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‘“r FIGHT LEADING GOVERNMENTS. S
T BEST ANTI-FRICTION METAL FOR \\“\

High-speed Engine, Dynamo, Rolling=Mill, Steamship, Railroad, Saw-Mill, Gotton-Mill, Paper-Mill, Woolen- MIII
Silk=Aill, Jute-Mill, Rubber-Mill, Sugar-Mill, Floir-mill and all Machinery Bearings.

MAGNOLIA METAT, CO.

London Office: 76 Quevn Vlgto,ia St. Owners and Sole Manufacturers,
e e o Metaren & G, Agents. 74 Cortlandt Street, NEW YORK.

JOHN LANGTON & CO.

_Qanadq___L_ife‘Bgil(.iing,__‘l_'qrontg_ .
ELECGTRIGAL - ENGINEERS - AND - GONTRAGTORS

Complete Plants installed. -
Plants requiring special combinations of Electrical Machinery a Specialty.
CORRESPONDENCE SOLICITED.
* DIREGT-DRIVEN"" DYNAMOS for large and small plants. SLOW SPEED GENERATORS AND MOTORS.

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

CCC c 29

(Canadxan Core)

We beg to draw attentlon to the merits of our . . . e e
Solld Core Rubber Covered Wire
o« e e e . . . for Interior Wiring and use in damp locations.

Thrs wire has lhc purest and most homogeneous insulation of any rubber
covered wire in the market.

We do not aim to produce a cheap and consequently an inferior insula-
tion, but we have spared no expense towards the producn'nn of a
high grade of wire at a low price. We use no “recovered” rubber
or other rcfuse stock, but only pure rubber compound.

Send sample order aud test the msulation, P'nices lower than for any hke grade.
THE GANADIAN GENERAL ELEGTRIC GO., Limieo.
CAPITAL - $1,500,000.

Head Office -63 to 71 Front Street West, TORONTO, ONT.

Factories PETERBOROUGH, ONT.

[::4 Hollis Street, HALIFAN, N S

1802 Notre Dame Street, MONTREAL, Que.
Branch Offices and Warerooms | 350 Man Street, WINKIFEC, Man

T - Graaville Street, VANCOUVER. B8 C.
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WITRERL |ISUI.ATED WIRE WOHKS.

J. ROSS, SON & CO.

MANUE AL TURENRS OF

INSULATED
ELECTRIC WIRES

And Werex for gnnunciators,
Officea, Maguets and
Dynamaons.

Yy \\'ll..lvl‘,\-.;i ST,
MONTREAL.

Orders sohicited and carefully executed.
P00 Box, 14906

FaCTORY

E. GARL_BREITHAUPT
CONSULTING
Evicrricar. ExGINEER

Graduate in Eledneal Enpincenag U johns
Hoplons Universuy, Ialumore,

o Mdddrean . BERLIN, ONT.

THE GALVA'IIG BATTERY WORKS

133 Welhinpton St West,
.. TORONTO

MANNRS LY
\ ELECTRIC BELLS,
i ANNUNCIATORS,
g {(any size)
LECLANCHE CELLS,

Wrrte for Lists.

Use Something Good

PEERLESS 0ll8

AKE NO OTH
MADE \I}(‘l\ll\' Foy \ -uu [R¥7

l

MEDICAL BATTERIES.

'

TUER PFERLESS BRANID IS SFCUKRD BY PFITRKRS !

PATANY

Hest Ol in che mnarket. 1o betser wrek and more of !,

it. Savesthe Machu ery and lasts hnger. Try it
12 GOLD_MEDALS IN 6 YEARS,

SoLk MaNUrACTURERS :

SAMUEL ROGERS & CO.

30 FRONT STRERT EAST, TokonTO, ONT.

STEAM USERS

Desiring the services of COMPETENT EN-
QINIERS of angy claas, can obtain
nober, intelligest and reliable
men, by applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

G HUNT President, 625 Docchester Street,
\ontrea?

) Yorn Sevcretan Mostreal Beanch foand &
al Jrade Riniding \Moncreal,

B A Weelly Joutnal of advance autiaesa
tews wind J ubin Wb

Ne reonrirnd me v G4 advertoe
nAtls bt lradtl-

i

1

wesk b, Predident, Joun Canmmott, Sec. and Treas

FuGeN F. PHILLIPS FLECTRICAL W oRKS

(T.IMITED)

MANUFACTURKRS b

f/ ELECTRIC LICHT WIRE,

= Magnet Wire, Office and Annunciator Wire,
Rubber Covered Wire, Lead Encased Wire,
= TELEPHONE AND INCANDESCENT CORDS.
FARADAY GABLES.
RAILWAY FEEDER AND TROLLEY WIRE.

OUFICE AND FACTORY

New York Uffice: 10 Cortlandt Strest. Monfrealy Oa“ada’

Providence, R. I.: American Electrical Works.

Columbia Metal

THE BEST ANTI-FRICTION METAL CN THE MARKET!

LESS FricCtion: LEss WEAR; LSS HEATING IN JOURNALS;
AND Liss Ot UskED THAN WiITH ANV OTHER METAL,
As hquid as water when welted. Once used, always used. Prices right.
A TRIAL SOLICITED.

W. S. BATES - MEAFORD, ONT.

The F. E. Dixon Belting Co.

(LIMITED)

MANUFACTURKRS ()P

I.EATHER BELTING

70 KING STREET EAST, TORONTO.

Headquarters for Electric and Dynamo Belting.

"CONSULTING ENGINELRS

G.C.ROBB CHier ENGINEER
A.FRASER Se=.Tres HeAao OFFICE TORONTO
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FIRSTBROOK BROS.
King St. East, - TORONTO.

MANUPACTLERRS OF
TOPPINS,
81DB-BLOGKS
ax GROSBSB-ARMS.

WRITE POR PARTICULARS,

THE

Morse
Valve
Reseating
Machine

. o will refacein posi-
W tion any valve
X um“” I fiom X in. to 14
,m in. flat or taper

i) == seat.

Send for new Cata-
logue, with the
names of 1,000
users,

DARLING BRoS.

Reliance Works - Montreal.

DID YOU EVER G

........ stop to consider what your Dynamo Brushes cost you?
WE KNOW TIHAT TuR

“Columbia Alloy Dynamo Brush”

15 PERFECTION, BOTH IN QUALITY AND IN PRICE
.LESS WEAR ON COMMUTATOR THAN ANY OTHER BRUSH.
All sizes kept in stock.  Liberal discounts to large consumers.  Send us i wnal arder.

JOHN A. BURNS, B.A.Sc.,

RKlectrical and Mechanical Kngéneer

686 Cralg Street, MONTREAL,
Special Motor and Dynamo Pulleys

\VE are 0 w buildae, for dynames,

SPECIALTY
Instalhing compicte plants for any set.ave,

.. \
NN T

|

_ met s, roller nulls, and all places re.

5 ~ U e quuing asmall and stn ng putley, a very neay

I AR and serviceable pulley witn wron spuder hub
NN and arms, and selected hardwood 1, thus

securing 11 one pulley the neatest appearnt
article that can be made, as we l as the wmﬁ
bele sur ace, which o' atse fis worth more
than the cost of the palley. We have fur.
nished these pulieys lor s, ecial purpo.es for
several years and many of the feading elec.
tncal gencrator {: ers have ad §
them g3 their standard. 1o practical use we
. have in a num ser of cases shown s per cent,
Bl Ue ter 1 ght by simply changing the dynamo
pulleys from 1ron 10 wodd eim, Another
special feature is the elitn nation of excesais 2
bele stra.ny, which insures hife o* belt 1.g and
noannoyance or danger trom heated journols.
For u e on saw aibuts, wherea very heavy
tulley is required in sm 1l space we can
recom-rend our iron rentre pulley as the very
best and on'z‘ pulley which will give entire
satnfactin, Wemanu actute hi pulley with
any s yle or lengt 1 of hub, located inany de.
sued povition in nm. - Our dynamo pulley is
pesfect, and we soli it a nalorder. but-
nithed with k y seata, set screws, or both.

DODGE WO0D SPLIT PULLEY €0,

68 KING ST. WEST, 10ORONTO.

MACHINE [ ) Stee! Rim Pulloys are practicanlly

STEEL RIM shaft, and cost same as cast pulleys.

SHAFTING
HANGERS

BRANTFORD,
CANADA

ANY STYLE FURNISHED SPLIT

TURNED IN ANY LENGTHS UP TO 28 FEET.
SAVING COUPLINGS. STEEL OR IRON.
PERFECTLY TRUE AND POLISHED.

KEY S8EALED WHEN DESIRED.

RING OILING AND RESERVOIR OIL BEARINGS. STANDS
FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
PATTERNS FOR ELECTRIC WORK., OUR SPECIAL
FACILITIES SECURE YOU iLOW PRICES
AND PROMPYT SHIPMENT,

WATEROUS

Jas. ST, CHARLES, Manager.

HENRY PRINGLE, Sed'y-Treas.

THE JAS. ST, CHARLES
Omnisus_GomPANY

BELLEVILLE, ONT. N

Manufaciurers of

-

NN
W":‘ip X

LA ST .. e
Ao %S

and various styles of Omnibuses
and Hose Wagons
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KAY ELECTRIC WORKS

No. 263 James Street N., Hamilton, Ont,

< MANUFACTURERS O

DYNAMOS

e Nocoand L. L

Incandescent Laghtng.

MOTORS

From ' H. P to 50 H. P

Flectro Plaung Machmes and  General
Flectnoal Appliinces Specd attention

to Mull and Factory Lightng . . . ..

WRITE FOR CIRCULARS.

NORTHEY MFG. GO, » Torovro . o

LIMITED

MANUFACTURERS OF

i, == PUMPS

~ For General Water Supply
und Fire Protection,

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC

HIGH CLASS PUMPING NGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

ruNl:E-L;C 'S" tl’ef;t. Gars‘ T EL EPHONES

COUR SPECIALTY L.

WE MANUFACTURE

Standard Bell Telephones

AND

Warehouse Telephones.

AN

Garbon Transmitter Telephones.

Loczl exchanges fitted up.  All hine material su whed.

STE JULIE Sept sth 18g2.
1. W. NESS, Fa@ . Montreal,

DEAR S1k,—We are happy to state that your
telephones and switches are giving us good satis-
faction.  We have three sorts of switches and
we find yours far preferable. Thete ate now about
fu 1y of your telephivnes in operat on on our line.
Every one works well, and we intend to use ro
other. Yours very tru v,

IHE MEGANTIC TELEPHONE (O

Wnitc us when you want anything clezinical.

Key Nocketa, Magneto Hells,
Seeltehes, Annwunciatora,
. e . . Cut-outs, Rells,
We also numufactore Horse and Vel Cars Wire, Batterias,
()f CVery l . . Tampa. Push Buttons, &«c.,
ory dest rll)ll()ll. Shades, Dynamos and Motors

rrrrerson & corsin. T, W. NESS & CO.

SECUTH L INES, ONT. ot s 149 Craig Street, MONTREAL.
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THE ADAPTABILITY OF AN EDISON THREE
WIRE PLANT.
By James Muse.

THE clectrical plant of the Incandescent Light Co., of Toronto,
Ont,, cansists of two 200 K. W,, dnven direct, four 100 K. W. and
six 60 K . belt driven gencrators of the ordinary Edison type,
shunt wound for t4o volts. The Company at present e sup
plying light and power on the thiee wire system, and also power
for street railway purposes at from 500 to 650 volts. it 15 not
necessiary to describe in detail the working of the three wire
plant, as that system is fairly well understood by the electrical

representing two pairs, are to be cut inon the street rilway
system.  All mam and auxiiary switches on these machines,

together with those leading to the "- bus, are opencd.  This

cuts out these generators from the three wire system entirely.
All machines are now brought up to the same potennial as indi-
cated by the galvanometers, then close §t 8. shown between

ammeters and :F bus). This has simply the same effect as
closing the "l: switches, but being disconnected from thencutral

bus Close switch 4 + on No. t dynamo, and 34— on No. 3. The
special bus has now connected the four machires in scries,
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FiG. 1. =MILNE'S ARRANGEMENT FOR SUPMPLVING LIGHT AND POWER AT 125, 250, §00. 1,000 AND 1.500 VOLTS.

fraternity; but a short description of the switch-board as it is
arranged at pres. nt, together with the manipulation of same,
will not be out of place.

The switch-board is arranged for running on two pressures,
and by dividing the auxiliary bus three different pressures are
run—-this being found necessary owiny to the distributio nof the
load and the losses on certain feeders at certain times. In
re-arranging the switch-boaid for the supplying of the 500 volt
current, it had to be taken into consideration that this power
could not be supplied by any particular set of dynamos, for
various reasons, and also that the present three wire system had
not to be interfered with ; so that the yenerators could be
switched in on the three wire or on the stieet railway system
with the least possible delay. The accompanying sketches show
very clearly how this was done.

As seen on Fig. t, there are 4 switches on the + and - poles
of each puir of dynamos. These are marked 1, 2, 3and § +
and -, and are for main, auxiliary, sireet railway and special
bus bars respectively. The object of this special bus, as it has
bezn termed for convenience, will be seen later on.  The reader
will please bear in mind that the threc wire plant is in operation
24 hours per day, and it will casily be seen that should any error
be made in the manipulation of the switches, it simply means
disaster to some of the armatures. As no mistakes have
occurred so far, we may safely assume that same will not
happen.

We will now suppose that the dynamos marked s -~ 3on Fig. 1,

switch 3 - on No. 1 generator is now closed, 7. e. the - pole of
the senies 1s connected to ground, and all that now remauns ta
dois to close the final switch 3+ on the No. 3 machine. Be-
fore this is done, however, care 15 taken to have the piessure the
same as that of the bus bar. This is seen by galvanometer or
voluncter as in common practice. The arrangement 1s shown
very clearly in Fig. 2, omitung the lower pants of the dagram.
All switches are marked so «s to agree with Fig. 1.

When two pairs of machines are runmag and it 1s necessary
to cut in one and out another pa.r, Fig. 2 rllustrates the method
adopted. The diagram so clearly shows the arrangeinent that
1t is unnecessary to describe it.  Two 1oo K. W. gencerators can
guute easily be switched i and the load transferred from two Go
K. W. with no trouble whatever ; the only precaution to be
taken is to have all machines doing precisely the same amount
of work.

In figure 3 there are shown four paits of jenerators in series
multiple, supplying ~rerent at 500 voits, and also part of the
current generated by one pair being supplied to the three wire
system. One pair of the 100 K. W. is running at 400 amperes
at 250 volts, while the other pair is generating 700 amperes at
230 volts. Therefore it will be seen that 300 amperes at 125
volts are being supplied by each of these 100 K. \WV. generators
to the thres wire system, and still in connection with the 500
volt system. This, of course is simply a modification of a § wire
system, anu has given excellent results.

The wrniter was a little dubious as to the successful operation
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of this latter methad, but as the load at 500 volts is remarkably
steady, the vanmaton in pressare s unobserved in the lights.
The only senous objection to the runnmg of the machine as in
Fie. 3 s, that one of the pules on the hght system s grounded.
This 1o itself s hartnless, provided all the rest of the system is
free of grounds.

By agam sefernng to the speaial bus of Fug 1,1t will be ob-
setved that any pressure ftom 123 to 1600 volts can be obtained.

By sunply opening the switches marked 56, S5, 58, S9, and
closing 4 - and 4 + on all machines, the lautter pressure can
be obtamed.  As we have had no oceasion so far to run at this
pressure, 1 cannot say how sime would operate, but judging
from the excellent results obtained by the method described
already, | dont think that any diﬁicull{ would be experiencerd
whatever, 1t muty appear to the reader that the method in
operating the 500 volt arcmt 15 rather complicated, but when
rou take nto consideration  that any two pairs of machwmes can
?)c stirted up and cut 10 on the 500 volt circuit in three minutes,
without any undue hurry, it shows very clearly that any compli-
cations that might appear on paper do not atfect the practical

To Ground %
GO K. W, each
14

3+

working whatever. The machmes runnming on the 300 volt
circeit can be cut in on the three wire mnless than ¥ of a
nunute.

The wnter has no knowledge of any other plant except the
above beng operated as per the sketch outlined, and 1 suppose
there are very few even n the world where the same would be
requered.

