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W. A. JOHNSON ELECTRIC CO.

CONTRACTIRG ELECIRIC ENGINEERS. 34 YORK STREET, TORONTO. CAXADA

‘Sole Canadian Represeatatives for

United Electric Improvement Co.’s MONOPHASE MOTORS

E SINGLE TWO AND THREE PHASE PMR llD UGHT f‘lI[RNMURs.
&; © Walker Manufactuﬁng Co.’s

= R DIRECT GONNEGTED RRAILWAY GENERATORS AND STEEL MOTORS.
1000 17, ALTERNATOREREVOLUTIONS 660, WAGNER TRANSFORMERS * DUNOCAN METERS.

S

WE MAKE: A SPECIALTY OF «. ...

SEBIES AI.TEHNATINB AND DIRECT CURRENT INCANDESCENT GIRBUITS.

WiLL Smr; Lanrs oN APPROVAL.. y HE THOMPSON ELEGTRIC GO.

Prices ¥roM $12 7O $25 Eacu WATERFORD, ONT. .

'WRITE FOR PARTICULARS. - - . Manufacturers all kinds Blectrical Apparatus
MONTREAL, QUE: Western Ofice. TORONTO, ONT.

ARE NOW PREPARED TO RECEIVE ORDERS FOR THE JUSTLY CELEBRATED

STANLEY TRANSFORMERS

A money maker for the Central Station.
None equal them, They incrsase station capacity, They diminish operating expenses.
Economy .. Efficiency . Regulation
ALSO A FULL LINE OF

Electrical Apparatus, Arc Dynames, Arc Lamps, Railway Generators, Railway Motars,

“S. K. 6.” TWO PHASE ALTERNATING GENERATCRS AND MOTORS

DIRECT CURRENT GENERATORS AND MOIORS
SWITCIIBOARDS, INSTRUMENTS, WIRE, ELECTRICAL SUPPLIES

CORRESIONDENCE SOLICITED FOR
Evectric LigHTING, RaiLway; MANUFACTURING AND MiIN:NG WorK, IsoLATED PLANTS,
CeENTRAL StaT/ONS, LonG Distance TRrRansMissioN ¥OR LicuT AND Power.
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ELEGTRIGAL EHG!NBERS

GEO. WHITE-FRASER

SRy DeToly A AN IXST, KLEC, KNG,
CONSULTING

ELECTRICAL ENCIREER

Electric Raflways and Blectric Light,
18 Impirial Loan Butding -  TORONTO

E. GARL BREITHAUPT

CONSULGING

E lectrical E ngineer

Assoc, Mes, AM Iust. B E.
(joctrte Ligutine. ¢ BEALIN, ONT.

DAVID A. STARR
Eleotrioai Engineer
ana Contractor

Srxciat. Puscriasizg AGRNT POR

Contral Station Plants and Supplies

Armature windings foc all t)-lmm
and general dynamo repairs . .
Omce, 43t Board of Trado Buflding, HOHTRBAL

PAT EN TS PROCURRD OR

ELECTRICAL INVENTIONS
L BWUUT & MAYBEE, 103 sav er., Torowro.

A pampblet on patents sent free.
# Rivovt on Patents,” price $5.30, $6.00.

JOHN J. GARTSHORE #. “%‘:&‘3'

Importer and Dealer in

SIEEL RAILS -

Now and Second-Hand., All sections.
0ld Materlal Bought and Sold,

G. B. W,

SPEGIALTIES ¢

Leclarche Cells
Annunciators

Patent Electric Gongs
Bronze Pushes

THE GALVANIC BATTERY WORKS

145 Wellington St. West, TORONTO,

FIRSTBROOK BROS.
King St. East, -~ TORONTO.

MANUPACTURKRS OF

TOPPINSG,
SID-2L OCKS
ano GROBG-ARMS,

WRITE FOR PARTICULARS.

Ruoxes F. PuLuirs, President

Gt F. P

Jouw Cannoit, Sec. and Trew.

1P ELFGTRGHL WWORKS

MANUFACTURKRS OF

ELECTRIC LIGHT WIRE,

Magnet Wire, Office and Annunciator Wire,
Rubber Covered Wll‘i;, Lead Encased Wirs,
TELEPHONE AND INCANDESCENT CORDS,
FARADAY CABLES
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

New York Office: 10 Cortlandt Strest. M onfre al , G an a d a,;

Providence B. I.: American Eleotrical Works.

The Beardmore Belting Co.

(Formerly TiE F. E. DixoN BELTIRG CO.)

MANUFACTURERS OF°

EATHER BELTING

39 FRONT STREET EASIT, TORONTO.

Headquarters for Electric and Dynamo Belting,

—

ifyouwantto . . . .

SELL
ANYTHING

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

ANYWHERE

in Canada, you caa reach them
through the

GANADIAH Hmnwm MiERCHANT

}J. B. McLEAN CO, LD,

. " BLISHERS
10 FRONT ST, E. -

ToroNTO,

CCONSULTING E

G.C.ROBB CHicrENGINEER
A.FRASER Sec.Tres Heabp OFrice TORONTO

N v
’ﬂ
DA o

1 (] d A I

ard padlic works, B

The rooognired modivm for advertises IR
ments for ‘Tenden”

CANAMAN GONTRAGTRECQR =

JF‘:‘:hka{Mgﬂ:

Ploass montion tho CANADIAN ELECTRICAL NEWS when corresponding with Advortisaers
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0ller m I’ovement Mehani,  Mealunuol rawsng Anditeature AnAuctural [rawing and Heagn
tng  Mawnry arpeatryand Joinery  Jrnamentaland Stractural fron 1 vk Steam
\ hnganeering (Stationary, Locomolive or Marsne). KRavlrvad Engineersng, Dridge Fn

. quueersng . Munscpai Engineersng, Plumbing and Heatsng, Coal and Metal Mining
1 Prospeatsng, and the English Biranches. U nul further notice experimental apparatus will

ﬂn) persoh using a Steam Hatler can save o per vent Le furnished free to students.  Send for Free Circular  stating the subject you wish to
f thejr fuel and et & per cent oure power ) of study to
their buver by haswg THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa

GALCUTT'S WATER-TUBE INPROVEMENT ‘

atached  The espense v anly o ifle  ompaned ©oahe
sasing derved, gcud for Circutar, s g8 Pean

burough, Ont.
Petorborough Steam
“w__Boiler Company

W. N. LAZIER

Box 341, V1CTORIA, B. C.
Pacific Coast Agent for

Remington Machine Go. |3

Refnigerating and Ice Machines.
Complete Plants Instatled for all Purposes
Robb Engmeenny Co. Econonue Boilers.

High Specd and Corliss Engines.

| odde Split Friction Cluteh

AALLGENEINE ESLEKTRICITATS-GESELLSGHAFT

(Genesal Bleetric Co., Berltn, Germany,)

CAPITAL PULLY PAIL UF, S(.ooo.ooo

. Manufacturers of .

A. E. G, INCANDESCENT LAMPS

Bare and lasulated Wires, Rubder Goods, Rlectricat Supplies
and Railway Bquipments, Instruments, Dynamos
.. .and Motors . . . .

LONG DISTAN & TRANSMISSION A SERUC1ALTY

MUNDERLOH & 00, soearms  MoNTREAL

STEAM USERS We clalm ‘pc:ln.tsa:ff:tla:‘:;lo.rlfy.and Merit
Desiring the ervices of COMPETENT EN- Perfect Balance Positive Friction
mi’:iff..:fﬁ:f.::ﬁ;c::::::::‘" Easy of Adjustment : The Split Feature
men, by applying to Excellent Lubrication Reasonable First Cost
CANADIAN ASSOCIATION Repairs Made Easy Detachable Sleeve
STATIONARY ENGINEERS. WRITE FOR ILLOSTRRAED CATALOGUE AND DISCOUNTS

o JODGE WOOD SPLIT PULLEY GO.

Office: 68 King St. West, Toronto

GHE GOLDIE & M°CULLOCH Co.

[LisiTED.

MANUFACTURERS OF

Improved Steam E.ngines and Boilers

+ PLOURING MITLS +

And the Erection of same in the most Complete Style of Modern Improvement.

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

Fire and Burglar Proof Safes and Yault Doors.

v . called to the “ WHEELOCK " IMPROVED STEAM ENGINE
SpecvaY at’cen’cvcn as being unequalled for simplicity, efficiency and economy
in working, and especially adapted for Electric Lighting, Street Railways, ete.

7 "GALT, ONTARIO.—%

Dlease mention the CANADIAN ELECTRICAL NEWS when corresponcing with Advertisers
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Kay Electric Mfg. Co.

2656 James St. N,, HAMILTON, ONT.

We aro prepared to furnish

Dynamos of any capacity for any voltage either
componnnd or shunt wwound.

Motors feom 1-8 to 40 h. p,, either seyies or com-
pound wound,

Elevator Motors of all sizes,

Alternating Dynamox from 300 to 1000 lights.

Transformers of any capacity from & to 125 lights.

Hlectro-plating Dynamos, any capacity,

Etectrical Experimenting tn all its branches,
WRITE FOR PARTICULARS AND ANV INFORMATION REQUIRED.

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

10588,
MANUFACTURED BY

¥ Friep, Krurr GRUSONWERK, Magdeburg, Germany.

P, JAS. W. PYKE & CO., Montreal, Que, “esinstinine

rbdwies ) o Particulars on Application.

STEAM PUMPS

DUP%?NXGLE FOI‘@AH DUtiGS

TRIPLEX eese

NORTHEY MFG. GO., Ltd., TORONTO
The Laurie Engine Go., Montreal

4-—— —SOLE AGENTS FOR PROVINGE OF QUEBEG »
THE JONES & MOQRE ELECTRIC CO.
DYNAMOS * MOTORS * SUPPLIES
\YRITE FOR PRICES M. 146 York Street, TORONTO

o RIC N
== Qtreet Qars

....OUR SPECIALTY...

* We also manufacture Horse and Trail Cars
of every description.

PAGGERSON & CORBIN . ... .. .. .. ST. GATHARINES, ONT.
o C Lamps, Wires, Cords, Switches,
Electrical Supplies "5 Vi oords Switches

Get our prices before duying . . . . . .
Repairs made quickly and at reasonable prices,

TORONTO ELECTRICAL WORKS - 33, 35, 37 ADELAIDE STREET WEST, TORONTO

]
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THE STREET RAILWAY CONVENTION, MONTREAL.

A representative of the ELECTRICAL NEWS had an interview
a few days ago with M, Stonewall Jackson, of Montreal, the
local secretary of the American Street Railway Association, The
Fourteenth Annual Exposition of that association will take place
in the Victoria rink, Montreal, the 15th of October next, lasting
four days. The officers and executive board arc as follows :—
President, Joel Hurt, ’res. Atlanta Consolidated Strect Railway
Co., Atlanta, Ga. ; 1st Vice-President, W. Worth Bean, P'resi-
dent St. Joseph and Benton Habour Railway and Light Co., St
Joseph, Mich. ; 2nd Vice-President, John H. Cunningham, D,
Lynn & Boston R. R, Co., Boston, Mass. ; 3rd Vice-President
Russe! B. Harrison, Pres. Terre Haute Stwreet Ratway Co,
Terre Haute, Ind. ; Acuny Secretary.Treas., John A, Partridge,
Brooklyn Street Railway Co., Brooklyn, N. Y. ; Execvtive Com-
mittee : the President, Vice-President and Hy. C. Payne, Vice-
President Milwaukee St. Ry. Co., Milwaukee, Wis. ; Wm. H.
Jackson, President Nashville St. Ry. Co., Nashville, Tenn. ; D.
G. Hamilton, President, Cass Ave. and Fair Gronnds Ry. Co.
and St. Louis Ry. Co., St. Louis, Mo. ; Granville C. Cunning.
ham, Man. Montreal Street Ry. Co.,, Montreal, Que. ; John N.
Panridge, President Brooklyn City & Newton R. R. Co,
Brooklyn, N. Y.

Exlnbition of supplies and manufactures of every nature used
in the street railway business will be displayed and electric power
is to be provided for the running of machirery which may need
it.  All muachinery, will, if possible, be exhibited in motion,
Every precaution will be taken to guard against fire, and 2 full
corps of watchmen will be on duty day and night. The associ-
ation heartily invites all manufacturers, inventors and street rail-
roads to exhibiz their machinery and will make the utmast effort
to devote the requisite space to all applicants. Al the leading
strect railway men will attend this exposition, and the director-
ate will do all in their power to make it the best street railway
exposition ever held. For full particulars address, Stonewall
Jackson, Local Secietary, 17 St. Sacrament St., Montreal, Que.

LEGAL DECISIONS.

HARTFORD V. BELL TELEPHONE CO., TORONTO ELECTRIC
Licut Co., ET at.-~The appeal from the judgmem of Mr.
Justice Rose in favor of the defendants in this case, was dis-
missed by Mr. Chief Justice Meredith in the Common Pleas
Divisional Court, Toronto, in the following terms . “To have
entitled the plaintiff to have succeeded against any or either of
the defendants, it was incumbent upon her to prove that the de-
fendant or defendants sought to be made liable, had been guilty
of some wrongful or negligent act which was the proximate
cause of the injurics received by her, and in respect of which the
action was brought. On both branches of the case the plaintiff,
in the visw of my learned brother Rose, failed upen the facts,
for he has by his fiudings of fact acquitied each of the defend-
ants of the wrongful or negligent acts charged against them,
and has found that, even if the defendants were guilty of the
wrongful or negligent acts alleged 10 have been counitted by
them, those acts were not the proximate cause of the injury and
damage to the plaintiff for which she sues. There was, we
think, evidence which fully warranted the learned judge’s find-
ings. . . . Upon the facts of the case it was properly found (for
1t appeared upon the plaintiff©’s own case, and there was no evi-
dence to the contrary) that the wires of the Eleatric Light Co.
and of the Holmes Co. were brought inte contact owing to the
conduct of & boy whochopped off a branch of a tree which stood

near the wires of the Holimes Co. and the Bell ‘Telephone Co.,
between Portland street, where the contact, as 1 have mentioned,
took place, and the building to which the fire was communicated,
and the branch, falling upan the wires adjacent to and somnewhat
below it, brought the Holmes wire down upon and into contact
with the Electric Light Co.s wires, and, but for the boy’s act,
the negligence of the companies, if neglizence there were, wonld
have produced no damage to the plaintiff. 1t appears to me,
thercfore, that, according to both the principle acted upen in the
Howard case (22 S. C. R 147), ‘the wrong and the damage are
not sufficiently conjoined or concatenated as cause and cffect to
support an action,” and, as put in the Howard case, the negli-
gence and the njury are insulated by the intervening :ict of the
boy—the causal connection between the negligence and the
damage being broken by the interposition of independent re-
sponsible human action, and the plaintff’s case, therefore, failed.
There are probably other difficulties in the way of the plaintiff's
recovering, but it is unnccessary to refer to them. The result 15
that the judgment of my brother Rose is right and must be
affirmed, and the appeal from it dismissed wirh costs. 1 do not
feel, hawever, that I should part with with the case without ex-
pressing the hope that some provision of law muy be enacted
that will place under proper governmental or municipal super-
vision and control the vast network of wires whichiz to be found
in a city like Toronto, and may at any moment become the
cause of serious injury to hfe and limb, as well as to property,
and for requiring companies mnd others, whose disused or
‘vagrant’ wires may become a souce of danger, to remove them.

The gross earnings of the Toronto Steeet Railway Company for July
amounted to $93,049.94.

John F. Payzant has been elected president, and W, B. Ross, secre-
tary, of the Ialifax Electric Tramway Co.

Mr. Chas. W. Wasson, of Cleveland, Ohio, has been clected a diree-
tor of the London Street Railway Co., to st"ccccd the late Hon. Greene
Pack.

The clectric light inspection branch of the Inland Revenue Depart.
ment will be selfsustaining, as up to the present $2,000 has been cal-
lected in fees.

The first truck with electric motors for locomotive work to be used in
Canada was shipped last week to Oshawa by Ahearn & Sopes, of
Outawa. It is a specially constructed truch of heavy steel and weighs
with the motors something over ¢ight tons  The motors combined have
a capacity of 120 horse power.  The truck will be used in hauling
freight cars to and from the G. T. R. at Ottawa.

Mr. Thos. Ahearn, of Ottawa, has devised a method for preventing vari-
ation of 2. M. F. occastoned by sudden withdrawal or addition of load in
connection  with sclf-excited water driven dynames,  An independently
driven water wheel is employed to generate current exclusively for the
purpose of exciting the ficld of the generators,  An ammeter is included
in cach dynamo field circuit, and upon cach dynamo is placed a small
double throw switch sa that in case of accident, the scveral dynamos
could be sclf-excited by throwing the switch on cach dynamo, thereby
conneting the armatuze of each to its own fickd. The advantages
claimed for this method arc:  Steadiness of voltage, removal of the
darnger of burning out fields by abnormal armature speed, relief to the
duving machinery, removal of fickds from the hncaircuit preventing any
possible damage to them by hghtmng or uthes cause, the preventon of
damage to commutatars formerly caused by short circuits upon the line
throwing open the circunt breakers and short circuiting the current across
the commutator.  Comsiderable tme s alss saved in throwing in
dynamos, which is now done without deiay after the circuit breakers
are reset.  This formerly required a very considerable time in synchro.
nizing ficlds,
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Nolc Yetretanevof the vmluu\ Awrhnom are requested to forwardd 1o us matter
for puldication in this Department not later than the 20th of each month.

TORONTO ANSOCIATION NO, 1.

IN the absence of the President, E. J. Philp, the last regular
mecuny was presuded over by A, K. Edkins, Dist. Deputy.
After general business had been disposed of, the newly-elected
officers were stalled as follows :

I'res,, Walter Lewis: Vice-lnes,, Samuel Thompson; Rec.
Sec., T. Eversfield ; Cor, Sec,, Jas, Huggett; Treas,, A. Wicks
ens ; Door-Keeper, A Slute ; Conductor, Mastin Maose,

Bros. Fox, Huggett anll Wickens were appointed delegates
to the annual convention,

At a recent regular mecting the following resolutions of con-
dolence were adepted :--

* Wherens, it has pleased onr Heaverly Father (o remove from tire family
of our esteemed and worthy brother, W, G. Blackgrove, twoof us clitldren,
therefore be it resolved that we deeply sympattuze with our brother, his
wife and family 1 their s1d berensermient, but commend them to that alle
wise Suprernie Ruler who, though someties inscrutable in His dispensas
tions, yet doeth a)l things well,  And be it further resalved, that these tesor
lutions be spreadd on the minttes of this Association, and n copy of same
be sent (o the bereaved fanuly and also 1o the mechanical press.

