaty is known s a current and measured as amperes.

wract effective moment of lever i result, divided by weighn, equals

The rate at which current will low from B to B, when jowmed
together by a conductor as at C depends upon followmyr condi-
tions : 18ty upon the ditference in pressure or clectric potentaad
between B and B, 2ud, upon cross section or area of conductor

5 5
(%

F/y.l’
C, and upon length of C and nature of matenal of which C s

composed 3 or, in other wotds, we may sy that the rate at wineh

current will flow through conductor C depends upon the difference
in pressure and upon resistance offered by C o current.

Therefore, the greatee the difference in potential the greater
the current,

When 2 current lows through a conductor there is a loss in po.
tential or voltage caused by the resistance of the conductor.  This
resistance is measured in oluns, and consequently o conductor s
said 10 have a resistance of so many ohms.

When a difference in potential exists between B and By, but no
connection between them, there is no flow of current through the
dynamo or generator A, and therefore no work will be done by
it.  But if conductor C is connected to terminals B and B,, cur.
rent will at once begin to flow, and A will be compelled to do
work to Keep up the low.  ‘The rate at which this work will be
done will depead upon difference in potentinl between terminals B
and B, and upon quantity of current flowing through the circuit.
This then becomes the electrical energy or rate of dog work,
and the clectric unit of work or energy ts the watt, and, in accord-
ance with above, equals the volts multiplied by the amperes, or
by the potential m volts multiphed by current w amperes.

The waatt, they, is the product of one volt and one ampere, and
in energy or work is equal to s} hop., or 746 witlts are equivalent
to the mechanical force necessary to raise 330 pounds one foot
high in one second, or 33,000 pounds one foot high in one minute.

The kilo-watg, as the name implies, equals 1,000 watts.

The symbols commonly ured in formula to represent the units
above described are as follows @

E. or E.MUF. equals electro motive force or volis,

C., the current or amperes.

R., the resistance or ohms,

W, or watts, represeats the clectrical encrgy.

K.V, represents kilo-watts.

(T'o be Continued.)

‘TRADE NOTES.
The Goldie & McCulloch Company, of Galt, have installed new
engines for the Oshawa Malleable Tron Works Company.

The Canadian General Electric Company are installing an 150 light
incandescent plant for the estate of Ross Bros., Buchingham, Que.

The New York offices of the Western Electrte Company. have been
removed to their new building at §7 67 Bethune street. The retail
store in the Thames street building is still retained,

The Rogers Electric Company, of London, Ont., are installing
clectric lightsin the Anderson Furniture Company's factory, Woodstock,
under sub-contract from the Stevens Manufactunng Company.

We are advised that the Montreal Street Railway  Company, after a
carcful investigation of the merits of the varous by pes of motors uperated
on their roads, have placedan order for fifty additional G. E. 1,000 motors
with the Canadian General Electric Company.

The Toronto Electric Motor Campany have recently placed a 600
incandescent light plant in the Methodist Book & Publishing Com-
pany’s building, Torento. The dynamo is direct connected with Tdeal
engine, manufactured by Goldie & McCulloch, of Galt,

The Ottana Car Company have received an order from the Haunlton,
Grimsby and Beamsville Raitway Company for two cars of new
design, to be 30 feet in lenpth, with baggage and mail compartinents.
These are said to be the largest street mailway cars yet manufactured in
Canada,

The Canadian General Elecine Company have received an order for
a 2,000 light, single phase alternator for Revelstoke, B, €. This
machine, which will be of their standard iron-clad revolving armature
type, compounnded to sccure automatic regulation, will be used to supply
incandescent lighting in Revelstoke and vicinity,

The Toronto Elcctrical Works bas been reorganized and is now
known as the Toronto FElectrical Works Co., Lamted.  The come
pany’s offices and works have also been removed to commodious prem-
tses at 40 to 32 Adelaide Street West,  Simultancously with the
above mentioned changes, the company have issned a new and com-
prehensive catalogue.
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ELEGTRIC RAILWAY DEPARTMENT.

AN ESTEEMED STREET RAILWAY
MANAGER.