LECTURES ON ELECTRICITY AT McGILL UNIVERSITY.

Following is an outhne of 4 course of twelve evening lectures
on Electnay to be delivered by Prof. Cox, at MrGill Umiversity
Montreal, for the benefit of persons whos  ~ircumstances are
such as to prevent them from taking a regular course of studv
in the clectrical department of the University : ~

t. Introductory.  Elementary Propenties of Magnets.  lden-
tity of Frictnonal and Current Electnenty.  Production of Cur-
rents by Battenies and Thermopiles.  Effects of the Current.
Storige Battenies.

2. Measurement of laws of Flow Current.  Potential und
Electromotive Force. Resistance.  Practical Units and Instru-
ments.  Law of the Development of Heat by flow of Currents
through Resistance.

3. Induction of Currents 1in Neighboring Circuits.  Self-induc.
tion. Farady's Conception of Lines of Force.

4. Apphcanons to the Electric Velegraph and Telephone.

5. The Dynamo Converston of Mechanical into Electric
Encrpy.  Reconversation of Electric into Mechameal Eneiy
by the Mator. The Transformer.

6. The Flectneal Transmission of Power.

= Theones and Modem Views of Magnetism.

8 The Elect' magnet and sts Apphcations. Designs of Elec-
tromaxtiels for Specal Puiposes.

4 Thunderstorms and the vrotection of buldings from Light.
mng.  Change of views i 1ecent vear,

to. The relaton between Electneity and Light. Radient
Electncty Maxwell's Theory and Hertr's Experimental Proof,
that both ate conveyed by the medium—the Ether.

11. Electricity as a Revealer. Crook’s and the “Fourth
State” of Matter,

12. Mwdern Views of the Structure and Functions of the Ether
in relation to Light, Electricity, and the constitution ot Matter.

Through the kindness of the Governars these lectures will be
beld in the Physics' Building, at McGill, and will be continued
every Friday cvening, beginning January 26th.

Tickets for the course. To members, $1.00: Non.members,
$2.00.

The issue of tickets is liunted to 200, or, account of the size of
lecture room.

CONSTITUTION OF THE MONTREAL ELEC'. RIC CLUB.

1. This society shall be called the * Montrea! Electric Club.”

2. The abject of the club shall be, primarily, the advancement
of members' knowledge in electrical science.

3. The officers to be president, vice-president, secretary and
treasurer, also a committee of management composed of officers
of the club and three members to be clected yearly  This com-
mittee shall not be considered a quorun of the club; the assent
of the majority of the committee to be necessary to transact its
business,

3. Members to be notified of all club mectings one week in
advance.

5. The annual fees of both members and associates, to be
three dollars, payable in advance, in instalments of one dollar
cach, on the tollowing dates; 1st January, 1st April, tst Sep-
tembegy; and must be paid within the month. Members two
maonths in arrears to forfeit their membership, hut may be rein-
stated by application to the committee and by payment of all
arrears.,

6. Names and addresses of candidates for membership are to
be handed to the secretary in writing, showing the proposer,
seconder, and qualifications of said candidates, they to be bal-
loted for at next regular mecting of the club.  Three black balls
shall disqualify a candidate.

7. The club to meet once cvery fortnight at 8 o’clock.

9. The order of the proceedings at meetings to consist of
« a. Minutes of last meeting read by sccietary.

Report of committees.

Balloting for members,

Questions and suggestions by members.
Exhibition of apparatus, etc.

Reading of papers.

Discussion of papers.

9. Members of the press may be admitted to meetings, whose
notes of proceedings are subject * 1 revision by the chairman at his
discretion.

1o. Seven members shall form a quorum ic ransact business
of the club.

t1. Any member shall have the privilege ofi ntroducing a
guest to the club meetings, who shall have the privilege of hear-
ing and discussing papers.

12. Election of officers shall be by ballot, to take place at the
annual meeting, of which notice shall be given.

13. Qualifications necessary for membership.

Members.—Those actively engaged in any {)’ranch of the elec-
trical profession, and students in electricity equal to third and
fourth years at McGill University.

Associates. —Business managers of clectrical firms, and mem-
bers of other branches of the engincering profession.  Associates
to have full club privileges, with the exception of holding office.

14. A candidate elected during any quarter shall pay the full
dues for that quarter.

NN AN >

At the forty-seventh annual meeting of the Montreal Telegraph Com-
pany, held in Montreal during the past month, the annual statement showed
the following satisfactory condition of the company’s financial affairs ;

ASSKTS.
Telegraph hnes. ...ttty o $1.625.890 00
Telegraphcables. ... ooiiiiiiiiiiene civnnens 33.487 39
Offices and equipment ... . .................. 212,500 00
Real estate in Montreal, Quebec, Ottawa and
Toronto. ....vviis tiiiiiiiiii e 2379.946 46
Cash, accounts, receivable stock, etc............. 97.376 96
3 $2,249.300 81
LIARILITIES.
Shaseholders’ captal ... ...... ... o, $2,000,000 0O
Dividend No, 118, payable 15th January.. e 40,000 0O
Unclaimed dividends, etc................. eaans 3,288 40
Total. .ot it iie cee el $2,041.388 40
Surplus of property o\ * sharcholders’ capital..... 151.823 85
Contingent fund . .. . ....ciiiiiieiiiianiaan, 56 088 56
Total, v, v it eiiiiiiiire e eee e $2.249.200 81

The company’s only kability is to the sharcholders (z) for their capital stock,
(2) for dividend No. 318, payable on the 15th instant, and (3) for unclaimed
dividends, as showa in the foregoing stat The extensive property of
the company remains free from debt of encumbrance of any kind, and its
continied maintenance and repair by the Great North Western Telegraph
Company 1s provided for under clause 2. and guaranteed by the Western
Union Telegraph Company in the last two paragraphs of the agreement
between the companies.  The old boatd of directors was elected as follows *
Messts. Andrew Allan preadent , Hector Mackenzie, Jesse Joseph, William
Wainwright, Henry Archibald, William Rae, Henry Yates, whilst Mr. D,

Ross Ross was re-elected secretary-treasurer,

[
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WESTNINSTER AND VANCOUVER TRAMWAY.
By F. . Haxoy,

This road (until recently 16 miles long) extends t2 nules Le.
tween the cities of Vancouver and  Westminster, exclusive of 6
switches or sidings,  ‘The gauge 1s four feet eight and a half in;
itis laid with 4o b, T rauls, on o voadbed which alinost follows
the natural grades of the land, through several nules of virgin
forests, lined on either side with tall Douglas fir trees.  “The line
crosses four trestie bridues, the highest of which is §6 feet and
120 feet long. The prades on this rowd are 5.6, 7, 9 and 11, ,
30 that the machinery at power house has occanionally to stand
very severe changes of load,

The right of wiy has been slashed and burned the entire
length and width, and all 1all trees hable to fall on wires or
track have been cut down.  Cedar poles 25 feet above ground,
with stretching wires in both cities’ limits, and brackets in
the urban sections suppart the trolley wires, carry feeders and

D. OPPENHEIMER,
President Vancouver and New Westminster Electne Tramway Co.

telephone wires along the entire system. A copper return wire
is laid between the” rails and cross bonded every alternate pair
of rails.

WIRES.

Owing to the position of power house (3 miles trom West-
minster and 9 miles from Vancouver), a large amount of copper
for feeders is necessiary on the Vancouver end to obviate the
loss on line. No. 4 B. & S. trolley wire is used, with the
exception of the short line, which is No. 2 B. & S, feed
wires No. 0000, 000, 00, 2 and 4, of which there is on poles
138,300 1bs. By means of a metallic return telephone system
with instruments on all cars it is possible to call up the power
t.ouse or the terminus offices from any pait of the road.

CARS.

The car egquipment consists of two Brill passenger cars, 26
feet bodies, 35 feet over al}, with smoking compartment, full
vestibuled, on Brill steel double tracks, fitted with two 30 h. p.
No. 16 Edison single teduction motors, electric heaters and
brakes; one Brill combination baggage and passenger car,
dimensions and equipment same as above ;_four Brill passenger
cars, 3§ feet bodies, 35 feet over all, vestibuled, on Brill steel
double trucks fitted with 2, 12a, 25 h. p. S. R. Edison motors,
heaters and electric brakes. The above cars are wide and
roomy and mcely upholstered, and have carried at Fair time 110
passengerseach. Three Patterson & Corbin, St. Catherines pas-
senger cars, 16 fi. bodies, on Brill trucks, fiitted with two 15 h. p.
1). R. Edison No. 6 motors. One freight car, 23 feet long, fitted
with two 20 h. p., No. 14 S. R. Edison motors, used for carrving
rails, ballast and heavy treight business. The usual tower cars,
handcars, railway velocipedes and a tank car are in the barn.

BUILDINGS.

The power house contains boiler room, engine room, car barn,
machine shop, store room and superintendent's office.

A boarding house for employees is erected near the power
house, and close oy are brick oil house, blacksmith shop, etc.

The boiler room contains two batteries of boilers, comprising
four 123 h. p. Doty tubular boilers and three 100 h. p. tubular
boilers (Ball Engine Co.), to which are connected two stecl
smoke stacks, go and 60 feet high respectivelv. A track is run
into this room with truck carrying four cords of wood, from
which the fires are fed.

Two 10 h. p. pumps supply the boilers with surface water
from large tanks sunk in the ground, the water has to pass

through a 500 h. p. feed water heater for the large hoilers and
through two 150 b, p. heaters for the smaller ones.

I'he engine room contains two 250 h. p. * 1deal” high speed
engines, belted to two 200 killowatt 500 volt Edison ratlway
generators; two 150 b, p. high speed Leonard Ball enganes, behted
to two too killowitt 500 volt Edison generators ; large buds-cye
maple switch-board fitted with the usual ammeters, voltmeters,
four Westinghouse automatic switches on marble bases, also
main line and equalizing switches.

During six days water famine in Vancouver current was sup-
plied to the Vancouver street rulway system, 9 nnles away,
Rving slow but sure trnst.

Ius line cmries all the Northern Pacific passetgers and
baggase from southern ponts to \anconver, and does i very
creditable business,

The city service of Westnmnster is very small and unprofitable
largely on account of the severe grades and numerous curves
rc(llln(c(l to travel from south to north,

1t 35 the intention of this company to extend therr line to
Sapperton, one mile up the Fraser, and to Lulu Island, some
five miles down the Friser, where it will do an wnnense husi-
ness with the farmers. [ have taken ampere veadings both n
power house and on cars which will appear later m this paper,
showing the great difference in load on account f the severe
srades on this road.

The officers of the company are: D). Oppenheimer, President;
B. Douglas, Vice-President ; P. N. Smah, Seo-Treas. ;s §.
Henlow, acent.

Mr. . Oppenheimer, the president, whose portrait, together
with that of Mr. F. E. Handy, the vencral Supenntendent, we
preseat to our readers herewith, 1s one of the maost public-spirited,
large hearted men of the city and province.  In conjunction with
his prnllxcr he has built up one of the largest wholesale grocery
h’usmcssc.s on the coast.  He was tor several years the mayor of
Viancouver, in which capacity he performed valuable setvice on
behaif of the city.  His purse is ever at 1he disposal of philan-
thiopic objects. As President of the Westminster and Van:

. E. HANDY.
Manager Vancouver and New Westnunster Electnic ‘I'ramway Co.

couver Tramway Co., he has manitested his ability, and 15 held
in much esteem by the officials and employees as well as by the
travelling public.

PUBLICATIONS. .

The publishers of the Electrical World have reduced the size of the pages
n that journal, and by so doing have greatly improved its appearance and
cnhanced its convenient handling,

Money and Risks 1 the name of a new Canadian monthly journal which
has been established 1 succeed The Burdget, It s designed to be an
authorntative review of insurance. financial and commercial opiraon.  The
first nu.nber is crediable In appearance and ably wtitten. J he price of
subscniption is $2.00 F« year. The Parr Press Co., pubbshers, 78 Wel.
hington Street West, ‘Toronto.

The Brush Electric Co., of Cleveland, who are the owners of most of the
stock of the Trenton Electric Company, Trenton, Ont., have appointed Mr,
S. M Wheeler to succeed Mr. W. J. Clarke, as manager of the company,
1t is sa:d 10 be the ‘ntention of the Brush Company to put the plant in a
state of firstclass efficiency, and if sufficient encouragement tx obtained, to
add 1o the plant michinery to supply incandescent highting.

An enterpnising Montreal electncal supply firm are advettising electnc
fans for a new purpose, viz., that when placed 1n store windbws-and con-
nected from an incandescent hight so that a current of air 1s directed against
the glass, they dispel moisture and thus prevent the window from being
covered with frost.  Hitherto the business season for clectric fgus has been
a comparatively short one, and it will be a satis’action to supply firms to
know that use has been found for them in winter.
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‘THE annual convention of the National Electric Light Associ-
ation of the United States will be held in the citv of Washington
on Febarary 22th and 28th, and March 1st.

THE secretary of the Montreal Electric Club reports requests
from New Otleans, St. Louis and Toronto for copies of by-laws.
The first named place has started an clectric club on somewhat
similar lines. We tiust Toronto will now have a try at it.

A RECENT number of the Electro Technicker describes an im-
provement in arc light carbons, aa used by the firm of Krupp, in
Essen, whict onsists in satuating the carbon, o1 mixinyg the
carbon paste from which they are made with hongstic acid or
tungstates.

AN ENGLISH contemporary draws attention to the fact that
many stations could well afford to change their transformers.
This is no doubt the case i» Canada, too, where the old type of
transformer is used, which is on practically no load during the
day and probibly wasting quite a ot of current by its inefficiency.

There are some cities in Canada in which electric companies
furnishing pouwer supply also lamp renewals free of cost.  These
companies could easily settle the momentous question of the
“smashing poimt" of lamps by reducing their price for current
and allowing the consumer to buy his lamps when and where
he had a mind 10.

AT McGill College, Montreal, a unisersity extension course
of twelve lectures on electricity will be delivered by Professor
Cox. This is a step in the right ditection. Many an electrical
student, who unfortunatelv has not the means of going throuph
colleye, but who would be willing to study hard, has no chance
of s0 doing, his ime beinyg occupied during the day by his wotk,
and n the evenings all such sourses of education being closed up.

IN the case of the Montreal Street Railway Co. versus Le-
boeuf, wherein the latter sued the former for a car not stopping,
hailed at i street corner, the Raitway Co. were fined nonunal
damayes of $5.00. The plaintifs other contention that the cars
were not run {requently enocugh as per their contract with the
city, was dismissed. The case, however, will no doubt form a
precedent for others. It is the first of its kind which has come
up.

THE expiry of the main patent of the Bell Telephone Com-
pany in the United States, which has just taken place, has been
anxiously looked forward to for two or three years past by com-
panies and individuals eager to enter into competition with the
company in the manufacture and sale of telephone instruments.
In futue this competition will be likely to affect the prices of
telephones for use in private systems, but otherwise the sitvation
will probably remain almost unchanged, as it has done in Canada,
where the Bell patent expired several yeais ago.

—~—
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‘THE General Electric Co., of London, Eng., speak of a style
of lichting by inverted arcs which they have introduced nto
some factories. This system, we belicve, has never been tned
in this country. The ceiling and walls of the machine shop for
instance must of course be whitewashed. The li%lc\_( is_thrown
on the ceiling by a strong enamel reflector, thus being it 1s said
petfectly diffused throughout the whole shop, the light beng
good enough for even working at a lathe.

1T may be intcresting to some to know that incandescent
lamps may be artificially colored by painting them with col-
todion in which has been dissolved analine dye of any color re-
quired, using a camel’s hiur brush. It is better 10 have the cur-
rent on the lamps when they are being gmnlcd as the slight
heat helps to dry the amish quickly. These would be useful
for decorative purposes duriny the holiday season but the color-
ing is not very lasting. Frosting ts a moie difficult matter, but
a fair imitation may be made by dipping the lamp scveral times
into a strony solutian of Epsom salts.

——

I7 is said to be the intention of the Dominion Government at
the approaching session of Parliament to intraduce a measure
providing for the inspection of clectric meters in the same man-
ner as gas meters. A delegation comprising Mr. C. Berkeley
Powell, Standard Electric Co., Geo. T. McDonald, Superinten-
dent of Fire Alann, J. W. McRae and A. A. Dixon, Chaudicre
Electric Light Co., Ottawa; Frederic Nicholls, Generul Electric
Co., Toronto; D. A. Starmr, R. A. Ross, Royal Electric Co,,
Montreal; waited upon the Centroller of Customs a few days ago
to urge the passing of a measure for this purpose.