GRORGK Fowikk,

GroxGH C, MORRING, > Commttee.
WiLsoN Punttes,

MONTREAL ASSOCIATION NO, 1,

A representative of the ELRCTRICAL NEWs called on the
Montreal No. 1 Canadian Association of Stauonmy Engineers
at their bandsome and comfortable quarters at 66614 Crag St
They had just completed business, and the secretary, Mr. B, A,
York, stated that they had just elected delegates to the annual
convention to be held in Ottawa in September next.

The following are the delegates elected :  Brathers T. Ryan,
J. G, Robertson and E. Valiquet, with alternates, Bros. Hy,
Nuttal, Jos. Marchand and J. Murphy. ‘The delegates will be
accompanied by Bros. J. J. York, (President C. A. 8. E.), Geo.
Hunt and O. E. Granberg, members of the C, A, S, E. executive,

An invitation was extended 10 our representative to attend thewr
annual picaic, Aug. 3rd, and make an inspection of their tadge
room, which is the best equipped for the study of steam engineer-
ing of any in Canada, On the walls are drawings of Babcock
cngines and designs of different engine and boiler makers, to-
gether with photos of the past and present officers and groups of
the members of the association. They have the latest models
and appliances, and a library of no simall suze which they hope
to add to from the praceeds of their picnic.

Bra. B. Cowper, chief engineer of the Canadian Rubber Co.,
presented the association with a model double plunger pump
with glass cylinders.  They have also a model steim pump with
cylinders cut in half, showing warking of valves.

Many of the merchants of the city contributed ta the prize list
for the picnic games, and a goodly number wrned out to the
Exhibition grounds to enjoy them.

In the drawing for a forty gallon barrel of oil, a little maid of
cieht summers picked out the lucky ticket, In the lacrosse
wat- ¥ the team captained by Mr. Huat won victory over the
teamn led by Mr. Murphy. The Exccutive have reason to con-
gratulate themselves on the complete success of the picnic,

BROCKVILLE ASSQCIATION NOQ, 13,

AT the last meeting of the above association, the election of
oficers for the ensuing year resulted as follows :

rres., \W. F. Chapman ; Vice-Pres, Archie Franklin; Rec.
Sec., Wm. Robinsen ; Fin. Sec., John McCaw; Treas., John
Grundy ; Conductor, W. S. Baverstock ; Trustees, Emest Carr,
Fred. Andrews and Edward Devine ; Delegate, \W. F. Chapman.

The Sccretary reports that good work is expected during the
next term, the newly-elected officers being all energetic men,

WINNIPEG ASSOCIATION NO. 11,

AT 2 meeting of the above association at their hall on the 11th
ult., the {ollowing officers were appointed :

President, G. Hazlett 5 Vice-President, Thos. Gray; Rec. Sec.,
J. Sutherland ; Fin, Sec., A. B. Jones ; Treas., R. Sutherland ;
Conductar, E. Simpson ; DoorKeeper, |. Hartison ; Trustees,
G. Hazlet, C. E. Robertson, Thos. Gray.

The District Deputy, Mr. C. E. Robertson, instatled the offi-
cers, and in o short address askea them to pay great attention
to their work in this association, as it was one of the mosy im-
portant in the world.

All the officers are warking engincers, and  prospects scem to
point to another year's successful work,

Crtas, E. ROBFRTSON, Dist, Deputy.

CARLETON PLACE ASSOCIATION NO. 10,
Editor Eencrricat Nuws.

SiR,~The following officers of Branch No. 16, CA.S.E,, were
elected for the present term, July 6th :

Past President, Geo, H. Routh; Vres,, Jos. McKay; Vice-
Pres,, Henty Derrer; Rec. Sec, A. M. Schoficld ; Fin. Sec.,
John Hamnlton ; ‘Treas., Jolm McFarlane; Conductor, Thos.
Mechan ; Dear-Keeper, W. M. Taylor ; T'rustees, A, Nichol, J.
D. Arnustrong, J. M. Hamilton.

Branch No. 16 is making good progress. ‘The membership
does not grow very fast, owing to the limited number of engi-
neers in the town. We have miet otiie a weck so far, but are
thinking of changing our rooms, and mceting only twice a
month, doing away with our reading-room for a time. The
weather being so wann bas interfered with our meetings of Jate,
although in spite of that we are in good shipe financially and
every other way,

Branch No. 16 wishes the other sister branches every success.

A. M. ScuorieL, Rec, Sec.

ONTARIO ASSOCIATION STATIONARY ENGINEERS.
Eaditor Etierrican Nxwa,

StRr,~—1 wish to call the attention of certificate holders of the
0.A.8.E. who have not renewed their certificates to Sec. 2, Art.
7, of the By-Laws and Constitution, which is incorporated by
the Ontario Legislature, and reads as follows :

* The centificates shall be good for one year, and ahall remain the property of the
Noand, and must be returned to the Registrar within 30 day< after the halder thereof
has been notified o to do

A notice was sent to every member in January last, yet there
are quite 2 number who have not sent in their renewal fees.

A further notice will be sent out (to all who have failed to re-
new) in a few days, and after thirty days from date of said notice,
all certificates not then renewed will be cancelled and means
taken to cellect old centificates,

This will entail a good deal of work and expense, but the
Board are determined to carry out the act as laid down,

I would also request all certificate-holders who may change
their place of residence, to commuuicate same 10 me by post

card, I remain,
Yours very truly,
A. E. EDKINS, Registrar,

P. S.—Renewal fees are $1.25, $1.00, and 75c¢. for 1st, 2nd and
3rd class respectively. A.E E,

SPARKS.

A hquidator has been appolnted for the Victoria Electric Light Co.,
Lindsay. Ont,

The Burk’s Falls (Ont.) electric light plant has arrived in that tuwn and
is being pliced in pesition,

The local electric light company’s plant at Port Arthur, Ont., has been
purchased by the town for §7,000,

Thc Belt Telephone Co. has served 2 writ on the Dundas Telephone Co.,

g damages to the of $10,000 for alleged injuties to the
lormct S service.

The Stratford Gas Co. has accepted the electric light agreement proposed
by the Council.  Lights will be supplied on the moonlight schedule at the
rate of $57 per lamp,

An arder-in. council has been passed under the Electric Light Inspection
Act, making the following additional regulations :—All clectric hght supply
micters in use at the time of the passing of the Electric Light Inspection Act
shall be presented for venfications as follows :~One-third before 15t Decem.
ber, 1895, one-third hefore 13t March, 1896, one-third before 15t July, 1896,
For cvery unverified meter found in use afier the first day of July, 18¢6, the
owner thereof shall incur a penalty of tacnty-five dullars.  For every faiture
or neglect to comply with the provisions of section 22 ¢f the Act in relatron
to affording the department testing facilities, the contractors shall incur a
penalty of fifty dollars.  For every failure to procure a certificate of registra.
tion as required by section 35 and the payment ofthe fee established thereof,
within thirty days afrer the first day of July, in cach year, the contractor
shall incur a penalty not exceeding one hnndred dollers and not less than
ity dollars,
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CANADIAN ELECTRICAL ASSOCIATION.

ARRANGEMENTS for the Annual Convention of the Canadian
Electrical Association are being pushed forward as rapidly as
possible, and are making satisfactory progress. A strong local
committee has been appointed at Ottawa, to arrange for the
proper reception and entertainment of the members of the Asso-
ciation who may attend the convention, ‘T'his committee is com-
posed of the members of the Executive resident in Ottawa, with
whom are associated Messrs. ‘I. Y. Soper, J. W. McRae, and
‘Thomas Ahcarn. The committee is manifesting an enthusiastic
interest in the work which has been assigned to it to perform,
and the members of the Association can confidently look for-
ward to a convention which will be in every tespect the equal
if not superior to any which has previously been held. A num-
ber of interesting papers on various phases of electrical work
have been promised for this convention by persons who are well
qualificd to write interestingly and instructively upon the sub-
jects which have been assigned to them, or which they have
voluntarily chosen.

1t is a well-known fact that Ottawa 1s one of the most inter-
esting citics in the Dominion, and this is particularly true from
an electrical standpoint. It possesses one of the greatest water
powers in Canada, from which sufficient current 1s generated for
the operation of the city railway and lighting systems. The
street railway system has become known far and wide as a model
of what such a system should be, and will consequently well re-
pay careful inspection of all its details both of management and
equipment.

The dates for the convention have been fixed for the 17th, 18th
and 19th of September. The local committee are arranging
with the railway companies for reduced rates, and hope to be
able to secure a single fare rate, ‘The very satisfictory attend-
ance at the Montreal convention last year gives ground for the
expectation that at Ottawa a considerably larger attendance will
be witnessed, as the convention will be located mid-way between
Ontario and Quebec.

DEVELOPMENTS IN THE TELEPHONE BUSINESS.

IT is astonishing to observe to what an extent the telephone
business has become a part of the World’s commercial cquipment
and to notice what strides have been taken by the telephone
system in Canada since Professor Alexander Graham Bell made
his first experiments in telephony at Tuttello Heights, on the
outskirts of Brantford, in the year 1875.

The business which has now become consolidated under the
control of the Bell Telephone Co. of Canada, having a paid up
capital of over $3,000,000, consists of upwards of 500 offices and
toll stations, with an enormous mileage of wire connections, and
notwithstanding all that has been done a large amount of money
is still being expended in erecting and otherwise perfecung the
system so far as it relates to the successful operation of local ex-
changes ; while in recent years also Long Distance lines have
been constructed covering the greater part of the Provinces of
Quebec and Ontario.

In all the large cities the Company has shown willingness to
adopt the more expensive underground system for its wires, dis-
pensing to a great extent with the aver-head pole work on the
principal streets in business sections. Toronto, Hamilton,
Ottawa, London and Montreal all have systems of underground
work more or less extensive.  The subways in thelatter city are
used principally for trunking between exchanges. As has pre-
viously been mentioned in this journal a large amount of this
work has been done within the past five years in Toronto, where
subscribers now enjoy telephone communication over metailic
circuits free from all noise and disturbance.

At present there are nearly five thousand subscribers in
Toronto divided among four exchanges, consisting of the new
Main office on Temperance St., having uabout three thousand
subscribers, and the balance being divided between Yorkville,
Parkdale and Toronto Junction Branches.

The underground cables which run tothe New Main Exchange
enter that building from two directions, passing over and round
a roller curve built of iron and steel rods, on which are small
cast iron rollers over which the cables pass. The cables are then
bent up through holes in the ceiling ot the cellar to the floor
above and are there attached toiron cable terminals. The cables
are protected from abnormal currents by the usual combination,

heat coll and carbon arresters.  Fromthe terminals the lines are
carried in switchboard cables under a false flooring to one side
of the Hibbaud distributing rack, from the other side of which
similar cables are taken through a shaft up stairs to the large
operating room, which is located on the top floor ot the building,
Here they ate connected to an intermediate board fasicned on
the wall close to the first section of the large switchboard,

‘The switch itself is of the branch terminal type, with the usual
iarks and sclf-restoring drops. [t has an ultunate capacity of
4,200 lines, and is at present wired for 3,6¢ ~  “Ten positions are
arranged for incoming trunks from branch ou.ces, and especially
designed sections are used for Long Distance wark. {a frontaf
every operator is a small 10 volt incandescent lamp which lights
when an annunciator falls, attracting the attention of the operator
and also facilitating supervision by the Chicf operator, Small
incandescent kunps are also used for dis-connect signals on the
inter-affice trunk lines. Qutgoing trunk lines are equipped with
mechanical visual busy test signals, Instead of the usual cam
and ringing keys, a combination key is used, consisting of two
buttons. Depressing one button cuts in the opertor’s telephone,
while a depression of the other button cuts its aut, and enables
the operator to ring a subscriber.

‘The frame work of the switch is of iron vencered with polished
cherrv.  The brass work is ot dull finish, and the whole presents
a very handsome effect.  The board in all its parts, except the
cables and wires, was made in the Bell ‘T'elephone Co’s factory
in Montreal, bemng put together and set up here by local
employees.

‘The power plant consists of a two horse power motor-gener-
ator for charging the storage batteries, and two-haif horse power
motor generators for ringing bells—ane being kept as a spare—
twenty storage cells, 300 amp. hour and fourteen 30 amp. hour
cells. The cells are arranged in sets, onc set being in use while
the other is being charged ; snitable switches throw them in and
out of circuit. A Weston Standard voltmeter and ammeter are
in the charging circuit, while four Weston current indicators are in
the discharging circuts.

Attention was called in a former article in this journal to the
magnificent fire proof head oflice building which the Company
is now erecting in Montreal.  The building will front on Notre
Dame, St. John and Hospital Sts.  In Ottawa also the Local Ex-
change has heen thoroughly remodeled and now occupies a
handsome new building, adapted in every panicolar 10 its re-
quirements. A description has already been given in the
ELECTRICAL NEWS of the new Eachange lately erected in
Quebec.

All along the line the same energetic policy is being pursued.
New Exchanges are being opened in small places, and additional
Long Distance lines arc being erected in different sections of the
country.

A FEW STEAM PUMP CALCULATIONS.

WANTED- A steam pump to deliver 1,000 gallons per minute.
Strokes per minute, 40; length of stroke, “two feet; steam
pressure, So pounds : head to pump against, 100 feet ; allowance
for loss, 20 per cent. A loss of 20 per cent. necessitates calcula-
tions for 1,000 gallons+20 per cent, or 1,200 gallons per
minute. This divided by 7.48 gives 160.4 cubic feet of water per
minute. Dividing 160.4 by jo0 we have j.0t cubic feet per
stroke, and call it 4, omitting the decimal.  Dividing again by
the length of the stroke (in feet) we get 4+ 2~2 square feet as
the arex of the pump cylinder, or about 1924 inches for diame-
ter; a pretty large diameter for the stroke, but necessary to
meet the requirements, although it would be better to tengthen
the stroke 15 three feet.  The head of 100 feet (.34 pounds per
foot, but calling it .5, makes an allowance for friction) gives us
fifty pounds pressure per sq. inch of piston, and the piston area
equals 24144~ 288 square inches, 28834350 - 14.400 pounds
total pressure on the piston to be overcome by steam pressure
on the steam piston. Dividing the total lnad by the steam pres-
sure we have 14,400+ 80— 180 sqquare inches for the steam piston
plus 20 per cent. loss in the steam cylinder, etc. 15.2543.05 -
18.3 inches as steam cylinder diameter. The conditions here
given are a little unusual, the hand being low for the pressure
used, and the stroke short for the diameter; also the small
number of strokes per minnte, but the method of calculating is
clearly shown and can be done for any selected case.
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THE ONLOOKER.

THE college-bred mechanicis a good dealin evidence inthese
days of techmceal colleges and schools for manual training. He
is, in some respects, a much discussed individual, for it has not
been settled in all minds that schools and colleges can tum out
capable mechanics.  “T'hey may make scholaes and professional
men, but, as Rudyad Ripling has said, that is another story,
Opion differs whether the course actively pursied of recent
years of producing electtical engineers through our colleges and
universities is going to give to the clectrical industry the strong
and cfficient men, that this science, with its great development,
must require.  True, the schooling, 1f we may use the term, ob-
tained by the electrical student, is usually supplemented by a
measure of practical training in some one or other of the large
clectrical manufacturing companies, but s this sufficient to
make a capable electrical engineer? In this particular, impor-
tant advances have been made within a very few years, for Mr.
James B. Cahoon, the electrician in charge of the Expert De-
partment of the Thomson-Houston Co., has said, that a few
years ago no special tequirements for entrance were required or
exacted and the result was that the student class was composed
mainly of young boys from sixteen to twenty years of age, who
could not overcome their bossh proclivities, and were in for fun
morce than senous work. ‘t'o-day, in most of the colleges and uni-
versities furnishing an electrical engincering course, the age limit
has been raised, and no student is admitted unless he is an en.
gineening graduate of some technical college,

x X X X

But the question is a broader one than that of method and effici-
ency, as reflected through college and university. Experienced
men divide on the question, whether the mechanical engineer or
the college-bred electrician is likely to make the most
capable efectrical engineer. The former has a practical
knowledge of mechanics, that is as necessary, in many respects,
to the electrical, as to the mechanical, engineer.  \With this thor-
ough knowledge as a foundatinn, the contention is that he can
add to that an electrical knowledge, and thus equipped, no mere
college taught electrician can expect to cope with him. This
may seem like treating very slightingly the work that is being
donc in our colleges and universities, and which, by those whose
views ought to count for something, is pronounced timely and
capable. 1t does not seem unlikely, in this case, as in others,
that the best results will be secured by striking a happy medium
between the two methods.  Though prejudice has condemned
the educated man in many practical walks of life, opinion,
based on experience, shows that education, whether with the
mechanical or the professional man, is important ammunition in
s possession.  If the thoroughly trained mechanical engineer
can add to that invaluable capital the electrical training that
comes through the student course of the universities of the pre-
sent day, he ought to develop a wreasure of strength that would
at once place him at the top of the electrical engineering pro-
fession. Much of the criticism levelled against mechamcal en.
gineers, who undertake to call themselves electrical experts, is
due to the fact that these men are not mechanical engineers any
more than they aze electricians.  They are firemen and  stokers
too often, and doing their work in a bungling manner, the
capables and incapables come in *ngether for severe criticism.

