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JOP\NSON ELECTRIC ComPANY

34 YORK STREET, TORONTO, CANADA
SOLE REPRESENTATIVES FOR

United Electric Improvement Go.’s Slow Speed Rlternators

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

Walker Manufacturing Go.’s Rallroad Generators and Motors

= - -~ WE WILL SHIP ON TRIA!. THE BEST ARC LAMPS AT $20.00 EACH —=———

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELEGTRIGAL - ENGINEERS - AND - GONTRAGTORS

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

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

- THE THOMPSON ELECTRIG GO. -

WATERFORD ONTARIO

—— MANUFACTURERS OF ——

Successors to THE RELIA \CI: ELECIRIC MFG. CO., Ltd.

\We have purchased at a low figure the Large Stock and Manufactwring Plant. with all details, pattcrns, patents, rights and franchises
of Tur RELIANCE ELpciric Myc, Co. Farark. .. ... We willsell at uan'll cost the following
apparatus, which is now finished o1 in cource of construction ;

NEW AUTOMATIC ARC DYNAMOS .. ... AUTOMATIC_ATERNATORS anp EXCITERS . .

from 15 10 7¢ hights cajadity (4, 6, 8 and 1o ampeere Lurrents) fram we o 3,000 hights capacity

STANDARD RELIANGE ARC DYNAMOS . ... 950 anp 500 VOLT MOTORS . . .

from 3 to 6o bithis capacty (4. 6, § andd 10 awngerc custents)

DIREGT GURRENT INCANDESGENT DYNAMOS

e 8 8 t

frtom 2 h. p. 1o o b pocajaaity,

from :¢ to 600 hights (‘.al’ucil)._—~ T Mg. LA__.MP.S sustabde for any «unrent LI L
WE FULLY GUARANTEER ALl AVPPARATUS WX SKLI.
We supply everything necessary for complete ingatlation and operation of plants Weite us for quatations on any hand o f Electine Machinery you require

THE THOMPSON ELECTRIC CO.

JOHN W. THOMPSON, General Manager. D WATERFORD, ONT.
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MONTREAL INSULATED WIRE WORKS.
J. ROSS, SON & CO.

MANUFACTURKNS OF

INSULATED
ELECTRICWIRES

And Wires for Annunciators,
Oflices, Magnuets and
Dynamos.

Factory: 4134 WitLiam St,,

MONTREAL,

Onrders solicited and carefully exccuted,
1. 0. Box, 1896,

Evoaxe F, Pintuirs, Pmldem Joun CAnrRotL, 'scc lnd 1‘vta\.

BAGENE F. PHLIPS ELECTAGH. WORKS

(LIMITED)

MANUPACTURKRS OF

TELEPHONE AND INCANDESCENT CORDS.
F'HR‘F\D‘F\Y GABLES
RAILWAY FEEDER AND TROLLEY WIRE

AND FACTORY:
New York Office: 10 Cortlandt Street.

Providence R. 1.: American Electrical Works. MOﬂffeal ’ Gal] ada.

OFFICE

E. GARL_ BREITHAUPT
CONSULTING

EvLectricaL ENGINEER
Graduate in Electrical Engineering at Johns
Hopkins University, Baltimore,

....... Adddress : BERLIN, ONT.

STEAM USERS

Desiring thoe services of COMPETENT KN-
GINFERS of any cluss, can obtain
sober, intelligent and vellable
men, by applying to

CANADIAN ASSOCIATION

STATIONARY ENCINEERS.

). J. York, President, Board of Trade Ruild-
ing, Montreal,

RALPM LA FLAMME jonxy a. ANDERRSON
LA FLAMME & AANDERSON
* CONTRACTING
ELecTrIiCcAL ENGINEERS

13 Latour Strect, MONTREAL

%nuwc TLECTRICAL SUPFLIRS OF ALL
+ o+ JDESCRIPTIONS ...

Telephones . @ Concealed Wiring in Pimished

Rlgctric Bells ' Buildlngs a Speciaity.

................... REPAIR WORK -0 oot caranannnan
A

kAt

Ifyouwant to . . . .

SELL
ANYTHING

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

ANYWHERE

in Canada, you can reach them
through the

GANADIAN HAowAR: MERcuer
J. B. McLEAN CO., L.

PURLIMIERRS

10 Froxt ST, EL - TORONTO.

‘W. S. BATES -

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET!
L.Ess Fricrion: LESS WEeEAR; LESS HEATING IN JOURNALS ;
AND LESS On, USED THAN WITH ANY OTHER METAL,
As liquid as water when melted.  Ouce used, stlways used. Prices right.
A TRIAL SOLICITED

MEAFORD, ONT.

The F. E. Dixon Belting Co.

(LIMITED)

MANUFACTURKRS OF

LEATHER BELTING

®
39 FRONT STREET EAST, TORONTO.

Headquarters for Electric and. Dynamo Belting.

“CONSVULTING ENGINELRS

HeAD OFFICE TORONTO

G. QROBB CHier ENGINEER
A.FRASER Sec.Tres

Please mention tho CANADIAN ELECTRICAL NCWS when sorresponding with Advertisers
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ELEGTR ICITY ALLCEHEINE EEKTRICITATS: GESELLSCHAFY

(Genetal Klectric Co , Betlin, Getmany.)

TOAL Py LALD L, $q ammonnn

A. E. C. INCANDESCENT LAMPS

Bare and Insulated Wites, Rubber Goods, Blectrical Suppites
and Railway Bquipments, Instrumonts, Dynamos
. . and Motots . . .

FREE APPARATUS

Iherontas Awanokn Contses i other trades, ol
e latwg l| soueh anstructem in Mathenits s .m-I
Phyages Il‘ w FREE Coircular statn saly~ry,
wash o stu l t« The Correspondence thool of ln
dustrial Sc ences, Scranton, Pa

LoNa Dsiaso i TRANSIENION A SERCIAV Y

MUNDERLOH & C0., socasents MONTREAL

TRADK MARK.

~>‘0rFFICE SCHOOL
W"‘ ot CHURCH S100GE

aa:mmmrrs ~ s

\\\w
5 lit, s ‘;"
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r I “HE above cut represents a ROBB ARMSIRO\(; Engine

diect comnected with dynamo. Simple, Tandem, or
Cross Compound Engines may be used combined with
any standard type of Dynamo.

ROBB ENGINEERING GO., Ltd.

Amherst, N. S.

P A Weekly Joumnal of advance informa.
tion and public works.

The recognized medium for advestise
ments for *Tenden.’

~CANADIAN GONTRACT RECORD

TORONTO. .

JUNYA - 4] JNTL

Alternating and Continuous Current
- =

Dynamos - Motors

. AND .

Transformers
GONPLETE INSIAllMIONi fO-R LIGHT OR POWER TRANSMISSION

Get our prices, and hear what we have 10 say
before putchasing elsewhere,

F.H. SIEPR & G0 - GOATICOOK, QU

VOLCANIZED FIBRE (9, =snessens sove
cu o . JRD VULGANIZED FIBRE

In Shecets, Tub(w. Rods, Sticks and special shapes to order. Colors, Red, Blaclk and Grey.

SEND FOR CATALOGUE AND PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DEL. OFFGE: |4 DEy ST., NEW YORK.

Please mention the CANADIAN ELECTRICAL NEWS when corraesponding with Advertisers
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KAY ELECTRIC W ORKS

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

oo MANUFACTURERS OF L .

DYNAMQOS

For Areand . . . ...

Incandescent Lighting.

MOTORS

From !¢ H. . 10 50 H. P,

Elcclm l’lminu .\l:nchincs :md (chcr:\l

Electrical Appliances. Speciitl attention

WRITE FOR CIRCULARS.

NORTHEY MF(} 00 ° TOR?’;‘,T&:,;R.O,

LIMITED

MANUFACTURERS OF

35 womenl UNIPS

For General Water Supply
and Fére Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

GHE JONES & MOORE ELECGRIC CO. - 146 YORK S, TORIKO

:=— BSTIMATES FURNISHED FOR ——: Telephone 23:0.

COMPLETE ELECTRIC LIGHT and POWER PLANTS

‘rransformcrs, Lamps, Telephones, and Supplies of every descriptio...

REPAIRING WA CLtlii Y @ wwuin v gy KODONOUGH'S ELETRIC DANPER REGULATOR £ 3

A few Second-Hand Dynamos and Motars on band. PRICES The Greatest Coal-Saving Device ob the Matket.

FINE, - -

™ Street [ars

. OUR SPECIALTY ...

We also manufacture Horse and Trail Cars
of every description.

PAGGERSON & CORBIN . ... .. .. .. ST GATHARINES, ONT.
LECTRICAL SUPPLIES, “m ¥ o Syt

4 Get our prices before buying . .
Repairs made quickly and at reasonable pnces

TORGNTO ELECTRICAL WORKS - 33, 35, 37 AvELAIOE STREET WEST, TORONTO
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MR. GRANVILLE C. CUNNINGHAM.

1 affords us pleasure to reproduce from it recent number of
the New York  Electncal Review, the accompinymyg portrant
and sketeh of Mr. Ghanville C. Cunnmgham, manager of the
Montreal Street Ralway :

Mr Granwille C. Cunmingham, of Montreal, P. Q. who wis
clected a member of the Executive Communtee of the American
Street Riulway Assocation, ar the recent Atlanta convention,
learned the profession of cvil engieering m Edimburgh, Scot-
land.  Alter having been engiged in vanous rinlway works and
other enterprises i the old country, he left his navve land m
1870 and  went to Hondutas in Cential Amenica, where he had
charge of part of the surveys of a trans.
conunental rinlway that was then pro.

CEMBER, 1894

No, 12,

and perhaps difficult job and the system can be shut off lon,:
enough to permit of its being done.  Agam, there s the saving
of the time of the engineer or pipe fitter, usually overume at an
wcreased rate of payment ; and finally there s the saving
valves, fittings and coverings, for usually some of these will be
sacrificed i taking down the piping necessiary to get o valve
out, a new valve will be put in to siuve tune, and the teaky one
will find its way to the scrap heap.

CONCERNING DASH POTS.

The dash pots used in connection wath the valve gear of many
ennes do not receive the care amd attention they reqre
order that they shall perform then func
tuonan 1 proper manner.  Indicator di-

jected.  The outbreak of war between
Honduras and S Salvador brought this
enterprise toan untumely eud, and w1871
Mr. Cunmuogham came to Canada.  Since
then his work has connected him with
mary of the chief riailway schemes of that
country. Subsequently he turned his at-
tention to railway law, with the purpose of
riving up the engineering profession, and
for two years lived at St Thomas, Ont,,
as the 1esident sohcitor of the Canada
Southern Ralway.,  In 1882, howerver, he
was appointed clnef engincer of that line,
which positon he held untal its amalyama-
tion with the Michigan Central.  He then
took up contracting and built the double
track branch of the Michigan Central,
from Welland to Niagara Falls, in con-
nect:ion with the great cantilever bridge
across the Niagara gorge, which work was
finished in the end of 1883. In 1884 and
1883, two years were spent on the Rocky
Mountain dwvision of the C. I, R. as as

sistant to the manager of construction,
mcludimy  the winter spent at the sum

mit of the Selkirks for the purpose of ob-
serving the snow slides and designing
snow sheds  anaccupation of no small danger.  Afterthis he was
again a contractor, and i 1887 and 1889 carnied out contracts for
the construction for part of the Temiscouata hine near Riviere du
Loup, and of the C. I’. R. short ine near Sherbrooke.  In 1889
Mr. Cunningham was appointed assistant ity enyineer and
afterwards city engincer of Toronto. Here his attention was
directed to electric stieet railwav matters, and 1t was on the re-
port made by i to the City Council of Toronto that the sys-
tein now in operation there was adopted. In 1892 he was ap-
pointed chief engineer of the Montreal street railway, and the
work of converting this from a horse to an electric system his
been warried out under s direction.  He was appunted
manager and chief engincer of the Moutreal street radway.  In
1878 Mr. Cunmingham was clected a member of the Institute
of Civil Engineers of London, and has contributed papers to
the tranactions of that society, notably one describing the con

struction work an the C. I. R. in the Rocky Mountains, which
was separately pubhshed by the society, with cognate papers in
pamphlet form.  He was also among the first members of the
Canadian Socicty of Civil Engincers and was recently elected a
fellow of the Royal Colonial Society of England.

VALUE OF A VALVE RE-SEATING MACHINE.

One of the little things which s hound to pay its waymm a
steam plant of any magnitude, says Power, is a valve reseming
machine. In the first place it makes a great reduction in the
loss by leakage, a loss which becomes very considerable when
in addition to the heat units discharged by the escaping flnid
is added the destruction of pine coverings, corrosion, and de
tenoration of the surrounding work which 1s apt to result from a
neglected leak.  If the valve can be repaired in situ, it will be
attended to promptly. If it must be taken out, an opportunity
must be awaited when the engincer has time for an extended

Mr, GRANVILLE .

grams taken from such engies as have
been inuse a few months without theinda

cator being used upon them, show almost
invariably that the dash pots have become
leaky orat least do not produce the quick
closing of the valves for winch they are
intended.  On many dash pots, says an
exchange, petcocks have been attached
which, by beiug partly open or otherwise
adjusted, reduce the clicking noise e
cach time they operate.  ‘The way these
are ordinarily adjusted makes it question

able as to their atility, and 1t would be
much maore advantageous to the engine
and economical of fuel, of the noise was
retained and, at the siume ume, the valves
would close with the ntended rapidity.
The slow closing of an oidinary slide
valve is one of the detrimental features in

separable from this device and the utihny
of the releasing gear on higher class en-
gines is often greatly ieduced for tlis
reason.  The cure of the dash pots em

ployed in connection with the releasing
gew requires fully as close attention s
does the piston packing of the engine, or
material used for the same purpose in a
pump. A good vacuum is necessary in the dash pots to produce
quick closure of the valves, and unless the packing 1s kept in
good order the leakage which follows excessive wear, or any
looseness, will reduce the guick action on which the success of
that valve gear depends.

In observing a number of engines employing this device, a
yreat difference in the rapidity of their action will be observed,
for in some 1t will be noticed that the action s more rapid than
the cye can follow, while in others a logy motion 1s observed that
speaks ill tor the utility of the device, and is & sure mdication
that considerable less than the best results are obtamed from
the use of the steam.  Engineers in charge of engimmes having
dish pots as a part of the valve gear should make themselves as
famihar with the details of construction and operation of the de-
vice as they are accustomed to with other parts of the engine,
sith that of pumps or other apparatus employed i the steam
plant and, it is needless to say, that best results can be obtiuned
only when each detail of the plaot is in the best possible con-
dition.

— .t

CUNNINGHAM,

When fitting up an engine shaft or other Lirge shaft, i fact,
jwek shafts ar similar work, it is a good plan to allow a little end
play in the shaft ac ii distnbutes the oil and makes the bearing
much smoother and better, says an eachange.  Tlus will often
cure a shaft that has been heating and giving trouble, and in a
new shaft particularly it 15 best to do this.

A new belt fastener recently patented in England consists of a
metal plate adapted to extend across the meeting edges, the
plate haviny oane straight side and at the other side a senes of
spurs arrange | in pars longitudinally opposite, the spurs of cack
pair bemyg at cquidistant points from the transverse center of the
plate and arranged in advance of the preceding pair in both
rections, so that each pair will penetrate the belt at differem
points.
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CENTRAL STATION TYPES.