THE position of an expert in the eyes of the law appears to be
an enviable one. The Niagara Cataract Construction Company
refuse to pay the account of $10,000 rendered by Prof. Rowland
of Johns Hopkins University, for services in considering and
devising plans for the construction of 1 dynamo of 5,000 h. p. to
transmit electric power from Niagara Fails to Buflalo. The
company offered to pay $3,500 as the outside value for the
services rendered. Thereupon Prof. Rowland amended his
account, charging $150 per day for the entire period of service,
viz,, six months, and secured a verdict for $9,000. Who woukt
not wish to be considered an expert?

OuR contemporary the Electrical Engineer describes at some
length a plant installed by Donaldson & McRae, a Baltimore
firm, in the Baltimore affices of the Postat Telegraph Cable Co,,
consisting of storage batteries to take the piace of the usual
pravity cells. Motor gencrators, it is true, also dynainos, have
done this work perfectly, but we doubt whether the storage
battery even for such work is reliable enough. The cells are
new ones also, and it would be well to wait the results of several
months' tests before taking this as a criterion in other cases.
Messre. Donaldson & McRae claim great things for thetr new
storage battery, and while it may be quite true, yet theve have
been so many storage batteries rise with the sun oniy to go down

_again when it sets, that people may be pardoned for being
somewhat skeptical.

—

A MONTREAL dispatch published in the daily papers
last week stated that the Canadian Pucific Railway Company
had decided to substitute the electric trolley for locomotives on
some divisions of their 10ad through the Rocky Mountains, and
that the contract for mwtors, etc., for this purpose had already
been let. As the result of personal enquries made by our
agents in Montreal, the ELECTRICAL NEWS is able to state

the facts of the case, which are, that the C. P. R. managers/

recently serit one of their engineers to the Rocky Mountains to
investigate and report on the feasibility of using electricity for
this purpose, and he has reported favarably. Should the experi-
ment be tried, it will be watched with world-wide interest by
those interested in the possibility of electricity superseding
steam for railroad locomotion,

IN a recent issue we referred to the fact that the appeal of the
Consumers’ Gas Company, the Toronto Electric Light Company
and the Incandescent Light Company, of Toronto, against the as-
sessment levied for the first tme on their mains, wires, poles,
etc., in the streets of Toronto, was being argued before the
County Judge, whose decision, being final, would form a pre-
cedent for the guidance of other municipalities. The argument
has resulted in the case of the Gas Company, in the confirma-
tion of the assessment of half a million dollars on mains and
plant. In the case of the Toronto Electnic Light Company and
the Incandescent Light Company, of Toronto, an agieement was
arrived at, under which these companies has consented to an as-
sessment of $50,000 each upon their property. Under a by-
law of the city, machinery and plant of manufacturing companies
is exempt from taxation except in the case of companies who
buld franchises from the city. 1t was claimed by the assess-
ment commissioner that the electric companies held city fran.
chises and were therefore subject assessment. The companies
disputed the correctriess of the commissioner’s interpretation

f the word “Franchise.” They contended the word to mean

permanent privilege conferred by the city, as distinct from a

contract terminable at a stated time. Inthe absence of any
authoritative definition of the word, the compronvse above men-
tioned was agreed upon.

MOONLIGHT SCHEDULE FOR FEBRUARY.

Day of . T Na, of
.\(uznh. Light, Eatinguish, Hours.
.M. H.M. H.OM.
teonnn, P\ 530 AM. (.00 12.30
oo, | w830 w 000 12.30
3. w 530 v  0.00 230
K PN w530 TR (X ) 12.30
[ TREEE v §.30 w  6.00 12.30
6...... w 5.3 w o 5.50 12.20
Teeinnn " 5.30 w 550 12.20
8 ..... nw  5.30 w 330 12.20
[+ FEN n 5§40 " 5.30 1210
10...... v 7.30 " §.50 1o 20
| J IS w930 n o 5.50 8.20
12...... w 10.40 " 3.30 7-10
13...... o 1100 " 3.59 ().50
L PR TSN IS 19 1 T N \
5] o w o 5.40 | 6.00
16. AM. 130 w o 35.40 J.10
17.0.... w320 " §5.40 2.30
18...... No bpht, No hight.
9. ... ! No light, No hght.
20 ..... No light, iNo hght -
2100, P M. 5.40 .M. 8.30 2.50
22...... " 5.40 " Q.30 3.50
230000 " 5.50 n 10.30 4.40
24 000 " .00 w1839 5.30
25 ... w  6.00 AM. 10O 7.00
26. w 000 w130 7.30
270 ... v 6.0 o 230 | 830
28...... w 6. w340 1 940
Total, 20620
SPARKS.

‘The Lethbridge & Cardstone Telephone Co,, Lethbnidge, N, W, T, are
seeking wncorpomtion,

The Carberry electric light ptant, owned by Thomas Oliver, 1s reported
to have been seized by the shenft.

‘The Bertram Engine Works Co., Toronto, has been granted provincial
incorporation, with a capital of $300,000.

Mr. F. W, Mount, secretary of the electrical department of the St, John,
N. B., Gas Company, has patented in the United States a device for sccur-
g periect regulation of automatic engines when run n pairs.

The contmct between the aty of Haniilton and the Hannlton Electnic
Light und Powrr Company will terminate on the first of Scptember next.
‘The city authorities are talking of prrchasing the necessary plant to do
their own highting.

The Board of Trade of London, Ont., appointed a comnuttee at a recent
meeting to wait on the Council and the Street Ralway Company with a
view to secunng the substitution of electricity for horse power on the street
ratllway of that city.

Mr. F. V. Hedenburg, superintendent of the Canadian Genernl Electric
Compan{s lamp works at Hanulton, was recently made the recipient of o
couple of handsonie presents from the eniployees of the factory, expressive
of their appreciation of his many adourable qualities.

A convention is said to have taken place at §t, Cathannes o few days ago
between some Buffalo genllemen and the promoters of the Hannlion,
Grimsby and Beamsville Railway, m relation to the scheme for utlizing for
electnical purposes the wasie power at the DeCew Falls, near St Cathannes.

The Royni Electric Co. 15 smd 10 be bringing st aganst the Montreal
Street Rmlway Company for $27,626.07, the amount of expense to which
the plamtiffs ailege they have been put by reason of nterference with
their underground return wires by the plaaing underground of the Street
Railway Company's return wires,

From some correspondence recently appeanng in a Halifax paper, there
seems to have sprung up « feud between the elecine bghung ccmpaeny and
the telephone company at Jruro, Nova Scota, asa result of which the
former have gone into the telephone business, and the latter are sud o Le
prepanng to furmish electric light,  Meanwhile the citizens, as usual, stre
trying to squeeze itll they can out of both companies.

Notice is given that application will be made to the Legislative Assem. ly
of British Columbia, atits next session, for an act to incorporate a company
for the purpose of acquiring all property, hoth real and personal, tclls,
rights, privileges and franchises of 1the Vancouver Electric Ranlway and
Light Company, with power to purchase or lease the property and (ran-
chuses of and amalgamate with any othe: ratlway or hghting companics.

Notice is given that application will be made at the next sesuion of the
Dominion Parliament for an Act to incorporate **‘The Nuagara Falls Elec-
inc Ralway Bndge Co.,” 1o uild a bndge across the Niagara River at
some point betweer: Niagara Falls and the whirlpool rapids, and to operate
thereon an electnic ralway system, with power 10 connect with the eleeine
rattways on both sides of the niver.

e

PERSONAL,

Mr. F. H, Badger. jr., who is well known in Can.~~ from his long con-
nection with the Royal Electric Co , of Montreal, has resigned tus position
of supeniniendent of the lighting department, und accepted that of gencral
manager of the Montmorency Electric Power Co.. 0f Quebee. ‘This com-
pany is Jargely increasing the capacity of us system by the erection of a
new station to be equipped with new mach.nery.
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NOTES ON THE THOMSON-HOUSTON ARC DYNANO.*
HyY JAMES BURNRTT.

The dynamo used in the “I'homson-Houston system of arc ighting 1s the
result of a Jong senies of experimenting, covering i runge of years, 1880 to
1885, principatly through the cfforts of Professor Llihu ‘Thomsou, of
Phitadelplia, Pa, und Lynn. Mass.

The machine as it stands to day «does not bear much resembiance to the
carlict types, as from time to tune a great amount of labor und pinstaking
rescitrch has been devoted to i, changes i design have been the conse-
quence. The result has been, however, 1o make it the foremost arc dynamo
tn the world ut the present tune,

‘The efhcieny of this mactune as about 8o at full load, which at fiest
sight may appear ather low, but an a hbigh tension, open ciraut cul
dynamo of this type, this apparently low tigute occurs from the space
tequitedd by ncieased isulanon and  darge amount of wire on the
aanature and ficlds.  The lage dianeter of the belds and the opemng
the center, necessary to get sufhuen penphery speed. partly explan: thas
result,  Other reasons are, that the field magnets ate of cast ron, of low
petmeatnlity, whete the bt of B 13 <0on reached, and as the ficlds
o] this Jynamo are supersaturated 1t full Inoaid, othes causes of inetficiency are
expluncd,  Heay leakage of lines of foree, and the fact that the anmature
13 short circuttend 106 briel peniod at esery fesolution, as expluned later,
all seduce the etficiency figuie.

Notwsthstanding these apparent discrcpancies, the machine 1s a great
success as provel by its cnormous Nale, competent authorties stating that
pnearly half the arc hghting 1 she world 1s done by this dynamo and the
same make of e lamps,  Thete can be no doubt that these things were
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amply considesed by the designers, and that the machine s the most
cconomical on the market 0n account of its prachibility of operation. and
comparative freedom  from troulile and repas. Though of 2 somewhar
complicated dign, 11 only requires a fair amount of attention on the part
of the attendant. which 1 might say ts not always accorded it.

We will nan pass on to the panapal features of the dynamo, which are .
the three part commutator, the thiee coil anmature, the automatic regulator
and the automatic Mower,

The commutator 1s of the “*.ur msulated” type, and consists mainly of
threc segments, with about ¥ gapbrtween cach.  These are made of extra
quality copper.  The cotincctions are seadily detached, and the segpmirnts
are numbezcd 10 prevent austakes i connecting up.

The armature s a ** sticker ™ for a novice, and in the older type. the
winding 15 most pecultar—-statting  from the pulley end from a common
junction as shomn o Fig. 1. and wound over the laminated 1ron core and
spader loogitudinally with the shaft in three main diasions.  Each davision
tcappro smately 120° apart.  The winding 1s done in such a manner as to
make cach coil electncally equidistant from the iron core,  Thisis neces-
a5y, as At cenlan positons of the armature, cuils are placed in parallel with
onc another, and tnjurious heaung s thus prevenied, which would otherwise
cnsue  In the latest type of armature manufactured by this company. the
winding takes the fotm of a Gramme ning. rounded on the outsude, so as to
closely adhere 10 the cup shaped felds, which are retained.  The opposite
coils arc coanected together, of course, and the coils are 1ectangulas in
cross-section, being in the M D type, 15 layers deep and 23 wires wide.
These are held o0 1n both old and new types, by very hevy and wide hind.
g wiret.  The ventilavion of this ring armature is excellent, and its con-
structhion facilitates the repunag of a damaged part,

The machine 13 series wound as shown 1n the dugram | a switch is pro-
vided (or shott curcuiting the armatute, when we want to shut down the
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dynamo.  This 13 2 better way than opening the arcust at the wall switch,
as by dong this, the sudden dicharge from the ficlds may perforate the
nsutatron aned spasl Ye mactine. The Royal Hleanc Company provide
annther cwmitch which 18 very seniceahle. 1t shont cirenits a catain number
of layers of the winding on one held, and thus increases the range of the
regulator. The functees of the blower ate needed when the slhnting
beashes, charactersiic of this dénamo, shott circat an active coil. When

® Pager read tefore the Montreal Electnce Clob.

this oocurs, o knife.ike blast of cold air 1s delivered at the gap where the
ure is established, the result being the rupture of the arc,

The automatic regulator 15 the very soul of this systems, and tot, to a
greut extent, the sucvess of the Thumson Houston system of arc brhung 1s
due. A relerence to the diagnum will show its operation  Its funcions
may be described ns rusing or Jowening the cleciro-mouve force, at the
terminals of the dynamo, 10 tesponse 10 increases or otherwise in the num-
ber of lamrs on the cucut, or of changes m the lengih, and consequent
Tesstance of the ares \Vien lunps are thiown off, by being short-circuited,
as s usually the case, the current (normally 6 6 nmperes for a 1200 candle
power kunup and g 3 ampetes for & 2000 catdle power lap) beeemes eas
cessne, and the solenoid B (see diagram,) nuses.  “This opens the silver-
mounted switch, and the bulk of the current passes through the powerful
controlling magnet Tl magnet with pataboluidally shaped end, attracts
i cast iron armatute below 3, and by means of an elaborate set of chiun
work, 1t moves the § brushies set tangentially to the face of the commutator.
The two ** leading ~ (1ep) brushes e moved about thne timies as fast as
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the two ** followang™ (side) brushes. The result of this is that the most
active coit on the armature 1 sooner cut out of action, and put in parallel
with a wenker one. To prevent flickering of the hghts, 2 dash-pot flled
with glycerine. 15 nsed to datmpen the regulator’s movements. A catbon
shunt E., of about the same resistance as the magnet referred to, 18 inserted
1n the switch to prevent injunious spxarking when the switch is opened.

Diagram §shows the behavior of the current during one revolution of the
armature. 1t will be noticed  1hiat the bines fall below ze1o six times during
cach revolution. (This 1s at full loud on a 10 hght 1200 candle power
dynamo). This **cip™> 1s the sesult of the <hort circust caused by the ate,
at the commutator, s before mentioned.  The polanty of the field magnsts
15 then reversed 10 & certain extent, for only a short pericd of tune, which
tine depends< a great deal. of course, on the conductivity of the arc and the
strength and eflectinencess of the arr blast.  This 1s ptobably the reason
this machine will not run separately cxaited. No njunious cffects occur
from tlns reversal, as by looking at the diagram No. 3 1t w 1l be seen that
the arca of the space enclosed by the dip is practically nil.  The stcadning
poner of the Lizgz masses of cast iron i the ficlds of a series dyramo, giv-
g intepnittent or tluctuating curients, 1s well Anown.  Curves have been
plotted, companng current with potential, showing a remarkable similanty,
which 13 atinbuted 10 these large ficlds

Diagram 2 sllustrates a section of thie field.

1 think that a few remarks as to the running of this plant may not be as.
tray. The construction and theoty of this dynamo should be well under.
stood by the person in charge.  Much trouble will be avoided by this, and
if tzouble should happen, 1t can be at once remedied.  On starting up, the
regulator lever should be fint raised.  Noi njunous eficcts can then ensue of
a short arctt happen to be upon the line, as the brushes are collecting
atu penod of minimum activity.  Grounds should be carcfully avoided and
frequentiv tested for. T he dashpot should not be aliowed to get 100 suff in
1ts action, as when lamps ate turned off ather at the switch-board or on the
lne, ancxcess of current will flow for a while tll the regulator reduces it.
On an ordinary arc circut no tad effect would result, buton alne with
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distributor boxes, and incandescent lamps in series.paraliel, the lamps are
liable 10 be destroyed. A little aleobol added to the glycenine useally has
the desired eftect.

Flashing a1 the commuiator is often a sourer of trouble, on 1his dynamo.
and may occur from A varicty of causes. such as a large and sudden varia.
tion of speed, the commutator not being sct aright at the start, or a blower
out of order.  These are the most frequent caues. A wing may not work
freely o1 s worn unv wnl)-. and possibiy the iz jet is not dirccted to the
nght point. A slighs  Wifting of the ¢ ator may remedy it, but this of
course 13 supposed 1o be set anight in the faciory before shippmg. and not to
be changed after then. 1t should be bomne in mind that shifting the com.
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mutator not has the same eflect as rusing the reguiator.  In the first case
the brushes have the same relation to each other, and 1n the latter they do
not.  \When brushes are put on the dynamo, they should be set exactly to
Ruage, vit., 4% inches from the holder. After using for some tune, the seg-
ments invanably have a hollow near the gap, wihich s often a sourve of
trouble, through the brushes being too springy : un easy and practical
remedy 15 10 nxert o piece of cotton waste undernicath the holder and over
the brush, wedged in tiglnly.