X X X X

A conversation the Onlooker had a day or two since with Mr.
D. C. McLean, Chief Engineer for the Toronto Street Railway,
brought out in bokl relief the contrast between the capable and
incapable engineer.  Mr. McLean is a mechanical engineer, hav-
ing recaived a traming and experience that is common to few
men. He s one of the seventy-four, and only seventy-four, the
wotld over, who have passed an honorary examination in engi-
neering, that in Great Britain holds a parallel position with the
degree of B. A, trom Cambridge or Oxford. There it is neces-
sary, in order to bevome an engineer, 10 be apprenticed, under
articled indentures, for a period of seven years, where the train
ing the young man is to receive, rather “han the immediate
emoluments, is the main consideration. Having put in this
length of time in apprenticeship, then in order to obtain a third
class certificate he must pat in one year’s actual experience at
sea. To obtain a second.class centificate another twelve months
at sea is necessary, and the same length of time is called for

when trying for a first-class certificate. In ihe latter case the
engine of the vessel must be at least 3,000 . p. and whilst the
student-engincer is not actually in charge of the vessel, he has
charge of an important watch, so that the responsibility, and the
eaperience that comes from that responsibility, is thrown upon
him,  Mr. McLean hias obtained this experience, besides having
had thirteen years’ actual eaperience as a marine enpincer, The
Onlooker enquired of hitn why so great emphasis was laid an the
training of a manne engineer, and the reply was that only by
this means could one become thotoughly equipped in his work,
‘The otdinary experience will make a man what will be termed
an engineer, but not as the term is understood in its highest
sense. Queried as to his view of the training necessary to be-
come an clectrical engineer, Mv. McLean replied that the best
authoritics were af one view that the perfectly equipped electrical
engineer must be mine-tenths a mechanical engineer.  How
absurd,” said he, “to suppose that because a young man can
handle a coil of wire and performn a few mechanical acts con-
nected with an electrical plant, that this makes him a master of
electrical engincering.  And yet | have seen this kind of thing.
1 have known those calling themselves electrichl engincers to be
unable to give an intelligent answer to what was an armature,
while it was altogether beyond their comprehiension to work out
the simplest equation.” The study of mechanics in Mr. Mc-
Lean's opinion embraces so much, that it is impossible for one
to become # master of his work except by years of toil. Going
over the long hist of text books that an Old Country examination
calls for it was clearly shown that these could not be mastered
except after many years of study. Then, on top‘of the study
there had to be the real experience. 1t may be that Mr, Mc.
Lean’s ideal of a mechanical and electrical engineer is a difficult
one to reach. The vety fact that it has been placed high ought
to be an incentive for those who would aspire to complete suc.
cess to endeavor to reach it.  One thing seemed very clear to
the Onlooker that with a man of Mr. McLean’s education and
cxperience at the helm the mechanical and electnical affairs ot
the Toronto Railway Co. were in strong hands.

e T——
MOONLIGHT SCHEDULE FOR AUGUST.
ag‘ﬁ‘f Light, Extinguish, gg;"(;f
H.M. H.M, H.AL
..ol P II4O "
2., AM. 400 |f+%°
3e.eene AM 12,40 v 4.00 3.20
Jeeeenn v 140 n  §.00 2.20
Seeenns No light. No light. ceee
6.ounen No light. No light. veee
Teeennn No light. No light, ceel .
8 ..... P.M. 7.30 P. M. Q.30 2.00
Qevenen " 7:30 u 950 2.20
10.... 1" 7.30 n 10.lo 2.40
1M...... w730 uw 10,30 3.00
12,0000 w730 n 1100 3.30
[ TR w730 w 1130 4.00
7 PO n  7.30 A M, 12.20 4.50
15... n  7.30 n 100 5.30
16...... v 2.30 n  Llo 5.40
[} 2 n  7.30 w210 6.40
18...... u  7.30 v 33 8.00
1900 " 7-20 " 4.30 Q.10
20 ..... " 7.20 " 4.30 9.10
2leie..s " 7.20 n  4.30 9.10
22...0., n  7.20 n 430 9.10
23000 n  7.00 n 430 Q.30
X PN " 7.00 n 4.30 9,30
25..... w 800 w430 8.3¢
26. .... u Q.00 v  4.30 7.30
-5 2R w940 w430 6.50
28...... v 10.40 n 430 5.50
2Q...... " 11,00 w 430 5.30
30.0.en. v 1130 0 e
3leceeen [ n  4.30 }500
Total, 153.00

Kamloops, B. C., 1s about putting in an clectric plant of the capacity of
1,000 sixteen candle-power lamps,

Tt is reportzd that the Weston Union Telegraph Co., is about construct-
ing a telegmph iine to Alaska, via British Columbia. )

The following board of directors have been elected by the North. West
Electric Co., of Winnipeg: G. H. Streyel, president: J. M. Graham,
G. A, Simpson, |. A. McArthur and H. Cameron, manager and secretary,
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RECENT CANADIAN PATENTS.

CANADIAN patents have recently been gnuated for the following electtical
devices :—

No. 48,819, for a closed conduit electric milway, to James Francis Mc-
Laughlin, Philadelphia, Pennsylvania, U.5.A., 2nd May, 1895; 6 years.

Croskn CORDUIT ELECTRIC RANLWAY,

In an electric milway, the combination with a closed conduit provided
with main and supply conductors, of switch boxes armnged alternately on
opposite sides of the conduit and provided with switching mechanism for
coupling the main conductor with sections of the working conductor, and
two scrics of electro magnets, on opposite sides of the motor car, in line
with the switch boxes, for operating the switches therein by magnetic at-
traction.

No. 48.838, for a car fender and brake, to Wilham McBeth, Hamilton,
and Harrie't Belle Lewis, Winona, tioth in Ontario, Canadda, 3rd May,

1893: 6 years.
~ /

CAR FENDER AND BRAKE.

The combination with an electric or other rulway car, of a frame a, b, ¢,
standards d, d, horizontal bar e, e, vertical bangers 1, 1, provided with open-
1ngs m, m, adjustable diagonal braces, f, f, with covering 2, shaft j, rollers
k, rubber tubing b, and cushion p, all constructed substantially us and for
the purpose specified. In an electric or other railway car, the combination
with a fender of brake shoes, and brake shoe rods, the same constructed
be operated by the fender being pushed against the brake shoe roads, when
meeting an obstruction on the track, to apply the brakes on the wheels
automatically, substantially as set forth, In an electric or other raitway
car the combination with a fender A, of brake shoes gz, connected by a shaft
r, supported by springs s, brake rods, t, t, attached to the brake shoes,
brackets u, provided with lugs 4. and spiral spring v, v, to push the brake
shoes off the car wheels, and brake tods operated by the rear contact move-
ment of the fender A, against the said brake rod, substantially as and for
the purpose specified.  In an electric or other railway car, the combination
of the fender and brake mechanism, substantially asand for the purpose
specified,

No. 48,870, for a furnace grate, to Edward Gurney, Toronto, Ontano,
assignee of Henry Truesdell, Hawarden, lowa, U.S.A., 7th May, t895; 6
years.

FurRNACE GRATE.

The combination of a grate frame, rock shafts provided with alternating
lateral arms and also operating arms as at C+, a rod d, pivotally connecting
arms Cu, one of its ends being connected to one of said arms C+ by a screw
conncection, an operating lever, an adjustable connection hatween rod d,
and the operating lever, and grate bars supported onthe lateralarms.  The
combination of a frame, two scts of bars adapted to move alternately in
vertical planes, & stationsry coupling bar having journa) bearings and rigid-
Iy attached at its endls to the frame and interposed between the two sets of

grate bars rock shafts mounted in the journal beatings of the coupling bar,
and having means for alternately moving the grate bars vertically, and
means for operating the rock shafts, as describal,

No. 48.93s. for an clectric are lamp, to Peter Kirkegard, throoklyn, N
Y., UK, t3th May, 1895; 06 years

ELrCTRIC ARC LaMme,

In an arc lamp, a frame carrying a gear train controlled by an escape-
ment, said frume being pivotally tiounted on  paratlel arms, sud arms
being pivoted to fixed supports, whereby the framie will always be parallel
to a given plane, in combination with an clectro magnet located in the
shunt circut of the tamp and attached to the frame, and an anmature per.
manently fixed with respect to the magnet, a carbon holder consisting of a
U shaped yoke pivotally connected with the end of the cation rod, in com
bination with two juws pivoted respectively to the arms of said yoke, and
means for closing and opening said jaws,

A very odd thing, and one that not only astonishss, but startles,
the stranger, says a writer in Toronto Saturday Night, is the
peculiar electrical condition of everything in Winnipeg during
the winter.  If you reach out to touch an clectric bell, before
your finger is within three inches of the enunciatorthereis a flash
of lightning that goes up through your arm and will probably
make you jump six feet.  If you touch any metallic substance
there is a flash of lightning ; when you get into bed the clothing
crackles, and one would think that the landlord had provided
you with a blanket adorned with fire-flies.

After a while one gets so nervous one is afraid to touch any-
thing. 1 have stumbled around my room and bruised my shins
rather than take chances lighting the gius or turning on the
electric current.  If you reach for the gas jet, “crack” it poes.
1f you shuffle your feet along the carpet you can light the gas
with your finger. It is really one of the most startling pheno-
mena in the whole northwest. Imagine turning over n one's
bed and having the quilts emit sparks, or reaching for a belland
beiny immediatelv answeted by a flash that is apt to make one
howl. I saw my traveling companion, who had grown some-
what careful, wrap his finger up in & piece of paper to touch the
bell. He jumped back with a shriek, and the whole paper
seemed on fire. The people of the effete east who want to be-
come electrified and have their systems filled with electricity
should go up north; they will get in proper shape and will learn
to avoid radiators and every other metallic substance.

The fact remains, however, that in that climate onc feels
wonderfully hopeful and able to work, and no task seems too
hard to be undertaken, and I am firmly convinced that the great
men of Canada will be developed there. 1t is a remarkable fact
that Ontario, the most blessed of all the sections of Canada, has
devcloped, proportionately to its population, fewer brainy and
energetic politicians and business men than the provinces by the
sea or the great western stretch of land with the wonderful elec-
tricity in the air and the greatest difficulties of money making in
the climate,

Messrs, E, Carl. Breithaupt, Berhin, A. A, Dion, Ottana, Chas. B. Hunt,
london, and E. P Memill. Torontto, were representatives of Canada at
the annual convention of the American lnstitute of Electrical Engineess
held last month at Niagara Falls.
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Bakling . 613t vwoe-peesident. ], Muarphy, second vice-preswdent, W, Ware,
searctary, B AL Yok, treasurer, Thas Ryan,

ST. LAURENT Rrascnt Noo 2 —Mceets every Monday evening at 43
Roascooars street, Montrea! R, Drowin, Pressdent; Alfred Latour, Secres
tary, 306 Dolusle sirect, St Cunegonde.

HBRANDON, MAN., BRANCH NO. 1 —Meets 1st and 30d Friday each
aonth, in Ciy Hall. A, R, Crawford, President; Arthur Fleming,
Secretary.

HAMILTON BRANCI No, 2. —Meets 13t and 3rd Fridy each mouth, in
Maccabee's Hall.  E, C, Johnson, President; W, R Coraish, Vice-Pres.;
\Wm, Narris, Corresponding Secretary, 211 \Wethngton Street North

STRATrORD BRAXCIU No. 3.~John Hoy, President, Samuel H, War,
Secretary,

Brantrornd Braxcn No. g.—=Meets and and gih Friday eich month,
F. Lane Presulent; IV Pilgrim, Vice-Presdent ; Joseph OUypile, Secretary,
Brantfotd Cordage Co.

LONDON BRAKCH NO. s.—Meets in Sherwood Hall first ‘Thursday and
last Fm}.lv in each wonth, ~ F. Mitchell, President ; \Witham Meiden, Sec.
retary Treasurer, 533 Richmond Street.

GUELPIC BRANCIE NO. 6.—Mects 3st and 3rd Wednesday each month at
7:30. pm. ). Fordyce, President ; J. Tuck, Vice.President’; $1. ‘1. Flewel.
hing, Ree Secretary; ). Gerry, Fin..Secretary ; Treasurer, C. J. Jorden.

OTTAWA DBraNcy, No. 7. — Meets 2nd and 4th Tuesday, each
month, corner Bank and Sparks suicets; Frank Robert, President; F.
Memll, Secretaty, 352 Wellington Street.

DRESOEN BKANCH No. 8.~—Meets every and week in ench month; “Thos,
Mernll, Secretary,

BERLIN BrASCIE NO, 9.—Meets and and 4th Saturday each month at
8 p. . W, J. Rhodes, President; G. Steinmetz, Secretary, Berlin Ont.

KINGSTON BRANCH No. 10.—Meets 15t and 3rd Tucsday in each month
in Frser Hall, King Street, at 8 pom,  President, S, Doanelly ; Vice-
President, Henry Haoplans ; Seeretary, J. W, Tandvin,

Winxiree Brancn No. 1i.—President, G. M. Hazlett; Recording
Sceretary, J. Sutherland ; Financial Sceretary, A. B Jones,

KINCARDINK BRANCH NG 12.—Mects every Tuesday at8o'clock, inthe
Engincer's Hall, Waterworks. President, Daniel flentt; Vice.President,
Joseph Hall, Secretary, A. Scott,

WiarTON BrANCHH NO, 13. -President, Wm. Craddock, Rec. Secre.
tary, Ed. Dunham,

PETERNOROUGH BRANCH NO. 13.—Meets 2nd and 3th Wednesday in
cach month. S, Potter, Presulent, C. Roluson, Vive.President, W.
Sharp. engincer «t~am laundry, Charlotie Street, Secretary.

BxockviLLE BrRANCH No. 15 —President, W. F. Chapman; Vice-
Preadent, A, Fraukhin; Recording Secretary, Wi, Robinson,

CARLETON PLACE BradCH No. 16.—President, Jus. McKay, Vieee
President, Henry Derter; Fin, Secretary, A, M. “chofield.

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS.

BOARD OF EANAMINERS.
President, A. AMES, - Brantlord, Out,

Vice-President. ¥, G, Mitongte - l.ondon, Ont,
Regsstrar, A, E. EvRins . 139 Borden st.. “Toronto,
Treasurer, R. Mackix, - . 28 Napier st., Hamilion,
Soliator, J. A. MCANDREWS, - Totonto,

Toroxto—A, E. Edkine, A. M. Wickens, E. J. Phillips, F. Donaldson.
Haxmitros—P, Stott, R, Mackie, T. Elliott.

BRANTIORD—A, Ames. care Patterson & Sons.

OTTAWA~Thomas Wesley,

Kincston—[, Devhin (Lhief Engineer Penctentary), J. Campbel,
LoNnox—F, Mitchell,

NIAGAKA FALLS=-\W Phillips.

Information regarding cxaminations will be furmshed on application to
any membier of the Hoard,

,Tm-: Chicago City Railway Co. has recently established a
school in which their matermen are given instruction which is
calculated to fit them to discharge their duties in an intelligent
and cfficient manner. This is only possible when men have
acquired a knowledge of the method of construction and opera-
tion of the apparams placed in their charge. The experiment
is one which seems to be in the direction.

IN the present number of the ELECTRICAL NEWS is printed
the decision of Mr. Chief Justice Meredith of the Common
Pleas Divisional Court, Toronto, upholding the judgment of Mr.
Justice Rose, in dismissing the action brought by Mrs. Agnes
Hartford against the Bell Telephone Ca., the Toronto Electric
Laght Co., the Holmes Protection Co., and Silas Whecler, to
recover damiages for injuties sustained by contact with an clec-
tric wire on the streets of Toronto. Tke leamed judge took the
ground that the direct cause of the injury did not orginate with
the defendant companies, but was due to the act of a boy who
chopped 2 branch off & tree which stood near the wires of the
Holmes Company nd the Bell Telephone Company, and the
falling of the hranch, which caused the Holmes C ompany’s
wires 1o come in contact with the wires of the Electnc Light
Company. While the complainant in this case is deserving of
the greatest amount of sympathy, there can  be no question that
the decision given is a just one, and that bad the plaintiff been
well advised legal action would not have been brought, at least
asa first resort. Had 2 more conciliatory course been adopted
1tis by no means improbable that some of the thousands of
dollars which are being expended in law costs might have found
their way into the pocket of the unfortunate victim of shis
accident.
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So sanguine is the Street Railway Gazette of the success of
the conduit electric street railways now under construction on
Lenox avenue, New York, and in the ety of \Washington, that
it advises persons «desirous of obtaining franchises for the opera.
tion of electric railways by the averhead system to lose no time
in securing them. The view is that after the conduit road shall
liave been shown to be workable, the public will be found much
more reluctant to grant permission for the construction of roads
on the overhead method.

THE turbine water wheels are about as unique and interest-
ing as any other feature of the great power plant which is about
io be set in operation by the Cataract Construction Co., an the
American side of Niagara Falls, These wheels, which were de-
signed in Geneva, have six times greater capacity than any tur-
bine wheel previously constructed, being capable of giving 5000
1. p. while running at 250 revolutions per minute, under a head
of 136 feet. No higher praise could be bestowed upon the
skill of the designers of these wheels than to state that during a
recent test their speed varied only 7 per cent. #saresult of 3,000
. 1. being suddenly dropped from the load.

THE extent to which electricity will ultimatsly supersede
steam as it motive power on railroads is the subject of much
speculation and interest. The ELECTRICAL NEWS has been
slow to place confidence in the assertion so fully made, thatn
afew years the steam locomotive would be superseded by the
electric locomotive. On the contrary, there is littie room to
doubt that under centain conditions and for certain purposes,
the clectric locomotive will find a place on steam railroads.  This
subject has 1eceived its latest consideration in a paper entitled
“The Substitution of Electricity for Steam in Railway Practice,”
by Ds. Louis Duncan, presented at the recent convention at
Niagara Falls of the American Institute of Electrical Engineers
The questions considered by Dr. Duncan in his paper were:
(1) Given a railway system at present operated by steam, will
it pay to change entirely to electricity, or to make a partial sub-.
stitution, and how should the change bemade? (2) If entirely
new lines are to be buily, will it pay to equip them clectrically 2
How should they be equipped? The ultimate conclusions ar-
rived at by the author on these points, are as follows:  ist.
The tendency of passenger transporation on the steam lines has
been 1 the direction of the greatest electrical economy, while
the tendency of the freight transportation has been in the direc-
tion of the least electrical economy. 2d. It will not pay any
threugh line with considerable traffic, having two tracks, to
cquip their main tracks electrically.  3d. With four track roads
it will pay to equip all of the tracks electrically unlessa cou-
siderable portion is through passenger traffic. 4th. It will pay
all the larger voads cither to equip a number of their branch
tines electrically, or to control competing electric lines.  3th. In
order to remain an a dividend paying basis it is imperative that
most of the two track lines either build additional tracks or con-
trol the electric roads that parallel then  Gth, Believing that
ultimately all of the tmffic will be done by clectriany, it is im-
perative that the managers of steam roads keep constantly in
touch with clectrical progress.