As a result of the control of the Birmingham street
railway passitg into the hands of Canadian capitalists,
this country is to lose one of its most popular railway
managers, in the person of Mr. Granville C. Cunning-
ham, manager of the Montreal street railway. In com-
pany with Mr. Ross, Mr. Cunningham visited England
recently, when the negotiations for securing the fran-
chise of the Birminghumn road were pending, and now
comes the announcement that he has been appointed
manager of the Birmingham system, while he is suc-
ceeded as manager of the Montreal road by Mr. F. L.
Wanklyn, who recently took charge of the Toronto
railway system,

Mr. Cunningham's removal to England is much re-
gretted in street railway circles, not alone by his con-
{r.res in other cities, but by the employees under him.
As an evidence of this the employees of the Montreal

MR, GRANVILLE C, CUNNINGHAM.

street railway assembled at the Monument National
Hall on the 20th ultimo. There were present Messrs.
Duncan McDonald, superintendent ; F. P. Brothers,
superintendent of construction ; J. S. Vindin, engineer;
M. Watt, secretary ; N. Graburn, assistant superintend-
ent ; L. Landers, cashier; T. Casey, storekeeper ; A,
Alexander, engineer of power house; W. G. Ross,
controller ; H. R. Lockhart, electrician ; Dr. Mount,
medical officer to the company ; George Strubbe, claims
agent ; D. McQuaid, foreman carpenter; H. Taylor,
mechanical superintendent, and probably 8oo conduct-
ors, motormen and other employees. Mr. McDonald
read the following address :

GrasviLLg C. CussiNaian, EsQ:

Dear SiR, -\We, the officers and employees of the
Montreal Street Railway Company, have, with teelings
of deepest regret, heard the announcement of your re-
signing the management of the company, and feel that
we cannot permit the occasion to pass without giving
expression to the deep sense of the loss which we are
about to sustain. In our past connection we have al-
ways experienced at your hands that just and fair treat-
ment, patient consideration and courtesy which have
won for you our esteem and regard, and made the

severance of your connection with the company ,
personal loss to all uf us.

While moved with feelings of regret that the relation.
ship between us is about to cease, we cannot but feel
gratified that you have been called upon to assume a
charge of greater importance and responsibility, andin
this and every future position that you may be called
upon to fill, we offer to you our best wishes, and we
pray that long life, health and happiness may be granted
to both Mrs. Cunningham and yourself.

With this expression of our warmest feelings and
regrets at your departure, we beg you to accept the x.
companying remembrance.

Signed on behalf of the officers and employecs of ihe
Montreal Street Railway Company.

The address was accompanied by a magnificent silver
tea and coffee set and a beautifully mounted cane, accom.
panied by an illuminated address, which was framed
and contained the portrait of the recipient.

Mr. Cunningham, in replying, said the ovation was
as unexpected as it was complimentary, and he thanked
them all from the bottom of his heart. He referred to
the reputation which the emp ~veec of the Montrel
street railway enjoyed. It was oi° .2 other day, he
said, that a gentleman from England had referred to
the excessive kindness and politeness of the officials to
the travelling public.

ROLLER BEARINGS FOR ELECTRIC
TRACTION.

¢ RoLLER BEARINGS " was the title ot a paper read
betore the British Association for the Advancement of
Science at its recent convention in Toronto, by Mr. W.
Bayley Marshall, M. Inst.C. E. The paper strongly
advocated the employment ot roller bearings for electric
railways, and contained points of interest to railway
people.  Among the chief advantages claimed for thes
bearings by Mr. Marshall are great reduction in starting
effort, decreased traction and revolving effort, and
economy in lubrication.

Concerning their adaptability for electric traction he
says: ‘“In the case ot electrical traction the reduced
starting effort is of almost vital importance, as not only
does it effect a very considerable saving in electricil
output, but also greatly reduces the serious rush o
current through the motors at the moment of starting,
which rush is due to the fact that the motors and load
have to be started at the same moment, with results
most detrimental to the life of the motor.  If the neces:
sary effort can be materially reduced, there willbea
large economy effected under the head of ¢ Maintenanct
of Motors.” The Liverpool overhead railway mak
their first trials with these roller bearings some tw
years ago, and are now gradually fitting them to the
whole of their rolling stock, as they find that sin
their introduction they have, with a slight modificatios
of their motors, been enabled to run three instead of
two coach trains, the extra coach being without motors,
thus increasing the carrying capacity of their trains by
so per cent. The contention that the application d
roller bearings in the case of electrical traction wil
show a great economy under the head ot “‘Maintenant
of Motors " has been amply borne out by the experient
gained at Liverpool.” ‘

In describing the patent for roller bearings taken oo
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by Mr. Frederick Purdon, Mr. Marshall says: *The
ipvention has developed into its present furm by the
following  steps :—As first designed the bearing rollers
were spaced by balls placed between each pair of rollers,
two sets of balls being provided, one at each end., It
was found that these balls had not sufficient controlling
power to prevent the rollers from cross-winding. The
pext step was to substitute subsidiary rollers for the
palls, and a theoretically perfect bearing was produced,
its only fault being that it is too costly and complicated
10 allow of its application, except under special circum-
sances. The final step was the introduction of the
floating stage, which, though not so theoretically per-
fect, has been found to give even better results in prac-
tice than the subsidiary roller design, and has the merit
of great simplicity.”