The thiee lead wires which come through the shaft from the armnture
have diflerent colored bratded covenngs, viz., red, white and blue, winch go
1o segmients marked 1,2, 3. respectively.  Care must be taken to 1cturn
them to their proper places, as results will be biad that wese not thought of
by the designers.  Loose contacts should be guarded aganst, and though
broadly +p -akimng, contacts on an arc circut do ot requise much cartying
capacity, there are one or two which should be guarded ugamnst.  One s the
triple binding post at the end of the field, marked P on the duagram.  Any
resistance interposed hete, has the result of cutting out the large magaet,
and the regulator may not work from this cause.  {he carbon shunts may
also be damaged.

Only the best mineral oil should be used, espemally in the blower, where
thin o1l must be used. The gauze wire i the inlet of the blower, should
be frequently cleaned from unpusities.

In conclusion—a careful stuly of this dymamo will repay itself.

QUESTIONS AND ANSWERS.
A correspondent asks:—

1. What proportion should the piston rod of an engine be to
the piston?

ANSWER.—The problem is one upan which there arc differ-
ences of opinion. A little consideration will show the difficulty.
The load is on the piston, and the res.stance is at the cross-head,
hence the /length should be taken into account.  Then it is not
enough that the rod will not breaé, but it must not bend at all,
for if it does it will spoil the packing at the cylinder gland, in-
crease friction, and do other mischicf. The matenal of which
the rod is made is subjected at one time to a pulling strain and
the next instant to a compressing one.  The {ollowiny, is how-
ever, a good safe rule for diameter of piston rod:—For a
wrought 1ron rod, mukiply the diameter of the cylinder in inches
by .018 and by the square root of the highest steam pressure,
Example —The cylinder is 30 inches in diameter, and the boiler
pressute 100 Ibs.—what should be the diameter of & wrought
iron piston rod and of a steel one? By the rule, multiply 50 by
018 and by the square root of 100.—30x.018 x 10=35.4 ins.
diameter. For steel, :nstead of .018, use the figures .012—30x%
.012% 10= 3.6 inches, for a steel rod.

2. What rule can 1 3o by to plan out the crank pin and cross-
head pin of an enyine?

ANSWER.—The crank pin in a single crank is like a beam fixed
in the one end and the load uniformly distributed, or it may all
come on outer end. It must, however, be sufficiently rigid not

-to bend in the slightest degice.  The following is a safe rule, and
will give rather larger sizes than ase usually found, but as steam
pressures and speed of engine are increasing, it will be found
neccessary toncrease size of crank pin:—For Jiameter of pin,
multiply diameter of cylinder by .02 and by square root of highest
steam pressure.  Example :—For jo-inch cylinder with steam at
100 pounds pressure, what diameter should the crank pin be?
30x.02x10=6 inches. The length nmay be vaned from about
same as dixmeter toonce and a half tnes diameter, but the diam-
cter and length should be checked by the following method:~—
The total pressure on the pin must not force out the vil, and to
ensure this, the pressure must not exceed 1200 lbs. per sq. inch
of surface. In the example, 2 30 inch cyhnaer with 100 lbs. per
sq. inch on piston will exert a pressure of 70,686 pounds on the
crank pin, and tha the pressure shall nn exceed 1200 pounds
per sq. inch, 70,686 divided by 1200, gives 67.—That is, the
diameter of crank pin multiplied by its length, should give 67.
If the crank pin be made 6-inch diameter, then its length should
be 103{ inches. It would bc better, however, to increase the
diameter to say 7% inches, and make the length g inches.  The
cross head pin may be smaller than the ceank pin, as it is usually
supported on both sides, and as the motion is so much less, the
oil is not so ready 1o be forced out.

3. What amount of surface of the cross head should be in con-
tact with the guides?

ANSWER.—The principle here is, that the pressure on the
guides should not force out the ail.  The pressure on the guides
varies with the proportionate length of connecting rod, to crank.
Short connecting rods throw & heavier pressure on the guides
than long ones. The pressure may be estunated 1o vary from
one fourth 1o onc eighth of the total pressure on the pistorn when
at the middle of its stroke. To find the area of sliding suiface,
multiply the area of ylinder by the average steam pressure, on
piston, and divide by four. That will give the total pressurc on
the sliding surface ; then by allowing about 100 lbs. per sq. inch
as a suitable pressure, the arca is just onc hundredth part of the
total pressure.  In some locommives the shdes are so large that
the pressure amounts to only 4o Ibs. per sq. inch. The larger
the susface, the less wear there will be.

In the December number of the ELECTRICAL NEWS, Mr.
Joseph Ogle, of Brantford, Ont., gave a description of the heat-
ing system in ute in the factory in which he is employed as en
Rineer, and asked for an cxgrcssion of our opinion as to certain
proposed improvements.  Our reply 10 Mr. Ople's inquiries was
also published in our December number. We have since re-

ceived the following letter from hun an the subject: En.
closed you *vill find a rough sketch of our heaung system.  Smce
I wrote you, you will notice we have changed the 4 . header to
a4 6:n.; we had also the header tapped on Loth sides wath the five
s 4 an. pipes, leading around the factory to the oppostte side,
these each having a separate 2 in. drip but only for a few feet
where they are connected and lead the remiunder of the way
through one 2 in. pipe. Wil you kindly eapress vour opinon
on the change.  If you would sugpest any further change, kind-
ly explun fully the reasons for the same, of any.

ANSWER.— Mr. Ogle has not yet carned out quite correctly
our former suggestions. 1. One 6 . header supplies the two
coils. A separate header (o cach would have brea better and
would have enabled him to control the amount of steam goiny to
each.

2. The returns should not be joined together, but should be
dropped down as vertically ts possible.

3. The returns should not dischaige into the heater, but may
be led into a Jotv tank from which the water may be hfted.

4. There should not be a risiny pipe from the retarn, open to
to the air.  In a well proportioned exhaust steam heauny coil,
there will be at times, a parrial vacuum, that is, the pressuic in-
side the cail will be below atmospheric pressure.  Hence to get
the water discharge from the coil, the return pripe must be led
down, so that the weight of water may overcome the resistance
offered to the discharge by the difference in pressure.  For the
same reason all connection between the atmosphere and the re-
turn pipe should be avoided, and the retum from cach coil
should discharge under water.  ‘There should be a valve at the’
steain header end of coil, so that when engine 1s stopped, by the
opening of this valve air may be admtted 10 the col, to make
sute that all the water will be disch irged before the temperature
falls low enough 10 freeze up the coil.  The pipes should have a
good fall from the steam end to the discharge end.

ELECTRIC WATER WHEEL REGULATOR.

The accompanying illustration represents an clectnic device
for controlling the speed of water wheels.  The device consists
of a regulator, a igh-speed engine governor, and a gravity
battery with uts circnt.  ‘The regulator 1s strong enough to con-
tro} the yates of water-wheel, and receives its power directly
from the wheel. It is also so senstive that the battery current
will cause it to act upon the gates. The cngine governor is
simply used as an indicator, and as the pomnter nises or falls with
the slightest vanations of speed, it touches a contact point, ad

ELerRic WATER Wirkl Govekyox

this telegraphs the regulator which way to move the gates.  The
engine povernat is always belted to the shaft to be govermned, so
that vasiations duc to transmission do not affect the dnven ma-
chinery. Therce is no hmit to the distance that may be between
engine governor and the regulator  1t1s clumed that by means
of switches, perfect cantrol of wheel can be had from any point
in or out of plant or factory.

Messrs. Wm. Kennedy & Sons, ef Owen Sound, Ont,, who
arc the manufacturers and vendors of this device in Canada, in
answer to our enguirics concerning 1, wnte.  *\We have been
watching the record of these governors for the last iwo or thiee
years and feel sure that they have wo equal as a water-wheel
regulatos, hence the reason for our taking hold of them. Far
electric work, we feel sure that they will give satisfacuon and
greatly improve the service when the motive power 1s water.
We give thiny days trial of the machmes when they are
placed by us before they are taken off aur hands as a guarantec
that they willdo the work. We are fiting onc to the water-
wheel of the power house plant which we have almost campleted
at the Canadian Soo.”
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AMIKKST, N. N, January 26th, 1894.

Editor Caxavian Erzcraicat. Nawe,

DA Sie,—Mr. § H, Killey, 10 tus letter published tn your Januacy
number. thinks he iay be capected to give an unbiased opinion of what has
cotne und=r his observation 10 tegard to high speed vs. slow speed engines,
1 hope no one will doubt thie sincenity of the statements expressed by iny of
those who have ventured tu state their views through your valuible columns
on this important subject, but 1t is possible that any or all of us may not
have had 30 wide expenence with the vanous classes of engines as would
enable us 1o decide this quastion positively of our own knowledge.  For my
own part, although § have had asomewhat vaned expenience, aid could name
many instances of good and bad performances of both slow and high speed
eagincs, 1 would fee) unwitling to express an opinion biased entirely on thy
own experence . and although | have no doubt Mr Ralley's expenience as
he states, bas been unfavorable to the high speed engine, 1 feel sure he has
not had an opporiumity of observing or tesung the best engines of this type.
The statement he makes 1n regard to the high speed engine taking 4% 1o
of coal per ]t I per hour shows that he has not, because it ts a well
known fact that high specd engines ate tn use that develop aa L H. P wuh
15 lbs, of water per hour, which, with an evaporation of 10 lbs. of water per
pound of coal, would give 1 § It of coal per [. H. P, per hour, and it 1s a
cummon practice in the Umitrd States 10 guarantee 20 lbs of water per 1.
H. I’ pr hour for high speed compound engines. 1 have no doubt there
arc smple tigh spead cagines of small size using 4% Ihs. of conl per 1. H.,
1* pet hour, or even more, if they are overloaded or as badly constructed
as some ] have seen, and ) know of long stroke engines which are not doing
any better, but 3t 13 not fair to compare them with a compound condensing
eagine of about 200 H P such as Mr. Killey rcs)ons as having a con-
sumption of rather less than 1) 1bs. of caal per 1. H. P per hour. (By the
way, | make it 1 77 lta. which s rather mote than 1)), However, the result
ts remarkably good. and if the engine wilt do this duty under the usual con-
diions of strect raitway wotk the owners of the plant should be more than
satusfied. ‘Ihicre arciwo featuresof Mr. Killey's report, however, which stow

au crrur somewhere. Hesays thetest of the engine exteaded over ten hours,

88 diagram, kating been taken during 1ts continuance showing a large and
immediate change 1n the power as the work came on and off it. varying
from 80 tv 230 H. I’., yet not the shightest variation could de detected in tts
specd from a [riction load westh current swoitched of. or the whale lozd of say
250 2. £.7 (The stalics are minc).

151, 1138 a well known fact that the centnfugal governor, which 1s used 1n
vanous forms for all stcam engines, depends for 1ts regulation upon a vana.
uon of speed, and it 13 not posuble to have such a gouvernor operate with-
out some vanation of speed 1n proportion to  the amount of Jload on the en-
ginc. The best high speed engines regulate with 2 vanation ¢f 3 to 3 per
cent. from no load 10 full load, and supposing that a long stroke engine
may regulate with 1o more vananon than the amount stated from no load
to full loud, this only takes I1nto accou: t the average speed dunng one
minote as comparcd with the averape speed dunng annther minute, while
the vananons may be, and always are, very much greater dunng shorter
periods when the fiuctuations of load ate sudden, as they are in street rul-
way wotk, the load going off and on in an instant . 2 slow ¢peed Cosliss en-
gine makes only about onc revolunion 1n a second, and if the load comes on
aficr the cut-off has taken place there 1s no opportunity to regulate unuil the
begining of the next stroke.  Even alter a change of cut-off has taken place,
partictilarly 1f the engine is compound, 1t will take several strokes before
the necessary changen ure can reach the low pressure cylinder and
the engine be xought 15 1ty normal rate of revolution.

and. 88 diagrams were taken 1n 1en hoars. which, if they were single
diagrams, would be 22 sets from both cnds of high and low pressure
cylindes, or only one complete indication every 27 minutes ; or cven if 88sets
weie taken 1t would only be once set for cvery 7 minutes. In cither case,
with a load varying suddenly between wide extremes. there 1s room for a
considerahle crtor 1o horse power, which :n connection with the apparent
failure 10 note the vanations 1n specd, may have caused a still greater crror
11 the horse power upon which the econamy 13 based.

Engineers who hate attempted to make tests of engines doing street
railway work realize the difficulty of getting a true average of the work done
except by means of recunding watt meters, giving the tctal electrical horse
power. or almoswt coannuous indicrtions of the cogines, and with very
scasitive tackometers oF continuous tevolution counters woindicate the speed.

Mr. Killey states 1n closing that ** the whole tendency of clecincal en.
gincenng at the presrnt day ts towards larger machines and slower speeds.™
Charies £, Emory. 'L Do, tna recent asticle entitled Lessons of the
Columbun Year,” publshed 1n Cassier’s Magazine, says **1t is protable
that this type (referming to the Corliss engine) w ) be a permancnt one for
engnes of modcrate speed. say 100 revolutions or under, although the
speed of thrs type of engine ts being constantly 1nc =ased.™ He also refers
10 the picasing display of so many high speed engin ¢ at the World's Fair,
“*all apparently opcrating well without the difficul. s of heated beanngs
which used 1o tx incident 1o this class of engine, and & any of them regulat-
ing with an accuracy that 1 as surpasng asit s grat ‘ying.”  Dr. Emery
13, | believe, considered one of Amencas fotemost en: :acers. and has had
a wider cxpenence and more opporiunsties of observing the ormance of
cngines under all arcumstances than almast any mian »3 the enginecenng
peofession. 1 have, inmy previous letter, quoted from tis repost on the
cost of producing a horse power by various classes of cogines. showing
that the high speed engane will, usder cettain aircumstances, produce a
horse power cheaper. including cost of repairs and mantenance, thana
slow spead engine. 1 have also quoted from a repot By thiee of the leading
clecineal engineers of the United States, Messrs, Conaette, Mclntyze and
Pearson. positively teccommending tigh speed engrines for small plants.  In
addition | would refer you tathe repoct of a test of three large strect railway
plants a1 Minneapolis and K¢ Paul.  Two of these were driven by low speed
tnple cxpansion condensing engines of large size, the average boewe power
of cach engine beng from 418 10 705. the third plant was driven by high
speed conpound non-condenming; engines, the average horse power of ten
camnes bemg 322 The tests were made by Meassis. Willam A, Pihe and
T.W. Hcgo members of the Amenican Socxty of Mechanieal Engineers,
and Mz Awd Collins. Agent of the Hartford fiodler Insurance Co., at the
wmaance of the Twin Cuy Ra Tranut Co. for the informatien of the
company who owned them.  No jRuns of expense were spared to make the
teut complete and accurate i every particular.  The report i3 emdodied in 3
{\ipﬂ prascated to the Amencan Soacty 6f Mechanieal Enmincers. and may
e found inthar transactions. These tests show that the total cost of
Pomer et car mile by the slow spoed nple expanson condennng enLInes s
only about 3 per cent. better than the total cost of powes per car mile Uy
the high speed compound noa<condennng crgines, and the experts repost
that if the high speed engines had bern furmished with the proper peessare
of steam they nauld have done about 13§ per cent. better than the loag
stroke cugines.  The zame seport shows that, while the vanation in speed
of the high speed engines was never more than § pet cent., the long stroke
enpnes varcd at imes over 40 per cent.  In regard 1o speed, the repont
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reads ax follows- ** Another matter which cannot help affecting economy, is
the very sapid regulation of the smaller engines, thus adapting themselves
mote seaddy 10 1he vanations in load than is possible with engines of the
Corliss type.  In a segulanon test, October 26th, 1893, it was found that
the governors on the \Westinghouse engines were able to change from a very
heavy load to a mere friction load withnn four revolutions, or one second of
time,”  Wlule this test furmshes conclusive proof that high speed engines,
not of the highest type, are better adapted to the peculiar conditions of
street raulway work than the highest grade of long siruke engines, 1 do not
think it detracts, in the shightest degree, from the value of the long stroke
engines for certain other circtmistances to which they are adapted.