Tux question of the rating of arc lamps seems to require a
considerable amount of adjustment. Should an arc lamp be
rated according to candle power, or current, or voltage, or how ?
The miting usually adpoted is according to nominal candle
power, thatis, a speaitlcation says that the lamp shall givea
full candle power of nominal 2,000 or 1,500, etc., with a certain
amperage. Now, as a matter of fact, this 1s no specification at
all, and refers 10 no standard whatever.  First of all, what s the
full candle power of a nonmaal 2,000 ¢ p. arc lamp? Next, at
what angle is this full c.p. to be measured. It s well known
that the intensity of the light from an arc varies according as
the eye 15 above, on & level with ar below the are, and that it is
maximum at an angle of 45" below the honzontal. It 1s well
known to those who make any study of electrical matters, that the
arc lamp does not give the hight, but that s givenly apiece of
mechanisim for regulaung the distancea part of the carbons,
and that it 1s the carbons that give the light ; that carbons vary
among themselves so much that those of difieient makes may

give 50 per cent. difference in light for the same expenditure ot
energy. So how can the lamp be rated at so many candle
power without distinctly specifying the kind of carbon, its size,
and the angle of measuremhnt?  Candle power depends directly
on the temperature of the crater, and this temperature is nearly
inverselv proportional to the size of the carbon, the amperage
remaining constant, so that any Lunp may be adapted to give
any candle power (within reasonable linuts) by merely varying
the diameter of the catbon. Howeves, as the carbon decreases
in diameter, it takes a greiater pressure to produce the same
amperage than with a larger catbon, so that candle power and
amperes remaming constant, pressure and diameter must vary
inversely according to some proportion.  All these genera) con-
clusions have been very carefully examined by Professor Ayrion,
and experimental results prepared, which show the proportion
rather closely that exists between amperes, volts, diameter of
carbon, and candle power, and the effect on an acwal case of
varying one or more of these factors.  Starting with the assump-
tion that & certain candle power (at a certain angle of course), is
required, and keeping that intensity invariable, he shows that
with a certain definite diameter of carbon a certatn quantity of
eneryy is required, which, within limits, remains constam, no
matter whether the volts be high and the ampe-es low, or vice
versi.  Now this gives us a very satisfictory basis where to rate
our arc lamps. Instead of specifying them to be of so many
“candle power” a standard which no one can verify, and which
depends on so many uncestain factors let them be rated at so
many volts with & certain amperage, and a carbon of such and
such clearly defined diameter.  These data can be easily verified
by experiments, and purchasers of arch lighting plants will have
something to go by, instead of nothing as they have now.

A COUNTRY like Canada, wheh water powers abound, and
where manufacturing industries afford outlets for large amounts
of caputal, 1s pecuharly well adapted for the development of the
electrical miethods of power transmission by the use of poly-
phasal currents, The demand for power isincreasing every
day ; the supply is pracucally unlimited in the numerous streams
that waste their potential energy in innocous desuctude, and the
eans for the conversion of this potential energy of water into
kinetic energy of rotation arc open to all.  The Canadian manu-
facturing interest should be panicularly wide-awake in adopting
any means for cheapemng the cost of their power, and 1t 1s somes
what remarkable that the clectric motor has not had a greater
success in ousting from the factories and other places where
power is scattered about in small units, such a very incflicient
prime mover as the smail steam engine.  Central station plants
would do well to work up this kind of business. A great source
of expense and loss, in such plants, is the fact that for a great
part of the time the machinery is being idle, and so earming no
money, while if work could be found forit dunng :t longer period
adeficit might be converted into a profit. In other words, a
higher “laad factor” would be an advantage.  Nowa few maotors
would go a long way towards helping out returns, and there are
very few towns where power s not iequired toa smaller ot larger
exteat. There arc always some people who use a intle power,
and the fact of 1t beinyg obtainabic would of itself create a demand.
A principal reason why electric motors are not more used in
factories, saw mills, &c., scems to be the regrettable ignorance
on the part of the owners and operators of electric lighting plant
of the possibilities of electric transmission, and this ixnorance
1s largely taken advantage of by stcam engine manufacturers,
who sell small incflicient engines under the very noses of electric
hight owners. \Why do superintendents of central stations not
keep themselves up to date in the matter of electrical develop-
ments? [t might perhaps be too much to expect of an average
“clectrician” that he should study the more scientific clements
that govern the design of new apparatus, but at least he should
know that improvement is taking place along certain lines, or
that cerntain novel types of appamtus are being brought out, or
that electricity is being used for such and such new parposes.
And yet -t is ver; unusual to find & man in charge of a small
power house with any general information at all on clectnical
subjects.  Owners ate just as bad.  The unfortunate results of
this carelessness and indolence are observable wherever one
gocs, and can be seen in aimost every detail of the managment.
Machinery is purchased because it is chexp, without any reference




132 CANADIAN ERECTRICAL MNEWS

August, 1895

whatever to its efficiency. Wires are put up by guess work
as to size, and the instruments nsed are frequently curiosities.
These matters, we can understand, are passed over by inexperi-
enced persons, but why the use of motors for all kinds of in-
dustrial purposes is not more pushed by those having power to
sell, is a question that can only be answered by reference to the
backwardness of electrical knowledge throughout the Dominion.
There are many towns in which are situated factories of all
kinds that use stecam power in small scattered units, These
small incflicient steam engines might very well and successfully
be replaced by electric motors, that would do the woik equally
well, and economize much in the saving of condensation in pipes,
radution, &c., to say nothing of the higher efficiency possessed
by the clectnic motor over the small steam engine. Herelis a
promising field to work in for central station men, who are suffi-
ciently euterprising to study what may tend to their own pe-
cuniary advantage.

SINCE the article appearing elsewhere in this number relating
to the approaching convention of the Canadian Electrical Asso-
ciation was put in type, some additional particulars have come
to hand from Ottawa concerning the areangements for the con-
vention. The local committee have secured from the railway
companies a rate of a fare and a third for delegates attending
the convention from any part of Canada. Any member with or
without his wife desiring to attend tlie convention should buy a
first-class single fare ticket to Outawa from the ticket agent
where he lives, and at the same time procure from the agent a
standard certificate.  This standard certificate is in the posses-
sion of every ticket agent, and is absolutely necessary in order
to buy a return ticket from Ottawa back home at one-third the
regular fare. The Ouawa hotels have quoted verv low
rates for the accommodation of delegates and their wives;
in no case will the rate exceed 3200 per day. We are
advised that the local committee are not only wmaking most
complete arrngements for the entertainment of the mem-
bers of the Association, but are likewise making provision for
the ladies. A banquet to members and their wives has been
arranged for at the Russell House, at the close of the Convention.
This banquet will be of an electrical natuie in its appointments
and quite unique in all respects.  We strongly recommend all
members of the Association to visit Ontawa on the accasion of
this Convention, and take their wives with them.

T = =

OUR readers will be interested in noung by another column,
that tke Canadian General Electric Co. have commenced the
manufacture of carbide of calcium under the Willson patents.
So much has been written and prophesied regarding this new
product of the electric fumace and of acetylene gas, the result
of its decomposition in water, that the opportunity of obtaining
it will be welcomed, »f only for expenmental purposes. \We are
not, however, able 1o share the roscate views of its promoters to
the extent of secing in it an wnvincible or even a formidable rival
of the clectric light. It would indeed * ; “the itony of scientific
evolution should the clectne arc in the ¢ :d have produced of it-
self a rival from which should come a successful challenge of its
supremacy as the most brilliantand economical of antificial
illuminants. This, however, is far from likely., Already certain
himits, undescernible, naturally, in the first glow of an inventors
enthusiasm, have been indicated by more recent developments.
The earlier representations as to the cost of production of the
carhide, have been found unreasonably low, even under the most
favoiable conditions, and difficulties in the actual use of the gas
for illumination, while possibly not insurmountable, have led 10
the belicf that it is more likely to prove of service as an enricher
of existing bases, thanas an actualilluminating medium.  Look-
ing at the matter from an electneal point of view, there seems to
be no reason to fear, but mther many to welcome, the new dis-
covery of Mr, Willson. Carbide of calcium and its most im-
portant resultant, acetyline gas, will take their proper vank
amongst the contnbutions of clectrical science 10 the industrial
art, not a1 revolutionary or destructive intruders, but as valuable
and now indispensible auxiliaries.

[hiatrooke, Que, capitalists are applying for letters patent 1o constitute A
company 10 Tun clecine and horse cars in that city, wath power 1o extend
their railway 10 any place 1n the distnet of St Franas,

THE TELEPHONE AND ITS TROUBLES.

\WHEN a telephone was first used on a telegraph circuit, says
A. Dolbear, in the Cosmopolitan, it was noticed that hissing and
fiying sounds could be heard, as well astelegraphic signals of all
sorts, all of which had their onginin other electric circuits.
Sometimes the extrancous noises were so much stronger than
the telephonic speech that they quite overpowered it. The din
destroyed the articulation. This was the case when the auto-
matic Wheatstone transmiitter was employed on a telegraph
circuit parillel to a telephone circuit on the same poles. This
was at first interpreted as being due wholly to induction, and for
business purposes telephone lines were removed as far as practi-
cable from telegraph lines. The trouble did not cease. In some
cases it was nearly as bad as before ; and then it was apparent
that the source of the disturbance was the earth itself, Hoth
urcuits made use of it s a part of their systems, and their ground
connections were adjacent, oftentimes practically the same.
When the telephone ground, as it was technically called, was
moved away, there was some relief, but it was found possible to
detect telegraph signals from lines separated by miles of earth.

When compated with telegraphic instrunents, the telephone
is found to be exceedingly sensitive. A sounder requires about
the tenth of an ampere to work it properly, a relay, about the
hundreth of an ampere; but a telephone will render speech
audible with less than the millionth of an ampere, and is, there-
fore, more than ten thousand times more sensitive than a tele-
graphic relay. \When the carth is made to form a part of an
electric circuit, the current does not go in a narrow strip fiom
one ground terminal to the other, but spreads out in a wide sheet,
much broader than perhaps most have imagined. Thus, if the
grounds be no more than three or four miles apart, the spread-
ing earth current can be traced in a sheet as much as two miles
wide. If the grounds be still furtherapar, the sheet will be cor-
respondingly wider. This carth cuirent in its course may meey
with streams of water, gas and water-pipes, and other conductors
better than the earth itself, and these will conduct some of it,
but not all. The stronger the current the more it is spread, and
a telephone ground connection anywhere in its path will receive
its share unavoidably.

In cities and towns employing the trolley railway systems, the
rails form part of the circuit.  As they lie upon the earth, the
carth necessarily conducts away a notable part of the current,
no matter how large the railc and good the connection. For in-
stance, in Boston, where great pains has been taken to provide
2mple metallic conductors in rails and return wires, a thousand
amperes have been found 10 return through the earth to the
power house, and this is something like ten per cent. of the
whole output.  How widely such ) current may spread may be
imagined, and one may compare such acurrent with the minute
one needed for telephonic work. One must rememberthata steady
current does not effect the telephoneatall. 1tis only when the cur-
rent varies in strenygth abave a certain rate, thirty or forty times a
second, that it begins to be troublesome. The wvariations in
strength come from the Morse key or its substitutes in tele-
graphy, from some types of arc lighting dynamos, from alter-
nating dynamos for incandescent lighting, and from the motors
in railway work. Though there be thousand amperes in the
carth, if the variation be but one ampere, the nine hundred and
ninty-nine which are constant are not offensive, hence it does
not so much matter how much current is in the earth as how
rapidly it varies. There are other currents in the earth due to
natural causes, such as lightning, auroms, etc., which have
sornetimes been destructive to thetelephone and its connections.
To protect both service and the telephone itself there is one
remedy, namely, to cease using the ground as a part of the need-
ful circuit, and to provide each instrument with a complete wire
circuit. Telephone companies are adopting this method every-
where as fast as practicable. 1t is more costly to establish and
maintain, but it has been made necessary by the nature of elec-
trical action and by the great increase in industnal enterprises
within the past ten years.

lror: ore is now smelted by clectricity 1n some parts of Nova Scotia.  The
new method will likely supplant the old Blagt furnace process,

The half-yeatly dividend of 1), per cent. declared by the Toronto Rail.
way Company recently, is equivalent to a diidend of 35 per cent. on
$600,000, the amount of the company’s original investment.
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SOMETHING ABOUT INJECTORS.
HINTS AnouT THEM FOR ENGINEERS AND FIREMEN.

IN some instances it may be found impossible to adjust the
injector for the work required, as it may have been especially
for a far different pressure than that at which you wish to work
it, for the higher the steam pressute used the smaller in propor-
tion must the steam tube opening be, and no injector can be
made which will fit all conditinns equally wel), regardless of ad-
vertisements to that effect.

Suppose our injector acts as we have stated before, we imme-
diately know that it is not the fault of the injector, for if it was it
would not start at ail, unless in rare cases there may be a tube
loose, and after the injector has started this mxy move and alter
the refation between the water and the steam supply.

If our injector does not recetve steam from the same pipe, the
engine does, and the boiler is not forced to such an extent that
it lifts the water badly, we may neglect the wet steam cause and
look for others. First of all, we will make sure that our water
supply is not interrupted by some unknown cause, for this would
cause a deficiency of water and the steam would show at the
overflow, making the injector break. This water deficiency may
be caused by the water valve having a lose disk, which may
move on the steam enough 10 alter the opening for water, and
this is a fruitful cause of trouble many times both in steam and
water pipes.

Or it may be that a pump in the ncigborhood is taking the
water at intervals, and at times the lesscning of water may be
enough to cause a “break? in the injector's working. Other
causes which give trouble may be given briefly:

In mmany instances the pipes leading to the injector are long
and small, and often filled with rust and other deposits, and
while the injector will start all right it breaks just as soon as it
has used the amount ot water that is in the pipe, for this acts as
a reservoir, supplying water enough for a start, but being soon
exhausted.

In a case of this kind it will not do to blame the injector after
being sure that there is nothing loose about it, for if it will start
it will run until worn out, unless stopped by some outside cause,
and this cause must be looked for.

In cases where smallinjectors are used on large pipes, confu-
sion often arises as follows: The injector will start all nght, and
after a very short period of operation, will suddenly break and
we wonder why. In cases that have come under my notice
this has been caused by there not being an opening into the
bailer, the check being either stuck or the stop vaive shut.  The
injector starts well enough, but after it gets the large pipes filled
and the pressure rises to the limit of the injector, then it breaks.
A long pipe between.injector and bailer, even if not so large,
will have the same eflect.

Great difficulty will sometimes be experienced in starting
an injector, and one of the most common causes for this is
a leaky check valve, allowing hot water from the bailer to come
back into the injector and boil the water, or prevent it from
condensing the required amount of steam.  This can be readily
found by care, carefully noticing whether any hot water shows
at the overflow when the steam supply is shut off ; this will in-
dicate a leaky check valve unless the steam valve leaks, and a
little care will soon determine which is the leaky valve.

The checks that give the most trouble are what are termed
straight way or swinging checks, which, while very good for
some work, are not as good for injector work as the old-fashioned
plain check. The reason is this : The passage of water through
them wears the side of the seat farthest from the hinge, and in a
very short time the check is not tight, and this fittle leakage
back from the boiler makes it hard to start the injector. And if
a very slight obstruction becomes lodged near the hinge, the
opening at the outer end of the swinging valve is much greater
and the leakage is considerable. This 1s not said to injurc any
maker of swinging checks, butmerely to give my own expericnce
in this class of work.

When you have your doubts as to the quantity of water
that can be supplied to the injector, just measure the flow by
letting it run into & measure of known quaniity, and note the
time taken to fill the measure.  If we have a two-gallon pail, and
the water from the supply pipe of the injector will fill it in five
seconds, we know that as there are sixty seconds to the minute
the pail will be filled twelve times per minute, which is twenty-

four gallons a minute, or 24760 ecquals 1,430 gallons per
hour,

Then, if the capacity of the injector is only 1,000 gallons per
hour at the steam we are carrying, we know we have an ample
margin for working. This, of course, is a very large injector,
and will supply a large boiler or boilers.

In many cases the injector is made useless by the manner
in which the piping is put up, and the writer has found cases
where the injector refused to work, in which the supply of water
had been cut dovn to less than half by the man who did the
piping screwing all the pipes so far into the valves and clbows
as to almost close the openings. This is particularly apt to be
the casen the valves and checks. as the Lrass of which they
are made gives so much more than iron fittings that the men
do not stop until the pipe refuses to turn with the sae force
that they apply to iron pipe fittings, A little judgment helps
wonderfully in a case of this kind. It is sometimes necessary
or convenient to pipe the injector to the same supply and deliv-
ery pipes as used by the pump, although it should never be
done where both are to be used at the same time, as the pulsac-
ing action of pump is very apt to take the water from the in-
jector momentarily and cause it to break.

\Where this is done thare should be valves so that the pump
connections can be shut tightly from theinjector and vice versa,
panticularly in the case of a lifting injector. One instance of
this kind was brought tomy notice aboard of a little yacht which
was being hurriedly fitted for a southern winter cruise, and in
which the injector would start nicely and wark for a minute
perhaps, and then break or fly off, as some call it. The first
thought wits that there was a piece of wood or wasté floating in
the water tank in the bow of the boat, and that the action of
the water drew it av<r the pipe and shut off the water supply, as
often happens in cases of open tanks. This was not correct,
however, as investigation showed that the mzn who had piped
the injector had connected the water supply to the same pipe
that supplied the wash basins in the cabins, and whenever the
faucets in the cabins were open or leaked the air was drawn
into the pipe and into the injector, and caused the break. By
piping the two water supplies separately the trouble was reme-
died, and the boat was ready for her tip in tropical climates.—
The Tradesman.