By Giges Whete Fraske
NO. t SMALL PRIVATK BIGHTING PLANT

11 has been suggested to the wrter that u series of articles on the progress
of clectric lighting and railways in Western Canada would be of frml gen
eral interest, and that if certain typical stations, selected carefully as pos.
sessing features of special valne, were fully desenibed, professional men
throughout Canada, snd more especially managers of smuall plants, tmght
be able to benefit greaily by seeing what ts done by other managers endeav.
oring to approxunate towards perfection of service and cconomy , and so
by calling attention to the special features in the sarlous types whereby
some particular advantage is gatned, the general cfficiency of ntunagement
throughout the country may be misedl, to the beaefit of the clectric ighting
and railway interests genernlly,

It nught be supposed that a careful description, 1n detail, of one of the
large centml stations  Montreal, [oronto, ur Hanultod—would cover the
entire field, and that small stations might profitably Lase their pmctice on
that obtaiming among their more wealthy brethiren ; and soindecd they can,
but a hitle considecation will show that their conditions are Peallydi erent,
and in some respects their problems more difficult of satisfactory solution.
‘The business of a large station is suflicient to ullow of tigh salaries being
paid to really scientific engineers, and the services of thotoughly skilled men
wre enjtaged throughout ; intricate tests being continually inade, requiring
delicate instruments,  and generally a refinement of efficiency and conse-
quent economy is aimed at, quite beyond the reach of the manager of a sta-
tion in a town of perhaps 3,000 inhabitants. The first principles, however,
of design, construction and operation, are common to small and great, and
the more carefully these are attended 10 and carried into effect, the better
will be the prospects of future sausfactory results. T he more gencrally it is
understood that an electric lighting or railway enterprise is a tlung to be
sctiously considered, and every successive step carefully taken, and every
sule isste cautiously weighed, the better for the entire electricat indus.
try,  Llectricity is too often thought to e a sabject that every ordinarily
intelligent person can handle, and hence we find electrical enterpnises placed
under the charge of quite inexperienced nten, the nevitably disastrous re.
sults being chalked up to the debit of electeicity itself. 1t is the purpose of
the writer 1o select various central stations, as types of a clase, 1. The
small plant 1natown of 2,000 inhabitants, under privn(c ownership. 3, The
same with municipal ownerstip in connection with other mumecipal works.
3 Samein large town of 20,000, ptivate ownership. 4. Small raatway plant,
with or without highting business, and to conclude with cateful descnption
of a large oty plant, railway and hghtung. It is hoved that this may fead
to an interchange of ideas on central station management that will be of
great benefit,

Before proceeding with Type No. 1, the wnter will bneily refer o one
small plant with which he has rcccnlly been connected 1in an advisory ca.
pacity, the name of which is, for obvious reasons, not given. The plant

resents an example of * How not to, do 11.,” The wmachinery was started
n Oct., ‘91, Everything looked well—comtnutator nicely polished and
lamps giving more than rated lumination. No consulting engineer hiving
been engaged for preliminaries, it was shastly evident that the engine was
not night, discovered to be ** not sufficiently powerful,” and consequentl
thrown omt, it having in the meantime develo a bent shaft. Asan mnci-
dent having apparently no connection with this ruistortune, it wus mentioned
to the writer that the only steam cmployee was a * fireman® (1).  Another
engine was ?urchascd. presumably on this fireman’s recommendation, the
regulation of which 1s so dehightfully uncertain that not only has the voltage
needle an irregular swing, but the speed decreases at the end of every
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‘The only **electnician ~ 1o connection with the plant 1s one whoin
The dynano s out of date, and

stroke.
the authonties honestly called a hineman !
has a systent of excitation that no college student would endorse. The
wransformers are of three different makes and unascentainable efficiency,

and were installed without any relerence whatever to the dynamo periodicity;
no tests were ever made as to economy or efficiency, and great indignation
was cxpressed when the plant dida’t fven pay interest on investment.  The
lamps were be g at all kinde of voltages, and the whole aftair rapid-
ly falling 1nto innocuous desuctude.  Reasons were not far to seek. No
profussional advice was obtuned, the cheapest plant was bought. quite in-
expenenced men employed to run it—hence the result.  As a great contrast
10 the above, the little tuwn of Aurora presents an example of a little plant
where the conditions have beea carelully studied, and a result worked out,
whereby a minimuth of present expense has sccured quite sufficient for pre-
sent hghting requirements ; and possible future extensians have been kept
well in view, so that when they become necessary, additions can from time be
convenpiently made, without in any way disarranging the present plant.

Aurora possesses a population of almost 2,000. ‘There are the usual
stores of all kinds, hotels, stables, private houses, altogether a very com-
pact little place.  In April, ‘g4, Mr. WV, D, Murmy, the owner and super.
intendent, statteid up with one 500 light alternator, made by the Royal Eiee.
tric Co., that being cousidered suflicient for u start  Reference to the -

ram will show the arrangement of machinery, ‘The building is 20~ 0.

rick walls and stingle roof , and 13 so divided that suthcient space 1s given,
and not too much. The coal and wood piles are so situated as to be quite
near the boiler room door; the well at this door 1s fd from the lutle creck,
and the pump lifts water from it and forces 1t through the exhaust steam
heater into the boiler.  The workshop s fitted with bench and shelves, and
here are kept all the stores, wire, lamps, ete., and o1, The man in charge
stands at the door by the svatchboard, from which position he can waich
his indicators, steam and water gauges, and has everytiung under tus eye.
‘The particular feature of tluis whole armngemtent is that engine, dynamo
and boiler constitute one unit, very compactly placed ; f the ll;:llllllji [
quirenients grow sufficiently to justify the purchase of another goo ligin
Jyn:\mo. another such umt of engine, dvnamio and boiler of same suzes will
be installed ; a small 10x 30 extension will be built on where the shaded
part marked ** extension 18 scen, which will contain the engine and dyna-
mo, and another boiler will be added in the workshop, which can readily
be ndapted, By this design no capital is wasted.  Boller setng is ordinary
brick, and engine foundations consist of a course of goosl bnlding stone,
solidly laid, 3 fect thick, with 3 feet of brick on top of that, commg level
with the floor.  Piping is covered with asbestos, and comes directly across,
with no hends, to the engine  The dynamo is the usual onhnary alternat.
ing dynamo, giving 1040 volts on the pnmanes, and scparately cxated, all
awucgu being on the switch board, where are also the usual tnstruments
and indicators. There is nothing special about the lines, except that in one
or two cenral spots are placed transfortmers of comparatively large capacity,
aad from these are led secondary iains from whicht are tapped oft the ser-
vice wires to the Y.ouse and store lamps.  I'ransformers give 104 volts on
the secondary, and by the use of a few large transformers supplying second-
ary mains, instead of installing small transformers for each group of
lamps, o reduction of first cost and of elecineal efficiency 1s obtuned, large
trunsformers being more efficient and costing less per hight than small ones.
The lighting of houses, &c., is by 16 c.p. lamps of 104 volts, and a number
of incandescent lamps are placed in the streets, on the well-known ** sireet
system.” This latter scems to present some advantages worthy of consid-
cration. A sinall town like Aurora does not require a great deal of street
lighung, so that if arcs were used it would mean a quite small machine and
extra space and more attention, which can all be given equally satisfactonly
as far as results go, to one dynamo combining both street and private light-
ing. In a small plant it 1s quite an object to mimnuze handling of appara-
tus, as well as to make a hutle capital outtay go a tong way, and both these
objects scers to be attained by the installation of the alternating street hgit-
ing system. The conditions obtmning in Aurora itself seem particularly
favorable to this system, as, on account of the strect lighting contract call-
ing for the shutting oft of the lights at imdnight, and that being also the
time for toe shutting down of the entue plant ; while the plant s actually
runniag, it is alwn{s running on a reasonably large percentage of its rated
capacity. The policy of the town in shutting oft its lights at this bour 15 be-

ond (ge scope’of this article, but its advantage to the plant 1s obvious,
This installation of sireet system 1s probably of use 1n keeping the load line
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so fairly even during the hours of service as it is. The diagram gives this
approximately, and a useful deduction from it is that the numnber (total) of
hiouss lamps installed being very nearly 300 or 3-gths of the lamp capacity
of the dynamo, the load diagram shows {allowing about 4 A. for the street
lamps) that only about one-third or less than one-half of these are in use at
the same moment, which allows a considerable overloading of the dynamo.
Probably plants will operate under sinular conditions in other towns of the
samesize.  Mr. Murray takes great care of his machinery ; being an old
engincer he apprecrates the necessity of cleanliness and attention.  His
boiler, in which he burns coal and wood nuxed, 1s thoroughly washed out
with a hose every month or so, the tubes and smoke flue being cleaned
cvery night after shutting down. An inspection of hines 1s made every
week and every few days the transformers are examined and cleaned out,
He is his own chicf engineer, superintendent and clerk, and finds he can get
along very well with one smart man to fire and generaily look after things,
and a small boy to do any little odd job around town—winng lamps, &c.
He is very particular in watching his pressure indicator, so that there is no
trouble with lamps burning out. e lights are very satisfactory, and
already the plant is earning & very faw dwvidend.

‘This plant has been selected for description as showing* 1. The neces-
sity of thoughtful planning and desigming of power house and capacity be-
fore purchasing. The conditions were carefully censidered ; a convenient
unit put in ; extensions provided for, 2. The advantage of using one type
of machine instead of several. Off one alternating dynamo Aurora has
house and street lights, a_good load lne, simple machinery, and not too
much of it. 3. The satisfactory results of combining the two above advan-
tages. and the cvident possibility that a town of even 2,000 inhabitants pre-
sents a good solid investment to a cautious man.  There are very many
small towns in Ontario, some possessing even a good water power, who
may achicve the same results with the same cautious planning.

It is intended 1n a future article to consider more especially the commer.
cial features of a typical station, and to regard them n the hght thrown on
them by theory.

Incorporation has Ueen granted by the Ontano government to the
Magnetawan Tanning & Electric Co., to conduct a tanming business
and supply clectricity for light, heat and power. The promoters of the
company are - Messts. G. and W. T Martlett, of Oakville : John Wal.
die and William Camcron, Toronte, and R. J. Watson, of Burk's Falls.

Messrs. Davey & Foley, of Thurold, Ont., are negotaung for pos.
session of the water power at the village of Sturgeon Falls, where they
propose to crect a $50,000 pulp will, and supply electne hght and
power. They also ask for a bonus of $7,000, which the town is willing
to give if the necessary power can be obtained from the Ontario govern
ment for that putpose.
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note. —Secretatiez of the various Asenciations are resjuestedt to forwani to us mattes
for publication in this Department not Iater than the goth of each month.

TORONTO ASNOUIATION NO, 1.

The members and friends of the above Assocation to the
number of one hundered or more spent a very pleasamt coening
on November 21st at the Association rooms, Shafteshury Hall,
the occasion being a smoking conceit which this year was
substituted for the usual annual dinner of the Association,  The
char was occupied by the President, Mr. ko | Plubin. Anes.
cellent musical and Tliterary programme wis provided, foilowed
Ly an oyster supper.  Messrs. Mackie and Langdon, of Haml
ton, and Bassett of Kingston, were ampnyst the guests from a
distance.

HAMILTON ASMOCIATION NO. 2.

At the last regulor mecting of the above Assaciation, interest-
ing vapers were read as follows: * Bailer Cmn‘munds." Ly
Bro. Mecad; *The Coming Steam Engine,” by Bro. Batty;
“ Railway Power Stations,” ty Bro. Nash. These papers evoked
an interesting discussion. It is the intention of the officers of
the Association to endeavor to provide papers at each regular
meeting through the winter. .

RROCKVILLE ASSOCIATION NO. 13,

On the nccasion of the installation of officers of this recently
organized association, an official visit was paid to the lodge by
J. J. York, of Montreal, Executive President, and A. E. Edkins,
Toronto, Provincial Deputy, who performed the installation
ceremony. Following the installatton an address of welcome
was presented to Bro. Edkins. An adjournment was then made
to the dining room of the St. Lawrence Hall, where a banquet
was spread in honor of the visitors. Mr. W. F. Chapman, Presi-
dent of the new association, gracefully presided, having on his
right Rev. W. A. McKenzie and Mr. York, and on his left Mr.
Geo. A. Dana, M.P.P, and Mr. Edkins. Letters of regret were
read from several prominent citizens who were unable to be
present.

The toast list was as follows : “ Canada Our Home,” respond-
ed to by Mr Dana, M.P.P.; *Brockville, the Island City.”
responded to by Mr. V. R. Marshall ; “ Commerce and Manu-
facturs,” responded to sby Messrs, 1. Derbyshire, John M. Gill
and Mr. Garson, ex-M. P. P.; * Education, the Engineer’s Aid,”
responded to by Messrs. Gen. R. \Webster and I J. Storey;
“The C. A. S.E.;” responded to by Bro. J. ] York; *The Ont-
ario Association of Stationary Engineers,” responded to by Bra.
A. E. Edkins ; * Kindred Societies,” responded to by Rev. W,
A. McKenzie ; *“The President and Officers of the Local Branch,”
responded to by Mr. W. F. Chapman.

‘The interest and pleasure of the occasion was heightened by
the scrvices of a male quartette, composed of Messrs. W, Bryant,
Wright, Smith and Geo. Smart.

ToronTO, November 20th, 1894.
Editor Euecrricat. News

SIR,—UN November 6th, I had the honor of organizing in
Carleton Place, a branch ofthe C. A. S, E., which wiil henceforth
be known as Carleton Place Association No. 16, C.A.S. E. |
was ably assisted by Bro. F. Robert, President of Ottawa No. 7,
Bro. F. W. Donaldson. and Bro. Cohen, of Ottawa. This branch
starts out under very favorable circumstances, with about twenty
charter members. After the organization and installauon of
officers had been effected, several of the members were called
upen to express their views. Among them was the Mayor of
the town, who is an old engineer. In his remaiks he eulogized
the C. A. S. E and its objects very highly.

President Robert of Ottawa No. 7, gave the members some
good advice based on the work of the Association in Ottawa,
and expressed his belief that No. 16 would prove a progressive
and useful Association.

Bro. F. W, Donaldson also spoke in very high terins of the
good work that the Association was doing, and urged the mem-
bers of the new Association to attend the mectings and make
them interesting.

The newly elected officers from the President down, expressed
their intention of leaving no stone unturned to make the Asso-
ciation a success. The writer was also called upon for a few
remarks, and to the best of his ability outlined the aims and ob-
jects of the C. A.S. E. The meeting then adjourned, atter hav-
ing spent a very pleasant evening.

On November 8th, Brockville Association No. 15, was insti-
tuted by our worthy Executive President, Bro. York, assisted by
the writer. It was expected that Bro. Devlin of Kingston, Bro.
Past President Wickens, of Toronto, and Ryan and Hunt, of
Montreal would have been with us; but unfortunately, Bro.
Devlin was stricken down the night before with inflatnmation,
and for some days was in a very serious condition, but is now
on the way to recovery,—a fact which all our members will be
glad to hear.  Bros. Ryan, Hunt and Wickens, were unable to
be on hand, which was a disappointment to all. During the
afternoon, Bro. President York and myself were taken in hand
by Mr. Storey, the genial Superintendent of the Canada Carriage

Co., and shown through their extensive and well managed estib

ment.  Mr. Storey also very kindly drove us ount to the new
Asylum bldings, and other pomts of interest.  1n fact we were
treated  with the utmost kindness by eveiyone, and shall long
remembered our visit to the Island City.  ‘The banqguet m the
evening was the most pleasant affair 1 have yet attended i con

nection with the C. A, E E.

Yours very truly,
A B EpRINS Prov. Dep oy,

MOONLIGHT SCHEDULE FOR DECEMBER.

ey \J
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Total, 244.40
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THE MARITIME PROVINCES.

Cocrespondence of the Errerricar Naws)
ST, Jons, N. B, November 215, 18y4.