Now. Mr. Edutor, although you sectu (o think,us stated in yourlast issue,
that ** the preponderance of opinion so far was tn favor of low speed,” (1
suppose you seant as expressed through your colun.ns), 1 think you will
adnnt that there s qute weghty evidence that the high speed enpine s
better adapted 10 electne nulway work, especially for «inall plants. and !
think I may safely add ihat | believe every consulting engineer, either me-
chatucal o1 electrical, who has had extensive experience with sircet riway
plants in the United States will agree, in the man, with my statements ; and
in Canada | think there are a large number of pracucal engiueers who, hke
the Power House Engincer quoted in your last tssue, would stick up for
fugh speed for rastway work. In regand 10 the two correspondents who oppose
me, I cannot but think they tmsunderstood my intention and took my re-
marks as a reflection on the low speed eagine, or an attempt 1o claun supen-
oruy for (e high speed cengine, 1n a genral sense, but 1 hope 1 have made it
clear that such was not my aun, but rather to show bow and where cach
class has advantages.

Yours truly,
D. W. Roun,

ENGINES FOR ELECTRICAL WORK.

Editor ErzcTaicar News

PrTERBORD', ONT,, 3rd January, 1894.

DEAR Sir,— 1 have been much interested Iaicly in the corre-
spondence on the above subject, appeating in your paper fiom
ume to time, being at present deeply engaged in the study of
the various forms of slow and high speed engines now upon the
market. As a designer of steam plants, 1 feel that 1 should like
to tuke a part in the discussion upon the subject, as there are
many things pro and con that | must necessarily keep in mind.

Upon the above sub‘ect 1 reason with myself thus: that con-
ceatration of power in a small space is the feature much sought
after in the steam engine,—1n facy, it is its power to concentrate
the strength of thausands of horse power in the space of an or-
dinary room that renders the steam engine so usefu! and indis-
pensable to us. Because of this we cannot o on increasing the
volume of the engine without a proportionate increase in power,
and that cylinder whase strake equals its diameter contans the
maximum of volume, with the numimum of condensation.

The reduction of condensation sutface is being more and more
sought after by engineers, and is thoroughly appreciated by
then:, and just so soon as we become better acquainted with the
laws of nertia, the shortening of the steuke or constructing the
engine cyvlinders square or nearly so, that, together with the high
speed of the reciprocating parts of the engine, will prove a less
terrifying abject than hitherto to engineers.  And yet there is no
more unsafe proceeding in engincering science than to attempt to
predict the lunitations of the development of the steam engine.
1t is in the milization of the steam afier it reaches the engine that
we must hupe tor improvement—diminution of condensating sur-
face, shortening the duration of time for condensatian, which
means of course an increase in the number of sirokes. By a study
of the laws of condensation we are led to the conclusion that a
squared cylinder should be the contrelling consideration.  That
the fast speed  should have any effect upon the structuse of the
steam cngine cannot § think be fairly amued to-day, for where
there is a clear knowledge of the dynamics of the steam engine,
the defects of a faulty designed structure will not be present.
High speed necessitates increased length of crank pin and shaft
bearings ; the diameter of all bearings should be as smail as the
pressures allowable upon the contact surfaces will admit.  The
co-cfficient of friction 1s much affected and reduced by the state of
the rubbiny surfaces; the method of lubrication and the lubricant
used requires considleration. The design of the connecting rod
requires that it be larger in cross sectional atea atthe crank pin
end, than at the cross-head end.

The long stroke engine is not as desirable as the short stroke
for incandescent tighting, for by a careful observation of the
lamps yot -an count with great precision the revolutions made
by a long stroke engine, the effect of which upon the films of
the lamps is most injurious. For example, we have a slow
speed engine making sixty rcvolutions per minute ; the dynamo
runs 1,500 ; one revalution decrease in the speed of the engine
would mean 25o0n the dynamo. With a high speed engine
running 230 revolutions per minute, one revolution decrease
would only be 6 on the dynamo. The visible eficct then upon
a high speed engine if run at or nearly atits regular speed
would be very litle. By necessity the shart stroke requires that
a much ereater attention be paid to any increase of the revolu.
tions than in *i1. slow speed in proportion s the stroke is shorter.
The same factor of an increase of speed from the commence-
ment to the middle of the stioke and the decicase of the speed
from the middle 10 the end of the stroke, is present in the shont
stroke as ir the lang stroke engine, but it becomes less in per-
centage as the stroke is shortened and becomes more {frequent.
Rejrular speed does not mean & great variation, but a clase ap-
praximation to a certain line; any vadation from this 1s notice-
able. -

1 have said nothing regaiding clearance, port area, pipe area,
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&c., and methods of constructing the engine, but may do so with
yaur pertssion at a bater day.
I remain, yours truly,
Al C. McCannuem, M. L

ECONOMICAL FIRING.
PorT CrREDIT, ONT., Jan. 19, 1894.

Edn ¢ Evrcrxecar Naws,

Sik,—1 have noticed in enginecering papers the wnuings of
men who say thata good fireman can save money to his em-
ployer and it poor one can wiste it, but they stop nght there
without giving any airections or methuds by means of which we
firemen can improve ourselves. 1 would like to leam the
methods that other firemen adopt in order to keep up steam and
save coal. [ will give nune, and would hke more expenenced
men to tell me where 1 can improve.

1 am firing two horizontal tubulas boilers, tated about 75 horse
power each, and there is so much steam used that f 1 lose 5
lbs. pressure it takes 45 munutes to get it back agam, 1 use
screenings, and carey my fires about 7 inches thick all over the
arates, which are stationary ones.

I stit all my fires, then put coal on one side of each furnace ;
in four minutes 1 stir all my fires again and put coal on the
other side ; and >0 an every four minutes, gauging the amount
that I put in by the thickness of my fires. My reason for fislng
alternate sides 1s : when | have a white hot fire on once side and
fire new coal on the other side, the sinoke rolls aver and some
of it at least gets consumed. If 1 neglect doing the stirning, the
pressure goes down immediately. 1 have what expenenced
engineers consider to be good draught. R

. B.

[Our correspondents method of firing stack coxl is a good
one. The only point to which we would call attention is the
thickness of the fire. He says he keeps it sezen inches thick,
and if he neulects to stir it down goes the pressure.  This seems
to point to the fise beiny too thick for the streagth of draught,
and that sufficient air 1o maintain good combustion does not
get through the coal till he breaks it up. The fhinner the fire
can be kept, the more effective will the combustion be, and
the thickness which will give best results depends largely
upon the strength of draught. We would suguest totry 2
thickness not excading five inches, or cven less, and let our
readers know the result.  If he has 1o fire up at intervals of four
minutes, he may not bhave sufficient boiler capacity for the
steam required to use such a class of fuel. However, we would
Like him 1o cxperiment with 4in fires, and let us know the
result.— Editor ELECTRICAL NEWR)

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.~Secretarnzes of the various Assaciatirns are tequested 10 forward us matzer
for publuation in this Department not later than the 2oth of cach month.

OTTAWA ASSOCIATION NO. 7
Editor ErmcTricat Naw~,

Si1k,—The last regular meeting, in  December, of Outtawa No.
7 was held with Bro. j. H. Thompson in the chair.  On thit
evening enginecring questions id not reccive much attention,
as the most important business was the clection of officers for
1S94. Thase who have been chosen arc: President, Frank
Robert, (Russell Housc) ; Vice-President, Mr. H. Graham ;
Rec. Secretary, § A B. Latour, (31 Bolten St ) : Fin. Sccretary,
Albert Cane : Treasurer, Wm Hill ; Conductor, John Harns ;
Doorkeeper, Charles Schoficld : Trustees, J. . Thompson, M.
J. Campbell, Frank Mernil.

After some appropriate remarks framn the past Piesident and
e newly elected officers, Bro. Robeit presented the Association
with a modcl of a plain shide valve enyine, donated by the engi-
necting supply firm of McKinley & Nonthwood, which was
kighly appreaated, as it will be a valuable addition to our
cducational department.

At the first mecting in January, the ume of the mecting was
very much taken up with routine business, including the installa-
tion of officers, so as to leave very iittle time for discussion on
cngineening, but as the meeting was about to be closed, an
inquisitive member thought he zould not rest at ease if he went
home without knowing on what prancple the Osborae-Killey
engine governor worked, when soine one having had experience
with that ctass of engine eaplained the office of the weights and
springs attached to the fly-wheel, at the same tume making a
sketch 1o show that it consisted of a sleeve carmang an eccemine,
revalving on the engine shaft, dnving an aunhary valve over
the main vaivg, the latter being driven by a fixed cccentric.
When the weights fly out aginst the apposing force of the
springs, which takes place when the speed of the enginc increascs,
the auxiliary eccentnic s pulled ahead, and cuts the stcam off
at such a pamt as is required 1o regulate the enginc’s speed
according to the variation of laad.

After the details of the governor were explaned Bro. latour
at the reque<t of the President saud that the subject of Ins paper
10 be read at next regular meeting would be ** The Practical
Applications of the Steam Indicator.™  And as the apphication
of an indicator to an cnginc is a scientific experiment it will be
undertaken with a cestain degree of precaution, for the value of
a diagram depends on its correctacss, and the vatue of the indi,

cator is 50 generally tecogmuzed by engineers that we evpect a
full atendance at the nest meeting.

Our educational wark has been carried on sanstactorily so
far, judging by the remarks of the mority of members, It s
very encourging to hear one saying that since he jomed the
Association he gamed information that 1s worth more than all
the contributions payable i twenty years § it shows that enp-
neers are realizing that to attam a high position n their profes.
ston, and command the highest standard of wages and also 1o
be a goaod, reliable, and economucal engineer, 1t s absolutely
necessary to be famibar with at least the ondmary rules of
atithmetic, Sometimes engimeers are sery much embarrassed
when confronted with the mathematios of steun engineering,
but 10 obviate that difliculty we have adopted a course of in-
steaction so simpltied as to be watlun the comprehension of
every one with ordiary education ; and no matter how simple
it may appear to those who are fortunate enough to be fanuhar
with the lhagher branches of mathematics, there 1s always a
marked mterest taken, and the educational matter recewves their
carnest attention. It s by such good work that we will stnke
the pomt we are aiming at, and every engineer should be en-
couraged by thinking of the advantages at Ins disposa), for it is
well known that any one who belongs to an associatton has at
his back the combined ability of all the members of that particu-
lar associanon, and he should depend upon it at all tunes, for
the reason that a true and broad minded engincer will never
refuse to impart the benefits of his past expenience to bis fellow
engincer. By keeping this m view we cannot fail to ke the
C. AL S, K. the grandest organization of Canada.

As we are entening a new year with encouraging prospects, it
affords mc great pleasure to extend to all the branches of the
C. A. S. E., the best wishes of Ottawa No. 7.

“ PROGRESS.”

HAMILTON ASSOCIATION NO. 2.

At the instruction meeting held on the evening of January
19th, Biro. Joseph Langdon pave a very practical and interesting
address on tne subject of * Boder Setune.” He pawted out the
advantages whech the new t1ype of boilets possess over the old,
and opencd the way for a full discussion of the subject by the
brethren.  The majority of opinions eapressed were favorable to
an open spice bemy allowed back of badge wall, a full 20 per
cent. more atea between bridge wall and bottom of boiler and
following the circle of the boiler shell, and that the best results
ate obtanable when the grate bars are from 24 inches to 30
mches from shell of hoiler.

Bro. Stott made the followiny sketch of the boilers of which
he has charge:

. 1

‘The members of 1this Association would be pleased 1f other
Associations would take up the discussion on this subject, and
give the result of their deliberations through the ErecTricas
NEWS

Wi, NORRIS,
Rec. Secly.

The following descniption s given ol A loud speaking telephone recently
devised by Mr, Graham, of the Electric Wire and Fitungs Co., Weaimin.
ster, B C.  He has succeeded not so niuch by an improvement on the
exisung telephe =, alihough some modification of the apparatus has bern
affected. as by tus method of armanming the circunt and inngiag 1ts resss-
tance as low as pasaihle.  To thic end the usual induction ¢o:l 1s discarded,
and the two instruments. transmiticr and receiver, are d-rectly connecied in
arcuit with the line and the battery. The trunsmittes of A 1 one end of
the line 1s connected to the recever of 8 at the other end. Asthis arrange-
ment only permits of A speaking to 1. and not of B replying to A without
a change of the connecuions and a sulntitution of apMaratus, Iwo separate
lines are employedd. having a common retiirn wire. On the second line the
transmitter of I3 1s directly connected 10 the recaiverof A, The wwo cotres-
pondents ¢an thus talk quite freely with each other, and as the recavers
speak out %o as 1o be heard in any past of & soom, coaversaton can bic
carried on by each persan sumply speaking 1o bis transmstter  This appar-
atus 18 atached to flexible conductors and 13 held in the hand. To open a
consersation it is sufficient to pick up the portabic transnutter and press a
button in its casing so as to establish the cirawt, then speak mntoit. The
teeciver at the other end acte as s cwn call-tell by the loudoess of its
vaice, aml the response comes equally prompt and loud. The user has,
therclore, no need to listen carefally with one or two receivers held up to his
head. All he has to do it 1o speak into his transmitter and keep his ears
open.
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THE PHILOSOPHY, APPLICATION, CONSTRUCTION AND
INPROVEMENT OF THE STEAN ENGINB.®

Kecont Parek W Jous C Govan,

1 have much pleasure 1n reading before your rlub, to-night,
the continuation of our paper on the above subject.  We have
already endeavored to paitly trace that incalculable store of

tential encrgy (the heat and light of the sun), upon which the
mm.m race 18 so dependent, unttl «t is pastly expended i doing
work through its medium the steam eogine, and it inay be well
that we dwell upon tlus subject until we are quite famtliar with
it, as it will be of the greatest assistance to us in laying claim
to discuss und explain the construction and improvement of that

reat prune-mov n which we are so much mterested to-day.
t will, no doubt, make 1t much easier for us to discover what
innciples are comprehended 1n sts philosophy, to learn what are
{mown facts beaning upon its operation, and to dete:mine what
are the direcuons 1n which improvement must take place, what
are the lunits beyond which improvement cannot possibly be
carnied, and in some directions, to determine what s the proper
course to pursue 1n effccting improvements.  The general direc-
tion of change i the past, as well us at present, 15 easily seen.
We may therefore form an wdea, based upon experience of the
prabable directzon tn which to look for impravement in the neat
future,

Reviewing the operations which go on in this prime mover,
the steam engine, during the process of transformation of energy
which has been outhned, and studying it more in detail, we
may deduce the principles which govern its design and con-
struction, puide us 1n its manig’ ment and determine its effi-
cizncy. I will, however, finish the heat question 1n boiles and
furnace pit.  In the furnice of the boiler, the quantity of the heat
developed 1n av.alable form s proportional to the amount of
fuel burned. It s avalable in proportion to the temperature
attamed by the products of combustion ; were this temperature
no higher than the temperature of the basler, the heat would all
pass off unutlized.  But the temperature produced by a given
guantity of heat, measured in heat units, is greater as the volume
of pas beated 1s less. 1t follows therefore, that at this point, the
fucl should be consumed with the least possible air supply, and
the least possible abstraction of heat before combustion 1s com-
plete.  High temperature of furnace is also favorable to cam-
plete combustion, (hence the great saving in fuel where mechani-
cal stokers are n use.)

We might therefore conclude that, in the steam bailer furmace
fucl should be burned 10 2 chamber having non-conducting walls,
and with the smallest air supply compatible with thorough' com-
bustion, and further, that the air should be free from moisture,
that greatest of all absorbents of heat, and that the products
of combustion shauld be removed from the furnace belore be-
ginning to draun their heat into the bailer. A fire-brick furnace,
a lanie combustion chimber with thorouph intermixture of gases
within 11, and a restricted and carefully distributed supply of
»7, ate the contitions which meet these requisites best. The
heat generated by combustion travesses the plates wliuch
separate the gases of the furnace trom the steam and water con-
fined witlin the baler, and is then taken up by those fluuds,
raismg therr temperature fram that of the entenng feed water
to that duc the steam pressure, and expanding the liquid into
steam occupymy a greatly increased volume, thus doing a cer-
taun amount of work, besides increasing 1emperatare.  The ex-
tent to which heatmay be thususefully withdrawnfrom the furnace
gases depends upon the conduct vity of the boiler plates, the
rate at which the water will take the heat from the metal, and
the difierence of tempeiature on the two sides of the metal
Extended heating surface, a metal of high conducting power,
and a maximum difference of temperature on the two sides ot
the separiung plate, are the essential condiions of economy.