CALCIGM CARBIDE AND ACETYLENE GAS.

The Canadian General Electiic Co. have commenced to manu-
facture calcuim caibide under the Canadian patents of Mr. T, 1.
Willson. An elctric furnace has been erected at the Peterboro
warks, under the supervision of Mr. Willson’s rcpresentative,
and a number of orders fur the carbide have been filled. A con-
siderable demand for small quantities, principally for experi-
mental purposes, has already arisen.  Should the sanguine
expectations of the inventor be realized, the usc of this product
in the manufacture of acetylene gas will in the near future assume
immense proportions. For the carbide as a potential source of
energy are claimed, as especial advantages, its extiemely low first
cost of production, as well as its portability and convenient form
for transportation. Besides its use in the production of acety-
lene, it seems likely to be of great commercial value in the pro-
duction of cyanides and in various other processes of metallurgy.

Acetylene itself is 2 colorless gas with apenetrating odor.  Its
specific gravity is 0.91 and it is soluble in water, which, at 63" F.
will absorb its own volume of the pas. It can be condensed into
a liquid and in that form is readily portable.  As an illuminant,
propertics ate claimed for it which should, if justified by the
facts, establish 1t as unmeasurably superior to coal or water
Las, and make it easily, the most formidable rival which electric
lighting has yet had to encounter.  \When burned at the mate of
five cubic feet per hour, it has produced a light equal 10 230
candles, as against an average equivalent of 16 to 20 candles
with ordinary illuminating gas. 1, however, the 1esults
actually attained in practice should fall far short of the passi-
bilities thus indicated, there will remain for acetylene a field of
great value as an enticher of ordinary illuminating and fucl
gases.

The Willson process for the manufacture of the carbide is a
most interesting one, anad we hope shortly 1o present to our
readers an account of it as now 1n operation at Peterboro.
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THE NEW GANAL AT SAULT STE. MARIE.

AVFLICATION OF ELKCTRICAL MAUIINKRY FOR OPERATING THR
Lotk Gatks AND VALVRS oF Canal, Lock.

THE 1emark merits reflection that at a time when railroads
are cutting scriously into the carrying trade by water, there
has, perhaps, seldom been greater activity in canal building,
and mote thought given to projects pointing to the development
and expansion of existing waterways, and the opening of new
channels of commerce long these lines.

It matters little what part of the world is studied, unusual
cffort in canal building is discoveied.  One of the great projects
of the past year has been the completion of the Manchester
ship canal, providing a direct route between Liverpool and
Manchester.  Italy has important maritime canal schemes
under consideration, and there has lately been completed a not-
able maritime canal across the high and rocky Isthinus of
Connth. Certain difficuluies have hindered the progress of the
Nicaragua canal, a scheme 1n which, at least, one province of the
Dominion, Biitish Columbia, 1s largely interested, as it will be
the means of shortening the route between the Pacific Coast

was finally completed with the enlargement of the Lachine
canal, to the new dimensions in 1848.

Meanwhile, during the construction of the $t. Lawrence canals,
the Welland canal, between Lake Erie and Lake Ontario, had
been completed and enlarged once.  This canal was begun by
a private stock company in 1824, after several years investiga-
tions by government conunissions, and was completed in 1829,
It was 27 miles long in 40 locks constructed of wood 110 feet
long and 22 feet wide and with $ feet depth of water on the sills,

After the union of the several Canadian provinces in 1867,
further steps began to be taken towards developing the canal
system. In 1870 a canal commission was appomnted, which
reported in 1871, adwising an uniform and enlarged waterway
with locks 270 feet long, 45 feet wide and+12 feet depth of water
on the sills.  This depth of water was afterwards increased to
14 feet.  In other directions the energy of the government and
private parties in canal development has been shown.

BUILDING THE SAULT STE. MARIE CANAL.

In not a few respects, the Sault Ste. Marie canal, in which we
are particularly interested at the present time, ahd which has a
special interest to readers of the ELECTRICAL NEWS, marks in
several ways new developments and progress in canal building.

Laxe Surzmion

and Great Bntan by just one-half; but of its ultimate consum-
mation there can be no doubt.

The development of the Canadian canal system furnishes one
of the most interesting chapters in Canadian history. The
first practical step towards the construction of these artificial
watenways was taken in 1515 and 1816, although they had been
talked of long before, and ndeed the rapids of the St. Mary's
tiver and some of the rapids of the St. Lawrence had been
passed by primitive canals and locks as early as 1798, In 1815
the legislature of lower Canada volted a grant of moncy to
build a Lachine Canal, and in 1818 a joint commission from
Upper and Lower Canada reported in favor of a canal system
on the St. Lawrence river, the canals to have a minimum depth
of water of § feet.  Work was begun on the first Lachine canal
w 1821, and 1t was completed in 1823, at a cost of $430,000.
The canat was 28 feet wide at the bottom, 48 feet wide at the
top and 3% feet deep, and the locks were of masonry 100 fect
long and 20 feet wide. Hardly had the Lachine canal been
fimished when the Royal Engineer n the charge of the Rideau
canal, then being built to connect the Ottawa niver at Ottawa
with the St. Lawrence at Kingston, urged the governinent to
construct the remaming St. Lawrence canals with longer and
wider locks, and with depth of water of 9fect.  This the govern-
ment decided to do in an act passed in 1832, and the system

It has already been stated that a canal had been built across
St. Mary’s Island as early as 1798. This canal was built by one
of the Northwest fur companies, and, according to such records
as can be obtained, was 300 feet long and 45 feet wide, witha
lock that raised the water 9 feet, or one-half the total fall at the
rapids, so that the remaining h2ight must have been overcome
aganst the current—no great task for the light bateaux of the fur

hunters. Between the building of this primitive Sault Ste.
Marnie canal and the construction of the great work of the same
name, which is here illustrated and described, 96 years have
clapsed.

The total length of the new canal across St. Mary’s Island is
3,500 feet, and the dredged approaches under water at the two
ends are about 18,000 feet long, with a depth of water of 21 feet.
The essential feature of the work is, ef course, the lock by whirh
the 18 feet fall of the Sault Ste. Matie is overcome.  This lock
is built of masonry, and is goo fect long between quoin posts,
and 6o feet wide, with a depth of water of 204 feet on sills on
low water. The Leight of the top of the walls above the floor of
the lock chambers is 33¥ feet.

The gates are of wood, composed of white oak and iron truss
rads. They ate built on what may be called the truss bow-
string type. Each leaf of these consists of a quoin (or heel)
post formed of three pieces, 2 mitre (or toe) post formed of two
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picces, 3 intermediate vertical frames and the requisite number
of horizontal frame trusses spaced iand proportioned nearly in
accordance with the pressure due to depth sheeted with 3 inch
pine plank, spiked to the horizontals. Each horizontal frame
consists of an upper or upstream chord, hent into a circular arc,
a straight chord bar and iron truss ruds.  The latter are secured
in the quoin and mitre posts in the intervals between the hori-
zontals, but form part of the latter in reality.

There are five sets of gates, = at the upper or west end, and 3
at the lower end, i.e., a lock and guard gate at each end and an
extra or auxiliary lock gate at the lower end for immnediate use
in case the lower main gate should get injured. Two sets of
those gates (the lower main and auxiliary) are 443 feetin
height x 37 teet in width, weighing about 87 tons per leaf. The
guard gates are of course to be used only when the lock cham-
ber is being pumped out for examination or repairs,

Water is admitted to the lock chamber by four 8 x § ft. culverts,
extending under the breast wall and underneath the floor and
having openings at their tops. The inlets and outlets to these
culverts aie closed by butterfly valves 104 x 8 fi. area, con-
structed of steel. Both the valves and gates are operated by
electric power.

nnning transvercely across the canal.  ‘The shafts are used for
cach set of four valves, one running from the right side.wa))
chamber to the centre, and carrying two valves, and the
other from the left side-wall chamber, also carrying two vilves,
At the ends of each shaft in the wall chamber is a crank arm ot
forged stecl, its least leverage being 4ft., to which a vertical
draw rod 55 ft. long is atiached, and steadied in line by 2 sets of
guide rollers. This draw rod is placed in a well in the lock
wall, and when moved vertically up or down by the operating
mechanisin opens and closes the two valves an the shafts to
which it is attached, i.e., the valves are operated in pairs.

The operating wire rope cables connect with the gate leaf on
hooks secured to the gate near the mitre post, the front or clos.
ing cables run to and around a horizontal pulley secured on the
mitre sill platform and from thence to a horizontal pulley at the
bottom of the well, then under a vertical, then up the including
well to another pair of vertical pulleys which gives the diverging
angle to the cable which passes to and around one of the
sheaves of the travelling pulleys operated by the gate machine,
and back to and around the deflecting pulley stationed in the
end of the frame, thence again to and around the second sheave
of the travelling pullev and thence back to a standard to

.
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The culverts are constructed entirely of wood, those for filling
the lock are 8x 8 ft. inside, and those for emptying 8x 103 fi.
inside. 1In constructing the culverts 12x 15 inch longitudinal
sills were first bolted to the rock foundation, with 1 i in. round
balts 6 ft. lony or over, spaced 6fi. apait. On theabove12x 12
in,, transverse timbers were 1aid 6in. apan, and the interstices
filled with Portland cement, concrete and grow, flush with their
tops. On the top of this was hid a flooring of two thicknesses
of plank, 3in. and 2 in. thick respectively.  The walls between the
culverts 2 ft. thick, composed of two thicknesses of 12x 12 in.
timbers, were then built and capped with 12x22in. transverse
timbers laid close, having planed joints. This range of cap
timbers was then bolted to the longitudinal sills, first laid by
bolts 2 ft. apart, extending dewn through the culvert walls and
the transverse timbers ; to give the bolts a good surface for hold-
ing down the cap timbers, continuous iron straps were placed
crossing the timbers and acting as washers and the nut screwed
firmly down on these. Of course these bolts had to be put in
while laying the longitudinal sills, and the culvert walls built
around them. The cap timbers were then covered with a
double flooring of 3 inch and 2 inch plank respectively.

VALVES AND VALVE MACHINERY.—The admission of water
into the culverts is controlled by valves.. These valves are of steel,
and are mounted on horizontal steel shafts, toin. in diameter,

which it is secured in a shackle bolt having an adjusting
screw.,

The back or opening cable, when hooked on, the buck of the
uate, passes dircct to the horizontal pulley in the bottom of the
well and from thence as already described for the closing cable
passing round its pulleys and being attached to the opposite
end of the gate machine. The four turns of the rope around
the travelling pulley, which travels 8 ft. 9 inches, causces a travel
of 35 ft. to the end attached to the gate leaf, and opens or closcs
the leaf by a single stroke of the cross heal.

In all there are six gate machines, one for each leaf of the
upper lock gate, lower lock gate and auxiliaty gate. A one
storey waoden motor house covers cach of the gate machines
and its connccting motor.  Four of those houses are 1. shaped,
this additional portion being to enclose in the same building the
valve machine and its motor.

With this machinery the time required to pass a vessel
through the lock going up stream is, after the vessel has taken
her place in the chamber, 50 scconds for closing the lower
gates, plus 30 seconds for opening the valves, plus 9 minutes
for filling the lock, plus 50 seconds for opening the upper gatcs,
or 113 minutes altogether. As the lock can be emptied in 73
minutes a vessel can be locked down in 10 minutes.

It may be noted, that both the gate and valve machines are
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governed by automauc switches, operated by what may be
called cut-off, or adjustible tnppmg bolts, which push the
switch handles over and thereby cut oft the current, so that the
cross heads wall not go beyond the intended pont.

The tnppng bolts (which push the handles) are adjustable in
a slot by a nut and washer on the back of the plate, so as to
make them cut sooner or later, or to the point required.  These
tnpping bolts are 1solated by 3-t6ths of an mnch hard rubbes
sockets, and washers, so as to prevent the current from passing
on to the metad of the machinery,  Chords run from the switch
handies to poilevs on the ceillings, and by these are conducted
to the controllers, and the switches are closed by the motor-man
pulling the chords without having to leave his position, By
this arrangement the danger of damage to the machmery from
the cross head running ablock at the ends of the screws) will be
prevented

FIRSD APPLICATION OF E1ECTRICAL MACHINERY,

The machmery which has been described s, as far as we can
learn, the first electncal power machmery ever used for operat-
ing the gates and valves of canal locks, and that it should for
the first tune be applied to a lock of this size and importance,
imdicates the confidence with which this form of power, wiich
was hardly copsidered manageable a decade ago, 15 now re.
parded.  For both the old 1881 lock and the new 1800 feet

One turbine will be used for tunning the generators, the other
for ranming the arc hght dynamo and general shop work, but
when it 1s required to pump out the lock, the two wheels can
be coupled and used to operate the centnfugal pumps.  There
are two of these pumps, and they have a combined capacity of
32,000 gallons per minute. The two pumps will lay the lock
chamber dry in between 6 and 7 hours.

It should be noted also that near the upper end of the supply
pipe there is 2 6° 87 valve operated honzontally by two Tobin
bronze screws, also two §{t. valves placed in the supply pipe
(and operated vertically by screws of the above named bronze)
immediately above the power house, pernutting of either the
whoale of the pipes or of eather or both turbines bemng luid dry
when necessary

It should be fuither noted that there is a 13 inch turbine water
wheel set horizontally at the rear of one of the large turbine
cases. This wheel has its water supply from a I shaped pipe
placed between and supplied from the 5 fi. supply pipes, and
having a valve on cich arm of the T, so that in the event of the
larye turhines having to be stopped, or in the event of one or
cither having to be Jard dry, by the arrangement of these valves
on the I”s a supply of water can always be obtained for the
small turbine wheel, which, by belt to and from a small counter-
shaft on the second floor, dnives the incandescent light dynamo,

lock on the American side of the St. Mary's nver, hydraulic ina-
chuiety ts used.

The reasons which led to the adoption of clectric power on
the Canadian lock are stated by Mr. J. B. Spence, Chief Drafts-
man Deparntment of Railways and Canals, as follows .

As rqgands economy, T think the difficrence between chetric and
hydianlic power will be very lnﬂmg, and here the pont of cconomy
was not taken mtosconaderation. One of the mam objects of using
clecinaty was to overcome the great trouble caused by frost when hy-
draubic machinery 1s used. Dunng the doang weeks of navigation the
cold 1 so great that o1l has to be used 10 the hydraulic engines placed
on the Jock walls, and even then the cold causes the ol 1o thicken and
makes the action of the cagines dow and tedious  Of coursc, frost
would not have interfered with bydrauhe valve engines placad at the
bottom of the Tock, but 10 this case cight engines would have been se-
quied, while only fout ~crew power machines are pecded with the ma-
chinery asdengocd  Thee conuderations seemad to make it advisable
ta use clectric poner throughaut, and T have overy teason to think that
cvenythang will opetate succesafully whien we open for navigation.

Two 3310 135 0 ¥ tarbines, equalling a combined power of
310 H. B, supply the poner for operating the kenerators and
punps.  These turbimes are set honzontally and are supphed
with water fiom the upper level by a 6ft. S diameter steel
mpes placed at the back of the lock wall, just before entenng
the power house . this supply pipe dinides into two 3 ft. pipes -
one for cach turtbine  The discharge pipes from the turbines
are also 5t 10 diameter  The turbines are placed on the first
floor f the power house, and operate by belt a honizontal count-
¢t shaft on the second floor  From this counter-shaft arc oper-
ated the dyvaamos and genemtor on the second floor and the
centafugal pump shafts on the first thoor.

Tue Lockh FROM THE WESTERN ExD.

»

so that a full supply of incandescent lights can be obtained
throughout the butldings, pump well, etc., supposing that the
larpe turbines are still.

The clectrical plant for operating the gates and valves and
for lighting the canal and appro.ches, was supplied by the Cana-
dian Generai Flecine Co,, Ltd,, of Toronto and Peterboro, under
detailed specifications and designs drawn up by the govern.
ment electrician, Mr. D). Bryce Scott.

The current for power purposes is supplied by two 45 K.w.
500 volt Edhson standard bi-polar dynamos, cither of which is
of sufficient capacity for operating under normal conditions.

The lighting plant consists of a No. 7 Wood arc dynamo, hav-
g a capacity of 4o 2000 C. P lamps, and a 3 K. w. Edison bi-
poiar incandescent wachme for lhighting power house and re-
par shops.

The switchboard (iltustrated) is a beautiful picce of work, and
is a great credit to the manufacturers. 1t consists of three
polished black slate panels 7 ft. long by 5 fi. wide and 2" thick.
These are supported by a heavy oak frame of ornamental de-
sign.  The centre panel carnes the instruments and controlling
apparatus for the power generators, while on the right is the
arc machine panel and on the left that for the incandescent ma-
chine.

The mechanical arrangement of the gate and valve mechanism
has already been descuibed, and it therefore only 1emains to
give the clectrical arrangement.  The motors are of the Cana-
dian General Eleciric Co.’s standard W. P. 50 railway type, and
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are operated in pairs by means of series parallel controllers
classified by the manufacturers as type * K,” that s to say, the
two motors situated opposite each other on the canal walls and
operaung one pair of pates, are electncally connected n exactly
the same manner as the motors on « street car, the connections
across the canal being made by heavily armoured submarine
cables, each having 14 conductors and being about 2% in

— SWiTCHBOARD 1IN POower Housk.

diameter. The valve motors are also connected in pairs in
exactly the same manner as described above.

The lighting of the canal and approaches is accomplished by
means of a row of arc lamps down each side of the canal,
situated at about 300 feet apart. These lamps are double car-
bon of the standard “ Wood” type and are supported by means
of iron poles and hoods placed on the top of 4o ft. poles.