Last wech a well-known civil engincer was in the city making en-
quiries with reference 1o constructing an electric railway between this
city and Fredericton,  Persons who were spoken to about the matter
expressed themselves in favor of it.  They thought such a read could be
constructed at a nominal cost, and that it could he made 1o pay a goud
dividend. The distance from St. John to Fredericton is 85 miles.  The
road would run through a rich farming section nearly “all the way.
There are several pretty little summer revorts along the river where city
people spend the hot weather and where large numbers go for Sunday,
reterning to their work on Monday morning.  The trains make only
one trip between St John and Fredericton daily.  If the clectne rail
road is built the cars will make several trips daily between the oty and
these suburbs. They will make a trip to Fredericton and return same
day. The gentleman who has interested himself in the scheme, told
the writer that he would stop the cars wherever there was a person to
ﬁ:l on or ofl. They would carry mail and light produce.  There woulkd

no depots.  He thought the cars should be a little larger than
those in use in the city.  He thought they could travel twenty miles an
hour without any difficulty. Another thing that would tend to make
the road pay is the high sates of fare charged by the C. P, R, officials.
It is calculated that persons patronizing the electric cars could make
scwi'ml round trips as cheaply as they can make a single trip via the
C. PR

St. Stephens’ new clectric sticet railway is giving good satisfaction.
The cars are twenty fect long on the inside, and can seat thirty persons
quite comfortably.  They are heated and lighted by clectricity.  The
cars are vichly upholstercd in plush and are in keeping with the general
eacellent equipment of the entize road.  They were built by the Jackson
& Sharpe Comvany, of Wilmington, Del.

The snow storm that steuck this city a few weeks ago caused more
damage to the telegraph, clectnc hght and telephone wires than any
storm for over twently years. DBusiness was practically paralysed for
three days.  The offices and stores on the main streets were” hghted
with oil lamps and candles for two nights.  There was no telegraphu
commaunication out of the city for some time.  The telephune cumpuny
suffered to the extent of several thovsand dullare. They have nut yat
completed sepairs.

A bonus and right of way has been granted to Capt. Carter, of Des
cronto, for an clectric sailway to run frum the G. T. R, station, Oshawa,
to O<hawa-on-the-Lake.
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HOW TO DEAL WITH APPARENT DEATH FROM
ELECTRIC SHOCK.

v AvGUSTIN B Gort ks, M1y
Mo mtarest has recently been exated by the report from

Frmee of the resusatation of a man apparently kilied by elec-
tncity, and by the announcement of the Freach scientist d'Ar.

mast deadly, strange 10 say, ncarly always produces death in
tlus second manner

To say that a person has received a shock from a wire convey-
ing a current of fow or five thousand volts, does not ncccssariiy

sienify that the body has been subjected to the full force of the
current, even if the meter daes register nearly one ampere dn-
ing the tune of the accident.

In view of the fact that the human

FiIrsT PostrtoN.

sunval that a person so shacked should be treated as one drowned.
The suggestion 1s a good one but may be somewhat misleading
unless understood : that is, unless the person undentaking the
resuscitation  appreciates what is to be accomplished and  just
how 1t 13 to be done.

As tins anthonty <ays, electne shock nny produce death in
One M1 WO Ways, vz -

body offers a resistance of several thousand ohns, wlich 1esist-
ance is greatly increased by imperfect contact, and by charnng
and buining the tissues at the points of apphcation, it is not
often that the internal structures or vital organs are submted
to a very considerable volume of current, though it apparently
passes through the body. It must be borne in mind that when
the clothing s moist with perspiration or wet with run, it offers

SECOND POSsITION.

‘11 By producing destructive tissue chanues, when death 1s
absolute ; or .2), by producing sudden arrest of the respiratory
and heart muscles through excitement of the nerve centres,
when death is only apparent ; wn other words animation is mere-
ly suspended. ‘The subject tay be aroused from this syncope
if efforts at resuscitation are not too long delayed.

The altermating current, which s usually regarded as the

a circuit of less resistance than the human body, and in this
event the body receives only a shunt current very much less in
quantity than the main current. The bulk of current in this in-
stance, passes over the surface and does not enter the body.
This may explain the survival of some who have apparently
withstood very powerful currents,

It must be presumed, thercfore, that electricity seldom kills
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outright, though the condition of suspended animation, which it
induces, would result in death if not counteracted.

All things considered, it1s rational to attempt the resusutation
of those apparently killed by clectricity, and if not too lony de
layed, the effort pronmses {air (hances of success, provided
proper means are instituted.

I}lhc bady has actually been submitted to a current of suf-
ficient volume to produce destructive tissue changes, all efforts
at resuscitation will, of course, be fuule,

If, on the other hand, only respiration and the heart’s action
have been temporatily arrested, there is a condition of syncope
simulating apparent death by drowning, or from anivsthetics,
and the physician knows that patiemts in this condition are fre-
quently revived.  Laymen will appreciate the nature of this con-
(Iition if it is eaplained as one of exageerated faint and would
aot feel appalled upon encountering it if previously instructed
how ta cope with it.  In an ordinary fainting spell the necessity
to stimulate is universally appreciated. In syncope resulting
from an electric shock stimulation s likewise indicated, but
more vigorous measures e required.  This is the only differ-
ence.

As said above, the direction 1o treat one shocked by electricity
as one drowned may be nusleading, as the conception of the lay-
man of the necessities in this case would be to roll the bady on
a barrel.  Let him understand that the condition is one of exag-
perated faint, that the necessity is for prompt stunulation, and
that the quickest and most pawerful stimunlent which can be em-
Noyed is artificial rcs;l)irmion. Tiee man must be made to breathe,
if this is possible, and cfforts to induce respiration must nat be
suspended until breathing is fully and normally restored or un-
til it is absolutely certain that hfe is extinct.  This cannot be as-
sured in less than an hour's persistent, energetic, tireless cffort.

The accompanying illustrations will serve to make intelligible
the following directions for artificial respirations.

The body must be placed upon the back. A roll made of acoat
ar anything else convenicnt (#olled, not folded) is placed under
the shoulders and must be sufficiently large to so prop the spine
up as to drop the head backwards. The operator should kneel
behind the subject’s head, facing hi, prasp the elbows and draw
them wel! over the head, so as to bring them almost together
above 1t, and hold them there for two or three seconds.  Then
he carries them down to the sides and front of the chest, finnly
compressing it by throwing his weight upon tham.  After two or
three seconds the arms are again cariied above the head and the
same manaavre is repeated, at the rate of fiftcen or siteen
times per minute. At the same time the tongae must be drawn
out to free the throat. This manipulation stimulates respiration
in the following manner, viz: \When the arms are extended over
the head, the chest walls are expanded, just as an inspiration, and
if he throat is clear the air will rush into the lungs. \When the
arms are brought down to the sides of the chest, compressing it,
the air is expelled, just as in expiration.

OXYGEN CYLINDER AND APPLIANCES,

This is the mos* convenient and reliable manner of inducing
artificial respiration It is known as Sylvester’s method. The
operator must, however, appreciate the fact that this manipula-
tion must be executed with methodical deliberation just as de-
scribed and never hurriedly nor half-heartedly. To grasp the
arms and move them rapidly up and down like a pump handle
is both absurd and absolutely uscless.

In addition to this, if an assistant be at hand, the tongue, held
by a cloth or handkerchicf to prevent slipping, should be seized
and drawn forcibly out during the act of inspiration or when the
arms are extended above the head, and when the chest is com-

pressed it may be allowed to recede.  Tins rhythnucal tracuon
upon the tonguc is in itself an cxcelleut stimulant of 1espiration.
It acts not only by freemy the throat of the tongue, which may
fall back .and obstruct breatlung, but also by reflex irrtaton,
through the fraenum or budle under the tongue hemy drawn
forcibly against the lower teeth.

Should these efforts fail to chent any response or arouse any
sigus of life, recourse may be haa to anothet method of stimula-
tion by exating the dormant nerve centres.  T'lns should, how-
ever, be reserved for the physician, who should always be sum-
moned when it is possible to get one, or shounld be made use of
only by one wha reahzes the mjury that inay be done if 1t is care-
lessly practiced. Sull, wheun the necessity s gveat and ather
means have been exhausted, some 0 k 1s allowable,

AN Tuerovaseb Mo e,

I refer to forable stretching of the sphuncter muscle control-
ing the 1ectum or lower bowel. It 1s well known to physicians
that this muscle s the last portion of the bady to lose its senss
Lility and that by wrntating it by forably stretching, @ gasp will
often be choted from one actually monbund,

The method of procedure 1s this

Turning the patient on the side, the mdes finger or thumb is
inserted into the rectum and the wusde, which, if sensible, will
be felt to resist, should be forcibly and suddenly drawn dack-
svards, towards the spine.  Care must be taken not to introduce
the finger roughly, or to use sufficient force to lacerate or wound
the parts.

Having obtained one gasp, aruficial respitiation should be con-
tinued and a repetition of the proceeding should be reserved un-
til respiration again fa‘ls.  In some instinces, however, it may
be necessary to repeat this with every effort at inducing inspira-
tion, that is, every time the arms are extended over the head.
The subject then being on the back, the knees are drawn up-
wards to facilitate access to the rectum,

If the accident occurs in a aty or large town, oxygen, which
may be obtained at every drug store may be used. Thisis a
powerful stimulant to the heart if it can be imade to enter the
funye.

‘This gas comes in cylinders furnished with a stop-cock and
tubes and bottle, which latter is to be half filled with water
through which the gas passes when turned on. [See figures.] If
a cone or mouth-piece is not furnished’ with the apparatus, one
can be hastily improvised from a piece of suff paperand attached
by a string to the ordinary mouth-piece.  T'o use the oxysen,
place the cone over the patuent's face and turn on the stop-cock
until the. gas is seen to bubble frecly through the water in the
bottle. Efforts at artificial respiration should be kept up  while
the gas is being administered to fuvor its entrance into the
lungs.

The usc of elecirieny to re-awaken the heart and lungs to ac-
tion offers another aunibary to the resuscitation process, but im-
plies the skilled employment of special electnical apparatus
purcly within the possession of the physician, wha aaturallly
does not require instruction,

\When I was requested by the editors of The Electrical World
to contribute tiis article I gladiy accented because :

(1) I am convinced that many who have died in cousequence
of clectrical shocks might have been saved if those at hand had
been properly instructed in the methads of reviving suspended
ammation, and,

(2) 1 hope all electrical companies will be nnpressed with the
importance of having their linemen and other cmployees en-
saped m the vicinity of dangerous currents, so mstructed and
trained that without delay methads of resuscitat.on can at once
be instituted.

Thus the gant clectiicity will more surely become man s ser-
vant, a farthful and ever obedient une, instead of as nuw, occasion-
ally, through man’s carelessness, his slayer.— Electrical World,
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Bunsecours street, Muntreal R, Drvwin, Uressdent, Alfred Latout, Secre-
tary, 306 Delisle street. St. Cunegonde.

BRANDON. MaAN., Brancyt No. 1 —Meets 15t and 3rd Friday each
aionth, o Ly Hall. A, R, Crawford, President; Arthur Fleming,
Secretary.

GueLris Brancit No. 6.—Meets 15t and 3rd Wednesday each month at
7:30. p.m. C. Jorden, President; H. I, Flewelling, Secretary. Box No 8.

OtTawAa BraRecH, No. 7. — Meets and and 4th Tuesday, each
month, corner Bank and Sparks stiects, Frank Robert, President, F,
Merrill, Sccretary, 352 Wellington Street.

DrESDEN Branci No. 8.—Mcets every 2nd week in each month; Thos,
Merrill, Sectetary.

Brx1aN BrRANCIE NO. g.—Meets and and 4th Saturday each month at
8 p.m. W, J. Rhodes, President; G. Steinmetz, Secretary, Berhn Ont.

KIXGSTON BRANCH No. 10.—Meets 15t and 3rd Tuesday in each month
m Fraser Hall, King Street, at 8 pm.  J. Devhn, President, A. Strong:,
Secretary

WINNIFEG BRANCIE NO. 31 —President. Chas. K. Robertson Recording
Secretary, L. Brandon, Financial Secretary, Arthur Harper.,

KINCARUINE BRANCH NG 32, —Meets every 1uesday at 8o clock. in the
Engincer’s Hall, Waterworks. President, Jus."Walker ; Secretary, A. Scott,

WiakTON BRANen No. 13 - President. Win Craddock . Rec. Secre
try, Ed. Dunham,

PETERBOROUGLH BRANGH No. 14.—Meets 2ud and gth Wednesday n
cach month. S, Potter, President, ¢ Roluson, Vice-President, V.
Sharp, engineer steam laundry, Charlotie Street. Secretary.

BrockviLLE Brancu No. 15.—W. F. Chapman, President: James
Astkens, Secretary.

CARLETON PLACE BRANCH No. 16, W, H. Routh, President , A, M.
Schofield, Sccretary.

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS,

BOARD OF EXAMINERS.
President, A. E, EpKINS, . 139 Borden st., ‘T'oronto,
Vice-President, R, DICRINSON, - Electric Light Co., Hamilton.
Registrar, A. M. WICKRNS, . - 280 Berkeley st., ‘Toronto.
‘Teeasurer, R. MACKIE, - - 28 Napier st.. Hamilton,
Solicior, J. A. MCANDREWS, . Toronto.

Tokoxro A, E. Edkine, A, M. Wickens, E. J. Phillips, F. Donaldson.
Hamnron—P, Swot, R, Mackie, R. Dickinson.

PeTeErBoRro’—S. Potter, care General Electric Co.

BRANTFORD—A. Anies, care Patterson & Sons.

RKI8GsTON—). Devlin [Chief Engincer Penetentary), J. Cimpbedl.
LoNpoN—F, Mitchell.

Informauon regarding exannaations will be furmished on application to

.any member of the Board,

THEY have their exits and their entrances.  Exit the electnc

fan enter the clectric heater.

Ot the 12,000 nules of street railway lings in the United States
and Canada, about 7,200 niles are operated by electricity.

I is understood that the Royal Electric Co., of Montreal,
have made arrangements with the Stanley Electric Mfy. Co., of
Pittsfield, Mass., to manufacture their apparatus in Canada under
royalty. The Royal Electric Company have issued new bonds
to upwards of haif a million dollars. The money received from
this source will, it is understood, be laid out in improvements to
manufacturing plant and buildings. The company some years
ago, started out to invent and manufacture apparatus on original
limes. This policy is understood to have involved them in
financial loss. The present arrangement, ander which they will
manufacture apparatus that has been well tested, will undoubtedly
prove to be a less troublesome and in every way more saus.
factory and profitable one, especially if accompanied by up-to-date
methods in business manayement.

IN the case of the recent explosion of a boiler n a saw mili
near Orangeville, Ont., which resulted in the death of two per-
sons and in serious injury to others, the factory inspector for the
district was obliged to consult the povernment before ordenng
an imvestigation, as under the Factory Act he was not authonzed
to hald an investigation unless there were at least six employees
n the mill. In this panticular case the employees numbered
only fne. As itis inthe smaller mills and factones that the
greater number of such accidents happen, owmg to the em-
ployment of incompetent workmen and the neglect of proper
safequards, it would seem to be desirable that the Legislature at
s approaching session should consider the adwisability of
amending the Factory Act in such 2 manner as to bring within
its provisions the smaller mills and factories.



December, 1894

CANADIAN ELECTRICAL NEWS 167

AT a meeting of the Executive Commiittee of the Canadian
Electical Assuuiation held a few days ago, twenty five new
members were elected.  This must be regarded as a gratifying
tats of progress.  Each member of the Asscuation has been
ashed to secure at least one new member dunng the present
year. If this is done, the Association will become, whatit ought
to bevane, vine uf the largest and most influential organizations
on the conunent.  Mr. Dunstan, the newly-elected Preswdent, is
mandesting the deepest interest i the advancement of the As
sociation. It is to be hoped that his enthusiasm will be copied
by every officer and member.