The heating surfiuce 1s sometimes made of so gieat an aren
that the temperature of the escaping gases s too low 1o give
xood chunney diaught, and a mech.anical draught 1s resorted to
such as fan blowers and steam-blowers (the latter, however, 1
cannnt say that 1 would recommend), being ordinaily used for
s production.  ln ty expenence, | must say | have found 1t
an economwal methed to adopt.  The stcam boider, nowadays,
15 prencrally constructed of stecl, sometimes, but rarely, of non ;
the steel, however, 15 found to be the better m consequence of
s greater sirengih, its homegencousness of structure, and its
better condetivity.,

The manmum conductivity of flow of heat for any given ma-
tenal 1s secured by so dessgrang the boiler as to secure mapid,
steady and complete cuculation of the water witinn it. The
maxsmum eapidiny of transfer throughout the whole area of
heating susface 1s secured, usually, by taking the feed-water into
the boiler as nearly as possible at the pownt where the gases are
discharged into the chunney flue, withdrawiny the steam near
the point of maxumum temperature of fues, and securing oppo-
site directions of low for the gases on the one side and the water
on the other  Losses of heat from the boiler, by conduction and
radiation to surrounding bodies, should be checked as much as
possible.  Of the coal bumed 1n a stcam boiler, it sarely
happens that more than thice-fourths 1< utilized m making steam
the remaainder being 1o ashes, clinkers and moisture, therefore
the enuine docs not get the number of foot pounds per pound of

*faper read tefore the Muntical Elactne ub,
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coal burned in the steam boiler as the casual observer might be
led to suppose.

Now, the steam in the engine first drives the piston some dis-
tance before the induction or steam port is closed, and it then
expands, doing work, and condensing in proportion to the work
done as the expansion proceeds, until it is finally released by
the opening of the exhaust or eduction port. Saturated steam
is modified in 1ts action by a process to which we referred in our
last paper, condensing at the beginning and re-evaporating during
expansion and at the end of the stroke, thus carrying into
the condenser cunsiderable quantities of hemt, which should
bave been utilized in the development of power.  \Whether this
operation takes place in one cyhnder or in several is only of im-
portance in so far as 1t modities the losses due 10 conduction
and radiation of heat, to condensation and re-evaporation of
steam, and to the friction of the parts of the engine.

This re-evapoiation is countericted to un extent by steam
jacketing, and 1 believe was one of James Watt's improve-
ments (?). It is a casing around the cylhinder, this being filled
with steam, and in communication with the boiler, which sup-
plies, as it were, a reservoir of heat which would, by raising the
temperatute of the expanding steam in the cylinder, retard the
condensation therein due to the loss of heat consequent on
expansion ; but in parting with heat thus to the steam within
the cylinder a portion of that in the steam jacket is condensed,
hence it is very questionable if any economy of fuel nltimately
tesults from the adoption of the steam jacket. [n ull cases,
however, the cylinder whether jacketed or not, should be sur-
rounded by lagging, viz, a layer of some material which is a very
slow conductor of heat, until something more suitable can be
adopted, to prevent loss by radiation, etc. .

The loss due to condensation, however, on the cooled interior
surface of the cyvlinder at the commencement of the stroke and
the subsequent re-cvaporation as exparnsion progresses, is least
when the cylinder is kept hot by its steam jacket, and when
least time is given during the stroke for this transfer of heat be-
tween the metal and the vapor.

It may be said that, all things considered, therefore, losses of
heat in the steam cylinder are least when the steam enters dry,
and 1 venture to say, moderately superheited, where the interior
surfaces are kept hottest by the steam jacket, and the piston
speed moderately high.

The mechanical power which has now been communicated te
the machinery of the engine by the transfer of the knetic energy
of the hot steam to the piston 1s finally usefully applied to what-
ever mechanism of transmission forms the connecuon with the
machinery driven by the engine. In this transfer, we find, there
is sotne lass in the engine itself by the friction of its rotative and
reciprocative parts.  This is a variable amount, nowadays, and
can be made very small by skilful des'gn and good workmanship
and management. It may be taken at } Ib. per sq. inch of
{:ismn for engines of good design and workmanship, ot say, too

. p- and upward, but is often scveral pounds in very small
engines. ltis least where the rubbing surfaces are of different
matenals, but both of smooth, hard, close grained metal, well
lubricated with the best lubricants, and where advantage is
taken of any arrangement of parts which permits the equilibra-
tion of pressure, as on the shaft-bearings of double, triple and
quadruple expansion engines, or in other words an equal distri-
bution of the strains on those different parts.

A complete belancing of the reciprocating parts is also a
matter of very great importance, and is sometimes the cause of
many mystified accidents to engines, both on locomotives,
stationary and marine engines, when treated lightly. The fric-
tion of a steam engine of large size and good design is usuaily
between 57 and 7 of its total power. It increases rapidly as
the size of the cngine decreases.

Having now somewhat outlined the growth and philosophy of
the stcam engine, though in intermittent, yet plain language,
and made ourselves acquainted with that incalculable dormiant
encrky and its transformation into useful and available knetic
energy, through that fimiliar process of combustion until we
find ourselves devising ways and means of controlling it so as to
use it 1o the very best advanage and with as little cost as pos-
sible, we are now prepared to study the conditions which control
our intelligent designers, and to endeavor to learn what are the
lessons taught us by science and by expenience in regard 1o the
essential requisites of efficient working of steam and cconomy
in the consumption of fucl. \We may venture to paint out the
direction in which improvement is now progressing as indicated
by a study of these requisites, and may be able to see the
natural limits to such progress; and we may conjecture, t0o,
what st be the character of that change of type which cun
only take the engineer beyond the limit set to his advance, so
long as he is confined to the construction of the present type of
enu'ne.

(The common slide valie on improved principles, the steam
and exhaust ports, their arenas and formula for calculating size of
same for different piston speeds, will come under the heading of
* Design and Construction,” in our next paper.)

An interesting engine 1est was recently conducted at the School of Prac-
tical Saence. Toronto, by a jount committee of students, and members of
Toronto Na. 1. C. A. S E. We hope to be able t0 furnish our readets
at an carly date wuh some particulars of these tests

[ VI
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ELEGTRIC RAILWAY DEPARTMENT.

NEW POWER STATION OF THE MONTREAL STREET
RAILWAY.

Following s a brief description of the equipment of the Mon-
treal Street Ractway Cotapany's new power station @ —

The engme house 1s two hundred and thirty-five feet long by
cighty-nine feet wide, contuninyg six 600 h. p. (nomnal) engines
butlt by Laune Bros., of Montreal. They are honzontal cross-
compound, condensiny engines, with Cotliss valves.  Cyhnders
24 wches and 48 inches, by $8-inch stroke, speeded to run 68
revolutions per nunute, and guaranteed to develope above
horse power at the most econonucal paint of the cut-off, with a
boiler pressure of 125 pounds. The drive wheel s 24 feet n
diameter, with 54-inch face, double crowned, :0 as to drnive two
belts. Eachengine will drive two 200 kilowatt generators.  The
gross weight of the fly wheel 1s 40 tons.  Total weipht of engines
about 85 tons. The foundations on which the engines are built
are of bniek, cement and concrete.  The depih of the found.a-
tions is about fifteen feet below floor level, and the weight fully six
and L half times as much as that of the engines.  The founda-
tion bolts of the engines can be reached by a tunnel in the
foundations. The enptnes are raised 7 fect above the street
level, so s to keep them cleir of possible floods in the spring-
time; and this accounts for the great depth of foundation. In
the basctent below the engines there are Worthington and
Northey condensers, and the water for condensing and steam
purposes 1s drawn from the Lachine canal ina 20 mch pipe.
Connection is also made with the city mains, >0 as to supply
water for stcam purposes from that source, should the canul be
run offat any tuime. The boler house, adjomtng the engine
house, is 117 feet long by 93 feet 6 inches at the back, and 118
ft. in front. There are 12 Lancashire boilers, made by Daniel
Adamson & Co., of Dukinfield, Manchester; size, 28 feet long
by 7 feet diameter, working pressure 123 lbs. Each boiler is
capable of giving over 300 h.p.  The shells are in 8 courses ar
rings of one plate each, 3-8 in. thick. ‘ireen’s economisers are
built in the flue, and through them the feed water passes to each
battery of boilers. The fire floor is raised in like manner to the
engine floor, sv 1s to avod possible floods. The ch'mney stack
15 186 feet above the level, 9 feet internal diameter. “The main
steam pipe is 18 inches i diameter.  All the steam pipe has
been supplied by McDougall Bros., of Montreal.

LEGAL DECISIONS. .

STREET Ralway CoMPANY V. CARRIERE, MONTREAL.—In
this case the action was one of damages for injunies received
while standing on the outside board of an open car.  The action
was for $50,c00, and a judgment was delivered by the court in
18go, dismissing the action. On appeal by the plainuff o0 the
Court of the Queen’s Bench, the judgment of the Queen’s Bench
1893, reversed the judgment of the Supertor Court, and allowed
$600 damages to the plantifl.  Upon an appeal to the Supreme
Court by the Montreal Street Railway Company, the appeal was
yuashed without costs, on the ground that the amount o dispute
was under $2,000, the statute 53-53 Vic. ch. 23, not applying to
the cases pending, following the decision of this court in Cowans
v. Goans, decided last Junc.

Joyce v. HattraxXx STREET Ranway Companv.—The
charrer of a street railway company required the road between,
and for two feet outside of the rails, to be kept coustantly in
good repair and level with the rals. A horse crossing the
track stepped on a grooved rail, and the caulk of his shoe caught
in the groove and he was injuted. In an action aganst the
company by the owner, it appeared that the rail at the place
wheie the accident occurred, wits above the level of the roadway.
Held, by the Supreme Court of Canada, affirming the judgment
of the Supreme Court of Nova Scoua, that as the rail was above
the 10ad level, contrary to the requirements of the charter, it
was a street obstruction unauthorzed by staiute, and therefore
a nuisance, «and the company was liable for the injury to the
harse caused therchy.

LONDON STREET Rarnway Co. v. C1TV OF LONDON.—Judg-
ment oo appeal by the defendants from the judgment of Falcan.
bridge, J., the trial judge, in -favor of the plainuffs in the action
for an injunction to restain interference by the defendants wich
the construction of a trick on a portion of the strect railway
Yinc operated by the plaintiffs on Dundas street, west of Rich-
mond street, in the city of London, Ont.  Appeal allowed, judg-
ment of tral judge sct aside, and action dismissed, with costs.
The court held that the plaintifls had no right to meddle with
the roadway in question, except in so far as they are authorized
by the by-law of the defendants, and the agreements ratifying
its terms.  Under the sccond clause of the by-law they are en-
titled 1o lay a single track at the point in question.  Whether
they are entitled along with this single track to lay “necessary
side tracks, switches, and turmouts™ is a matter in dispute which
the court does not find it necessary to determine.  Having a
right to laya single track and not a double track, they are obliged

y—

under the siath clause of the by-law 1o fay it wm the centre of
the street, and as the gauge is tised at four feet eight and a half
mches, each tal of the smgle track should be two feet four and
and a quarter inches, from the ceatre line of the street.  Sup-
posing them entitled ta lay down i sude track or switch, they
must lay it on one side or other of taeir track, so that, for ex-
ample, of they lay 1t down on the nonh side of their track, the
whole sonth half of the roadway, excepting only two feet four and
ahalf nches adjomning the centre hne of the street, will be entire-
ly unobstructed.  The plunuffs, mstead of domy this, have lad
down double tracks, the inner rinl of cach track being two feet
from the center line of the street, with the result they occupy
on cach side of the center line of the street a space of at least
six feet four and a half inches, besides the widih of the rals, and
the projecting portion of the ties.  Itas plain therefore that the
Naintifls, upon their own construction of the by-taw, are inter-
enmg on one side or the other of the centre line of the street
with a strip of the street upwind of four feet i width, without
any shadow of right.  They, in fact, being forbidden to lay down
i double track, insist upon their nght to proceed to lay down wha
they call a single track and siding  a form and manner which
cannot be distinguished from i doubie track, and in a form and
manner forbidden n the case of a single track and siding. In
50 prucce ling they were wholly without justification, and the
defendants, being responsible by law for the condition of the
lghway, were well within their rights in interfering with the
;:!aimiﬂ's’ work, and in restoring the ughway to its proper con-
dition.

SPARKS.

An clectric railway connecting ‘e villages of fukenham and Kilt-urn,
Out., 1s taked of,

There is said to be under consuderation a project for the construction of
an clectnc ralway between Bellevitie and “Jrenton.

The oty of Hamiltan received 1ast year 1n percentage and méleage trom
the Hamulton Street Railnay Company the sum of §12,504.67.

The Wianipeg Electric Stre-t Ruolway Company 1s being requested to
extend its bnes to the thickly settled portions of the adjomning municipalit es,

The namec of the Nauonal Etectnic Tramwav and Lighung Company, of
\ictona, 8, C.. has been changed to the Victona Electrie Rardlway and
Leghung Company.

Mr H. E. Andrews has been appointed president of the Cleveland Sireet
Raiway Company as successor to Mr, H. A, Everett, who held the position
for two years previously.

‘The newly elected council of the willage of Gnimsby 1s said to be more
favorably disposcd towards the Hanulton. Gnmsty and Beamsville Railway
than the Council of 1893

An electnc railway agitation s on foot at Corawall, ar-lat ts reported
that plans are bang prepared with a view of uuhaing for s purpose the
power from the Moul nette dam.

1t1s stated to be theantention of the Rathbun Company, of Deseronto,
who are the owners of the Thousand Island Raulway between Gananoque
and the G. T. R. mam line, to operate the roadd by electsiesty.

A successful tnal tnp was madce a few days ago over the Park and Island
Railway linc at Montreal.  The tracks are lud on a sahd stone foundation,
T ralsbeng employed.  The St. Jean Bapusie Electnic Company furnished
the power for the operation of the road  Cars consulerably larger wm size
than the ordinary 2ty clectnc street cars are 1o he used, 1t is expected
that at the end of the present year forty nules of track will have been
constructed,

The Ontano Legistature will be asked to incorparate the Toronto and
Suburban Railway Company, with power to acquire the assels and privi-
leges of the City and Suburban Ratlway Company. L.td , and the Davenport
Street Railway Company, Lad | and to use pud up stock 1n payment there-
of. 10 assutne the habilities of these companies, and to have power to ac-
quirr other franchises.  The capual stock of the company will be §250.000.