In connection with the electric plant a somewhat unprecedent-
ed and novel systemn of an electric regulator is now almost com-
pleted and ready to be placed. Recognizing the well-known fact
that by using the ordinary clectnic regulatar the generator has to
be worked at its full capacity, therefore wearing out the ma.
chine unnecessanly, to avoid this Mr. Spence saw, that by giv-
ing the large water wheel sufficient work, equal to about three-
fourths of 1its power when running the generator, the amount
of current when taken off was but a fraction and almost imper-
ceptible.  Therefore he decided to try a system o meet these
requirements, and as the end of the water wheel shatt projects
over the large wheel in which two large centrifugal pumps are
placed, he arranged by placing a mitre wheel on the projecting
shaft supported by bridge, and driving a horizontal mitre wheel
placed on an uprnight shaft which extends deep in the well and
firmly sccured in step.  Then on this shaft is placed the pro.
peller wheels of a size to meet the power required, one facing
up and the other down, which it is expected will cause no undue
strain cither up or downwards, and by atip coupling at the
horizontal mutre whee), and when the regulator is not required,
such as when running the large centrifugal pumps, the horizontal
mitre wheels can be uncoupled. By this arrangement 1t is con-
sidered that the object will be accomplished.

The contractors for the lock and canal (being section 2), also
the lower catrance under water, including the crib work, which
form the wharf piers (being section 1), were Hugh Ryan &
Co., Toronto, Ont. Mr. M. J. Haney, onc of the members of
the firm, was the superintendent in charge of the work, and Mr.
William Birmingham was the engineer for the above contract-

ors. The contractors for the upper entrance submarine work
(bemg secton 3) were Messrs. Allan & Flenong, of Ottawa
Ont.  The lock gates were built and placed by the noted pate
builder, Roger Miller, Ingersoll, Ont.  The contractors for the
turbines were Walliam Kennedy & Sons, Owen Sonnd, Oat,
The contract for the gate and valve machines and all pulleys
was exccuted according to departmental detail drawimngs by the
Canadian  Locomotwe & Fugme Co., of
Kingston, Oat., and the contractors for the
electric plant were the Canadan General
Electric Company, of Toronto, Ont.

MR, JAMES RRUCE SPENCH.

Fot consideiable of the data on which ths
article is based we have to thank Mr. J. B.
Spence, Chief Draftsman of the Department
of Railways and Canals for the Dommion,
These particulars were also in part furmshed
to the Engineering News, of New York,
though revised to date by Mr. Spence when
given to the ELECIRICAL Nuws.  We cheer-
fully credit our New York contem:porary with
the information thit we have found it con-
venient to horrow from its pages.

Mr. Spence is a son of the land of the
brown heather and shaggy wood, a native
of Kimgedward, Aberdeenshire, Scotlwnd.
Shortly before reaching manheod’s years he
came to Canada, choosing the city of Ham-
ilton as his place of abode. Afeer a brief
period in that city, in April, 1861, he receved
an appointmient on the civil engineering staft’
aof the old Great Western Railway of Canada,
serving uader Gearge Lowe Reid, then
Chicf Engineer of the railway.  He remained
on the staff of this railway for a consecative
veriod of sixteen years and left the service
m 1876, to accept the position of assistant
to the late John Page, then Chief Engiacer
of Public Warks and Canals, for the Dowmin-
ton,  He served under hum and his two suc-
cessors for a period of nearly 19 years.  During recent years he
has held the post of destning engineer and chief of the draughting
staff of rmiways and canals. [t1s thus seen that Mr. Spence's
experience in Canada covers a petied of over 34 years. As
James Bruce Spence he 1s registered a member of the Canadun

2 ali7 5 .
Mw J. B. SpescE.
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Society of Civil Engincers. To him is due much of the credit
for the success that has attended the completion of the Sault
Ste. Marie canal.  We are pleased to turnish among our illustra-
tions a portrait of Mr. Spence.

A retired farmer of Cote des Neges, was recenly crushed to death under
an electric car in Montreal,
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NOTES ON THE RECONSTRUCTION OF A SMALL
CENTRAL STATION PLANT.*
By FRANKLIN L. Pork.

‘The finuncial condition of the smaller central station electric
lighting plants throughout the country is at the present time by
no means satisfartory, and in too many instances caunot even be
truthfully said to be encouraging. A survey of the ficld shows
that very few such plants located in towns having less thau 10,000
inhabitants arc carning more money than is necessary to meet
their operating expenses and to provide for indizpensuble current
repairs.  In the State of Massachusetts, in which the operations
of all elecuiic lighting companies are by law made a matter of
public record, it appears frem the latest reports that the aggre-
gate liabilities of the §7 companies operating in that State, in-
cluding stacks, bonds, and floating indebtedness, amounted on
June 30, 1894, in round numbers to $14,000,000, nearly all of
which stands charged to construction account, The net earn-
ings for the preceding year were $1,000,000, or about 7.1 per
cent. on the total investment; a sum obviously quite insufficiant
to provide for depreciation and at the same time pay a fair di-
vidend on the capital which has gone into the business, But if
half a dozen of the larger plants, in cities like Boston, Lowell,
Worcester, Springfield, Lynn and Fall River were excluded from
the list, the showing for the smaller plants would be even far
worse than it now appears,

Many of these small plants were started at an earlierday than
could have been justified by any reasonable estimate of the busi.
ness then in sight, and now find themselves hampered by incon-
venient buildings, and with unsuitable machinery, bought at
high prices, and encumbered with defective business methods
which experience has shown to be wholly inconsistent with the
dictates of good judgment,

With the owners of many of these plants, it has becomea very
serious question whether the easiest way out of the dilemma
which confronts them may not be to relegate the 2ntire plant to
the junk shop and the scrap pile, and commence over again with
new buildings, modern machinery and improved methods of ad-
ministration. When the necessary capital is readily forthcom-
ing, there can be no doubt that this would often be the wisest
course of procedure, but for obvious reasons, it is one which is
not always, nor even usually practicable. The alternative is to
remodel the existing plant, bringing it as nearly as may be into
accordance with the best modern practice, and utilizing so far
as possible the old material; a course which at least has the
merit of avording an undue expansion of the construction ac-
count, 1n most cases already sufiiciently burdensome.

Having been called upon during the past year to advise the
owners of a plant of the character above referred to, in reference
to certain changes which had been suggested as desirable, and
having afterward been cmployed in a professional capacity to
design the work and superintend ts execution, I have thought
that some account of what we undertook to do and how we did
it, might not be without interest to the members of the Institute.

The Great Barrington (Mass.) Electric Light Company was
orgamzed and commenced business in 1888.  The population of
the district intended to be served was about 3,000, and most of
the expected consumers were located within 2,000 feet of the
point decided upon for the station. This was built of wood, in
the most inexpensive manuer possible, and was placed alongside
the milway for convenience in receiving coal, although at the
same tme the danger from fire was materially increased. The
original outfit was an Edison 3-wire, equipped with a pair of
230-light t10-volt dynamaos, and the company commenced busi-
ness with 28t hights on contract of Sto per year each; wiring
fice. The centre of distribution was 1,800 feet from the station,
necessitaung over a ton of copper in the feeders alone. Gener-
ally speaking, the plant was well laid out, and well built as things
went n those days.  The two dynamos were belted to a single
So H.v. Armungton & Sims engine.  The original cost of the
plant was about $.6,000. The following year a Schuyler arc
plant for street highuog was added, carrying 35 arcs, nominally
of 1,500 c.p., which was run from the same engine and boiler.
In 1890, the plant was considerably enlarged by the addition of
a second arc machineg, & Westinghouse 500-light alternator, and
a second engine and boiler of the same capacity as thefirst.  An
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8o-kw Westinghouse dynamo of more modern type was after-
ward substituted for the original une,

Upon examining the plant last year, 1 found the Edison ma-
chines carrying on Saturday evenings a maximum {oad of some
45c lights, while three evenings in the week (with the stores
closed) it fell to perhaps half that amount. ‘The two Schuyler
machines, with an aggregate capacity of 55 to 6o lights, were
carrying about 38 to 4o, or an equivalent of that amount, while
the Westinghouse machines were seldom as much as half-loaded,
carrying a maximum of possibly 500 hihts during three or four
months of the summer season, and not much more than one
fourth that amount the remainder of the year. Necessanly,
with so many dynamos of different types, and with such a vari-
able, yet small average outpwt, the consumption of coal was ex-
cessive as compared with the light delivered and paid for.

The street lines, according tu the usual practice, were of No.
6 B. & S, weather-proof wire; the poles were of cedar, of good
size and fitted with pine or spruce crocs-arms, with common
greeh glass insulators set upon wooden pins. In consequence
of a silly prejudice, which had been fomented amomy the citizens
by interested parties against permitting poles to be set in the
streets, the wires, in a very great number of instances, had been
attached, by cross-arms or brackets, to the trunks of the immense
elm trees with which the streets of the town were shaded; a
practice which occasioned an enormous loss of current every wet
night, as well as much irregularity in the performance of the
lights. The effect on the trees was by no meaas salutary, while
the appearance was as much worse than that of poles in the
streets as could possibly be imagined.

The village of Great Barrington extends for the most part
along a single broad thoroughfare for a distance of nearly three
miles, and the street lighting circuits are consequently very
straggling. The 1,500 cp lamps, which were suspended at
intervals of 800 to 1,000 feet, were actually of very little service
in illuminating the densely shaded streets.

After a careful consideration of the sitiation, keeping in view
the greatest possible reduction of present and future operating
expenses, it wis determined the wisest course to pursue would
be to consolidate the whole service so that it could be supplied
by one dynamo, in place of five underloaded ones. In pursuance
of this plan it was decided toadopt the two-phase alternating
system, at a maximum pressure of 2,100 volts in the primarics,
and 105 volts in the secondaries, with a frequency sufiiciently
low to permit the advantageous use of induction motors if re-
quired. It was furthermore decided to abandon the steam
plant, and to make arrangements to wutilize some one of the
excellent water-powers which were available within practicable
distances. Under ordinary circumstances, 1 should have hesi-
tated to recommend the substitution of water-power for steam
as the sole source of power for the operation of an electric-light-
ing plant. Water power is an invaluable auxiliary, and when
conveniently available for use in conjunction with steam, may

-often be made to save a very large coal bill in the course of a

year. On the other hand, the excessive fluctations to which it is
subject—which are scarcely realized by those but casually ac-
quainted with the subject—render it in most cases a very un-
certain reliance for a business which is compelled 1o go on, per-
force, cvery night in the year, and which cannot suspend opera-
tions, as an ordinary manufactory does, if worst comes to worst,
foraweck ortwoat a time. Even a water privilege which,
during ten months of the year, furnishes twice as much power
as is needed, and even more, may be expected to fall off, during
cne of the extraordinarily dry seasons which occur at intervals
of from five to ten years, to one-third its usual amount. Insuch
a case, an clectric plant solely dependent upon water-power
would find itself in a most undesirable predicament.

In the present instance, the choice of a water privilege finally
reduced itself to two sites, ane in the town itself, within half a
milc of the centre of consuinption, and the other at Glendale
village, seven miles distant, both situated on the Housatonic
niver.  The privilege first mentioned being already occupied by
a woolen factory, only the surplus water was available, but this
was known to be quite sufficient for the requirements of the
clectric company at least nine months in each year, leaving three
months to be run by steam. It had the advantage of being close
at hand, and was capable of being fitted up at a moderate cost.
As to the Glendale privilege, it was necessary to be very sure
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that the lowest water of a dry summer would give ali the power
required to run the plaat without the aid of steam.  Having in-
variably found the value of a water-power to be greatly exagger-
ated, not only in popular estimation, but 1in the opinion of its
owners, the matter was investigated with much care.

\While negotiations were still pending with the owners of the
Glendale privilege and also the one in the village already referred
to, overtures were reccived from a manufacturing company owa-
ing a third exceptionally desirable privilege, on the same stream,
at an intermediate point considerably nearer than Glendale.
This company had only recently completed &8 new dam, head-
gates, race-ways, etc, at a very considerable expense, and was
willing to lease the complete establishment, including a new Mc-
Cormick turbine of 325 #.P. and a two-phase Starley generator
of corresponding capacity, at a monthly rental based upon the
actwal output as measured in kilowatt houts at the dynamo
terminals, provided that a certain minimum monthly consump-
tion was guaranteed. With the same volume of water as at
Glendale, the fall at this point was 20 feet, assuring at least 417
1. P at lowest water, during lighting hours. Al the bydraulic
apparatus and appointinents were of the best possible construc-
tion, and well calcul1ted to insure abso.ute permanency of opera-
tion.

Thke minimum rental exacted was s.mewhat less than the
amount of the coal bill of the Great Barrington ccmpany for the
preceding fiscal year, but while the immediate saving in operatiug
expenses was not large, the acceptance of the proposition would
place the company in a position to reduce its rates to consumers,
for the reason that its output might be very largely increased
without materially augmenting its operating expenses. A lease
for a term of years was accordingly closed.

In laying out the plant &t was detetmined to bring the main
feeders dircctly to a distributing statton in the village, to be used
principally as a convenient headquarters for testing the circuits
and controlling the street-lighting service. In laying out the
transmission line, a surveyor was employed, and a preliminary
line was run directly from the power house to the distributing
station. The air line distance waz found tobe 5.15 miles.  With
the assistance of the surveyor, the actual line was then staked
out, going directly across country, and keeping as near as cir-
cumistances permitted to the transit line, About half the dis.
tance, the transit line was found to so nearly coincide with ex-
isting highways, that the consent of the local anthotities was ob-
tained to set the poles along the highway location; the remain-
der of the route lay principally through uncultivated land of little
value, so that a comparatively small expenditure was sufficient
to secure a release from all claims for land damages. This en-
abled the line to be located with long stretches absolutely
straight, avoiding all sharp angles; a very important considera-
tion when heavy wires are used. The poles were of selected
chesnut with natural butts, usually set five feet in the ground at
maximum intervals of 123 feet. The poles were ordinarily 23
feet long and eight inches thick at the smallend.  Shorter poles
were sometimes used on clevations and longer ones in depres.
sions, in order to cqualize the strain as much as possible. The
insulators used were of the large double-bell white porcelam
type (German government standard), and were imported by us
from Hagen. The insulator of the top wire is set upon a malle-
able iron stem 14 inches long, screwed into the top of the pole,
which is tapered to five inches in diameter and protected from
splitting by driving on a wrought-iron ring. The tapered part
of the pole, as well as the top, was given a coating of mineral
pain: mixed as thick as it could be spread with a brush, The
insulator of the second wire is carried on a malleable iron goose-
neck, screwed in a five-cighths inch hole bored in the side of the
pole, in such position as to bring the wires about 16 inches apait.
Another hole was bored on the opposite side of the pole, intended
to take the goose-neck of the third wire at some future- time,
leaving the same interval between the second and third wires.
The porcelain insulators are fixed to their iron supports by 2
packing of otkum placed between the screw threads, which
serves to prevent any danger of fracture by expansion or con-
traction. The line wire is 1aid in a groove formed in the top of
the insulator, except upon the curves and angles, in which case
it is tied at the side in a circumferential groove, as is usual iu
this country. The German method of tying is quite complex,
and unnecessarily strong; in casc of undue strain if anything

gives way it had best Le the tie wite.  \We therefore devised a
simple tie which was easily and quickly applied, and which bas
so fat served an admitable purpose.  We were obliged to string
the wires during very cold weather; sometimes as cold as eight
or ten degirees below zero, and hience it was necessary 1o strain
them very tight. A block and fall and a well-trained horse were
used in pulling up, usually six or seven spans of one wire at a
time. The hook of the black was always attached to the copper
wire, whether bare or insulated, with a chain-knot made of
three-quarter inch rope. The feeder wires were of No. 3 B & S
soft copper, covered with weather-proof “insulation” along the
highway (as a concession to enlightened public opinion), but
elsewhere bare.  The lengths of wite were joined with Mclutyre
twisted couplings; the unusual strain we had to put upon them
occasionally pulled one apart, and this led us, out of abundant
caution, to solder them, although this was done for mechanical
rather than for electrical reasens.  Only two feeder wires have
as yet been strung, providing for a single-phase current from one
side of the two-phase generator, but it 1s the intention to run a
third feeder at an caily day, which will enable two-phase induc-
tion motors to be connected o the same distributing system.

A pair of telephone wires of No. 12 steel were strung below
the feeder wires, and these were supported upon smii German
porcelain insulators on iron goose-necks on opposite sides of the
poles. These wires were transposed at intervals of about a mile,
in order to eliminate the inductive effects of the alternating cur-
rent in the feeders. The feeder lines were cairied under the
railway at an undergrade crossing by placing the insulators upon
iron brackets leaded into the stonc abutments. The plan ofcan
struction above described makes a strpng, handdome and dur-
able line, while the insulation of the circuit, even in the worst of
weather, is simply faultless.

The system has been planned to Jeliver the current at the
distributing station at a uniform picssure of 2,100 volts, Two
distributing centres were fixed upon in the old Edison three-wire
network, and at each of these points a pair of large transformers,
having a ratio of 20 : 1 were fixed upon a pole, with their re-
spective primaries in series between a pair of branch feeders
from the distributing system, and their secondaries were coupled
in series in like manner, with the neutral wire bLetween them,
None of the consumers on the old Edison system knew when
the change had been made to the new service from anything
they were able to notice in the behavior of the lights.

The next thing done was to reconstruct the street-lighting
system. In place of the 36 arcs of 1,500 nominal ¢. p. formerly
in use we substituted 126 incandescent lamps of 50 volts and 32
c.p. placed in lona fixtures projecting horizontally from the poles
14 feet above the ground.  The lights, as a rule, were fixed upon
every alternate pole, but in the business centre, the street being
broad, they were placed on each side at intervals of about 2350
feet, and staggered, so as not to come opposite cach other. A
Shallenberger shunt cut out was applicd to cach lamp. The
ugnal number of lamps in cach circuit was 42, although we have
since placed, in some citses, as many as 47 in one series without
reducing the brilliancy ofillumination sufficiently to be noticcable
by any onc but an expert.  One end of each street-lighting cir-
cuit is joined to a special feeder leading to the sub-station,
wherc it is connected with the main feeder through a knife-
switch, The other end of each lamp-circuit is connected to any
conveniently located branch feeder of the regular commercial
lighting service. Each lamp-circuit has, or will have, a fuse-
block and cut.out inclosed in a weather-proof box at cach end,
where it joins the opposite feeders.  These 32 c.p. lamps, when
run at full candle power, furnish a most sausfactory illuminaion,
and give the streets a very attractive appearance. So far as
possible, each lamp was located with the aid of a transit and
level, so as to get them in absolutely straight lines both vertically
and horizontally, a precaution which adds materailly to the de.
corative cfiect. It is admitied by all that the streets of the town
are much more satisfactorily lighted by the incandescents than
they formnetly were by the arc lamps, while the actual cost to the
company is considerably less. The new lamps werc cut in, one
at a ume, on the old arc wires, juinpers being temporatily placed
across the terminalsuntil everything was in readiness to discon-
tinue the usc of the arc-light machines.