SPARKS.
The London strect railway is now being eatended to Pottershurg,

A project is said 10 be on foot to construct an electric street railway
from Sarnia to Weisbeach.

A conductor on the Kingston street railway confessed to having been
tapping the fare boxes for some time,

The Yarmouth Street Railway Company have putchased a 45 kilo-
walt generator from the Canadian General Electric Company.

It is probable that the Montreal Park & Island railway will be ex-
tended to L'Assomption.  Steps looking to that end have already been
taken.

The Totonto Street Railway Company are erecu)ng a new three.
storey brick office building at the north-west corner of King and Church
streets.

Mr. Win. Mackenzie, president of the Toronto Railway Company,
hasstated that Sunday cars in Toronto are a success from a financial
standpoint,

The annual meeting of the sharcholders of the Montreal Park &
Island Railway Company will be held at the company’s offices in Mon-
1real on the 16th inst.

An American syndicate is said to be considering the construction of
an electric street railway on Wells’ Island, néar Kingston, connecting
Thousand Island Park, Fine View and Westminstes Park. The dis-
tance is about seven miles.

The Chatham City & Suburban Railway Company, of which Mr.
George C. Rankin is the chief promoter, desires power o extend its
line north from the city, through the township of Dover to Mitchell’s
Bay, thence to Wallaceburg and Petrolea.

A special general meeting of the shareholders of the Winnipeg Elec-
tric Street Railway Company will be held in the city of Montreal on
the 16th inst., to consider the offer made by the Manitoba Electric &
Gas Laght Company for the sale to the said railway company of their
assets and plant.

The Lord’s Day Alliance are opposing the running of strect cars in
Hanilton on Sunday, and have requested the Ontario government to
carty the case to the Privy Council.  The trial judge and the Court of
Appeal dismissed the case against the company, adding that it could
run cars on Sunday. It is improlable that the Ontario government
will take any action in the matter.

The Aylmer Electric Light and Manufacturing Company, Aylmer,
Ont, are installing an extensive incandescent lighting system. They
bave awarded the contract for the apparatus required for the plant o
the Canadian General Electric Company. The generator will consist
of 2 60 kilowatt 1000 light standard single-phase alternator of the re:
volving iron-clad armature type, compounded to secure automatic regu-
lation. .

An interesting paper was read at the recent convention of the Btish
Association for the Advancement of Science, by Mr. J. G. Waldridge,
the title being, ** The Present Tendency of Electric Tramway Traction,”
Mr. Waldridge stated that the United Kingdom had practically 130
miles of clectric tramway ; of this length, 1034 miles are operated on
the trolley or overhead wiresy stem, 15X miles by means of a third rail
conductor, 6 miles by storage batteries, and only 4 miles on the under-
ground conduit system.  These proportions, he thought, could be taken
as fairly representative of other countrics also.  The tendency in Gireat
Britain was in favor of the overhead wire system, the objections to
which, in the past, had been entirely wsthetic. This system appeared
likely to come into still greater use than has already been the case, if

only on the ground of economy. The ordinary underground conduit,
with open slot, was most expensive to install and troublesome to main-
tain efliciency, the cost of construction sometimes reaching £12,000 per
mile. Closed conduits with sutface contacts usually operated by means
of electro-magnetic switching devices in boxes under the street level
are complicated, and it is to be feared are unreliable, The great
weight of lead tequired on each car for accumulator traction means
practically that the live paying load can never reach 2§ per cent, of the
grose weight of loaded car ; whilst the combination of trolley wire and
battery, attampted on systems like those of Hanavr and Dresden, ate
obviously ill-designed, the dead weight of battery being cavried through-
out the entire journey, though it is only required for part thereof,

MOONLIGHT SCHEDULE FOR SEPTEMBER.