PRrICES in certain lines of manufactured products, have de-
creased fully fifty per cent. within the last ten years. Ifthe manu-
facturers of these products had been told in the previous decade
the price at which they would be obliged to sell in the present
day, they would have seen nothinyg but ruin staring them in the
face, and in many cases wonld no doubt have gone into othe:
lines of business. But the result has not proved to be so disas-
trous as i that day must have seemed certain,  Increased com-
peution, followed by lowenny of prices, has been accompamed
by improvements in manufacturing processes, by means of which
the cost of production has been largely reduced. The electnc
lLight has performed valuable service in this direction. By its
use 1t 1s possible to operate 2 manufactory as perfectly by night
as by day, and by running twenty hours instead of ten, the out-
put of many factories has been doubled, and the larger pro-
duction kas enabled the owners to sell at a closer margin of
profit.

Tur Hamilton, Grimshy and Beamsville Electric Railway is
the first of the Canadian electnic suburban lines, so far as we
arc aware, to be operated by stecam railroad methods. The
company employ a train despatcher, and issue tickets from point
to pointon the line, which are collected and punched by the
conductors. Under this system the passenger simply pays for
the distance he wishes to travel, and not a fixed rate regardless
of distance, as heretofore has been the rule on most lines of this
character. The system ts said to work most satisfactorily, and
the road has already developed such an amount of business that
the necessity for a double track and sccond power station at
Grmsby s forcing itsclf on the attention of the directors. The
fact that the methods ot operation employed by steam railroads
have been tound to be necessary for clectric suburban roads,
is another proof of the contention made in our article last month
reparding the duty on steel rals, that the suburban electric
roads are not street railways, but railroads to all intents and
purposes.

[Ht Domunion Government 1s called upon by some of the
admirers of protection to encournge the manufacture in Canada
of steel tauls, by putting a suff duty on rails imported from abroads.
So far as rails for use in the construction of clectric railroads are
concerned, this has already been done.  Steel rails imported for
this purposc inust pav a duty of 30 per cent., which 1 our opin.
1on ought to be encouragement enough.  1f the government is
deternuned to mamtan the present duty on rals for electric rail-
road purposcs, consistency demands that it should lose no ume
i unposing a hke duty an rails for use on steam railroads.  As
was shown 1in owr article on the subject last month, there 1s at
present a distinction made where there does not exist a differ-
ence. If the imposing of 30 percent. on steel rails for all pur-
poses, would lead to the manutacture of rails in Canada, we
presume the electric companies would be willing to bear therr
sharc of the burden for a limited time—say ten years—which
should be sufficient to place the home manufacturers in position
to compete with those abroad, as the Americans arc non doing.
If a steel raul industry cannot be established 10 Canada, under a
protective duty of thirty per cent., it should be concluded that
the conditions for cheap production are here lacking, or that our
manufacturers du net possess the requisite hnowledge of the
cconomics of the business. Whatever policy the government
may deem to be the proper one, should be announced at as
carly adate as possible, in order that the development of clectric
raulways in Canada, which has so promusingly sct in, may not
be retarded, and above all, whatever the policy may be, let it be
a consistent one.

ALL honest business men will read with pleasure Judge
MacDougall's commendaton on the upnght course pursued by
the Toronto Electric Light Co., under trying circumstances,
when a most important contract was at stake.  These bribe
takers, influence sellers, and trust breaking commission receivers,
are the pest of honest business. It is the special evil of all such
dishunest and underhand methods of doing business that they
doubly tend to make mmpossible any strmghtforward sale of
goods on their ments alone. .\ sale effected by disreputable or
dishonest means, is not only an increase of business to those
dealers who will use such means, but itis at the same time a
loss of business to some upright dealer. Every honest business
man who wishes to prosper honestly 1s concerned in withstand
ing corrupt or undechand approaches, and owes thanks to all
others who do the same.

JUDGE MacDougall’s interim report on the investigation con-
cerning the electric lighting  contract, moie than bears out the
position taken by the Canaman ELECTRICAL NEws.  From
the beginning of the municipal electric plant controversy we
have uniformly contended that the crucial point in the question
at issue is the unfitness of our municipal institutions to be in
trusted with the control of any industrial department.  With the
possibility of jobbery in letting contracts for supplies, the proba
bility of favoritism and political influence in making appointnients,
and the certainty of slackness in contro) of details, the futility
of all estimates of running expenses under municipal ownership
should be manifest. These evils are sufficient to cendeman any
such project, but added to these thete must now be taken into
account a form of corruption graver than mere jobbery, namely,
direct bribery and the salc of votes for money. Judge Mac-
Dougall's report finds at lcast one Toronto alderman guilty of
soliciting a bribe for his vote.

THAT prejudice dies hard cven in this age of newspapers and
modern impiovements is seen in the objection taken by the
farmers of \Waterloo county against the building of an electric
road in that locality, beciuse the schewne would do away, in a
great measure, with horses, and the latter would, consequently,
depreciate in value. Everyone knows the trouble encountered
when the spinning-jenny,the sewing machine, and the agricultural
improventents of recent years were first introduced. Al these
had to run the gauntlet of prejudice and narrow minded criti-
cism, and their history ought to prove to anyone who thinks or
observes that the wheels of progress cannot be blocked in any
such manner as this. \When Stephenson was asked what was
to become of the cow when steain became the propelling power
with railroads, and the risk of slaughtering cattle in this manner
increased, he sumply answered that it was so much the
worse for the cow. All men with a spark of humamty in their
breasts love the horse, and fror an cconomic standpoint know
how much this noble anunal has done to advance the best in
terests of city and countty. He will still have his place in the
commercial economy of the age, but let the farmers near Berlin
and Preston make up their minds that it will be unsafe for him
or them to run up against an clectric motor.  Agricultural com
munities have been immeasurably benefited by the opportunities
the railroads have given them to carry the produce of their
farms, not only conveniently to the adjoining market places, but
to get this produce forwarded tothe uttermost marts of the
carth. The electric rond is simply going to further their inter
csts along these lines.  Besides our good friend Rustic will be a
more intelligent farmer, as he manages to get away occasionally
from his hay forks and threshers and leams something of the
big world around him.

IN the suit for damages brought against the Toronto Electric
Light Co., the Holmes Protection Co. and the Bell Telephone
Co., of Toronto, by a lady who sufiered injury by coming in con
tact with an electric wire danyling in the street, a Mr. Crass, desiy
nated as “Electnician of the Cooper Institute, New York,” was
called to give expert tesumony on behalf of the plantifi.  Mr.
Cross is reported to have condemned 10 no uncertain terms, the
character of the insulation employed in Toronto.  For the purpose
of tesung the night of the witness to pose as an expert, a hneman
of one of the defendant companics was despatched to procure a
piece of wire from the scenc of the accident.  This piece of
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wire, with two pieces of new wire, was submitted to Mr Cross
for his opininn as to the character of the insulation  After hav-
ing critically examined the three samples of wire, the witness is
reported to have stated that they were all of good quality, and
on being asked which of the three in his opinion was the best,
he selected the sample taken from the scene of the accident.
This demonstzation of ignorance led to enquiries being made
concerning this so-called expert. The result is, that he is de-
clared to be unknown to the authorities of Cooper Institute, and
s0 far askanown, has held no pasition of importance which
waould entitle him to regard himself, or to be regarded by others,
ats an authority on electrical matters, 1t is due to the reputation
of the local electrical companies, as well as to the public welfare,
that we should protest against the statements which have been
made by this self-styled “electrical expert,” and which have
been made the text for alanmist articles in the insurance and
other papers. We would call attention to the fact that in the
case in question, Judge McDougall had no fault to find with
the character of the insulation.

A <111108 load curve is drawn by plotting the load (n
amipeses, hotse power or hdowatts, measured by vertical ines
opposite the hours measured on a hornizontal hne.  Its very
casily done, and however small a central station may be, it's
load curve shonld always be plotted from time to time.  Although
the manages knows in a genesal way, how the load ranes «
different bours dunng the daily running tane, and at different
seasons of the year, he can have no such ciear knowledge of
the variation as 2 plotted curve will pive him , and nothing can
brit , home to him so forcibly the possibilities of niproseient.
The area between the load curve and  the honzontal line, whose
length is the daily ruaning time, is the actual daily output of
his station  The arex of the rectangle whose base is the sune
line and whose height is the full load capacity of his plant, s
the possible daily output of the same plant. And when these
arc reduced to figures there will be few managers who will not
be surprised at the small percentage the actual is of the possible
output  “load factor” is the convenent term which has been
wtrodued to evpress this percentage, and a load facior of 40,
1s1are . 20 s more hike the average results,  Take for instance
a load factor of 23%, with a station which pays 67 dividends.
‘This means, that with one quarter its greatest possible outpun,
the investment is carming the whole of its interest in addinen to
the running eapenses and depreciation, dueto the actual output.
Cansequently, if additional load can be added to the same plant,
any excess of income from it, over the entire running expensc
and deprediation due o it, is so much net profit. For speaial
senies limited to the slack hovrs, the station can profitably
make special prices.  Wath the oad curve before lus eyes, show-
ing phinly and definitely the hollows to be filled up and the low
levels 10 be raiscd, the manager can best apply his local know-
ledye of his customers and possible customers, 1o devising plans
for meeting thawr needs without increasing his  plant—plans
increasing his customers or their profits, and showing to his
own satisfaction on his annual balance sheet.

W1 may alinost be called the distinguishing charactenstic
of the electnic milway as compared with its competitors, steam
raitroads on the one side and horse mailroads on the other, is its
ability to give with economy a service both rapid and frequent.
With the same frequency as horse cats, the superior speed of
clectne cars induces greatly increased travel in towns, whilst on
suburban tines running at somewhat less speed than  competing
steam roads, traffic flows to the clectric and is built up by it,
owing to the more frequent service given by the latter.  Suburban
electne service 1s most cconomical as well as mosi convenient
when it is diffused over the day, whilst for economical sieam
<ervice the taffic must be concentrated into the larger an.d con-
sequently more infrequent units which have much less tendency
o promote increased travel.  But this characteristic has appli-
cations to other uses besides passenger traffic, though from the
force of custom such uses are not readily discerned by the gen-
eral public, and indeed do not always at once strike those whom
they specially concesn.  An mstance in pont 1s the watering of
the track allowance in summer by electric tank cars, as was done
iast summer in Taronto, better and at less cost than by watering

cants.  Another and much moure imporiant apphcation s 10 local
mail service. The carnage of mad mattes from the pust office
to the railway station, as is done by the electnic sureet railway in
Ottawa, is only a small part of such service. In the United
States the post office authonties have gwen the -ubject much
attention, and Sir Adolphe Caron, postmaster-pencral, recently
inspected ti:e system in use at Brooklyn where the apphcation of
trolley cars to mail service has been carried fusther than in any
other place. Besides carriage of mails to and from trains, from
main post oflice to branches, and direct interchange between
branches instead of through mam post office ; carner delvery s
quickened by a car which, rinning on schedule time, takes out car-
riers’ bays, sorted for distribution, and delivers them to the men
on their beats, receiving from them letter bov collections.  For
suburban service a car, with a compartmen: fitted up like 2
regular mail car, carries a wmail clerk, who rerceives, sorts and
delivers letters between post offices en route.  ITnough has heen
said to show the value of this use of electric cars, which will no
doubt be extended as time goes on.  As sub..1ban roads are ex-
tended, improved mail service by them will be 2 great boon. At
present a1 post office seven or eight miles fro.a a large town may
easily have ponrer mail communication with ot than Toronto has
with Maontreal. .

Thy reappearance of the Aue. or Welsbach gas burner, and
the vigorous way in which it s being pushed into use, tender it
a matter of mterest to all concerned in electnic hghting, and es-
pecially to those incandescert plants which have gas competi-
tion The standard of perfect light is sunlight, and the ideal
artificial light to be wimed at s the nearest pussible approach to
this standard of white hght.  The ordwmnary gas jet, ml lamps and
incandescent electric lamps fait of this standard through the pre-
dominance of the yellow rays in their spectra.  The arc light
has the brilliancy which the incandescent hght lacks, a bnlis-
ancy due to the extension of s spectrum well into the violet
region, but unfortunately the wviolet rays are dispropostionately
powerful, with the result of giving not a white, but a bluish white
light The Auer light has someth'ng of the brilhuncy lacking
in incandescent lights, though not so much so as the arc nght,
but it has also a predoninance of pieen rays, making 1t a green-
ish white light, with the usual rather ghastly effect which is in-
separable from green light. Inguiries from users of the Auer
light show that one of these burners, whuse annual cost for gas
is the same as the anaual curreat cost of an mncandescent lamp,
gives much more light than an ncandescent lamp ; but has off-
setting disadvantages. It is a gas light with all the disadvan-
tages of gas, and a few more added on its own account. It
gives ont heat, consumnes oaygen, and produces carbonic gases
and sulphurous fumes hke any other gas jet. It requires the
use of matches; cach burner must be lit separately and the
globes or glass chimneys must be kept clean. The cones oy
mantles are frail , their hfe s reponied 1o be about 700 houts.
They are renewed annually free of cost, but if broken or burnt
out in less time they cost for renewal twice the presen? price of
incandescent lamps. It cannot be said that the color of the
light is popular, and some rcports state that long before the
mantles are burnt out, the bright greenish white light of the new
mantles becomes very much less bright and very much mare
green. This la- defecy, if true, may perhaps be got rid of by
improved manwmacture, and policy may dictate free renewals,
But giving the Auer light the benefit of every doubt, what re.
mains > A cheaper but rather more troublesome gas light, of a
not pleasant color, and too glaring for agreeable use in offices or
dwellings. It is not casy to scc that there is anything 1n this to
send clectric hght stocks ttunbhing.  Incandescent lamps, clearer
than gas jets and no brighter, forced themselves into use in the
face of estahlished gas lights. The fair inference is that their
use is Jargely based on other qualities than bnghtness and
cheapness, and these qualities are not infrninged by the new gas
burner. If the Auer light is deserving, and has its sphere, it
will find it ; but it does not scem likely that this sphere will much
if at all overlap the legitimate sphere of the incandescent light.
If they do seem 10 comie into competition, it will probably be in
that no-man’s-land which lics between the ardinary incandescent
and the ordinary arc light, and & very promising clectric claim-
ant for this poorly occupied teiritory is coming to the front in
the form of the small arc or subdivided arc. In the meantime
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the present Auer light 1s something new to the public , doubtless
many people will try 1t, doubless also many of them will discand
it and during tns trial stage it behooves the electric light com-
panies to see that they do not lay their hght open to just criticism
by poor regulation, low pressure, or worn out and blackened
lamps. The Auer hght 1s not a recent thing ; it has been more
or less in the field for some years ; the present form 1s presum-
ably an improvement, and its present use is greater than ever be-
fore, but some months must elapse before anyone can judge
whether it is here to stay or whether this is merely a boom. In
the meantume let the electnic hght compames *“keep thewr pow
der dry,” by carefully maintaining the quality of the hight they
furnish,

THE ONLOOKER.