Messrs. A. E Carpenter and R. R. Waddell, of Hamilton, who claim to
hold a franchisc from the Sulttlcet Township Counail, have taken possessiol
of the only avaslable route upon which an clectne railway can be constructen
10 Hamiiton Beach, and have commenced grading aperations. Inthisaction
they appear to have forestalled the Hamilton. Grimsby ana Beamsville
Railway Company and the Hamilton Sireet Raulway Company. both of
whom had expressed their 'ntention of running a trolley linc to the leach
next summer,

At the annual meeting of the sharcholders of the London Street Raudway
Company. held on January 18th. the following gentlemen were elected
directors for the cnsuing year - H. A Fierett, T, H. Samllman, Greene
Pack. E. W. Moore, 8 R, Break. The following officers were also elected
H. A. Everett, President; E W Moore, Vaice Presudent . S R, Break.
Sccretary-Treasurer and General Manager. The annual report for 1893
showed gross carnings 1o b §52.344 60, being anincrease of §13.702 220ver
the year 31892, The operating espenses for the same penod were $30.666 93,
leaving the net revenue $33.357.67. being an increase of $4.675.25 over
1802,

The Toronto Strect Kailway Company have heen expeninenting for
sorne ume past with the transpontation of scavenging material from the city
streets 10 Ashbridge’s Bay, special cars being constructed and used for the
purpose.  The experiment has resulted sucorssfully, and the company have
offered to enter into an agreement with the city to carry garhage {rom any
point within the limits of the @ity at the price of §t.¢0 per car per round
tnip, it being provided that the car shall not contain more than 10 tons of
m stenal, o There are also provisions requinng the aity 1o bear a share of the
cost of switches and additional tracks required, and the company are not
10 be liable for the payment to the ity of any percentage on the guoted
price or mileage on truck extensions. It 1s proposed that the agreement
shall cover & period of ten years with option cf renewal
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ON LIGKT AND OTHER HIGH FREQUENCY PHENOMENA,
By Nixora TesLaA.
{ Contsmued. )

It is possible that the outer conducting air strata or free space
contains an opposite chatge and that, together with the earth,
they form a condenser of very large capacity.  In such case the
period of vibrauon may be very low and an alternatung dynamo
machine might serve for the purpose of the experiment. |
would then transform the current to a potential as high as it
would be found possihle and connect the ends of the high ten-
1son secondary to the ground and to the insulated body. By
varymg the frequency of the currents and carefully observing
the potental of the nsulated body and watching for the dis-
turbance at the various neighboring pcints of the earth's surface
tesonance sught be detected. Should as the mujority of
scientific men in all probability believe, the period be exiremely
small, then a dynamo machine would not do, and a proper
clectrical oscillator would have to be produced, and perhaps it
might not to be possible to obtain such rapid vibrations. But
whether this be possible or not, and whether the earth contiins
a charge ar nat, and whatever may be its period of vibration, it
certainly is possible—for of this we have daily evidence—to pro-
duce some electrical disturbance sufficiently powerful to be per-
ceptible by suitable instruments at any point of the earth’s sur-
face.

Assume that a source of alternating currents S be connected,
as i Fig. 21, with one of its terminals to earth (conveniently to
the water mains) and with the other to a body of large surface
P.  When the electric oscillation is set up there will be a move-
ment of electricity in and out ot . and alternating currents will
pass through the earth, converging to, or diverging from, the
point C where the ground conncction is made. In this manner
ncighboring points on the earth’s surface within a certain radius
will be distuibed. But the disturbance will diminish with the
distance, and the distance at which the effect will stull be
perceptible will depend on the quantity of electricity set in
motion. Since the body P is insulated, in order to displace
u considerable quauntity the potential of the source must be
excessive, since there would hmitations as to the surface of P.
‘T'he conditions might be adjusted so that the generator or source
S will set up the same electrical movement as though its circuit
were clased. Thus it 15 certainly practicable to impress an
electric vibration at least of a certain low period upon the earth,
by weans of proper machinery. At what distance such « vibra-
tion might be made perceptible can only be conjectured. 1 have
on anuther occasion considered the question how the earth
might behave to electric disturbances.  There is no doubt that,
since in such an experiment the electrical density at the surface
could be but extremely small considering the size of the earth,
the air would not act is a very disturbing factor and there would
be not much eneryy lost through the action of the air, which
would bethe caseif the density weregreat. Theoreically, then, it
could not require a great amount of energy to produce a disturb-
ance perceptible at great distance, or cven all over the surface
of the globe.  Now 1t is quite centain that at anv point within a
certain radius of the source S A properly adjusied self-induction
and capacity device can be set in action by resonance. But not
only can this be done, but another source $, Fig. 21 sunilarto S,
or any number of such sources can be set to work in synchronism
with the latter and the vibration thus intensified and spread
over a large area, or a flow of electricity produced to or from the
source S¢if the same be of opposite phase 10 the source S. 1
think that beyond doubt it is possible to operate electrical de-
vices in a city through the ground or pipe system by resonance
from an clectrical oscillator located at a central point.  But the
practical solution of this problem would be of incomparsbly
smaller benefit to man than the realization of the scheme of
transmitting intelligence or perhaps power to any distance
through the carth or environing medinm. I this s at all
possiblc, distance does not mean anything. Proper apparatus
mus! first be produced by means of which the problem can be
attacked, and 1 bave devoted much thought ta this subject. 1
am firmly convinzed that it can be done and hope that we shall
hve to sec 1t done.

ON THE LIGHT PPHENOMENA PRODUCED BY HIGH-FREQUENCY
CURRENTS OF HIGH POTENTIAL, AND GRNERAL REMARKS
RELATING TO THE SUBJECT.

Returning now to the light effects which it has been the chief
object to investigale, it is thought proper to divide these eflects
wto four classes: 1. Incandescence of a solid, 2. Phosphorescence.
3. Incandescence o1 phosphorescence of a rarefied gas, and 4.
Luminosity produced in a gas at ordinary pressute. The first
question s, How are these luminous effects produced?  In order
to answer this question as satisfactorily as 1 am able to do in
the light of accepred views and with the experience acquired,
and to add some interest to this demonstration, | shall dwell here
upon a feature which | consider of great importance, inasmuch
as 11 promises, besides, to throw a better light upon the nature of
most of the phenomena produced by high-frequency electric
currents. 1 have on other occasions pointed out the great
mponance of the presence of the rarcfied gas, or atomic
medum in general, atound the conductor through which alter-
nate currents of high frequency are passed, as regards the heat.
ing of the conductor by the currents. My experiments described
some tme ago have shown that the higher the frequency and

potential difference of the currents, the more important becomes
the rurefied gas in which the conductor is immersed, as a factor
of the heating. The potential difference, however, is, as 1 then

ointed out, a more important element than the frequency.
thcn both ot these are sufficiently high, the heating may be
alinost entirelydue to the presence of the rarefied gas.  The experi-
ments to follow will show the importance of the rarefied gas, or

enerally of gas at ordinary or other pressure as regards the
incandescence or other luminous effects produced by currents of
this kind.

1 take two ovdinary 50-volt 16-c. p. lamps which are m every
respect alike, with the exception that one has been opened at
the top and the air has filled the bulb, while the other is at the
ordinary degree of exhaustion of commercial lamps. \WWhen |
attach the lamp, which is exhausted, 1o terminal ot the second-
ary of the coil, which I have ulready used as in experiments
illustrated in Fig. 154 for instance, and tum on the current, the
filament, as you have before seen, comes to high incandescence.
When | attach before the second lamp, which is filled with air, in-
stead of the former, the filament still glows, but much less brightly.
This experiment illustrates only in part the truth of the state-
ments before made. The importance of the filament’s being
immersed in rarefied gas is plainly noticeable, but not to such
a degree as might be desirable.  The reason is that the second-
ary of this col is wound for the low tension, having only 150
turns, and the potential difference at the terminals of the lamp
is therefore small.  Were | to take another coil with inany more
turns in the secondary, the effect would be increased, stnce it
depends partly on the potential difference, as before remarked.
But since the effect likewise depends on the frequency, it may
be praperly stated that it depends on the time rate of the vibration

N d

CarsoN DEPOSIT IN TUBK IN A MAGNETIC FIELD,

of the potential difference. The greater this vibration, the more
important becomes the gas as an element of heating. 1 can
produce a much greater rate of vibration in another way, which
besides bas the advantage of doing away with the ohjections
which might be made in the experiment just shown, even if both
the lamps were connected in series or multiple arc to the coil,
namely, that in consequence of the reactions existing between the
primary and secondary coil the conclusions are rendered uncer-
tain. This vesult I secure by charging from an ordinarv trans-
former, which is fed from the alternating currents supply station,
a battery of condensers, and discharging the latter directly
through a circuit of small self- induction, as before illustrated in
Figs, 19a, 19b, 19cC.

In Fig. 22a, 22b and 22¢ the heavy copper bars B, B: are
connected to the opposite coating of a battery of condensers, or
generally in such a way that the high frequency or sudden
discharges are made to traverse them. 1 connect first an ordinary
s0-volt incandescent lamp to the bars by means of the clamps ¢, .
The discharges being passed through the lamp, the filament is
tendered incandescent, though the current through it is very
small, and would not be nearly sufficient to pioduce a visible
effect under the conditions of ardinary use of the lamp. In-
steud of this I now attach to the bars another lamp exactly like
the first, but with the seal broken off, the bulb being therefore
fillled vith zir at ordinary pressure. When the discharges are
directed through the filament, as before, it does not become
incandescent.  But the result might still be attributed to cne of
the many possible reactions. 1 therefore connect both the lamps
in multiple arc as illustrated in Fig® 22a. Passing the dis-
charges through both the lamps, again the filament in the
exhausted lamp ! glows very brightly, while that in the non-ex-
hausted lamp I' remains dark, as previously. But it should not be
thought that the latter lamp is taking only a small fraction of the
energy supplied 10 both the lamps; on the contrary it may con-
sume a considerable portion of the energy, and it may become
even hotter than the one which bums bunghtly.

{ To 3¢ Continxed.)
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Thomson-Houston Street Railway Generators and Motors
(Same as built by us for Niagara Falls Park & River Railway.)

Thomson-Houston Systems of Alternating Current Apparatus
for Incandescent Lighting.

Edison-Systems of Low-Tension Direct Current Apparatus
for Incandescent Lighting.

Electric Arc Lighting Apparatus. Electric Mining Apparatus.
Apparatus for Long Distance Transmission of Power.
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INSULATED
WIRES

FOR ELECTRICAL USES

Our wire factory is_one of the best
equipped on the continent.

We mianufactute every description
of insulated wires and cables, and our
large production enables us to offer
special values.

We desire at this season to call
attention to our

Standard Weatherproof Wires,

White Weatherproof Wires,

Rubber Covered Wires,

Magnet Wires,

OfMee and Annunciator Wires,

Flexible Incandescent Light
Cords.

Our solid core Rubber Covered Wire
has the best insulation resistance, best
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TRANSFORMERS

To no other class of apparatus can
the axiom that “the best is the cheap-
est” be more truly applied than to
electrical machinery and appliances.
To wransformers does this especially
apply. It will pay you to buy the best
in the market, and we now offer youthe
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the essentials of quality and efficiency
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griccs, which is rendered possible anly

y the introduction of improved labor-
saving machmery, added to a large
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The Transformer we offer is the im-
proved type F. Thomson-Houston de-
sign, ceiebrated for its high efficiency
and perfect regulation.

The following points in 2 Trans-
former are all essential: (1) Perfect
safety ; (2) high efficiency ; (35) good
requlation ; (4) small core loss; (3)
convenience 1n installation.

Thesc are attained in the New Type
F. Oil Insulated Transformers (which
we are now manufacturing at our works
at Peterborough, Ont.), in a greater
degree than any other upon the market.

Wreite to nearest office for pricea
and discounts. ®

INGANDESGENT
LAMPS

We have, during the past two months
made such changes and improvements
in our methods of manufacture, and in
the general appearance of our lamps,
that we offer you, with confidence, a
lamp that we are assured is now su-
petior to any other in the market.

We have adopted an entirely new
method of treating and handling our
carbons, and have so improved our
methods of inspecting and testing
throughout cach depantment and pro-
cess that all inherent defects are
eliminated before the lamps are passed
for shipment.

Price list and disconunts furnished
on epplication.

OUR LAMP SOCKETS ARE THE BEST AND CHEAPEST IN THE MARKET.
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TRADE NOTES.

The Canada Vinegar Works have just placed in their factory a Kay
dynamo.

The Worsted and Braid (o, Toronto Juncuion, have installed a Kay
dynamo.

A. R. Woodyat & Co., of Guelph, have placed m their plating rooms a
Kay electric plating machine.

W Buck, stove founder, Brantford, has just installed in tus plating
room a new Kay electnic plaung machine,

The Kay Llectric Works hase just nstalled a 4oo hight tncandescent
plant for Thos Eagen, of Tottenham.

Jhe Kay Electnie Works have nstalled an electnie plant in '} Hooper's
blacksmnth and machine shop i Guelph,

The reader who wishes to enjoy a good faugh should turn to the adver
tisement in this ixsue of the Packard Tamp Co

The Acmie Silver Company, of Toronto, have added to their extensive
plant a Kay electro plating machine of large capacity

The towns of Dundas, Ont., and LZast Foronto, Ont , have awarded con-
tracts for fire alarm systems to Messrs. I, \W. Ness & Co., of Montreal and
Toronto.

The Curtain and Upholstery factory of Guelph have just nstalled a Kay
motor of 15 h. p. and are going extensively into this line of manufacture.

Messrs. John T', Cassidy and Albert Wilham Bonner have formed a part.
ncrsh:r in Montreal to manufaciure leather belung, the firm name being
Cassidy. Bouner & Co.

The Eugene Philips Electrical Works, of Montreal, have secuted the
order for the wire required tn the construction of the Hamilton, Gnmsby
and Beamswille Electric Rmilway,

‘The Roman Cathohc Church of Strutford have just rebuilt their organ,
and are now runmng 1t by clectricity , motor and attachmients supplied and
set up by the Kay Electric Works, of Hamirlton.

The Montreal Patk and [sland Rmisay Company are operating mne
miles of line between Montreal and Nault au Recollet. Three double truck
cars are used, equipped with the Westinghouse system by Messrs. Ahearn
& Soper. of Owawa.

The Canadian locomotive and Engine Company, of Kingston, have
obtained the contract, in competition with American firms, for the con.
struction of two large locomotive engines required for use on the Inter.
colonial Railway, Each cngine will have ten daving wheels,

At the factory of T. W. Ness & Co., Montreal, they are now making a
speaialty of changing crystal and other gas fixtures into electric, and have
recently done considerable in this line in conneciion with their contracts for
Henry Mussen, C. (i Hope, John Hope and I L. Wanklyn.

The contract for eleven cars required for the equipment of the Hamilton,
Grimsby and Beamswille Electnc Railway has been awarded 1o Messes,
Ahcarn & Soper, of Ontawa, It 1s expected that the hine wall be in opera-
tion between Hamulton and Grimsby Patk by the first of July next.

The Kay Electeie Works, 1n conjunction with Leiteh & Turnbull. eleva.
tor manufacturers, of Hanulton, hase installed in |} Hoodless & Co.'s ex-
tensive warchouse an electric elevator , its simpliuity of construction, neat-

ness of design and solidity of every part should commend it to any one
needing a machine of this kind,

At the General Electric Company’s workshops at Peterboro’, Ont,, there
has just been completed an electnie snow plow for the Kingston Electric
Street Railway,  [tis ar feet long by 6 feet wide, and propelled by two 25
h, p. stngle reducnon motors.

Messrs. Roin & Sadler, manufactur ors of leather belting, Montreal and
‘Toronto, have sent out a card wishing their custonters the compl s of
the season, and stating that notwithstanding the keenest competition, they
have secuted an ample share of orders dunog the year which has just
closed, while at the same tune mamtuining their reputation for first-class
wotkmanshp

‘The following tetter by Mr. L., H. Reesor, proprictor of the St. Mary's
Electric Laght and Power Company. to the Dodge Wood Spht Pulley Co ,
of ‘Toronto, 1s u sunple of many letters received by the Dodge people
praise of their new and improved dynamo pulley © ** Enclosed find money
order for $7.50. being amount of account for dynamo putleys. The pulleys
are giving excellent satisfaction,”

Sales of Rebance motors hive recently been made by ‘I W. Ness & Co.
as tollows Messrs, P, D, Dods & Co, of the Island City Paurt Works,
dynamo for highting . Waters Bros., printers, Montreal, motor ; H. P La-
belle & Co., furmture manulnciuters, Montreal, dynamo ; G. H, Harrower,
Novelty Stamp Co., Kerr & Morgan, Chnistian Bros., John Burns, H. H.
‘Thurston, Montreal Show Case Co. and the Montreal Dress Stay Co.,
motors.

Messrs. T, W. Ness & Co., Montreal, have recently installed pnvate
telephone sgslems for the (ollowing firms : Messts. W. J, Gage & Co., War-
wick Sons & Rutter, and Brough & Caswell, Toronto, Girafton & Co . Dun.
das, the Central Prison, Toronto, Messres. P. Green, Sons & Co. and the
Sabiston Litho, Co, (using the new patented automatic switch telephone),
Thompson & Co.. Craig St., Montral; Ca* ~da Lafe Assurance Co., Haimn-
ilton : Christie, Brown & Co., ‘Toronto.