a(‘){‘&f Light. Extinguish. ﬁgur:f
H.M. H.M. H.M.
| SN P. M. 7.50 AM. 440 8.50
PP u 8o n 4.40 8.30
3eanean w840 W 4.40 8.00
4ecnnn n 9.20 " 440 7.20
[ T 1 10.00 n 4,40 6.40
[T n 10.40 w440 6.00
g...... n 11.30 " 4.4(2‘ S0 ,
cenes vessersana n 440
gl TAMI200 | L o f | O
1000000 w 12,80 " 4.40 3.50
1§ RN w 220 w440 2.20
1200000, No light. No light. cees
13000nes No light. No light.
| PO No light. No light. e
15,00 P. M, 7.00 P. M. 9.00 2.00
16..... . 1w 7.00 n Q.20 2.20
1700000 " 790 i 10.00 3.00
18... n 7.00 n 1030 3.30
190 caue 1w 7.00 n 11.00 4.00
20 cenen n  7.00 n 1140 4.40
-1 TR w  7.00 A. M. 12,30 5.30
22., . 1w 7.00 0 Lto 6.10
23eenes u 7,00 w 2.t0 7.10
b7 PR n  7.00 n 320 8.20
28 . " 7.00 " 430 9.30
26...... . 640 w  4.50 10.t0
274 cenes n  0.40 w430 10.10
28..... w 6.40 w450 10.10
20,0000 n 640 n  4.5C 10.10
30 coene nw  6.40 w 4.50 10.10
cee e . 1" s R R
Total, 168.20

MOONLIGHT SCHEDULE FOR OCTOBER.

a:’;‘&f Light. Extinguish. Eg‘u :;f
H.M. H.M. H.M,
foeeees P. M. 7.40 A M. 500 9.20
Seernns " 7-40 n 5.00 920
3.0 n 7.40 1" 5.00 9.20
I TR n 1120 " §.00 5.40
Gevonen eenteauas u  §.00
6eennn AM230 | ..ol } 430
Fovernn n .50 AM s.00 3.20
8...... " 3.00 n  §.10 3.10
Qurnrne No light. No light e
10, ... No light, No light, ees
|2 S No light. No light. .
12,0000 No light. No hght veee
13..00en P. M. 6.00 P. M. 8.20 2.30
[ A n  6.00 w 820 2.
130000 " §.50 1 Q.00 3.10
16...... n  §.50 w050 4.00
17 venen n  5.50 u  1c.50 5.00
18...... 1 §.50 n 1150 6.00
19.cvnnn n  §.40 A.M. 12.50 7.10
20..0. n 5.40 w  2.00 8.20
b1 U " 5.40 1 3.20 9.40
22,0000 1 §5.40 n 430 10.50
23ccanen v §40 v 5320 11.40
24.-1ne " §.40 " 3.20 11.40
280 " §.40 " §.20 11.40
26...... n  §.40 w  §.20 11.40
27 ... w  §.50 n 520 11.30
28...... w0600 w  &20 11.20
2Q...... w 0650 n  5.30 10.40
30....» w  7.850 " 5.30 9.40
K1 TR w  7.50 n 530 9.40
Tatal, 202.20
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SPARKS.

The ratepayers of Vernon, B, C., have sanctioned a by-law to borrow
$12,000 for an clecuic light plant.

The village of Grand Forhs, B, G, has dectded to borrow funds for
the purchase of an cleetric hght plant.

The Canadian General Electne Company are installing an ancandes-
cent bghting machine for the Totonto Paper Company at the Cornwall
mills,

Masars, I Matheson & Co., Limited, of New Glasgow, N. 8., have
prrchased an incandescent lighting genceator from the Canadian General
Electiic Company.

It is reported that the Quebee government will shortly offer for sale
the water power of the Shawenegan Falls, on the St. Maurice river, at
an upset price of $50,000,

The LKlectrical Power and Manufacturing Company, of Hamilten,
have requested permission from the city to supply bght and power.
The capital stock is $20,000,

‘The Beitish Columbia Mills, Timber and Trading Co., of Vancouver,
B. C., are lighting up their mills by electricity, the plant being furnished
by the Royal Electric Co., Montreal,

It is lcarned that the Canadian General Electric Company are con-
structing a 75 kilowatt steed frame, ditect connected, direct cutrent
generator for McGill University, Montieal,

The Canadian Pacific Railway Co. have secently largely increased the
saff in their cas shops st Pesth, and are working overtime.  The Royal
Elcetric Co. ts installing a plant in their shops.