“ A fortune 1s in store for the man,” said \W. E. Davis, clectn-
cal engmeer of the Toronto Street Railway Co., “who will
wvent a trolley wheel that will jive satisfaction to street railway
companies.” At the ime Mr. Davis made this remark the
conversation was interrupted by the entrance of a workman
from the shops, who was endeavoring to overcome sume of the
difficulties resulting in loss of power sustained by the presem
trolley wheels. The remark was made that there was, perhaps,
not another electiie ruad in the country that lost as much power
in this manner as the Toronto Company. The Onlooker asked
for an explanation, and Mr. Davis was disposed to credit a good
deal of the trouble to the style of rails that were in use in
Toronto. Hesawd. **You notice the frequent tlashing out of
light that une will see at night us « car proceeds along the
road. “This is due to the kind of r.ails in use, Causing unerenness
and jumping, and especially is this the case using tiailers to the
extent that we do on the system here. However, this 1s the
only raul that has met the requirements of the city engineer and
the company will have to do the best it can under the curcum-
stances.” ‘T'he Onlovker asked Mr. Davis of it was the intention
to heat the cars this year with electricity, and he answered with
an emphatic “ No.” The cost, as compared with the use of
stoves was altogether too heavy. 1t would require about joo
horse power, said Mi. Davis, 0 satisfactonly heat the cars by
electricity and there would be no money i that.  Notwang
the works near by the remains of an old yuard for preventing
accidents, the Onlooker enquired if the company had got
anything sausfactory m that direction. *There 15 just this
about 1it,” rephied Mr. Davis, “we are now uzing a guard that
meets with the approval of the Lty engineer, though probably o
score of different gnards have been submitted to us for tnial.
The one in use is the same as is being used in Buffale” Itis
most necessary that every precaution should be taken against
loss of lfe through the rapid transit system in use to-day
near’y all large cities.  But the more complete solution would
seein to be outside of anything as imperfect as « yuard in front
of the motor. Perhaps the electric brake, fully described in the
paper by Mr. Elmer A. Speiry, of Cleveland, and read before
the recent meeting of the Canadin Electnical Association s
destined more campletely to ineet this necessity than any other
scheme. Mr. Sperry has succeeded in bringing the electric brake
toa high degree of practicability, and it does not need much
observation or thought to recognize that where accidents occur
on clectnic roads these are due o the fact, usually, that the speed
of the car has not been more quickly arrested.  Mr. Sperry's
patent combines the two ncthods of braking by converting
the car motor nto a dynamo, and by utilizing the current
as an intermediary for the generation of magnetism to operate
the magnet, «nd applyving them together sinultancously.

X X X X

In the ficld of practical electnicity, one hears less, perhaps,
of development in telephonic affairs than insome other branches
ot the science.  Touching on this matter in conversation with
Mr. K. J. Dunstan, manager at Toronto for the Bcll Telephone
Coa., and the genial president of the Canadian Electrical Asso-
ciation, this gentleman remarked 10 the Onlooker : *“ It would
be 2 mistake to judge trom this fac: that no progress was being
made in this department of clecirical science.  We go on our
way quictly, giving apparently satisfactory secvice to the public,
but I question if in any other ficld greater advances are being
made than in handling the telephone business. Constant im-
provement in all the details of the business is the arder of the
day. and it can be understood that in a work like ours where the
smallest details are of great importance, whete, in fact, in the
matter of time, we count by seconds and the fraction of a second
is an item of importance, marked development may take place
and yet only thosc who are closcly watching the work will real-
ize the fact. 1 might, for the moment, refer to the new switch
board that is being placed in the Exchange at Toronto, and t>
which the ELECTRICAL NEWS has alreaay made some reference.
Just take the case of the automatic Jdrop that will be a feature of
the new switch board. it will prove a savine of time and labor
in the handling of the business of this Exchange that will inat
cnally help operations at this end of the *phonc, as well as each
individual subscriber.” The Oalooker, however, will not draw
further by way of illustration on the new switchboard, as when
it is fully completed, which will be shortly, a description in detail,

which will, no doubt, be mteresting to readers, will be jiven in
these columus,  Whilst the principle of the tetephone dates back
many years, as readers of this journal will know, it iemained to
Aleaander Graham Uell, of Boston, n 1877 to discover the
method by which all the charactensucs of sound, pitch, intensity
and quality could be tiansmitted.  This 15 less than @ score of
years ago, and when one recognizes this fact and thinks of
the perfected character of the telephone business of to-day, then
1s realized the force of Mr. Dunstan’s remark as to the progress
made in this department of electricity.

X X x X

The matter did not come up directly 10 conversation with
Mr. Dunstan, but enough wis said to suggest to the Onlooker
that with the imwprovements being made i the telephone there
will also come a remnedy for some of the abuses that are common
to the service. This may be said to be a commercial, rather
than a scientific phase of the business, but the abuse of the
telephone  service grows to such an eatent in all towns
and cities that companies are seeing the necessity of applying
remedies more vigorous than have vet been adopted in
many places. One evil is overcome in some cities by making
a charge for the telephone to cover sunply so many calls; beyond
that figure within the period of lease an extra charge is made.
It may be expected that this plan will in time be more univer-
sally adopted. The new device for registenng the calls made
on telephones has reached that degree of cfficiuney that no
trouble need be realized in keeping a record of these between
the exchange and the subscniber.  How convenient it is to drop
into a neighbor’s and use the telephone !  Everyone, of course,
realizes this, but frum the standpomnt of the telephone compames,
while this may be “nuts” to the invidual it is not business to the
company A remedy in this direction would doubtless lead to a
considerable extension of the scrvice, and the conveni-
ence that would follow would be reabized by many to-day,
who (landestinely employ the service . and to the extent that
everyone appreaiates «n article better when it actually becomes
his own, s0 it would be in the case of the telephone.

X X X X

To the splendid equipment of the Toronto Street Raulway
Co. has recently been added a new 1,600 horse power engine
from the factory of Laurie Bros, Montreal  The engine is une
of the largest in use in Canada to-day and the largest used by
any electric railroad.  The Onlooker had an opportunity lately
of inspecting this engine, which had then been i operation three
weeks, and had particulars of its operation fully and intelligently
described by Mr. Ross, mechanical superintendent of the
Liurie Bros., who was giving the engine the usuii manufactuter’s
test. He said, that from the moment the engine had been
started perfect satisfaction had been given, and this remark was
confirmed by Mr. Dasis, electrical engincer, who kindly showed
the Onlooker through the powes house.  This enyine is the only
one in Canada not belted. It possesses a steam jacker 1 cyl-
inder, and is the only enginc n use in the Dominion with a
water jacket. The large wheel 1s a sight to look az, bemng 20
fect in diamieter, and the 1imy of it 38 inches square.  Some con-
ception of the size of the engine may be obtained when we state
that the rim weighs 4o tons, a 22 inch shaft 17 tons, the
discs 6 tons each, and the generator 23 tons.  The construction
of the engine is such that it may be worked in two separate
parts, or together.  If an accident happens to onc part it can be
closed off and the other pait worked singly. The Onlooker,
whilst inspecting the engine with Mr. Rass, had the pleasure of
meeting Mr. Rutherford, chief engincer for the Toronto General
Electric Co., who furnished the generators. This machine is
classified as M.P. 10-800-90, having 10 poles, being 8oo k.w.
capacity, and running at go revolutions per minute. It is the
same size machine as the one which was operated so successful-
ly at the Intramural Railway and of which there have been over
50 sold in the United States and Canada, within the last year.
The frame consists of two steel castings weighing, together with
their pole pieces and spools, nearly 4o tons ; the armature 1s of
the iron-clad type and weighs nearly 23 tons, making a total
weight of 65 tons. The machine is rated for a regular running
load of 1,500 amperes, but as much as 2,400 amperes have al-
ready been taken from it for shont intervals.  This current at
550 volts 1s equal to close upon 2,000 indicated horse power at
the engine.  The machine 1s connected to the bus bars through
one of the Canadian General Electnnc Company's ktest type “ K
circuit breakers which when opened at 2,500 amperes when the
machine was under test, not only showed “itself to be everything
that could be desired, but proved that the dynamo could stand
a strain of this description without bad iesults of any kind.  In-
deed the neutral points for no load and full load are so closc that
it was not even found necessary to move the brushes, It may
be interesting to know that this machine was delivered at the
power house within ane month after reccipt of order.

* The Hutton Electric Co., of Huttonville, have installed a new 750
light incandescent dynamo,  Another copper conductor will be crected
1o carey the current from this new machine to Bramptan,

The council of the town of }‘:}rnhann. Que., have declined to renen
their cuntract with the clectre light cunpany at that place, and are con-
sidering the question of owning and operating theit own Ughticg plant.
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LIGHTNING ARRESTERS.*

Uy Jamns Bukakre.

LAGHIRING Arresters, or pethaps more moperly, * Laghtning Diverters,
are included in the list of applinnces that are requisite for the proper main-
tenance of a modern highting or power plant that has connected with it any
considernble stretch of outside or overhead lines.  “The subject of Lightning
Arresters Is of considerable importance when the nutber of burn-outs and
shut-downs, in cpnseyuence of lightming, 1s taken into consuderation, and a
large vancty of ingemons types of lightning arresters are now furnished for
are lighting —low teusion, continuous cument, alternating cutrent and
street rilway cireuits,

Probably the finst and pioneer device under the above heading isthe hight-
ning rod, over which se much learned discussion was spent even an hundred
years ago. We arc told that there were two factions—the bail and the
point—one advocating that every rod should terminate in a ball, and ther
opponents climorously champoning the ments of a rod fimshing oft in a
point or senies of points,  Even this question has not recened its quictus
yet. A lew notes on this subject will be given later.

Generally speaking, for electric hghting purposes, an eflicient lightning
arrester should be possessed of the ensuing features :

1 To provide dischiarge circuits which shall operate automatically and
tepeatedly, and which shall with certainty forestall and prevent a shost-cir-
cuit of the dynamo, 1n case both lines are struck by lightning simultaneously.

2. To provide lateral discharge circuits, so arranged that they shall in-
variably offer a certtin path tor the lightning to ground, in preferenceto the
other part of the system, which includes the dynato, motor, etc., tobe pro-
tected.

?A ‘T'o be constructed so that free access may readily be had to its essen
tial parts—an important cons‘deration at all times, and often overlooked in
the design of sonie lightming arresters,

The lightming which it is proposed to guatd against has certain peculiar
though prcuﬁ well.-known qualities.  Its chief charactesistic consists in the
fact that in the event of its coming in contact with a path of comparatively
low resistance for ncrmal currents, 1t may find in this path a high imped-
ance to itself.  This 1s especially the case when convolutions or sharp bends
are inserted.

Lightnirg has in consequence 4 tendency to discharge laterally on coming
in contact with & path of this description.

‘This phenonienon of impedance 18 tetined self-induction or electro magnetic
inertia,

Fig. t exemphfies an experiment that bears out this statement. A current

of high voltage and of a highly os-

.A. C cillatory character (which
= analagous properties to lightming)

G is passed from A to C, and instead
Fid |

of going over the path A, B, C, n

jumps the gap at G in preference.
1 Several theories of this peculiar
and characteristic effect of selfein-
v duction ate given —one of them
B being, that when current passes
through a conductor it opens out
magneuc lines of force at right
angles around the conductor (@ Fig 2) When the conductor is straight.
these Uines of force do not interfere with one another, but when any convo-
lutions B or sharp corners ¢ are inserted, then the magnetic lines or whisls
cause an impedance or ohstruction on the passage of a current analogous o
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hpbting.  Coils that give this cflect are termed **choke™ or ** reactive ™
coils, and only man.fest this peculanty with alternating curtents. It has
been demonstrated that a flat spiral will offer @ masimum impedance with
a given length of wire.  The impedance does not continuously increase wath

the number of turns, biut reaches a maxinium at about the seventeenth turn.

The impedance is not pereeptibly 1ncreased by the introduction of an iron
core to the cail, if the core be thoroughly lashinated.

We may now proceed to cnumerate a fow of the best known types of
Ughtrung atvesters

*Pagper read before the M migeal Elevtne Cluh,

The magnetic type is the one most in use, and combines many good fea.
tures, with simplhicity of parts and principle. It has no mioving pieces, and
all parts are readily inspected  “This type is lused on the well known prin.
ciple that an arc, except of static ongin, cannot exist when ns path inter-

poses a strongly excited magnetic field.
F 1 g. 3 Ananteresting expeniment neatly illustmtes
this.  An arcas steuck between electrodes
a and 8, Fig. 3, and the magucet s is brought
a near.  The are 1s 10 consequence detlected,
as shown on the dotted line, by the repelling
force of the magnet, and 1 consequence 1ts
length and resistanceareticreased.  An in.
< crease 1n the repelling foree (such as nearer
proxtmity or increase in exataution of the

magnet) tends to rupture the arc,
‘The Thomson Lightning Arrester, (Fig. 4.)
for arc and low tension continuuus current
5 urcuits, has i magnet #2. and two metal
b wings a and &, about %" distant at ¢; cs
a small centact picce placed %” from 8,
and 15 connected to ground ; « 1s connected to the line. ‘The other side of
the circuit 15 sinnlirly connected.  In the event of the line wire being struck
by lightmng, the inductively wound conl, 1, offers an unpedance, and the gaps
at a-b, and 8.¢, are jumped, thus aflording « good path to ground, A hcavy
current from the dynamo usually follows, and the magnet is highly exaited,

Fig S

s (290

&

taking current from the dynamo, as 1t is in shunt to the arc at .. T'he arce
1s immechately repelled to the furthermnost extremity of the wings, and 1s
broken by either 1ts own resistance or its own heat, causiug a draught of
air, which blows it out.

The Thomson Arrester appears also in another form for alternating cur-

F1g ©

rents. In this type the magnets are laminated and are excited at all times
by the line current being in series with the line.  This is a desirable feature.
as the magnet does not take any precious time to build up its strength, as
in *he continuous cutrent types. Anyone who has observed what a short
time it takes for an alternator—especially smooth core—to burn out on a
short circuit, can appreciate this feature.  This lightning arrester often
m:;y work without appreciable flickering of lights.
ig. 5 shows the connections of this arrester.

The recent discovery of what 1s known as **non arcng metal ™ has
brought out arresters of novel type,
principaily by the Westinghouse
Electne and Manufacturing Com-
pany. A very neat and novel arres-
ter is the alternating non-arcing,
which I think is destined to adorn
many a switchboard in Canada before
long;
The arvester for high tension alter-
naung circuits consists of a number
of rollers—usually seven—about an
inch in diameter and separated slight-
ly. the gap being about 1-16 inch
wide. (Fig. 6). These rollers are
compaserd of what is termed non-arc-
ing metal,  This metal is understood
to consist of an alloy—copper, anti-
mony and lead, 10 suitable quanti.
tics.  The anrester is neatly mounted
on a marble tase.  The gaps readily
permit of the passage of 2 spark of
static orgmin, but the normal current
1s effectually debarred from passing. =
This alloy 1s only ** non-arcing ** for -
alternating currents. straight currents not being checked in this manner.

The Keystone type (Fig. 8.1 1< also well known, and as its nanic imphes,
takes the shape of a keystone of an urch.  This arrester 1s adapted for con-
tinuous currents.  The line s permancatly connected te a, which termun.
ates 1n two carbons. « and ¢! ; earbon ¢ goes to ground.  laghtning passcs
the gap at .-, and the heavy normal current from the dynamo mpudly
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et the air enclosed by the marble box m, and in expanding, the air for.
cibly hlows out the earbons ¢ and ¢ (hinged at 4) and the arc isimmediately
ruptared.  Fhe carbons return at once to their onginat pasitions, ready for
the next discharge.
The Waitz arrester (W estinghouse, for continuous currents, 18 based on
the pranciple that of an are be struck between two metal picces, and the
whole enclosed in an aur tight box, the are dies & natural death, not enough
metallic vapors being

74 genented to furnish

Fl 9 a ph ol good enough

& conductivity. ‘Thisar.

é reeter consists of the

\;\' 7 \ two brass blocks g and

at (Iig. g), both held

by a wooden block of

/\__{ ::431 QTF | walnut W A walnut

cover fitsover the met

w al pieces, acting as a

cover. Alignum vitae

stup L. 1s interposed

® between a and o'

The surface of this

strip is chatred in

serrated grooves, nine

in number, tooffer a

high resistance puth

from « to a-. whih is connected to ground, « 15 pernianently connected

to the hne wire.  T'he box 15 about 6x8 inches and about 4 inches deep. It

15 made of won, with rubber gaskets under the cover, and neat stuffing

boxes for the leacd wires. “T'tus prevents the entrance of much air to ** feed ™

theare,  T'lus type s recommended for use on continuous current cirenits

up to 1000 volte, T'his arrester has many neat features, but being enclosed
m i box. is not readily accessible for inspection.