One of the most marked advantages of the senes street-light-
ng system, especially when shunt cut-outs arc used, 1s its great
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flexibility and convemence. For cxnmplé, instead of placing
from 4o to 43 fifty-volt famps in onc serics, we tay usc 2010 23
one hundied-volt lamps, or if an odd number be required, less
than is nccessary to make up a circuit, the deficit may be sup-
plicd by addumy extra shunt-boxes in scties at any convement
point in the circuit, until the pressure has been reduced to the
required point.  From time to time, as new lights are added,
these sparc shunt-boxes are one after another brought into use
in conncction with them.  Sometimes, also, we temporaiily in-
stall extra sticet hghts by connecting them in parallel to the
secondary mains of the regular commercial service, ultunately
transferring them to new scries circuits.
It has been found to be desirable to use a lamp of rather low
cfficiency for the strect-lightiny service, as there is always danger
of leakage and short circuits from wet boughs of trees and other
objects getting mto contact with the wires,and thus diverting an
abnormal cucrent through some portion of a lamp circuit. In
such case, a lamp of high efficiency is pretty certain to be burned
out, or at least to have its carcer of uscfulness materially
abridged. In this plant, the average consumption of energy in
the street-lights, including lamps, lines, shunts and leakage, is
found to be about 140 watts per lamp of 32 c.p.
Perhaps the miost ticklish part of the whole undertaking was
the changing over of the \Vestinghouse system, which was a
1,050-volt primary and a 52-volt secondary, running at 16,500
alternations.  In accordance with the new plan, it was of course
necessary to double the pressure both in the pnmary and scc-
ondary circuits, and to substitute 104-volt for 52-volt lamps
‘throughout. A preliminary test of one of the transformers de-
monstrated, that which perhaps might have been foreseen from
theoretical considerations, viz, that a dangerous guantity of heat
was developed within a few hours when it was used to convert
from 2,000 volts down to 100, In order o utilize, as far as pos-
sible, the old transformers, and at the same tincavoid the above
difficulty, various cxpedients were resorted to. \Wherever a
group of consuincrs was located in one neighborhood, a par of
large transformers were installed, with secondary mains extend-
ing from 500 to 6oo feet in various directions, these transformers
being of course placed n series with each other.  Scattering
consumers as far as practicable were united 1in pairs or small
groups, and supplied by a par of small transformers coupled m
the samec way. The Westinghouse meters, having been origin-
ally constructed for a frequency of 16,500 alternations, ran slow
when the frequency was 1educed to 8,000. The necessary co-
cfficient for correction of the readings was easily ascertained by
cxperiment, and as fast as possible the meters were fitted with
new discs, supplied, by the Westinghouse Company at a trifling
expense, adapted to the lesser frequency.

Of course it will be understood that the reason for resorting to
these various shifts and expedients, was merely that we might
utilize the old apparatus as far as it could possibly be done, and
also that we might carry on the work of reconstruction, for the
most part, with the ordinary force of the establishment.

The selection of the best among the many available types of
turbines for electnic work is a matter which merits far more con-
sideration from a scientific standpoint than it generally receives.
\Water-wheels, like dynamos and motors, are sometimes sold on
commussion by agents, and 1t not infrequently happens that the
salesthan who makes the largest “claums,” espeaally of he sells
s goods the cheapest, carries away the contract. It needs to
be said, however, that there1s a far greater difference than s
often suspected, in the work that different types of wheels will
do with a given, and especially a limited amount of water.
There :tre, furthermore, a great many types of wheels 1 the
maket, which although as efficient as could be asked for with a
full head of water, are very far from being so when the volume
of water is reduced, even by a comparatively small percentage.
‘Tt is but just to say that it 1s seldom that a twbine makes so
favorable a showing, not only in this but in other respects, as the
one provided by the company from which we lease our power.

The results of tests made 1 the testing flume of the Holyoke
Water Power Company are worthy of particular note, for the
reason that they show a very hagh percentage of efficiency mam-
tained through a wide range of vanation in ghe quantity of water
passing through the wheel; a most valuable characteristic for
electric work. When the quantitv of water used was diminished
from $1.75 to 42.55 cubic feet per second, the percentage of effi-

ciency fell only from 80.99 to 63.9, and what is even more re-
warkable, it was found that the efliciency remained well above
80 per cent. over a range of variation of discharge from 8322 to
70 cubic feet per second, or 15.9 per cent.  More than one type
of turbine which enjoys a high reputation and extensive sale
amonyg power-users, will not reach 65 or even 6o per cent. effi-
ciency at “three-quarters gate,” while the 33-inch wheel above
referred to has been found to give by actual test no less than 78
per cent. under similar conditions,

The turbine carrics upon its shaft a driving-pulley 100 inches
in diameter, weighing 1,000 pounds, which serves as a balance-
wheel.  Itis also provided with a Replogle electric governor,
operated by three cells of gravity battery, which has never failed
to doats work quickly and certainly, even under trying condi-
tions,

In carrying out this work, some things have been learned by
experience which may be of use to others called upon to advise
or to undertake the construction of similar works, and [ will
therefore ventute to summarize some of my conclusions as fol-
lows:

1. In considenng the advisability of operating an electric
plant by water-power, do not on any account neglect to ascertitin
from authentic sources of information, just how much water can
be depended upon during the low stage in an extra dry year, for
this is the measure of its value for electric work, except when
used as an auxiliary to steam. The ordinary estimates of the
commercial value of a water-power are only too apt to prove
preposterous exagperations,

2. If nghts-of-way or releases of damages can be obtained
without too much trouble and expense, it is better to build the
feeder line as direcrly across country as may be, than to follow
a highway. The saving in cost of construction will usually be
more than enough to pay for the right-of-way, and on such a
route there need be no interference from trees, while many in-
convenient angles and much trouble in guying and bracing are
avorded. Shorter and stouter poles may also be used; in itself
a very important consideration.

3. In electric line construction it is preferable to dispense with
cross-arms unless there are more than six wires. The best ar-
rangement is to place one wire on a top-pin and the others al-
ternately on the front and back of the pole, at a vertical distance
apart of 12 inches. This construction not only costs less than
properly braced cross-arms, but is much less conspicuous and
therefore much less objectionable in a public street, 15 less in-
terfered with by trees, and is far more durable. Much trouble
is caused by the decay of cross-arms after they have beea ex-
posed a few years to the weather ; they split at the ends so that
the pin comes out, and not infrequently break in two in the
middle, thus fouling the wires.

4. In medium-sized towns and cities, especially in shaded
streets, the incandescent lamp may be made to give a better dis-
tribution of light for the same money than is possible with the
“half-arc” so extensively used, and is much less troublesome to
maintamn in good working order, My own experience leads me
to think that the lamps ought not to be of less than 24 or more
than 32 candle-power. Use lamps of low rather than high
efficicncy, but run them at full candle-power, or even a trifle
above. Good street lights, well arranged, and renewed suffi-
ciently often, are the best possible advertisement for any electric
company.

5. Use large transforners as far as practicable, placing the
consumers within 500 or Goo feet radius upon secondary mains.
\Ve have used both two-wire and three-wirc mains. The latter
plan is certainly to be recommended when the distance approxi-
mates or exceeds 500 feet, but for short distances, as forexample
when distributing within a single block at a pressure of 100 volts
or more, it is a question whether the gain in cost of copper over
the two-wire plan is of sufficient importance to offset the addi-
tional complexity.

6. It was found that raising the voltage in the residence dis-
trict from 1,000 . 50 t0 2,000 : 100 greatly improved the uni-
fornuty of distribution, by lessening the potential drop without
entaling any corresponding disadvantages. It would seem to
be preferable, on every account, to use the higher pressure.

7. One of the most important minor points in the management
of a plant is apt to be too much neglected ; the maintenance of
the insulation of the wires by promptly replacing all cracked
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and broken insulators, and by kecping the wires absolutely free
from contact with uninsulated objects. ‘The covered wires which
lead into the hoods of the strect-lamps nced to be carelully
looked after.

8. Number all the poles with yellow paint applied with a
stencil on a black ground; and keep a record book of the posi-
tion of cach one and its distance Ly the line from the test-
station.

9. In selecting a turbine-wheel, consult competent anthorities
as to the available fall and minimum quantity of water, and when
making the purchase do not expect to geta $1,000 wheel for
$100. Pay a fair price and insist, not only that the wheel shall
be well made in every way, but that it shall be tested by an ex-
pert before acceptance.  If it does not give an average efficiency
of 76 per cent, between half-gate and full-gate, it is not advisable
to accept it, inasmuch as you can casily do better, as our own
experience proves.

10. I think our experience shows that it is possible 1o largely
increase the net earnings of an old plant without necessanly re-
newing it throughout, but plenty of time should betaken for con-
sidering as well as for execution, in order to secure satisfactory
resuits with a moderate expenditure.

SCIENTIFICALLY CUT LAMP GLOBES.

AN invention that undoubtedly will be developed mto great
utility, and that among many other applications, would seem to
hasten the adoption of small arc lamps for interior or even desk
use, is described in the London Journal in an article on ** Holo-
phane Globes,” which is the name applied to glass globes that
are cut on scientific principles for the proper dissemination of
light. Itis stated that holophane globes, when enclosing any
light of high candle power, such as the Welsbach incandescent
gas, or the electric lawp, give the appearance of 2 vase filled
with light, brilliant, yet soft while the actual buraer or filament
cannot be discerned.

The principle of the holophane globe is readily explauned.
The interior surface of the globe is formned into vertical grooves,
which are so shaped as to spread out horizontally the rays pro-
ceeding from every part of the light source. The mouldings on
the outer surface of the globe are horizontal, and have the effect
of distributing the emergent rays in the vertical sense; and inas-
much as the light may be required in some instances to be cast
downward and in others to be equally dispersed, the angles of
the outside grooves are modified accordingly. This is a very
different thing from the uncientific cutting seen i ornamental
cut glass globes which do nothing for the diffusion of the light.

As for theloss entailed by the reflection and refraction of Holo-
phane globes, it is certificd by M. de Nashville to amount in the
case of an arc light 10 from nine to thirteen per cent., and as this
observer remarks, there is no other kind of globe in existence
capable of realizing such diffusion of light and presenting such
uniformity of eflect.  As theloss of light by transmission through
clear glass is from cight to ten per cent,, the claim that holo-
phone globes do their special work for about four per cent. of
loss, is well established.

THE ONLY TEST OF MERIT.

THAT the people arc quick to appreciate a good thing
when they see it, isabundantly shown by the phenomenal record
of the Toronto Industrial Exhibition. The Fair which begins
on the 2nd of September next, is the seventeenth of the series.
It has grown steadily in populasity and yearly attracts increas-
ing numbers which is the best possible proof of its superior ex-
cellence. Ths season the display will be more complete and
varied than ever. ‘The number of enteries is unusually large in
all departments.  Already every foot of spacé in the building is
taken up, though additions and re-arrangements have been
made to accommodate the increased number of exhibitors.
Great improvements have been made in the accommeadations pro-
vided, and all arrangements for public convenience are as nearly
pecfect as possible.  An attractive and diversified programme of
cntertunments is offered.  All railways will give low rates and
special excursions will be run from many points, presenting an
opportunity of which all should avail themselves.

,The Brantford Electric Street Railway Co. s inclined to charity, Tts
gross receipts on August 6th will be given to the public hospital,

PERSONAL.

Mr F. ). Proutt, Supenintendent of the Malden Electric Co., of Boston,
and formerly of Rowmanville, Ont., was recently matried to Miss Laurn J.
Yarnold, of \Whitby,

We are pleased to notice that Mr, D, H. Keely, of Ottawa, has recently
received the wppointment of General Superintendent of the Government
Telegraph Service of Canada.  Me, Keely was for some years assistant to
the late I, N, Gisborne, who was for thany years at the head of the Govern.
ment Uelegraph Seevice of this country,  1n this capacity Mr, Keely had
the most favorable opportunity of becoming acquainted with the requirements
of the scrvice, and the means of meeting those requirements in the most
satisfactory manner.  Since the death of Mr, Gisborne, M1, Keely hac been
dhscharging the dutics of General Superintendentina manner so satistactory
to the public and the Government, as to warrant hs permancnt appoint-
ment, and we have no doubt that he will jusufy the wisdom of the Govern-
ment's choice,

TRADE NOTES.

Rhodles, Curry & Co., Amherst, N. S, have received a contsact from the
Halifax Electric Railway for fourteen street cars and a $30,000 car house,

‘The Bell Telephone Company have countracted with the Babeock & Wit.
cox Company for two of their latest wrought steel type of botlers for their
new building now tking erected at the carner of Notre Dame and St. John
strects, Moatreal,  While it is not intended to insta) the elecrnc light plam
at present, the boilers will be abundantly large to furnish steam for the elec-
tric light engine whenever wanted, and they will ulso be built to carry 200
lbs working pressure if desired.  “The Babcock & Wilcox Company report
that their business is very good indeed, their shopsat Belloville Leing well
filled with orders for boilers to be delivered during the sminmer and fall,

The Gooderham & Worts Company, Linuted, are just now mstalhng at
their new distillery at Toronto, a complete 1ndependent water works puaip-
ing plant, for the purpose of giving them additional fire protection. T'his
new plant is not intended to furnish all needed fire protection, but rather to
supplement the sesources of the regular City, Water Works,  Gooderham
& Worts’ pinci, however, will be very complete and perfect, and the equip.
ment will be firsi class in every particular, Two large compound condens-
ing pumps of 1,500,000 gallons capacity cach will be used. These pumps
to receive their steam from two Baboock & Wilcox wrought steel bouders.
The boilers will be of the well.known Babcock & Wilcox Co.'s latest im-
proved type, all pressure parts being constructed of wrought steel ; boilers
when completed to be capable of carrying a working pressure of 200 1bs.
per squate inch. Asmany ofour readers already know, the Babcock &
Wilcox Company are now building their boilers in Canada, having equipped
large shops at Belleville, Ont., with special tools, patterns, etc,, so that
they are now prepared to turn out large orders promptly.  The Gooderham
& Worlts Company are locating therr new pumping plant in a handsume
new brick building with brick stack, entirely independent from their other
works, and the arrangement of the boilers and pumps will be such that the
apparatus will always be in readiness for use at a moment’s notice.

SPARKS.
The gross earnings of the tramway companies of Montreal and ‘1'oronto
average about $4,000 a day.
Charlottetown, N, B., has received a number of wenders for electric light
supply, but the contract has not yet been awarded.

The Hubbell Primary Battery Co, have commienced manufacturing their
batteries. They are alreudy introduced in the C. P, R. and C. A, R,

The Ottawa Carbon and Porcelain works have commenced grinding coke
and carbon. It is expected these works will soon give employment to 100
men.

Dr. Corbett, of Port Hope, proposes to put in a threc phase system ang
new apparatus in his electric light plant.  Healso proposes supplying power
to some local manufacturers,

The town of St. Marys, Oat., having declared incandescent hzhting both
exprnsive and neflicient, the Counait has deuded to advertise for tenders
for thurty-two arc lights of 1,000 candle power each,

The Co-operative Telephone Co. of the counties of Iake St, John and
Chicoutimt Que., with a capital stock of $10,000, with headquarters at
Herbertsville, has been formed to build and operate a telephone tine

The last annual report of the Ottawa Electric Co. shows 2,192 meter
customers, 677 ordinary commercial and 138 monthly accounts, making a
total of 3,007 diftetent customers being at the present time supplicd with
electric hght.

Halifax, N. 8., is probably the last city of importance to adopt an electric
street railway, but it is at last an assured fact.  The company has purchased
from the Johnston Stecl Co.. of Louraine, Ohio, 1,000 tons of rail. The
same company has also a contract to furmish the special work necessary for
the curves, sidetracks, turnouts, ctc., the aggregite cost of which s §30,000.

The Canadian Electric Forging and Smelung Co., of Ioromo, seeks in.
corporation for the purpose of smelung, heaung, cooking, and the manu
factere of chemicals, by products, gases and electricity, the mannfacture
and sale of machinery and construction of necessary plants for all electrical
circuits, cte.  The capital stock of the company 1510 be $500,000, divided
into 5,000 shares of §100 each, The principal stock holderg are from the
States of Massachusetts and New York and the Province of Gatario,
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AMERICAN STREET RAILWAY ASSOCIATION
CONVENTION.

‘I'me. exccutive comunitice of the American Street Railway
Association has made an arrangement with M. Davjs, customs
broker of Montreal, for a reduction in custom house charges as
follows on exhibits for the Montreal Convention: Warchouse
and bond entry $1; export bond entry, $1; making and pro-
curing consular certificates, $1. \When goods to be returned are
valued at $50 or more a consular certificate which costs $2.50
must be procured, but this is unnecessary in the case of goods
which are valucd at less than $50. The fees therefore to be
paid for goods under the value of $50 would be $2; and $3.50
would be added to that when a consular centificate is required,

Shippers should mark goods with their own nawme, and “ Care
of M. Davis, Montreal, for exhibition purposes,” prepaying the
freight, and sending invoices marked “certified correct,” and
signed.  On arrival, Mr, Davis will make warehouse bond entry,
and have goods delivered at the Victoria Rink. ’

When the exhibition is over, the owners of the goods will have
1o repack them, using preferably the same cases that the goods
came in, and they will be returned under the export bond, They
must be careful not to make mate packages of che goods in
sending them out than they had in bringing them in, and itis a
distinct advantage to have them in the same cases, so that the
matks on these cases may be identified. Consignors must pay
all freight and cartage.