Messts, Champoux & Brother, D'Isiachi, 1. Q.. are installing a 6350
light alternating cutrent dynamo, which they puschased from the Royal
Electric Co.  ‘They are lighting the town and their mills,

In Germany the borse is being supplanted by clectric power in
ploughing.  Enginceting gives illustrations and description of machines
constiucted by A, Borsig, of Berlin, and used in the sugar plantations
in that conntry with success.

Aca result of the decivion of the courts that the poles, wires, clc.,
of the Toronto Street Raulway Company are assessable, the assessment
commissioner of Londen has decided 1o asscss similar plant awned by
the strcet railway company in that city.

The Hamilton, Grimsby and Beamsville Railway Company were te-
placing the gitder sails with T rails through the village of Stoney
Cieck, when the tevidents objected. Some of them are charged with
turning the hase on the president and manager.

Incorporation has been gianted to the Ballard  Electric & Machine
Co., Lamited, with a capital of $24,000, and hecad office in Toronio,
The promoters ate : I K. Doolittle, Coventry, England; J. O. G,
Ballasd, ¢ L. Ballawd, S. E. Ballard and H. T. Ballard, all of
Toranto.

A company has heen fosmed at Steathroy, Ont., composed of Messss,
1. McCall, juhn C. Scott, A. Reed, F. N. Saylor and . M. Hal-
dane, to extend the dectiic lighting business. il is the intention to
enlage the preseat building and install considerable new plaat, includ-
A peticiator.,

The Excter Laght & Paver Campany, tecently arganized to take oves
the lighting lasiness in Excter formerly operated on a small scale by
Capram Homard, have placed an order with the Canadian General
Electiie Comapany for a 1,000 light single-phase alternator, of thes
standard fron-clad armature compound-wound type.

The Canadian General Electuic Company are indalling a 75 Lilowaut
monucychic gencrator fur Messis. Kaliner, Cowan & Co., of Southamp-
ton.  Thas machine, winch will be operated  from a water-pawer, cone.
vemently located, will supply cuttent for incandescent lighting and
powes for the two acighboting towns of Southampton and Pout Elgin.

M 13 E. Sheppasd, in his sepost te the Depatmient of Trade and
Commerce on the possibilities of tade with Meaico, says: ** The rin.
cipal houses for telephone, telegraphic and clectric light supplics of the
United States are teprosented, :\un‘ not only tahe large onders, but cany
a more ot less complete stock of peneral supplien The budines i< de-
veloping into latge propotions. To do business an agent and stock
would be soguited at the capital,™

Me. Taylor, of the Taylor Hydiaulic Company, Montical, is at
present in Biitish Columbia, where a company has been formed, with a
apatal ot $1,000 o, It i expectad that the hydiaalic air compression
sy tem for the taansmission of power will be lrought into tequisition in
developing many of the mining propertics an the coast. . A plant is now
being installal at the insworth eamp, the intention being to distssbute
the ponct over a radiuc of siv miles

The Ringaville Electric Light Co.. 2 cospunation secently mipanized

—
in that town, have decided 1o light the town, stores and residences
clectricity, displacing natural gas, and for this purpose have bought froq
the Royal Electric Co. an S, K.C." 500 light two-phase genciator, wity
the necessary transformers and material requisite 10 wire up 00 I'Rlﬂl\
which is the amount they intend 1o stant work with.  The hangae
Electric Co. have made a contract by which they use natural pag g
fuel.  They intend to furmsh incandescent and are lights as well
motors, *

The Berlin Gas Co., of Berlin, have been operating an incandesoey
lighting plant on the thiee wire system, but are now eatending he
incandescent lighting service 5o as” to furnish light to the tesidemiyy
portion of the town.  They have decided to use an alternating curreny
and have placed the order for the new equipment with the Ropt
Electric Co., using the ** 8, K.C."” system throughout.  They have jo
made extensive alterations in their station, and have now 2 100 k.«
Edison 500 volt generators for furnishing cutrent to the Belin &
Wzeierloo Street Railway.  They also operate a local power service fron
their three wire low tension system, besides furnishing the town with ac
lamps, for which purpose they operate 2 5o light 4 amp. Ball dynama,