A simple type s
the ‘Fank hghtnng
arrester,  shown in
Fig. 10 ‘This is
merely i high resist.
ance path to ground, |
with circuit opener
or fuses inserted, It
15 well adapted to
railway  ground re.
turn aircuits, and is
usually only connect-
cd mnon theapproach
of threatening weath-
er. The tank ¢ 1s
filled with acidulated ®
water and the brass
supports hold up a
series of carbons ¢.

One set 1s connected

to hine and the other to ground.  An arrester of this type nsty be seenat the
Montreal Street Railway power house on William Street. It is connected
to the line wares by a flat nbbon of copper to obviate self-induction.

Iip. 11 shows a method of connecting any onlinary type of arrester, ‘T'he
inductively wound choke coil s inserted between the dynamos and the

hne. This increases
the resistance of the
tine to the dynamo,
and is easily construct.
ed.  The value of any
well known type of
arresteris strengthened
by this simple device.
Many notes of interest
may be found in Mr.
Waurtz' paper on '* Ar-
resters ” in recent num.
bers of the electrical
journals of the United
States.

Lightning rods, as
before stated, are not
an absolute protection,

hoacver well made.  Dr. Oliver Lodge has said : ** An 1ded atone time got
abroad that my expenients proved existing lightmng conductors to be
uscless or dangerous, this being an entire nusrepresentation.  Almost any
conductor s better than none at all, but no kaown conductors are reliable.
However, they are essential to anything like sceurity.”

Nome cunous and interesting facts about hghining have been compiled
by Mr. Alex. McAddie, of the U. S. Weather Bureau.  Statistics compiled
by him show that in 1892 in the United States 2351 lives were destroyed and
839 fires were causcd by lightning. the latter causing damage to the amount
of three million dollars  Onc interesting point which appears to be shown
by statistical studies of lightning stroke is the decteased liability to accident
in thickly settled communities.  The risk in the country may be taken as
five times that in a city.

The function of a lightning rod 1s two-fold  first, that of conducting the
charge to carth . and second, the prevention of a distuptive discharge by
silent neutralization of the cloud clectrification.  This latter explains why a
rod should termunate in 2 point and why points well grounded are desirable
on buldings. The cfficiency of arod is reduced by blunted points and
ciscontinuity of connections. The Lightning Rod Conference in England
reported 1n 1882 that °"to carry the lightning flash the lightring conductors
should offer a line of dischargze more nearly perfect and more accessible than
any other offered by the matenals or contents of the edifice to be protected.”
Roughly speaking. a rod wili protect a conical space around i, the radius
of whosc basc is equal to the vertical height of the rodd above the ground,
but whosc sides are curved inwards instead of being straight.

In conclusion, a few salient points regarding hghtmng rod construction
may be given ‘—

1. Make rod of iron or copper in tape form of possible, termmating in a
stort rod which s plated ar cumposed of some metal which does not oxydize.
‘The rod should be as straight as cin be crected.
2. Insulution from building is not necessary ; in fact, connection with
tn roofs or large inasses of metal is desirable.
3. Grounds should be carefully made. Earth plates should be of large
capaaty and covered by water of damp earth.  Water or gas mans arc de-
sirable as grounds, but mains of small diameter, such as an inch o1 under,
<honld be discarded on account of thuir liability to fuse.
4. large buldings should have a senies of points connected 10 separate
grounds, and alco connecied to onc another.

SPARKS.

The Midland Flectrie Light and Power Co., Midland, Ount , i ap
plying for incorporation,

Runeardine has decided to place the management of ns electne hght
system in the hands of commissioners,

The town council of Buckingham, Que, has granted right of way
to the Buckingham Electrie Light and \(ml\m)' Ca,

It is understoud that large extensions are to be made to the capacity
of the Notthwestern Eleetric Co.'s works at Winnipeg,

Addituonal plant is being installed by the Portage Ia Praine Electne
Light Co., by means of which the lighung capacity will be brought up
to 1200 lights.

The Lundun Street Rarlway Co. bave appealed to the Supreme Court
to set asuide the judgment of lflc Court of Appeals, preventung the com-
pany from double tracking their lices on Dundas Street.

The New Westminster & Burrard Inlet Telephone Ca., of Vancouver,
has arranged with the Canadian Pacific Telegraph Co. for the use of its
lines fur telephune purposes between Westminster and Washington Ter-
ritory points,

It is said to be the intention of the Ottawa  Railway Co. to extend
their line to Aylmer, Que., via Hintonburg, Skead’s A\;i“S and Britan-
nia, crossing the Ottawa river at Deschene Rapids by means of a bridge
to be constructed at a cost of $150,000.

It is reported that the stock of the Montreal Street Ralway Co. is
largely going into the hands of private investors.  Mr. Jas. Ross is the
largest individual shareholder, his interest in the company amounting
to upward of half a million dollass,

The town council of Aylmer, Que., has granted a twenty years® fran.
chise to the Hull Electric Railway Co.  The Yrowscd road between
Hull and Ayhuer, a distance of eight miles, will be lighted, it is said,
by arc lights, placed a quarter of 2 mile apart.

Philadelphia street cars are said 1o be fitted with electiic buttons,
which are used by passengers to stop the car.  This is certainly an im-
provement on the system generally in use, by which passengers are
abliged to rise to their feet and pull the bell rope.

Mr. 15 Franklin Clements, of Yarmouth, N. S., is une of the leading
promoters of the proposed raitway between St John, N. B., and Yar-
mouth, N. S, It 1s said to be the intention of the promoters of this road
1o attempt to use tidal water power, and by this means to greatly reduce
the expense of operating the road.

The Galt and Preston Street Rail\va{ Co. eapret shortly to receive
authority to increase their capital stock and eatend their line 10 Hes-
peler. The intention is to clear the ground during the coming winter
and commence track laying early in the spring, with the object of hav-
ing the extension in operation by the first of June next.

The Ottawa Street Railway Co. is issuing new stock to the wmount
of $187,700.  This will bang the total capital stock of the company up
to $813,300. The new stock is offered to sharcholders at par.  The
company thus far have paid eight per cent. on their capital stock, and
the stock is quoted at 150, The object of the new issue is to pay off
the flaating indebtedness, and to provide for extending the road.

Mr A J. Corrivean, prowoter of the Montreal Park & Island Rail-
way and other clectric railway enterprises on the Island of Montreal,
brings suit against Mr. \W. S, Williams, lus late partner, to recover
$250,000 of paid-up stock in the Montreal Park & Island Railway Co.,
which he claims was secured under false pretences.  Mr. Corriveau
states that Mr. Williams _u ndertook to bring into the company a large
amount of American capital, which he failed to do.

Mr. W. E. Rathbun, of Descronto, the principal stockholder in the
woposed Oshawa electric railway, has deposited with the wmunicipality

nds to the amount of $2,000 as a guarantec that the first section of
the road will be completed by the 15th of June next, the sccond sectivn
by the 1 glh of July, and the third section by the 3oth of September.
Mr. Rathbun stated to the council that $15,000 had already been ex-
pended on the enterprise, and that not less than $100,000 would be ex-
pended before the road was completed.

A company has been organized at Summerside, I\ 1. I, with a capn-
tal of $10,000 to supply clectric light and power. The provisional di-
directors are : T. B. Grady, Pres.; Leonard Monis, Secretary ; R. T.
Holman, Neil McQuarric, Neil McKelvie, Neid Mclcod and H. W. B,

Stavert. The necessary plant has bcgn purchased from the General
Electric Co., through Mr. Freeman, their agent at Halifax. The com-
The town

pany cxgcct to statt aperations before the first of the year.
council have make a proposition to the company to light the town with
thirty-three incandescent 32 candle pawer lights for a term of three
years. at the price of $600 per year.

The annual report of the electric light departient of the City of New
Westminster, B. C, shows that the city ligﬁling plant, which is owned
and dperated by the municipality, consists of 1 Corliss engine, 1So h.p.:
1 Doty high-speed cngine, 350h.p.: 1 Idealhigh-speed engine, 150h.p.:
two arc dynamos of 2000 candle power each: two 1500x 165 candle
power nominal, with extra armature ; and one 650 x 16 candle power
candescent_dyname, with two extra armatures and other apphiances
complete.  There are now 87 arc lamnps on the streets, and 3,125 incan.
descent lights installed in public and private buildings.  These arce
about 45 miles of wircs on the streets.  The lighting committee make
the following complimentary reference in the report to the work of the
manager of this department, Mr. P. T. Bowler:— ¢ Too much cannat
be <aid in praise of our Manager. It would be impossible for him, if
the concern were his own, to take a greater interest in the working of
the insutution, and he s frequently found at bis daties unul all hours of
the night, 1n order that the best possible satisfaction may be given to
customers, although he 1s the poorest paud clectnaan (where similar
responsibility is undertaken) upon the Caast, whilst sccond to nonc in
point of competency.  So cconomically has the department been man
aged that it is almest impossible to convince the public that cverything
is being ch:\rgcd to it that should be.” It i proposed to add to the
plant an additional boiler, should the present demand for lighting con
tinue.
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QUESTIONS AND ANSWERS.

“ Doubtful ™ writes :  Kindly inform me through your valuable
paper whether or not (1) there are any incandescent tanps in
practical use that are made with plannum filament? (2) If so,
where are they made, and (3) about what proportion of cost 1o
carrespond with the ordinary lnmps? (4) [If they are made, is
there any advantage in using them?

ANS.~ No.  Plaunum filaments were frequently used in early
experiments, but a high resistance lamp is essential to the dis-
taabution of hight by icandescent lamps ; otherwise the size of
the copper conductors would have to be greatly mcreased. The
solatton of the problem was the invention of a carbon filament.

1. M., Orillia, Ont, writes 1 would like to know if it is
possible to make 't permanent magnet about 8 inches long by
about 13 inches squite to hold about § Jbs. on one side. 1f1t
can be made, where could 1 get such made, and about what
should it cost? | wrote to onc manufacturing firm; they rephed
that they would not undertake to make it, but would give no
reason.

ANs. A bar magnet of the size iven would not hold up as
much as eight pounds.  Any blacksinth can cut off a piece of
stcel of the required size, and it can be magnetized at any place
whese there is a dynamo.  The best quality of toul steel should
be used, and it should be hardened and tempered to a dark straw
color at the ends.  The cost of such a piece of steel, h.aidened,
should not be more than 50 to 75 cents,

L. O'C. wites :  We have been having some trouble with the
annature on one of our Ball machines, owing to the wires which
connect the armature to the commutator web breaking. Cap
you assign any cause for this? The machine was shaking a
good deal when the trouble first occurred, but we have corrected
this 1o a great extent, and still the trouble goes on. The wires
are not rubbing on the field magnets, or any other part of the
machine. [ have soldered them as they break, but m two or
three instances the new wire | have put in has broken—not
where 1t was soldered, but the wireitself. The machine is a
35 light, 4 amp., Ball arc.  1f vou know of anything that will
remedy this, kindly let me know.

ANs.  Tius 1s & commaon trouble in Gramine ring armaturess
with long lead wires to commutators, when there is any possi
bility of sustained vibration of leard wires.  For this reason the
lead wires are commonly stayed together by a weaving of cord
or rope 10 and out hetween them, extending fromn the commutator
to the amature.  We shall be pleased if any of our readers who
have had a similar expenence will state what means were found
successful to remedy the trouble.

** HOUSE ORGANS.”

1T 1s announced that another of the **house organs,” ¢. ¢., a
regular publication 15sued by a manufacturing concern, 1s to be
discontinued ;. and this leads us 10 remark (at the nsk of seem-
ng to talk shop, that advertising by means of such publications
has been repeatedly proven to be the most expensive pessible
way for machinery makers to advertise.

It 15 amte natural, perhaps, for ia manufactunng concern which
does a large business, and whose advertising bills are large, to
conclude that by publishing a small sheet of its own, and attempt-
ing to make it more or less interesting in & general way, 1t can
nsert its own adverisements ou a hberal scale, and by scattering
these sheets broadcast amonyg those who are buyers, doits own
advertising «t the mere cost of pnnting and postage. It seems
all very sunple and easy, but nevertheless eaperience shows that
it 1s a nustake.  Peaple will not read nor preserve such publi-
cations ; they never acquire any standing whatever ; are never
quoted or 1eferred to as authonties on the subjects of which they
treat, and are far mare expensive than they are expected to be.

Lots of money 1s thrown away by machmery manufacturers
wmaduertising, by the selection of “cheap medmms” and by
gencral inattention, but there seems to be no more effective way
of gettiny rid of money without return than by starting an organ
and publishug one’s own advertisements.-~Amerncan Machmist.

PERSONAL.

Mr. AL Gl Brown, of Wroacter, has been appointed engineer of the
Teeswater waterwarks,

Me. C F. Sise, Prexident of the Bell Telephone Co., Montreal, has
heen on a somewhat extended visit to Boston, Mass,

Mz John Mullarkev, has been appointed manager of the \Montreal
Island Belt Railway. M. Mullarhey has had an extensive railway ex-.
pericnce.

Mz, John Fenwnm, of Toronto, has been appointed consulting engi-
neet to the East Hanubtun Improvement Co., and wall accompany Mr.
). X, Lake, the manager of that Cumpany, to Pittshurgh, for the par-
pose of learning the latest amprovements i snchned railway construc.
tion and operation.

Mi. Geno Wilson, for several yeans employed in connection with the
Berteam Engine Works, Toronto, has been appomted superintendent of
the mechanical depanment of the \I.Jc»hn. N, B., Street Railway,
Mr. Wilson carries with_him the best wishes of many Toronto friends
{os successin his new position.

LUBRICANTS AND THEIR APPLICATION.

ONE of the most important things in connection with running
machinery is its proper \ubrication, wnites a contnibutor to an
exchange. Nine times out of ten those troublesome delays
caused by a hot bearing are traceable to the lubricant, which is
cither entirely wanting or improperly applicd. Frequently the
men who attend to the oiling in factories do not take suflicient
pams to do it properly. They allow the oil holes to become
clogged with dust and dirt, so that but a small part of the lubri-
cant teaches the bearing, Some others seem to think that a
preat deal of ol is necessary to the proper runmng of a beariny
and they apply it so freely that it standsn pools about the
bearings and machines. I have seen engines that almost stood
i oil, yet they did not run any smoother than others which
were propetly cared for. A bearing nceds but a4 small amount
of it at a tme, but «t needs it often. Itis a oot plan 1o fill
oil boxes with wool or wonllen yam, as this allows the oil to
reach the beanng in small quantities and also filters it. If a
bearing becomes dry and heated, and consequently rough, there
15 nothing better thau to 1pply powdered graphite with the oil,
but, of course, it will not run through the wool. \Where there
are oil cups with tubes on the nside, as Fig. 1, 1t 1s a good
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plan to take two or three strands of woollen yain ind coil them
around the tabe, putting one end down into the tube. This
wick will feed the bearing as long as there is oil in the cup.

I was once bothered with the eccentric on an engine which 1
was 1unring.  Grit frequently dropped into the o1l hole from
above, which was just a hole drilled in the eccentric and counter-
sunk on top. I tried putting yarn m, but it would not stay anv
length of time. 1 finully took a piece of wire and bent it 1n
the shape shown in Fig. 2, and sprung it mnto the hole and put
the yarn in the loop at the top, and it has not troubled wme since.

THREE STEAM QUESTIONS.

{1) What is superheated steam?

(2) What is “ latent heat,” spoken of in work on steam?

{3) Will the material of a boiler affect the temperature of the
steam made in it?

Vapor of a temperature above the boiling point corresponding
to its pressure, is brought into the condition of 2 permanent gas
instead of a vapor, and it said to be “ superheated.”

In passing from the liquid state into steam, the temperature
of the water remains at the boiling point, which is determined
by the pressure of the vapor produced. To nake evaporauon
continuous, & certain quantity of heat must be added to the
water or to the steany, for each unit of weizht or steam tormed.
That heat does not raise the temperature of the water nor of the
steam, but disappears, being used in keeping the water in the
gaseous state ; and the amount so used up without bewng per-
ceived as heat, 1s called the “latent heat of evaporation.”