Messrs. T W, Ness & Co.. Montreal, have recently filled wining contracts
as follows : The new residences of Messes. R. B Angus, Duncan Mclatyre,
Henry Husson, and the manager of the Bank of Montreal; also the Pro-
testant Orphan Asyluin, new Bank of “Toronto building, corner St. James
and McGiill streets, Montreal : M. Lefebvre & Co.’s beet rout sugar factory.
Eerthierville, Que.; the new Beard estate building on Jarvis street, ‘I'nronto;
Messrs. M. Moody & Sons, of Terrebonne, Que.; St. Andrew's Church,
Carleton Place, Ont,

The Vankleek Hill Electne Light Company, the capitai stock of which
has just been increased to $10.000, have recently completed a new power
station 1n which has been instulled it 60 h. p. engine, three large dynames
and a power gencrator. The company has already received numetous ap-
phcations for power.

The Bell Telephone Company are rapidly removing their poles and wires
from the streets of ‘Toronto and placing them underground, and at the
present rate of progress it 1s probable that the whole of the company’s sys-
temn will have gone underground prior to the expiration of the time stated
by its agreement with the city for the completion of the work. Three-fourths
o% the telephones are connected with metallic circuits.  List year there were
added to the company’s list of subscribers, 350 names.

e o o o THE ® & o o
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SPARKS.

It is reported that next summer telephone lines are to be established
throughout Man.toulin lstand,

An employee of the electnc light station at Hamston, Ont.. named
Thamas Davy, was recently killed while alone with the mactanery, by being
caught in the shafting,

Mr. George Morgan, of Sarnia, has recently purchas~d the laige waggon
and carnage works belonging to the Lowne estate, with the purpose, it 1s
saud, of establishing electric works.

Severe damage was done 10 the wires of the telegraph, telephone, and
electric light comoanies by a wind and snow storm which passed over the
aty of Winmpeg on the 11th of January.

By the bursting of an armature in the clectne power station at Orilha,
Ont., the engineer 1n charge, Mr. Ritchie, narrowly escaped losing tus hife,
while the town was temiporanly shrouded 1 darkness.

As the result of a dispute between the Council of the city of Three Rivers
and the Royal Elertric Company, over the character of the plant supplied
by the latter to the corporation, the company have given notice of their -
tention to shut down the highung station.

A local paper states that the Reyal Electric Company have submitted to
the town council of Aurora, a proposition tolight the streets, business places
and residences (where required), at a flat rte of 23 cents per 16 c. p. lamp
per night, light to be furnished every night in the year, from dusk unul
midnight.

Mr. lames Ross, of the Montreal Street Railway Company, accompanied
by Mr. F. L. Wanklin, onc of the company's engineers, lately made a visit
of inspection 1o a number of American street railway power stations with
the object of bezoming acquainted with the most improved mcthods of
equipment.

The water power which 1s being developed by the Keewatin and Rat
Portage Power Comany is stated to be the greatest ou the continent. The
company propose to spend a quarter of a tllion dollars for the utilization
of this power, the purpose being to furnish power to the towns of Keewatin
and Rat Portage.

Messrs, Conroy Bros, propose to utilize electric cars operated by storage
batteries to draw wet lumber and refuse from their saw nulls at Deschenes,
Que., through the piling grounds. 1t is also said to be the intenuion of the
firm to insm%l a dynamo from which to supply current for ighting the streets
of the 1own of Aylmer, Que.

Experiments have lately been con' ..ted at the waterworks pumping
station at ‘Toronto Junction with the purpose of deciding the relative
economy of hard coal versus screenings as fuel. It has been decided to
purchase a blower and use screenings. 1t 1s claimed that by tlus method a
saving of $2 per day can be effected.

The annual election of officers of the Canadian Manne Engincers’ Asso-
ciation took place on January 24th. and r-sulted as follows: President, O,
P. St John, ex-Government Steamboat Inspector (clected by acclamation);
1st Vice-President, J. C. McFadden; and Vice-Presdent, E. O. Del.,
Council, J. F. Coenin, D. L. Foley, J. D. Banks, Thas Good, J. S. Adam ;
Treasuter, J. H. Ellis (clected by acclamation), Secretaty, F. E. Snuth
(clected by acclamation); Auditors, S. Gillespie J. A. Findlay : Insite
Guard, J. Hopkins.

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREAL

MANUPACTURKS AN HAS FOR SALK KVKRY DKSCRIFTION OF

TELEPHONIC 5% ELECTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES,

Will furinsh tenders for supplving Warehouses, Public Buildings, Hotels,
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SVYSTEMS,
BURGLAR ALARMS, HOI'LL, ELEVATOR AND
OIHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, pPUSH

BU I'TONS, ETC, .
Will 50 furnish tenders to Cities, ‘Towns and Villages for Fikk ALARM
AND POLICE PATROL SYSTEMS,
Catalogues will be furnished on application.

SALES DEPARTMENT ;

MONTREAL:

Bell ‘Telephone Butlding,
367 Aqueduct Street.

TORONTO:
Bell Telephone Building,
37 Temperance Street.

HAMILTON

Bell Telephone Building,
Hughson Street.

OTTAWA,

Telephone Building,
Queen Street.

Bell

QUEBEC:
Bell Telephone Building,
S$1, John and Palace Streets,

WINNIPEG:
Yorrest Block, Man Streer.

THE HAWORTH BELTING CO.

MANUFACTURERS

OFFICE AND FACTORY: 9 AND 11 JORDAN STREET,

TORONTO

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH CARBON AND PORCELAIN CO.

« ... CAN furnish them saqual to any in the world, as they are . ...
MANUFACTURERS OF

Carbon Points for an systems of arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORGELAIN FOR ELECTRICAL AND HARDWARE LINES.
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SPARKS.

Letters patent have been wwsued incteasing the
capntal stock of the Vankleek Hild Electnie Com
pany, Ltd., from ¢3,000 10 §10,000

At u tecent meeting of Turonto Association
No. 1, ¢ A. S 1. a badge and button to be
worn by the members was ¢ dopted

‘T he annual meeung of the shateholders of the
N agara Falls Park and River Railway ¢ ompeny
will be held at the oflice ot the company, No 18
King Sreet West, Toronto, on Tuesday, the 6th
nst . At noon,

The company who hase undertaken the de-
velopment of clecine power on the Canachan side
of the Nagar Falls are saud fo have agreed to
be in a position to deliver on the first of Novem.
ber. 1898, 35.000 horse power,

I'he loronto Ralway Company have been
negotrating with the Siemens-Halske Company,
of Chicugo, with i view 10 the putchase of the
Louo b p. engine extibnted ot the World's Fair,
and especially designed) for electric purposes,

Mr. H. G. Hunt, of St. Cathannes, hasin s
possessian & receipt for « payment of five shares
of capnal stock n the Toronto, Hamilton and
Niagara Electic Magnetic  Telegraphic Com-
pany. ‘The recapt 1s dated the 18th of January,
1847,

It1s sand to be the intention of the executive
commttee of the Street Ratlway Men’s Union of
‘T'oronto 1o 1ssue a call for a convention of cm-
ployvees of the different street raslway compantes
throughout Canada, with the object of establish.
g a federation of the various local unions, and
of regulating the hours of labor and arranging a
scale of wages.

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

27 Wellington St. East, Torom,o

TORONTO ELECTRIC MOTORCO.

MANUFACTL KRRS

Dynamos ar¢ Motors

LAMES POR INCANDESCENT CURRENT.
REVAIRING A SPRCTALTY,

107 Adelaide St. W. - Toronto, Ont.

ARC

STEAM BOILER lNSPEOTlON AND INSURANCE DEPARTMENT

STEAM BOILER & PLATE GlASS NSURANCE 0. OF CANADA

Head Office: DIRECTORS :
Masonic Temple, E. Jones Park, Q.C.

renald, Esq vadent

LONDON, ONT. e dee
Ny Il (

JAMES LAUT, Mill, Q.C., ML P, ex:

MANAGRER Minister of helmcnot,

John Momson, Esg.,

ex.-Gov British Ameri.

Authorized Capatal, ca Auunnce C\, To

5500,000- fono; H. Purdom,
Subseribed Capital, 5’-;;!.. B""}?,“'Kﬁf,;’
$200,000. Consu'ting Engineer'
FULL GOVERNMENT {ohn Hargrieve, Chiel
DEPOSIF, agineer.

Do not trust to luck;

the uncxpcclcd generally hap
Protect life and property by taking out one of our Inspeciion and Insurance Policies.

ns.  Avoid the calamity of an explosion.

of all kinds

.and ...

INSTRUMENTS
REPAIRED

PARTS .
OF
SAME

302 St. James St,,

O
& $——MONTREAL

ELECTRIC
WATER WHEEL
GOVERNOR

PATENTED.

Vanations in speed de-
tected by fast running,
sensitive Goveinor Balls.
Gate movement instantly
set in operation by clec-
tric current.  Quick and
powerful action,

Write for particulars.

WM. KENNEDY
& SONS

Owen Sound, Onf.

The Imported

English Liquid Vegetable “Anti-Seale”

SIS THE ...

BEST BOILER COMPOUND rox LOC.O.HOTIVE. MARINE and STATIONARY BOILERS.

Efficient in its working without injury to the boiler plates and tabes.

ToTAL LY PREVENTS SCALE ... REMOVES INCRUSTATION, CORROSION AND PITTING ...

PRESERVES THE PLATES AND TUBES

PREVENTS LEAKAGE OF BED Tars, AVATER GAUGES, ETC.

This compound is purelél

vegetabdle, proves reliable, and worthy of use dy all engineers.

seld in Great Britain and the CTolonies.

TESTIMONIALS REFERRING 10 1TS EXCELLENCE, AND EVERY INFORMATION CHEERFULLY GIVEN ON APPLICATION TO

S. BPUGH

(Agent for John C. Taylor & Co., Ltd., Manufacturers, Bristol, England)

436 Richmond Street

LONDON, ONT.
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Tuomas Auearn. Warren Y. Sorik.
Contracting Electrical Engineers

6y ¢ oy

OTTA WA, ONT.

CANADIAN REPRESENTATIVES OF THE

Westinghouse Electric & Mfg. Co

STANDARD

RY MOTOR

Railway Managers who have had practical experience with our Motors and Generators pro-
nounce them the Best in the Market. They embody all the requirements demanded by
electric railway practice.

Efiiciency, Durability, Easy Operation,

Least Cost of Repairs, Noiseless in Use,

and Perfect Mechanical and Electrical Construction.

NOTIC The Westinghouse Alternator is the only Alternator

of its type in which the Armature Coils are removable
and may be kept in stoek. Coils are lathe wound, thereby securing

the highest insulation.  All armatures are iron clad.

FOR ESTIMATES AND FURTIER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA
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PACKARD

Furnishcd in.....

200 C. p.

300 c. p.

.and ...

500 c. p.

STNI0W

214 to 5 watts
per candle
power

efficiency.

st

ARt
oW

PACKARD LAMP CO.

(LIMITED)

MONTREA T,

As C_ompared with Arc Lamps

Absolutely steady light.
No dead resistance in cuirent.
Does not have to be bumed two in series on 100 volts.

The color of the light is much pleasanter, and it casts no
sharp shadows,

Will give nearly two-thirds the light and a more satisfactory
illunuination WITH THE SAME EXPENDITURE OF POWER.

Renewals will cost no more than the carbons and trimmings
of ~n arc light.

No carbons to replace every day, and requires no attention
from the time 1t 15 nstalled until it bums out.

Requires no speaial transformer to be used on alternating
curtents, and 1 absolutely noiseless.

Sample in Arithmetic

A 300 C. P. Packard MOGUL, burning at 2.66
watts per C. P., consumes - 780 watts.

This lamp is equal to 184 16 C. P. lamps,
which burning at 3.6 watts per C. P
efficiency, will consume - . 1080 watts. .

A saving each hour ot - - 300 watt hrs.

Or at 15 cents per 1000 watts a saving of 434 cents.

Ifthe lamps average 4 hours use daily it means
a saving in current every monthof -  $s5.40.

As a Packard Mogu:. Lamp burned under these conditions
will have an average life of about five months, this
means a saving of $27.00 in curtent before the lamp
has to be renewed, and last, but not least, Packard
MOGULS cost less than the same capacity in 16 C. P,
lamps.

The saving in current over Low Candle Power Lamps will
more than pay for renewals.



February, 1804 CANADIAN ELECTRICAL NEWS .

. g . Hill Patent Friction Pulleys

PRESTON
‘OI¥VLINO

BOILERS

‘FOR SALE.

Second Hand Return Tabalar Brickset.

One 80 H. P, Leonard make, nearly
as good as new.
One 60 H. P. Leonard make, in fair
condition.
Two 70 H. P. Goldle & McCulloch
make, in fair condition.
The ahove were replaced by **Monarch Eco.

nomic™ Boilers, and may be inspected at-fon.
don, Ont,

Apply for prices and particulars to

Robb Engineering Co.

(LIMITED)

AMHERST, - NovA ScoTiA.

Ifyouwantto . . . . .
SELL

oo YTHING AND GUT OFF COUPLINGS -

ware merchants and manufac- . . . . . .
turers For Electnnc Light Stations and all purposes where intermittent power is required.

ANYWHERE ' |
s == MirLER Bros. & Toms,

CANADIAN HARDWARE MERCHANT (Succensors to Miller Bros. & Mstchell)
J. B. McLEAN co., L. { | Toronto Offica: 74 York Street, MONTREAL, QUE.

10 FRONT ST. E. - ToORONTO. ESTABLISHED 186G9.

THE
HAZLETON
BOILER.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, - ONTARIO.
. MANUFACTUREKRS OF

Locomotive, Marine and Stationary Engines

I

The
Handiest,
Safest,
and
Nost
’ Economical
ARMINGTON & MMy Hicn Seken ENGINF 08 ELRCTRIC LAGUT PLANT, 870 any TR ) Sy BO“OI’.
NOTICEo [1} 1)
The Canadian Locomotive & Engine Co., Limited, of Kingston. Ontario, have the exclusive license GYGI-E GAS ENGI"E
for building our Improved Patent High Speed Engine for the Domin:on of Canada, and are tur- IMPULSE EVERY REVOLUTION without
nished by us with dmwings of our latest improvenients a separate punp. NO SLIDE.
PROVIDINCE. R.1.. Nov. 18ih, 1835, {Signed) ARMINGTON & SIMS,

Descriptive Catalogues of the above on application,
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G W. HENDERSON  Mantacturer and Contractor_F1 EGTRIGAL SUPPLIES

ESTIMATES FURNISHED FOR . ...,

Wiring and installmg Complete Electric Plants

EXPERIMENT AL APPARAVIUS, MODELS, PATTERNS.

LiGBT MACHINERY AND COMMUTATORS,
ELICTRICYE APPARAIUS OF ALL RINDS RIPAIRED. 4‘4- bl(-ury Street .......

STORAGEH BATIFRILS, DOCTORNS AND DIENTIMIN E1TRCIRICAL R0
APPAKATUS AND MACHINLKY. (CORNER JURORS)

ELLCIRIC AND GAS FIXTURE .
BUCKIEVE INCANDESCLNT LAMPs, M Ol\ I R l AI

SOMOFES FANCY AND MINIATURL INCANDESCENT LAMES,

_ STEAM PIPE Ano BOILER GOVERINGS

[ ]
Axbestos Goods Steam Packings
Cotton Waste G askets, &c., &c.

LARGEST AND BRST ASSORTMENT IN CANADA,

Ganadlan Mu]eral Wool 00., Ltd. - 122 Bay Street, TORONTO.

Telephone 2376.

LONDON MACHINE TOOL CO.,

LONDON, ONTARIO.

MA\D}ACI URERS OF

Machinist & Brass Finishers’ Tools

A R, WILLYAMS, General Aqent, TORONTO, ONT.

umeo BELTING

~EQEONTO " THE ) 0. MCLAREN BELTING GO. MONTREAL

dephone 4

VULCANIZED FIBRE (0. =swascismenises .
sos mumrwness or - JARD) VULCANIZED- FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DEL. OFFGE: 14 Dty ST1., NEW YORK.

Please mention thefELECTRICAL NEWS when corresponding with advertisers.

LAMKIN PATENT

GET A RELIABLE BOILER FEEDER sty werein. BUY THE BEST

SIF YOU DO THIS VOU WILL USE.

'"‘PENBERTHY AUTOMATIG INJEGT(]R

—_—— T o= ____________._._____. e

¢3,000 IN USE.

Penberthy Injector Co. -  Detroit, Mich.

Send for circular and price list. Brauch Factory at Windsor, Ont.