The following regulations have been adopted :

Space will be allotted on Aug. 1 to all exhibitors whose dpplications
have been filed with the secretary and accepted on or before that date.
Applications for space secaved and accepted after Aug. 1 will beallotted
remasning space, if any, in the order of their acceptance,

The space will be charged for at the rate of 15 cents a square foot,
and no space less than 50 square feet will be rented, nor more than
1,000 square fect unless by special arrangement with the secretary.

Space allotted cannot be transferred without permission and must be
taken possession of on or tkfore Oct. 9.

Atticles placed on exhibition cannot be removed without the written
petmission of the seeretary.

All goods shipped to the exhibition should be plainly marked *‘Stteet
Railway Eaposition, Montreal, Canada.” Itis advisable to secure a
time-dinit delivery,  Be sure to allow plenty of time for transportation.

On and after Qct. 8 eahibitors and their agents and workmien will be
admitted to the bulding for the purpose of preparing necessary struce
tutes, The gencral reception of articles for exhibition will commence
on Qct. 9.

Exhitutors of machinery in operation must have everything in running
onder, in readiness to start their machinery on the morning of the open.
ing day.

All goods intended for eahibition*must be on the premises and pro-
perly displayed on ot before Mouday cvening, Oct. 14.

Ealnbitors must provade all counter shafts, pulleys, belting, switches,
switchboards, ctc., necessary for the operation of their machinery.

No platform or other structutc must be nailed to the Boor or walls,

Exhibitors must not place any sign or circulate advertisements, except
such as pertain to their own business {and those only in their own space),
without written permission from the secretary.

Electtic power will be fusnished to those who use power.  The
chatge therefore duting the entire time of the exposition will be 45 cents
per rated kilowatt of machine actually using cusrent.  The minimum
charge for power will be $15.

Al machinery will, if possible, be exhibited in motion, and <hould be
kept in motion at regular work during the hours 9 te 12 a. m., 210 6,
and 7 to closing p. w,

Pagtics desiring to sell and deliver in the building any article what-
cver, must first abtain a written permit from the secretary for such con-
uderation as may be determined upon.

Any permit to acll may be revoked at any time, at the pleasure of the
association.

Every posable precaution will be taken to guard against fire, and a
full corps of watchmen will be on duty day and mght ; but the associa.
tion will not be responsible for loss ot damage to articles on exhibition,
by theft, fire or otherwise,

The anodiation rescrves the right to charge an adwmission fee to the
citizens of Montreal should it so detesmine, but the admission of exhibi-
tors and their agents will be free,

THE WESTINGHOUSE CONDUIT RAILWAY SYSTEM.

THERE is now on exlibition at the New York offices of the
Westinghouse Electric and Manufacturing  Company, says the
Electrical Review, a model ‘of an underground electric railway
system which is attracting considerable interest. It embodies
the inventions of Mr. Malone Wheless and Mr. Geo. Westing-
house, jr. The patents taken out by Mr. Wheless were con-
trolled by the Electro-Magnetic Traction Company, of West
Virginia, but have recently been acquired by the Westinghouse
company. Mr. Wheless’ system has been practically tested n
Washington, D. C., where a line threce-quarteis of a mile long
was laid fast fall on North Capitol stree: and successfull oper-
ated all of last winter. Another line is in opceration at the new
plant of the \Vestinghousc company in East Pittsburgh, and t
was this line that Manhattan Railway officials recently inspected
with a view to its possible adoption on the clevated mailways of
New York city. The system was originally designed for strect
surface traffic, but a few modifications will permit its adoption
on elevated roads.

The prinziple of operation is very simple and the construction
of the road involves a minimum amount of digging, as it is placed
near the smface. The feeding conductors are laid underground
at the side of a single track or between double tracks. The
feeders are connected at suitable intervals with automatic
switches. At corresponding intetvals, in the centre of each
track, are triple-point contact plates. Under each car are three
collector bars which make a sliding contact with the triple-point
plates. As the car passes over these plates a storage battery
carried on the car automatically operates the switches, and thus
the current is thrown from the f2eders through the switch to the
contact points and on through the collector bars to the car
motor. When the car has passed a contact plate the switch
autowmatically breaks the connection with the feeder and the
plate remains Jead until the passage of the next car.  The col-
lectar bars are sufficiently long to prevent sparking. It is stud
that the svstem is so arranged that overhead trolley lines can be
used in suburban districts and the same car run on this under-
ground method in city streets.

Should the Manhat'an Railway Company decide to use the
Woestinghouse conduit system, the triple contact plates will be
replaced by a succession of metal bars separated by distances
varying from 10 to 20 feet.

SPARKS.

During the month of June the Galt and Preston clectric railway carried
13.000 passengers. .

The largest telegraph office in the world Is the geaeral post office build.
ing, London. ‘There are upaards of 3.000 operators, 1,000 of whom are
women. The batteries are supplied by 30,000 celis.

Mr. C. J. Morns, of Montreal, has entered an action against the strect
railway company of that city for §2.500 damages on account of the death of
his child, which was killed by one of the cars which was being backed into
the shed.

‘The Privy Council has granted the Toronto Street Railway special leave
10 appeal from the decision of the Supreme Court of Canada dismissing the
appellant’s action to recover the amouat paid for custom dues levied on
steel rails,

f'he route is now definitely decided for the Halifax, N, S., electric tram.
way. The main line of four and ahalf miles, and branches of four miles
addutional, will be in ruaning order by November 1st.  The road, buildiog
and rolling stock will cost in the neighborhood of $340,000,

Mr. 8. R. Break, superintendent of the Detroit street railway lines, is a
resident of London, Ont.  He bas resigned his position, to which a salary
of $2.500 was attached, owing to religious scruples, the duties of lus office
having made it necessary to transact 2 cersain amount of business on Sua-.
day, to whith he objected.

The heavy blasting on the side of the stone cliffs for the Gorge electric
railway at Niagara Falls has been causing havoc in the neighborhood. A
recent blast was sent off which tore out several thousand toas of rock, send-
Ing it up in the air some 300 feet over on the Can..dian side about a quarter
of a mile from where the blasting took place.  Hundreds of pieces of rock,
weighing from ten to thirty-five pounds, dropped like zrape shot from their
great height on the laurus and roofs of residences on the street facing the
river bank. The Niagara Falls Park and Ruver milway bave closed their
incline railway and pr de, being afraid of accidents to tourists,  ~
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The new electric light building at  Dunnville,
Ont., is nearly completed.

‘The telephone line between Moncton, N, B,
and Hopewell Cape has been completed.

()VERHERD MATERIL

OF LATEST DESIGNS

Dounig Purr-orr.
ELECTRICAL DEPT.

|NCERSOLL ROCK DRILL co.

164 St. James St.
s MONTREAL.

SITUATION WANTED
DVERTISER HAS HAD SIX YEARS' EX.
perience in management of rail and tamway trafe
fic (pacsenger and commodity) and would take charge
of this department, or sole charge of new or other clec:
tric line; energetic and @ﬂlc; age 32 understande
hiow to work up business; best of references both as to
ability and character.  Address Box 24, XLRCTRICAL
KWS,

FIRE PROOF"

ROOFING

ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING (0

MANUFACTURERS,. TORONTO

ELECTRIC
WATERWHEEL
COVERNOR

PATENTED.

Variations inspeed de.
tected by fast running,
sensitive Goveinor 1lls,
Gate movement instantly
set in operation by elec.
tric current,  Quick and
powerful action,

—

-3 \Vritefor patticulars.

WM. KENNEDY
& SONS

Owen Sound, Ont.

E have the following sizes of ROBB-ARMSTRONG
Engines ready for immediate delivery :

10, 1o, 20, 30, 60, 80, 100, 2, 150 Mo {75 HORSE POWER
ROBB ENGINEERING GO., Ltd.

Amherst, N. S,
WM, McKAY, Seaforth, Ont.,, Travelling Agent.

Please mention the CaNaviaN ELECTRICAL. NEWS when corres.
. . . ponding with advertisers . ..

STUDY ELECTRICITY AT HOME

By our correspondence method. Thorough instructions with Free Apparatus, illustrated in July issue of CANADIAN ELKCTRICAL NRWS,
Scignriric Macmnst, S Water St., Cleveland, O

...........................................................

Circulars Free.

The National Electric Co.

Eau CLAIRE,

WIS oo
oo MANUFACTURERS OF .. .

wnusoae POWEr Generators and Motors

Sait-containea DJNAMOS  Gurvore DYNAMOS

‘The National Transformers are the best in the market.  Our Aliernators light

500 LIGHT ALTRRNATOR.

or apply at 146 YORK ST., TORONTO.

the Towns of Oakville, St. Marys, Nshawa, Mount

i Forest, Palmerston, Grimsby, Port Dover, and hundreds of other towns in Canada and the United
3:8 States. Ask the companics how they like them. Send for estimates to . .

JOHN W, SKINNER
MITCHELL, ONT.

Ploase montion the CANADIAN ELECTRICAL NLWS when corresponding with Advertisers



CANADIAN GENERAL ELEGTRIC cO.

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

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

BRANCH OFFIORS:

[802 Notre Dame St. -  MONTREAL. Main Strest WINNIPEG.
138 Hollis Street - HALIFAX, Granville Strest - - VANGOUVER,

Factories: Peterborough, Ont.

50 KiLOWATT SET

DIRECT CONNECTED GENERATORY

For Railway and Lighting Service

MEB AT

Fconomy in Space
Fconomy in Power
Fconomy in Repairs

Sizes from 2', to 1500 Kilowatt capacity.

Please mention the CANADIAN ELECTRICAL NEWS whapn rorresponding with Advortisers
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CANADIAN GENERAL ELEGTRIG GO

(LIMITED)

w9 [RAILWAY
ELECTRICAL < LIGKGING

APPARATUS POWER
o - | MINING

The only successful systems for the 'long distance transmission of light and power are the

THREE-PRASE

AND THEHR

MONOCYCLIC

H— USING —»

IN DUC‘TION MOTORS

INSULATED WIRES TRANSFORMERS
—? —?—

‘Weatherproof Types: F. and G.
Rubber Covered Oil Insulation.
Magnet Separate Iron Switch
Annunciator and Fuse Box.
Flexible Cord Highest Efficiency
Cables Closest Regulation

Thomson Recordmg Watt-Meter

The only meter which measures
both current and woltage and is
perfectly accurate from one lamp
to full load.

—_— 8 UITHED FOR —

Direct and Alternating Circuits
Arc Lighting, Railway and Stationary Motor Service

SOLE GANADIAN AGENTS FOR THE

CELEBRATED NATIONAL CARBONS

WRITE FOR OUR NEW ILLUSTRATED CATALOGUES OF RAILWAY, LIGHTING, AND
POWER APPARATUS.

Ploase montion tho CANADIAN ELECTRICAL NEWS whon corrosponding with Advortisars
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SPARKS.
Corawall expects to hase an electric railway shortly

A radial electre rulway  between Sarnia and Florenee to run through
Petiolla Ont |, s bheng dhscussed,

The Navauno Electoe 1ght Poawer & Heating C o, have purchased the
Nanauno lulectne Laghit Works  Fhe prive paid ts said to be §55.000,

1he extenston of the elecire raduay between \West {oronto Junction and
the village of \Vestun s prras Geally o settied (act 1t s understood that the
Canadian Electnie ¢ o will earry out the work

The Nagam EFalls and Lewston N Y Electrie Ralway, runmng along
the river bed was furmally opened July 1gth.  On the initial tnp one of the
cars jumped the irack and severul persons were injured

Hutonburgh council bas decided to give the Ottawa electnic railway the
right of way over the Richmond road through the village for twenty years
provided the company pay $200 per year for five years and macadanmize the
roqd

At the annual meetng of the kngston Street Railway Co., recently held,
1t was deaded to ncrease the capitat stock by ssuing stock and bonds to
the extent af $100.000. 10 be expended in extending the system to Cataraqu
and other paints.

The contract betwren the City of Quebec and Mre H. ] Beemer, repre-
senting the Vuebee Montmorency and Clarlevoix raldwuy, for the con-
struction of the ity electric Ruiway, has been signed  Work will be pro-
ceesded with at once

1 bie tota) passenger receipts of the Ottawa Electnic Rastlway Co |, for the
year eading VMay 315t 1805 were $183 394 68 and from mails, rents and
other soutces  §10 0 08, making a gross revenue of $193.991 36 The
total experises were $122 335 09,

Ohne of the latest uadertaksags in clectneal saence s the coastruction of
an electne hine for the transportitiun of passengers, mal and express from
Cliscago to Puflalo and New Yoik  The run to Buffalo 1s to be made 10
four bours and tuo New York i from cight 10 ten hows

At the 20th annua) general meeting sf the Domimon Telegraph Co., held
in lotonto on July 15th, the directors submitted a very favorabie report of
the year s husiness [ he followang gentleinen were elected directors for the
ensuing year  lhos Swinvard St Frank Smuth, K. C M. G, Gen
Thos 1 Lskert. Chas A Jinker A G Ramsay, Henry Pellatt, Hector
Mackenzie Thes | Clark aud [hos R Wood, At asubsequent meeting
of the newly elected Board, Me lhos Swinyard was re-appointed pires-
deat, Sir Feank Smisth, vice-peesedeat, and Win Fred. Roper secretary and
treasurer.

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREAL

MANUFACTUKES AND HAS FOR SALE SVERY DERSCRIFTION UY

TELEPHONIC o2 ELECTRICAL APPARATUS
LINE MATERIAL AND SUPPLIES.

\Will furtsh tenders for supplying \Warehouses, Public Buldings, Hotels
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGQLAR ALARMS, HOTEL, ELEVATOR AND
OLHER ANNUNCIATORS, HOTEL. ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUsH
- - ..« BUTTONS, ETC, . .. .. .. ..
Will also furnish tenders to Cities, Towns and Villages for FIRK ALARM
AND POLICE PATROL SYSTEMS,
Catalogues will be /urmished on application

SALES DEPARTMENT :

MONTREAL .

Bell Telephone Building,
367 Aqueduct Street,

TORONTO

Bell  Telephone Bulding,
37 Temperance Steeet.

HAMILTON

Bell Telephone Bulding.
Hughson Street.

OTTAWA,

Telephone Bulding,
Queen Street.

QUEBEC-

Hell Telephone Building,
St. John and Palace Sirects,

Bell

WINNIPEG
Forrest Block, Maun Street.

ROBIN, SADLER & HAWORTH

MANUFACBURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL s TORONTO

@~ROBERT GRAHUAM~®

Iron Founder and Machinist
Water Wheels, Engines and Xill Machinery a Speclalty.

... OTTAWA, ONT.

Ia five preces.

engine . . . . .

ADR 12 azo from 6 inches to §g inches
diameter.  \Wheel one solid casting.
Sg per cent. of power guaranteed.
Inciudes \\L
reguster ar cylindes gate.
gate or shut completely off with half tum of
hand wheel, and as cadly governed as any

e e s e e

ole of casc, cither
Water put on full

Cut showing Wheel Resuoved from Case.

Wnte for Estimates. References and Catalogues of the STANDARD WATER WHEEL, also Milled and Rough Gearing of
cverv size and desenplion . Engines, Mill Machinery and Eleqince Power Plants, Latest Improved
Rand Saw Brazing Tables, Shears and Gummers ; also Surface Gnnder for Shingle Saws.
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. Do not be deceived

by those who claim ability to furnish you with a Lamp

“as good as the Packard,” for we are in a position to

supply the Best Lamp made, and will prove our claims.

The “Packard”

has been the standard for three years, and in their en-

deavors to make a sale, agents of other companies in-
variably make the above quoted statement.

Any ef’ﬁclency desired will be gtven you .

Get our pnces on the Packard " Transformer

THE PAGKARD ELEGTRIG GO., Lt

Manufzcturers TNCANDESCERT LAMPS, TRANSFORMERS, Bic
ST CA’I‘HARINES ONT

AHEARN & SOPER

OTTAW.A, ON'T.

CANADIAN REPRESENTATIVES OF THE

WesTinchoust ELEGTRIG & Mrc. Go.

=
SL0H SPERD
ALTERHRTING CURRENT DYNAMOS

........

SR

--------

from -‘which can be operated
) Our Railway Apparatus is not- .
Equalled by any other

P

[ncandsscent Lamps, AF {amps .
and Motors.
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G W. HENDERS (N _tanufasturer and Contracto ELEGTRIGAL 3upp|_u.;s

..... ESTIMATES FURNISHED FOR ...

Wiring and Installing Complete Electric Plants

fxvnkmmni, APPARATUS, MODELS, PATTERNS. . X
1GHT MACHINERY AND COMMUTATORS. .
ELECTRICAL APPARATUS OF ALL KINDS Rt:lmleno. 44‘ Bleur y St,rcet ........
STORAGE BATTERIES, DOCTORS’ AND DENTISTS' ELECTRICAL - ,

APPARATUS AND MACHINERY. (CORNER JURORS)

ELECTRIC AND GAS FIXTURES. y
ELECTRIC FAN MOTORS. o ‘ - MON l REAI

SOMO¥F'S FANCY AND MINIATURE INCANDESCENT LAMPS.

- THE OTTAWA PORCELAIN & GARBON 00., Ltd. 3§"T‘“f“’

‘MANUFACTURI:RS o’

e for all kinds of Arc Lamps, including cored
Caarbon POlntS and solid carbon for mcan’descent circuits,

. ALSO ..

otor Brushes and Specialties 'm orcelain Insulators,. Cleats Door ‘Knobs,
Carbon for Telegraph, Telephone © and all kinds of Pressed Porcelain for
and Electric Light Supphes . Electrical and Hardware Lines . .

ALL. COODS OUﬁRﬂNTBBD TO OIVE SATISPACTION

VOLCANIZED FIBRE (0. sersscsmmcn e
wamsmewese s [ARD-TULCANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and speciaz shapes to order. Colors, Red, Black and Gr ey.
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DEL. OFHGB 14 ny ST.. NE.w Yomc.

S oRONTO. THE J. C. MCLAREN BELTING GO. WonTaEAL

Telephone 76,

THE BABCOCK & WILCOX

Water Tube

51=AN

AT
HEAD OFPICB:

41 Board of Trade Building, Montreal.

k7 WM. T. BONNER, GexeraL Acext Fop CaNADA

Shors at Believwille, Ontaxio.

G
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