Couversely, while steam, or any other gascous substance or
vapor, passes into the liquid state, its temperature remains sta-
tionary at the boiling point (or condensing point, which is the
same thing) corresponding to its pressure, znd a quantity of
heat equal to the latent heat of evaporation at that temperature
is produced in it. In order that condensation may continue,
that heat must be transferred from the water (or other liquid) 1o
some other body.

The boiling of water or other liquid will be retarded by its be-
ing in a_vessel which is of a material which attracts the liquid.
This will cause the boiling 1o take place by starts instead of
regularly.—Power and Transmission.

PUBLICATIONS. ‘

The J. Perkins Co., Toronto, have just ssued a fincly pninted and Mus-
tmted catalogue devoted to fire hydrants, valves, water towers. &c., of
which they are manufacturers, as well as of steam engines.

Onc of the interesting features of the December Arena s a symiposium
which discusses war and peace.  The writers advocate the principles of the
Peace Society and claim that the world has reached 2 planc of civilization
at which all domestic and international disputes can be scttled by arbitra-
tion,

At the recent annual mecting of the Peterboro’ Carbon & PPoreclain Co,,
the following officers were clected - President, Wm. Cluxton ; A. P Pous-
sette, J. W, Taylor, Jus. Stevenson, Thaes. Brooks. H. [#Brun, T. E. Brad.
burn, A. E. Dixon, A. L, Davis,
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ELEGTRIC RAILWAY DEPARTMENT.

EXPRESS AND FREIGHT SERVICE ON ELECTRIC
RAILWAYS.®

‘THE answers to circulars showed that thenty-five roads are
now engaged in the express business, while fifty five are hauling
freight. As a matter of fact, however, few roads through the
country are doing a regular freight business, most of the so-called
freight services partaking more of the nature of express. As
operated upon street ratlways, the distinction between  express
and hight freipht service 15 501l defined that s deemed best

o consider both subjects together.

‘There are many points in the street rulway as now conducted
which make 1t almost andeal agent for the transportation of
packages and hght fresght.  The great number of ponts reached
by the cars, the absolute certiinty with which they 1un, the thou-
sand and onc precastions taken agamnst any stoppage of however
short a duration, the rapidity with which distant points are
reached, and many other causes combine to make the street il
way of to-day it connmnon carner of enceptional advantages, when
only short distances are consudered.  Many conditions will sug-
gest themselves to railway managers mn which an express or
freight service may be made a paymy iastitution.  In the case
of a town in which the railway station is some distance from the
business part of the town, there can be no quicker. safer and
better plan of conveying express and freight to some distributing
point in the heart’ of the town, than by the street railway.
Whether or not this will pay depends upon the amount of ma-
terial, the competition, the distance, and the scope of the street
railway franchise. A case often met with through the country is
that of two towns connected by an electric railway, one of which,
having no steam railroad, is obliged to get all its supplies through
the ather town. The 1nstailation of a freight service of some
kind would at once sugpest itself in 1his case, and the profits
would depend upon the size of the towns, the character and occu-
pations of the inhabuants, the distance between the towns, etc.

‘I'he operation of an express service on latge city systems has
not been attempted to any great extent. An example of a city
road operating an express and freight service involving collection
and a house to house delivery, is the case of the Southern Rail-
way of St. Louis, which has been operating an express service
on this plan for almost twoyears. The Southern Electric Radway
begins tn the heart of the city, and 1uns tn a southerly direction
for seven miles, following the general direction of the river to
Carondelet. The territory penetrated is thickly settled for almost
the entire distance, and 1 no essential does the road differ from
the ordinary city street railway. Three trips per day are made
upon schedule time by the express car, which is entirely indepen-
dent, being mounted upon motors of its own. At the down-town
end 1s a receiviny station where 2 clerk receves all express con-
signed to the company, and keeps all the books pertaining to the
service. The especial feature of this service, however, is the col-
lection and delivery. This is effected by means of wagons, two
of which are kept at the down town end of the road. and three of
which meet the car on all trips at certain points along the line.
On receiving nonice by mail, telephone, or otherwise, a wagon
calls for a package, delivers it at the car, from which itis handed
to the preper wagon, and delivered to the adrdress marked on the
package. A chanze of ten cents a package is wmade for this deli-
very, and trunks are taken from houses *o the Union Depot,
checked, and the checks returned, for the sum of fifty cents. A
corresponding charge according 10 size 1s made for the delivery
of large boxes and bundies. A compliment to the efficiency of
the service is paid by the large dry goods and clothing houses,
which have ceased to run their delivery wagons into this part of
the city, and now censign all of their bundles to the railrond com-
pany. Where formerly one delivery daily was made by the
wagons, three are now made by the railway. _Aninteresting fea
ture of the service is that several large factories located in the
southern part of the city cansign all their freight to the electric
eapress. The goods are put on the car, taken tothe proper rail-
road stations, shipped, and the bill of lading returned tothe con-
signor.  Packages are received by the express car, €. 0. ., the
charges collected, credited to the proper account, and scttlements
made at the end of each month.  The railway company assumes
all the responsibilities of a common carrier, holding itsclf liable
for allloss and damages.

Up to this point we have considered an express and freight
service merely asa paying or non-paying institution, to be
adopted in the one case and to be rejected in the other.  There
is another view which may be taken of the case, however, which
is in wany instances the most proper solution of the problem.
‘This is to regard the cstablishment of this service merely as an
auxiliary to the passenger traffic, operated whether or not it
pays in order to gain increased passenger travel. The most
notable instances of this sort are the roads which run from the
hearts of our large citics out into the suburbs. It is manifestly
o the interest of these roxds to promote bwilding and settlement
along their lines, and how can they better attract builders than
by giving their patrons all the advantages of city life, aot only

* From a report of n Comumittec of the American Steect Railway Association.

+/of the road as follows - Hamilton to

in furmshing them with rapid transportation to and from the
city, but in aiding them in receiving their provisions and supplies.
This calls for some form of express service, and although the
receipts from this source may uot equal the expenses, the in
creased passenger receipts and the advertisement given the road
must also be taken inte account.

If mail bags may be thrown on the front platform of a car,
ciuried to their destmation and delivered without causing any
long stops, this is perhaps the best way of solving o wail ser-
vice on @ small scale; but in a freight or express service it is
better that the work should be done with cars especially devoted
to such service and by men especially tramed for 1. A smgle
box car equipped with motors of its own will handle the hight
freight and express of (uite a terntory without any interference
with the regular running of cars. A twenty-five foot car,
equipped with double trucks, supplied with the most approved
form of motors and controllers, and fitted up either as a mail car,
express car, or combination car, can now be obt.ined for two
theusand to twenty five hundred dollurs, A smaller car mounted
on a single truck can be obtained for less money. If heavy
freight is to be hauled, it should be carried in motor and trauler
cars built especially for this purpose.

The rate charged on express matter is usually five or ten cents
per package, while the freight rates vary from four to ten cents
per one hundred pounds.

SPARKS.

Au electric rallway from Parry Sound to Ahmuc Harbor is talked of.

A meeting of the sharcholders of the Winmipey Street Ralway Co. has
been ealled at the Board of Trade Building, Montreal, on the sth mstant,
to sanction the issue of bonds of the company secured by mortgage on the
assets of the company, ta the amount of $300,000.

The Honolulu Electric Railway and Power Co., Limited, is being organ-
1zed to construct an clectric railway systemi in Honolulu., ‘The promoters
of the company are - James Duasmwuir, John H, Turner, Thos. B, Hall F,
W. Mclrady, R. Menaugh and Chinton Graham Ballentyne, all of Vie-
tony, B. €, I'he capuital stock of the company is to x $6235.000.

‘The 1own councit of Niagara Falls are sud to have recently discovered
anold lease for a rulroad right of way along the Niagaia Rwver. I'his
lease is said 1> provide that the compuny using this night of way shall pay
a rental to the town of §10 000 n year.  The counctl, 1t 1s sud, wiil endeavor
to enforce this provision aganst the Niagara Falls Park & River Railway.

Application has been made tothe county council of York by the Torontoand
Subuzban Electric Rastway Co. for a franchise for the construction and
operation of an electaic raulway from the end of its present system in Dun.
das Street, westward to Lambton and Islington, along Dundas Street. [t
i3 the intention of the company, if the franctise s granted, to commence
construction at as early 3 date as practicable,

_An clectric railway is Y{rojccxcd from l'ort Ere to Port Colboeine, Ont,
‘The Point Abino Strect Raulway Co. are applying for incorporation with a

/c:\pllz\l stock of $100,000 to carry out the enterprise.  ‘Lhe promoters «f the
company are  Leonard McGlashan, Humberstone . 'F. . White and Don.
ald McGilhvrty, Port Colborne, Ont., John Foy. loronto; Wilham M.
Gernian and Edward C. Raymond, Welland, luugenc Coste, Buflalo, N.V.;
Henry C. Symmes, Niagara Falls, Ont., and Rubert G, Cox, St. Cathar-
mes,

The Toronto World thus expresses its vpimion tegarding the interpreta-
uion placed by the Controtler of Customs on the clause in the tanff refernng
to steel ratls —** The Government should do one of two things - it should
either put a 30, or better sull. a so per cent. duty on all rauls, whether for
steam or electric Taulways, fading th, it should remove the duty altogether,
'l‘l}c present daty is inconwistent, It neither encourages, as st should, the
rail making industry, nor does it aud ir. the development of the countey w
the way it was expected to do.”

At the recent annual meeting of the Montread Street Railway. Co., the elec:
tion ot dirzctors resulted as follows 1. ] Forget, James Ross, H. A. Everett,
K W, Blackwall, G, C. Cunningham.” At a subsequent mecung of the
directors Mr, Forget was inade prrsident. Mr. Ross, wice-president ane
managing director, Mr. Cunmingh.aun, manager.  Mr. Ross takes Mr. Ever.
ett's place on the board as vice: presudent, and Me. Cunningham s as manag.
ing director It is reported that Mr  Evercit will shortly resign from the
Board altogether and that Col. Henshaw will take tus place.

The following statistical statement accompanied the annual report of the
Montrenl Strect Railway Co. presented to the shitrcholders at the recent an.
nual mecting of the company :

18494. 293
Lotens [RINCORET FOCCIfiA. . $300,090 8y $7%0,758 78
Incrcace 1894 enver 1993, 19.36 pae.. 145,339 11 . .
Operating eapehines .ooen 637,608 14 s9Lnst 70
Increase 1844 over 1893, 7.42 e 4462643 .
Opcmung crpentes (per cent. of car earnings) 71,10 79-0
Net camings 258,422 75 187,710 07
Increase 1894 over 1893, 63.86 e a g1z o8
Pasengers, 20,800,008 17 197,082
Increase 1804 over 1893, 19.74 pre-. [ TRI TN '
Transfers 4,828,653 R YRYH
(Per cent. of pacengen 3320 29 O¢
Cars run per day (average LT "y

Mz, W, Forsythe, on behalf of the Haanlton Radial Rasiway Co., has
made application to the oty council of Hamulton for a bonus of €400,000,
and right of way over Cannon Strcet from the castern lunits of the ity to
Railway Street . The bonus is to be ]Nl{:lh‘t on complcuon of exch section

Niagara Rwer, $100.000. Hamilton
to Woodstock, $100.000, Hamilton to Guelph, $125.000, Hamuhon to
Berlin, $75.000. The aity 1s to be given paid up stock ~of the company for
an amount equivalent to the bonus, the ¢ty to guarantee interest on the
bonds of the company for a period of ten years,  The company promise to
pave Cannon Strect with asphalt, and bwld car shops and batas and a pas-
senger station at A cost of §75.000.
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CanaDIAN (QENERAL ELECTRIC (0.

(LIMITED)

ESSIOTSY

HEAD OFFICHE
65 TO 71 FRONT STREET WEST
TORONTO, ONT.

BRANGCH OFFIGES

1802 Notre Dams St., Montreal ; 60 Main St., Winnipeg ; 138 Hollis St., Halifax ; Granville St., Yancouver,

Toroxrto, Oct. 26th, 18¢9].

N

Diar Siks:
Having by the removal of our Lamp Manu-
facturing business to Peterboro’, consolidated this Department

with our other manufacturing interests, we have been able to

TN

materially reduce the cost of production and at the same time

ENNIINNDT

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

We have decided to give our customers the full benefit

of this reduction, and will therefore from this date supply our
IncanpescentT Lamres in not less than barrel lots at the fol-

lowing prices, viz. :

TN

16 c. p. Lamps, 25 Cents each net
24 66 80 13 $6 .
32 66 35 6é (19

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

With many thanks for past favors,
‘ Yours very truly,

\C THE GANADIAN GENERAL ELEGTRIC CO.
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SPARKS.

The aduption of the electrie hight s being talhed ot by the town ot ‘
Suweetsbug, Que.

A new 600 hght alterating dynamo has recently  been installed by
the Sachville, N. B, Electric Light & Telephane Co.

The sue of $100,000 has been voted by the citizens of Vancouver,
B. C., for the purchase of a municipal tighting plant.

s proposed to utihze the electne plant i connection with the pulp
mill at Sisstboo Falls, N S, to supply hight to the town of Weymonth,

Mr. 'T. W, Ness has again commenced the manufacture and sale of
electrical supplies under the registered title of Messrs. T W, Ness X Co,

The Victoria Electric Light Co., of Lindsay, Ont., are moving into
new and more commodious premises, and are adding to their plant a
Wheeloch condensing engine, a large steam boiler, new generators, ete,

The Vancouver, B. C., Street Railway and Lighting Co.’s property
is sanl to have been purchased by an English syndicate, and the presem
employees of the company are teported to have received notice of dis-
misaal.  The name of the new owner has not been disclosed,

Mr. Peter McGregor, of Ottawa, is said to have perfected improve-
ments on electric heaters which will reduce the amount of current con-
smed, increase the heat product, and prevent the oaidizatinn of con-
ductors. The manufacture of these heaters will, it is said, be commenced
shortly.

An Ottawa company composed of Messrs. Jo W, McRae, Dr. Hen.
derson, N, C. Sparks, S. Maynard Rogers, 11. B. Spencer, Arch,
Stewart, J. A, G. Trudean, and E, T, Hubbell, has been formed, with
a capital of $45,000, 10 wanufacture a primary  battery, the patent for
which has been putchased from Mr. Charles T, [ubbell, of Washing.
ton, D. C,

The W, Hamilton Mfg. Co., Peterbero’, have been given a con.
tract for a Payne Automatic Corliss engine of 350 h. p, for the Victoria,
B. C., Electric Light Works.  Attached to the engine will be a Northey
duples condensing pump, which will be fed with salt water, The
engine, which will be connected direct i shaft, is guaranteed to regu.
late within one per cent.

The People’s Electric Co., of Windsor, have requested the privilege
of sub.witting to the Council a tender for the city lighting.  The uni.
cipulity is at present operating its own lighting plant, but finds it
necessary to purchase additional machinery.  The People’s Electric Co.
believe that they can furnish the light at "4 cheaper rate than the city
can manufacture it.

A resolution was recently passed by the sharcholders of the Hamilton,
Grimsby & Beamsville Railway Co., limiting the amount of stock to be
placed upon the market at $100,000, and authorizing the directors to
ssue bonds safficient to complete the road to Beamsville. It is under-
stood that the traffic on the road has been so heavy that the advisability

of double tracking the line is already under consideration.