The new clectric locomotive recently shipped from the works of the
Canadian General Electric Company to the l‘ull Electric Company, i
by long odds the largest machine of the kind so far comstructad in
Canada, The motive power will be furnished by a four motar cquip.
ment of G. L. 51 motors, having at nommal current input a cnpacixy'a
50 horse power cach. The trucks are of the Maguire * L™ pattern,
with steel rim wheels.  The body, which differs in operation and detai}
from the first locomotive supplicd to the Hull Electric Company, was
built for the Canadian General Electric Company by the Crossen Cy
Company, of Cobourg. We expect to furnish in our neat issue com
plete detailed description of this interesting picce of appaistus, o
pecially important as the fore-runner of many similar machines to Le
built for future heavy electric traction in the Dominion,

The Peaman Manufacturing Co., of I'atis, Ont., who opesate some
of the largest cotton mills in Canada, have made 2 number of improte.
ments and additions to their mills in Paris, and amonyg the improve-
ments have decided to light the mill by electricity.  The contract fora
500 light “ & K.C.” machine and the winng of the factonies has beer,
awarded to the Royal Electric Company, who purpose using for th
their S K.C.” two-phase altemating current apparatus, the dynano
wound to deliver to the mains current a1 2 pressure that can be used
directly in the lamps, from 100 to 1135 volts. This is the firdt instance
in Canada where alternating current is used for factory lighting, and the
*S.K.C." is as far as we know the only machine that is interchange-
able and can be used from 100 10 2000 volts with the same anmature
winding, the only thing nccessary to change the voltage bang to
change the connections. It has been hield heretofore by clectniesl
manufacturers that it was not practical 1o use alternating carrent for
factory lighting.  This has been opposed for some time by the more
advanced of dynamo builders, and in a shost time we will have demoa
strated the feasibility of the alternating current for this pupose.

a—

PERSONAL.

Mr J. W, Moyes, manager of the  Mctropalitan Street Railway, has
been unanimously chosen by the Conservaiives of Eaa York ascandi
date for the Jocal Iegishiturc,

It is seported that Mo Duncan McDonald, Supcrintendent of the
Montreal Strect Railway, will shortly assume the dutics of genenl
manager of the Toronto Strect Railway.,

Mr. ]. Alexander Culvesucll, furmaly connected with the Canadun
General Electric Company, has been appointed local manages for Cen
tral Ontario of the London and Lancashire Inwurance Company.

Me. Wi, Barron, manager of the Hantford Electric Ratlway Com
pany, was, in St. Basils church in that city, united in maniage to Mg
Emily Blanche.  The Enkcrrican News extends congratulations,

Mr. W, H. Woadward, a auted English clectsician of Waoha-
hampton, and who is said to be the proprictor of the Jargest clecticl
works in Great Britain, was a viddtor in Toronto during the recent con
veation of the Biitich Association for the Advancement of Scicnce.

TO MANUFACTURERS

——

A Mcchanieal Engincer, of wide cxperience in United States and
Canada, is open to invest capital in some sound engincciing o7 mancfac
tuting buciness, and take management of 2 department.  Is well upis
rolling mill and blast furnace practize, as wcll as in designing of clecirical
and all kinds of machinery.  Address, ** Engincer,” care Canantay
FLECRIcal News, Confederation Life Ruilting, Tozonin,

Mica Boiler Goverings

COVERING.

Al Stieanm Users should see the NEW
It is FLEXIBLE,
CENT NON-CONDUCTOR OF HEAT.
Teually Mchanial Esperts of the Canadian P'acific Ry. Co,,
Grand Trunk Ry, Ca., Michizan Central Ry. Co.,

Redler Tnggection and tnsurance Co., and jeuved 10 be the
BEST OF ALL KON-CONDUCTORS.

MICA BOILER axn PIPE
DURABLE, axp & MAGNIFI-

MONTREAL - WINNIPEG

Foll Particulats, Reports of Trials, Prices, Testimoniats, &2., ttom

THE MICA BOILER COVERING CO., Livitep

- ¢ Jordan St., TORONTO, ONTARIO
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BRANCH OFFICES AND WARE~ROOMS:

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

NELSON, B. C.
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C. G. E. ALTERNATING GENERATOR, Ruvowving Finnn Ty,

THE WEST KOOTENAY POWER &
LIGHT CO., LIMITED,

have just commenced work on the most im-

portant power transmission plant so far under-

o]
E: taken in Canada outside of the immediate neigh-
a borhood of the city of Moutreal The distance

of transmission is thirty miles, the line potential
20,000 volts, and the amount of power to be
developed 8,000 horse power.  For this import-
ant work the three-phase system of the Canadian
General Electric Company has been selected and
2 contract awarded for the initial fnstallation of
2,000 horse-power. The generators will be of
the revolving ficld type, and of 1,000 h.p. capacity
cach. In type they will be generally similar to
the twelve 1,000 h.p. units now being installed
for the Luachine Rapids Hydraulic & Land Co.

Pleaso mantion tho CANADIAN ELECTRICAL NEWS whon corresponding with Advortisors
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SPARKS.

The management of the Royal Electsic Co,
have declared a quanterly disidend of 2 per
cent., payable Qctobier 1st,

The Ottana Strect Raslway Company have
recently placed anuther dynamo in thar power
hanse at the Chasdicne,  thas making fine
machines,

The Citizens' Electue Light Co., of Wat
ford, Qui., have their plant in operation.
altcinatng system 1 used, the plant having
a capacity of cight hundred 16 candle power
lights,

The stcamer ** Estunon,” of Lindsay, has
recently been fitted with an electric light plant
by Mr. Biuce McBurney,  The system com-
prises 21 incandescent lights of 16 candle
power, and a 2000 candle power scarch light,

Mo E. A Wills, secretary of the Toronto
Boawd of Teade, has receved a letter fiom a
cortespondent n Alexandna, Egvpt, i winch
1t is panted out that among other Canadian
poods a matket for belting and clecttical sup-
plies could be found in that country,

Incorporation has been  granted to the
Alaska Telegraph & Telephone Company, to
bLutld a telegraph hine from Dyea 10 Dawson
City, Alaska, with a branch to Junca, A
cable, containing both telegraph and telephone
lincy, will be laid, which will sest on the surs
face of the ground, no poles being used.  The
company is capitalired at $250,000, and the
disectoss are- C. W, Wright, Theodore

Richard, D. E. Bobenan, ). W, Waght and
J. K. Fassett.

The city council of tHalifax, N. 5., have
now under cansideration the question of strect
lighting, and will prohably puichase an clec-
i light plant to be opaated by thecity.  An
ostimate of the enst of a_suitable plant has
been prepared by Mr. Colpitt, clectrician, who
states that an arc plant would cost about $33,-
000 for 250 lights, and fo; 1,500 incandescent
lights thecont of a plant would be $6,000.
The engincer has been asked to farnish a
report segarding the available water power.

DoMiNion PaTesT,

INTEGRAL MAGNET.
We offer the Canadian
Trade vur

34 INCH

" SCORCRER™ BELL
at 28c.

Write for Lists.

THE GALVANIC
BATTERY WORKS
TORONTO

S Twwmiac
- VIR WR IR )

EqQual to the Best

Havy Ton Puicx
of ather
atandand machines.

THE EMPIRE

Price $3s5co
Sendd for testimoniale

Moatreal, P.Q.

The

“ Chloride Accumulator.” Telephone No, 15y,

| swas GOLLYER & BROGK =+

ELECTRICAL ENGINEERS AND CONTRACTORS

Estimates on all Electric Instal atwns (urnished on application,

Agents for “ Columbia” Lamps & Room 52 Street Railway Chambers, MONTREAL

)

’ 2

|
|
|

'CONSVULTING ENGINEERS

G.C. ROBB CHiEFENGINEER
A FRASER Sec.Tres.

ATTENTIO

Heap OFrice TORONTO

Gentral Station
Managers_»

A GOLDEN OFFORTUNITY

Are you desirous of purchasing Arc Lighting Machinery, Leather Belting,
Water Wheels or Shafting? If so, you cannot afford to miss this
opportunity.

Owing to extensions necessitated at our generating station, we are obliged
to discard the above mentioned material.

Communicate with us at once for all information and particulars.

The Montmorency Electric Power G0.

—wi——r— QUBBEGC

Please mention the CanamaN Erectricat. News when corresponding

with advertisers.

THE CROCKER TURBINE —

HE accompanying cut

THE JENCKES MACHINE CO.

Complete Water Power Plants Bailt and Iastalled.

_L ...} } == shows the direct cone
=TT S v nection of 1wo 207 CROCKER
S . e S TuRMNES under 30 11 head
{2 P = . 10 ELECTRICAL GENER-
HED, ’/‘ = ATOR at power station of
‘." 34 "// (¢ = S o &3 North Shore Power Coo 2t
Py I St Narcisse, Que.
¢ tedl P = A A
.'l‘ M _]-; "IN v'? Wi EE v REES TJ"’-i . fﬁ JJ: "{ 3’5 ] : Two sets were furnahed
Y P POON L ; ~ for hphung and power for
=1 - 53 s J >, ‘-:“"' BN o, sty of Tl Riv =
Tt J-° i ’ k : . ey Frbm \\l‘l.\ o Dlrcc Wers, 17
f—: 1 '"P..a‘, l-)‘ ) . MILES ISTANT YrROX
RT3 A

POWER STATION.