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANL FACTURNS AND HAS FOR SALK KVERY DRNCRIFTION O

TELEPHONIG 5t ELECTRICAL _APPARATUS

other

LINE MATERIAL AND SUPPLIES,

Wil furiush tenders for supplying Warehouses, Public Bmldings, Uotels,
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECURIC BELLS, PUSH
e TC oL

BUI'TONS, E'T
Wil also furmish tetiders to Cities, ‘Towns and Villages for Fikh ALLARM
AND POLICK PPATROL SYSTRMS,

SALES DEPARTMENT :

MONTRUEAL
Bell  letephone Butdimge,
367 Aqueduet Street,

TORONTO
Bell  Telephone  Bmlding,
37 Trmperance Street.

HAMILTON

‘Telephone  Buildmg,
fHughson Street.

Bell

OTTAWA ;
Telephone  Bulding,
(Queen Street.

QUEBREC:
Bell “Telephone Building,
St John and Palace Streets

Bell

WINNIPEG.
Iorrest Block, Mam Street.
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LAMPS..

00 You EVER USE INCANDESCENT LAMPS ?

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

Prosted Lamps - Colored Lamps - Mogul Lamps

X b =

SEND US THAT RUSH ORDER.

JOHN FORMAN

650 Craig Street, - MONTREAL.
8dison & Swan United Electnc Co

AG[NI . and Hungarian acandcscent Lamp Co.

WO I

SN I R R A OO
e e

e mmmmmas

ELHH

Do not fail to write for Prices and
Quotations on all kinds of Electri-
cal Supplies . . .« v e 4 .

~9

WE CARRY THE LARGEST STOCK OF HIGH-CLASS FIITINGS
FOR BLECTRICAL WORK IN CANADA,

® o
Fancy Porcelain Cut-Outs.
Rosettes, Wall Plugs,
Switches, Brackets, Etec.

Have you tried the LR.G.P. Wire?  We guarantee our
wire to have a higher insulation resistance
than any wire in Canada.
Write for Prices on all Supplies required.
Send us that ‘‘rush’* order.

JOHAN FORMAN
650 Craig Street, - MONTREAL

AGENT : For Crompron Howell Rattery Co.: Ediswan Unijred
Electraic Co and the India Rubler, Gutta Percha
and Telegraph Warks Co.
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SPARKS.

‘The clectiie hght and power plant at Carbeny, Man , formerly onwned by
McMillan & Ohiver, has been putchased by Mr. [T Boyd.

Application is 1o be made to the Nova Scotin legislature for a charter for
an electric hight and power company 10 operate at Parrsboro’, N 8 The
capital stock of the company 18 to be $10,000.

Mr. Geo, . Kidd, Solicitor, has jiven official notiee to the government
of theantention of a company to apply for ncorporation 10 construct an
clectrie rilway between Ottawa and Brockwilie,

A paper on the * A B O of Electnioty,  referring espeaially to the rela.
tion of the electnc magnet to the peemanent magnet, was recently delivered
by Mr, H. Breek, Ie | before the members of the Kingston Association,
C.AS I,

The Yarmouth Gas and Electiic Laght Comipamies were recently amalga.
mated  Subsequent to the amalgamation sowe of the sharcholders of the
Gias Co. brought smt agamst the directors, whom they charged sith having
fraudulently procured o controlling interest 1 the Gas Co.. and by means
of this interest having purchased at an exorbitant price the electric light
rlam of which they were the owners. 1t as 1eported  that judgment has
ren givenan favor of the plamuff for the sum of $248.000,

A senes of iteresting and instructive lectares on **The Steam Engine
Indicator,” are being delivered by Mr, A, C. McCallum to the Peterboro’
Branch of the Canadian Assocition of Stationary Engineers,

e incandescent lighting busimess of the Koyal Electric Co in Montreal
has rapndly increased. In Maech, 1893, the company supplied 28,917 hights,
n Match, 1844, 40,279 . and 17th November, 1894, 50,310,

The report comes from Ottawa that a company with a capatal o* $100.000
18 negotating for the establishiment in that ety of & factory for the produe
tion of porcelun and carbons for electrical purposes. At Kingsuille also,
apphication has been made te the town counal for certaun prvileges on be
half of 4 company who propose to engage in the mannfrcture of bicycles and
cathons

The Bell Telephone Co. have lately taken possession of their new ex-
change bullding at Ottana ‘The new eachange s saud 10 be most coni-
plete in all its anvangements, having been Lwilt for the special use of the
company.  The switchboard 1s wired for 1200 subscribers,  Phe switch
bells are operated by an electne motor ain the basement.  I'he wires are
brought into the butlding through underground cables. ‘These cables at
present cirry 2800 wires, but have & capacity of 7200 wires,  T'he present
length of underground cable is 37,811 feet.  There are m use in the ety up-
wards of 1000 miles of wire.  The apparatus of the new building was in.
stalled under the supenntendence ot Mr. W A, Tower.

ROBIN, SADLER & HAWORTH

MANUFACTURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL s TORONTO

STUDY ELECTRICITY AT HOME

BBy our correspondence method:  Thorough instruction with Free Apparatus, illustrated inéuly isue of Canavian ELkcTrICAL NEWS.
. . Scirnninic Macianist, S, Water St., .o .. .

Circulars Free.
leveland, O . e e

PULLEYS!
SHAFTING

MACHINE [ ] 8teol Rim Pulleys are practicaily
MOULDED unbreakable, are lighter and easleron
STEEL RIM shaft, and cost samo as cast pulleys.
o
ano GRIP ANY STYLE FURNISHED SPLIT

SAVING COUPLINGS. STEEL OR IRON.
PERFECTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.

HANGERS

BRANTFORD,
CANADA

FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
FACILITIES SECURE YOU LOW PRICES
AND PROMPT SHIPMZNT.

WATEROUS

Jas, S CHAaRLES, Manager.

ST. CHARLES & PRINGLE

HENRY PRINGLE, Sec’y-Treas.

OmniBus Gompany

BELLEVILLE, ONT.

Manufacturers of

. HLEGTRIG STREET CARS .

and various styles of Omnibuses
and Hose Wagons

P_Ionso mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers

TURNED IN ANY LENGTHS UP TO 28 FEET.

RING OILING AND RESERVOIR OIL BEARINGS. STANDS
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SPARKS.

I'he Halbifax Strect Railway Company's regeipts
for the year 1894, exceedet those of 1893 by
$12,000, the mmount bewng $104.153, of which the
ity received $8,333.

Below are given the gross recapts of the Mon-
treat Strect Railway Company for ten years, com-
mencing 1885 and ending at the close of the com-
iny’s business on the joth September, 1804
1885, $222,003; 1886, $252,186; 1887, $346.032,
1888. $3806,468; 1889 $412,216, 1890, $131.389 .
1891, $401.862; 1892, $56y.810; 1893. $750.751 .
1894, $880.000.

Mr. F. E Handy, late engineer of the Hamil-
ton an:t Beanswille Electne Railway, whites the
Errcrricat. Nrws from Worchestershire, Eog-
land, where heas at present visting, that be s
surpnised at the slowness of things clectrical n
England.  Large caties and towns have not the
electric ight yet.  There is a grand field for o
concern  to manufacture dynamos, Lunps and
motors. The fichl s pricucally untouched amd
railway work 1s not properly started yet,  Ther
154 poor atlur at Walsall, a farly good road
Laverpool and one in London—but that s all.

Apphication s to te muade to the Cutario legs-
Lature At its next session 10 incorpotate the Tot-
outo, Hamilton & Niagara Falls Electrwe Ralway
Co.. with power 13 construct an electne niulway
from Hamlion to Toronto, and from Hanunlton
to some pont on the Nugary River, at or near
Nitgara Falls; and also i hranch hne from the
village of Grimsby south through or near the wil.
Lage of Smithville to the willage of Dutowvitie ; and
also for the vsual powers 1o aell, ledase and dis.
tnbute electnicnl power.  Messrs, Brigus & Lews,
of l'oronto, are acting lor the promoters of the
enterprise,

The following patents for electrical devices
have recently been granted m Canada : Commu-
tator Connertor, Electric Mining Machine, Electric
Ralway Block System, Canadian General Elec-
tric Co., ‘Toronto ; Electric Car, E. M. Boynton,
West Newbnigh, Mass ; Regulaung Sockets for
Incandescent {unps, ete, Ehas £ Ries. Bain-
wore, Md.; Electric Ratlway Signal, Frank L5, Sea-
wreave, ‘Toledo, *Ohio ;. Electrodes for Secondary
Batteries, Henry C, Porter Chicago, L. Electne
Conduit System, Hyrum 8, Woolley, Pans, 1daho;
Alternating Current Motor, Alternating Carrent
Generator, Frank H Sleeper, Coaticooh, Que.,
Electic Ralroad Signal, Benjumn C. Seaton,
Rochester, N, Y.; Electne Block System, The
Electrie Stgnal Co., New York, N. Y., System
of Electnical Distnbution, Waldemar Meisner,
Konusherg, Prussia, Germany . Rheostat, Chas,
A. Hussey and Chas. . Eadie, New Vork, N, Y.,
Method of Propeling Vehicles by Electnoy,
Ries & Henderson, Balimore, Md.

RESPECTABLE HOUSE

WANTED
s take up Agency in Canada for Fmery Wheels and
Machines m:umf.\c‘!mql }»y the well-kunown
i o

MITCHELL'S EMERY WHEEL CO.
Bradford, Manchester, Bngland.
I iberal terins to good house who can do a jead husiness.

PATENTS rrocurep on

ELECTRICAY. INVENTIONS

» RIBOUT & MAYBEE, to3 nav st Tokosro,

A pamphlet on patents sent free.
“ Rinout on Patents,” price $¢.50, $6 oo,

FIRSTBROOK BROS.
King St. East, - TORONTO.

MANUFACTURERS OF

TOPPINS,
SIDBE-BLOGKS
axp GROSBS-ARMS.
.. BY L.

WRITE FOR PARTICULARS. R
:—— SUBJECTS —:

i. Plane and Solid Geometry} No. s

1. Mechanical Diawing Drawing Coure.
1. Anthmetic
. Algedbra
. Geometry
. Trigonometry
Vil. Mechanics . No. 3

No. 3

: g:ﬁg&;?g the Bngme} Eangineering Coure,
> vor CircULAR

CANADIAN SCHOGL S ENGINEERING

Canada Life Building, TORONTO, ONT.

TAUGHT

No. 2
J' Mathematical Course.

i GEO. WHITE - FRASER

C.E., D.T. 6.

 CONSULTING EELEGTRICAL EENGINEER

E Electric Railways /-P Surveys, Plans

| Municipal Plants Specifications

I Central Stations Superintendence
Steam Machinery General Advice
Water Powers Inspections

Factory ang Mill Lighting ¥
I8 IMPERIAL LOAN BUILDING .

_ Valuations

TORONTOT¥

“STARR?”

INCANDESCENT LAMPS

FULL CANDLE POWER
LONG LIFE ° LOW PRICE
The * STARR " as now manufactwred with new and improved

bases, cte., are unequalled.  Made with standard bases
and of all voltages and candle power.

... TRY A SAMPLE LOT...

JOHN STARR. SON & GO.. L. - Halifax, N.S.

olal B6IE Pulleys -

MOTORS and DYNAMOS

UR Special Dypamo Putley buas tewn on the
market for w numder of years, and it general
adoption by electsiaans and manufacturess of
wenerators s suflicient cvidenie of s ments
and populaney.

WE CLAIM : Best belt transnission surfae . reduces
belt tension and jouenal foction to o s ;. runs
nearly noisefess | eatrastrengthi Gl uaste f3 doubie Lelt),
will ot **ily to preces | construction is of highiest order
[ ] It more than **ntls the bt *

This pulley was tined with great sucoss on Rledtae
Mators and Dynaaios at the Warld « Columbian Faposis
tou, dotmgg the Beaviest sesvice, amld was e ouly Npeaial
Pulley recogmred by anaward,

We sinply request o agial.

IR YIStk b |

In ordering, give net swe of shaft and ey seat, and
state lengeth of hub deared, amd where bxated i relation
to the rim,

SOLE MANUFACTURERS:
DODGE WOOD SPLIT PULLEY CO.
658 KING STREET WEST, TORONTO,

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Vanations in speed de.
tectetd by fast runming,
sensitive Governor Balls,
Gate movementinstantly
setn operation by elec.
trie current. . Qumick and
powerful action,

Waite for particulars.

WM. KENNEDY
& SONS

Owen Sound, Ont,

Olease mentlon the CANADIAN ELECTRICAL NEWS when coriusponding with Advertisers
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THOMA" AmARN Warren Y. Sorek.

Contracting Electrical Engineers
e Py ey

AHEARN & SOPER

OTTA WA, OINNT.

CANADIAN REPRESENTATIVES OF THE

Westincrouse Erecric & Mre. Go.

Slow Speed 2 5| Slow Speed
. Single and Direct Current
Multiphase Dynamos
Alternators | and Motors

Electric Railway Equipments Complete. Transformers
Celebrated Shallenberger Electricity Meters.

Sawyer-Man Stopper Lamps.

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

NOTICE The Westmghouse Alternator 1s the 0 nlx Alternator

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

the highest insulation.  All armatures are iron clad.

FOR ESTIMATES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA

Please montion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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=) THE ==

PACKARD - TRANSFORMER

Roh

2;&},... T

R PR NN
RAORREA T o e

PP AN TP VA 4 T B i 2,
[Fa

ok
TR TR BT
e

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

1

(azts M) on'ld dsnd

FUSE BOX COMPLETE (34 size).

T P T T AT g O TR $17Y TNAY 0

NO SHORT CIRCUITS ° NO BURN OUTS
HIGHEST EFFICIENCY
PERFECT INSULATION
SPLENDID REGULATION

TN

*]—

Your trial order is solicited, and if any Packard Transformer fails to give ENTIRE
satisfaction, we will allow full credit.

THE - PACKARD : LAMP : CO.

- - - MONTREAT, .

Please mention the CANADIAN ELECTRICAL NEWS when correspanding with Advertisers
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c w HENDERSGN Manufacturer and Gontractor ELEGTNGAL SUPPUES

ESTIMATES FURNISHED FOR....,

Wiring and Installing Complete Electric Plonts

EXPERIMENTAL APPARATUS, MODELS, PATTERNS. :
LI1GHT MACHINERY AND COMMUTATORS. 44 B S B
ELECTRICAL APPARATUS OF ALL KIND3S REPAIRED. leUfy L eet -------

STORAGE BATTERIES, DOCTORS AND DEN SIS ELECIRICAL (CORNER JURORS)
APPARATUS AND MACHINERY, 2/

ELECTRIC AND (GAS FINTURLS. T
ELECcTRIC FAN MO10RS, . A I

SOMOFES FANCY AND MINIAVIURE INCANDESCENT LAMPS.

=== STEAM PIPE A0 BOILER COVERINGS |

[}
Asbestos Goods Steam Packings
Cotton Waste Gaskets, &£¢., £c.

LARGEST AND BEST ASSORTMENT 1IN CANADA,

Ganadlan Mlneral Wool Go., Ltd. - 122 Bay Street, TORONTO.

Movrreat Ackat: LEWIS SKALFE, 707 New Yoke Lirg Buimsc. Telephone 23786.
LONDON MACHINE TOOL CO.,
LONDON, ONTARIO,

M \\UF:\(.'I‘URERQ or

Machinist & Brass Finishers’ Tools

A. B WILLYAMS, Generyal Agent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON AND PORCELIAN CO.

.. can furnish them equal 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 PORCELAIN FOR ELECTRICAL AND HARDWARE LINES.

2o eopratrierznsr  THE J. G. MSLAREN BELTING GO. montReAL
THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: IS NOW BUILT IN CANADA : :
Suitable for all purposcs—-:\lllls, Electric Lighting and Raxlways, Heating, Etc.
Owver 1,000, 000 Horse Power in use

Send for onr book, STEAM—-Fice on application. -t Full information and Estimates furnished

Head Office: £15 BOARD OF TRADE BUILDING, MONTREAL.

E. 6. FRENGH, : General Agent for Ganada

BRANGCH OFFICE: DESEBERONTO.