SHERBROOKE,

Address tor Catalogte and Full Informatios.....

QUE.

32 LANSDOWNE STREET
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MECHANICAL DBAW G . ELECTRICAL ENGINEERS

Dulgs; wL No. g Chenneville 8§t. O( )-
“wu o o ety MONTREAL N
b rdlwe ™ Fred. Thomson, late chief elec 8
lnld;‘L 3' cqyﬁ?;?;,l"mn trician o the Royal M
bon “m“ ,.o‘ u’. Mlnp rn\ rthul Electric Co Electrical Supplies

of all Descriptions,

Lo e ARANTEED. SUCGESS,
’:: Tr, Advance of lantaliments, Complete Plants Installed.........
Oroale Fres; Siate aublect you wiih fo atudy. o——ARHATURES RE-WOUND
3 ,,,.,Wpdmo&lub. oz 105, Serasien, Fa. Co responde ce Royal T-H Arca Specialty
Solicited. Dynamos and Motors Repaired
PATENTS roconss on

ELECTRICAL INVENTYONS

o RIDOUT & MAYBEE, "°314Y, 57, Toxonwo Use 0 ]1] N

Forelgn Members of Chartered Institute
ot Patent Agents, Boglana, 3
.)I
L)

NADIANOFFICE Schop Fopnirufé,
- (oL

and our other

ELECTRICAL SUPPLIES
Munderloh & Go.

61.St. Sulpice St. Sk ~ MONTREAL

—=rx.

DODGE TE e Packard Electric Co., Limited
Snlit Friction Glutch Pulley MAKERS OF .
and Gut-0§f Goupling.
[:‘ﬁ Special Dynamo and Motor Lamps ind Tl’a.nSfOI’mel’S
Pullegs. _—
1 High Glass Hangers, Floor SOLE. AGENTS FOR.. .
Stands, Seli-Oiling Bear= Ssheeffer Recording Watt Meters
ings, Shamnu, &c ’
Pices 304 Tnformation on App K b O S R S ST. CATHARINES, ONT.
DODGE WOOD-SPLIT PULLEY -
COMPANY When corresponding with advertisers

Office, 74 York St. - TORONTO please mention this journal.

e WEEKS-ELDRBD GO, s

—~c—r OF TORONTO ~—e——

NECHANICAL, Clvéhl\?ﬁl'ilif ENGINEERS ¢ Gﬁﬂﬂl’l 60“]3[’36110[’5

Steam Power, Heating and Ventilating,
and Sewage Disposal Plants a Specialty

Sole Manufacturers for Canada of the

IMPROVED JONES’ UNDER-FEED MEGHANIGAL STOKER ¢ £5'iive i

Wrlite for Catalogue

Offices: 511-512 BOARD OF TRADE BUILDING, - TORONTO, ONTARIO
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TELEPHONES C. W. ‘HENDERSON;

% Contractor and Manufacturer
D

Electrical Supplies..

TELEPHONE ELECTRICAL CdNSTRUCTION
' Street Railway Car Fittings, &c. ]
SWITCH-B OARDS 44 Bleury St. - MON TRE&]’;,‘

THE OTTAWA PORCELAIN & CARBON (0., Limited. onr

MANUFACTURERS OF

] for all kinds of Arc Lamps, including cored
Carbon POlntS and solid carbon for mcan,descent circuits,

« ALSO . .

otor Brushes and Specialties .m orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraph, Telephone @ ¥~ and all kinds of Pressed ‘Porcelain for
and Electric Light Supplles .. Electrical and Hardware Lines . . .*

ALL COODS GUARANTEED TO .GIVE SRATISFAGCTION

'I‘ORONTO

22 FRONT STREET EHST
Tolephone $75.

T A e—
e [IARD VULGNIZED FIBRR

In Sheets, Tubes, Rods, Sticks and special shapes to ovder. Colors, Red, Black and Grey,

SEND FGR CATALOGUE AND PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL. OFFGE: 14 Dty ST., NEW Yogx;
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Caleaddrmss .,
\nphonc\. Aostiad

y 749 Graig St,
§ | FIRE ALARM APPARATUS and MONTREAL
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