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W. A. JOHNSON ELECTRIC COY

TORONTO

Phase or Single Phase Slow-Speed Alternating Cur- |

Tworent Generators for Light and Power-580 to 1200 h.p. ‘
Alternating and Direct Current Motors.

Nultipolar Direct Current Generators—385 to 2,000 h.p.—
for Lighting, Railways and Power.

Walker bprlng Mounted Raiiway Motors—25, 30, 50, 75,
100 and 125 h.p.

'WAGNER TRANSFORMERS
Manhattan Enclosed Are Lamps—(One atc lamp across 110 vall

N ; A NOT THE CHEAPEST, BUT THE BEST
circuit burns 150 10 200 hours, consuming only 12 inches of solid

catbon '4"dia%) i Compentive Tests prove it the closest regulating, most cfficient and
Keystons Incandescent Lamps. most durable Transformer made,

STANLEY TRANSFORMERS

The Standard of the World for

Manufacturers and Contractors
for Complete Installation

Iron Clad Rheostats.

Incandescent Lighting
Arc Lighting

INCREASE
STATION
CAPACITY

Operating Motors
Power Transmission

DIMINISH
OPERATING
EXPENSES

We furnish a Guarantee of the EFFICIENCY and REGULATION of each Transformer
and will Insure them for one per cent. per annum.

THE ROYAL ELEGTRIG GO.

MONTREAL, QUE. Western ofice— TORONTO, ONT.
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ROBERT A. ROSS, E.E.

(3. E. Graduate S.P.S, -E E. De
Toronto Univenity,—Mem. A1,

ELECTRICAL AND HEGHANIBAL
ENGINEER '

Spectﬁuﬂom. Plans, Supensision, Valuation snd
Advice on Electrlc and Steam Dlants
Spaial Machinery Designed.

!lmmon cnmbeu. 17 St. John 8t., MONTREAL

FIRSTBROOK BROS.
King St. East, - ‘TORONTO
MANUPACTUKERS OF

TOPPINS; '

BIDE-BLOGKS
axo CROBS8-ARMS.

WRITE FOX PARTICULARS.

|ncandescent | amps
CHEAP

We have a lot of 8 to 32 C. P. Lamps in
Edison, T-H and S M Base, which we will
scll away below cost, owing to change in
bisiness and to close consignment.

it

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

JOBN STHR: SO & G0, 1.

Electrical » HALIFAX, N. 5.

Contractors

= SEND YO

ﬁ%/ ﬁ
‘ NEwWga2™® \(&”MACHNERY

TORONTO CANADA.

‘ TENDERS WANTED

. A Weekly ]

1 of
tion and public vorh.

The recogtieed medium for advertise-
ments for *Tenders.’

CANADIAN CONTRACT RECORD-
_ TORONTO.

Ifyouwan-t.to'. e e
SELL
ANYTHING

to the wholesals and retail hard-
ware merchants and manufac-

rs
ANYWHERE
in Canada, you ean reach them
through
TAE CANADIAN

HARDWARE ANG METAL MERCHANT
MONTREAL and TORONTO
Circalates in"Evey Ptoﬁnee.

-
.

Buoxne F. an.n—s. President. Joun Camnoti, Sec. and Treas,

EIE T PHLPS T Wiy

(LIDLITBHD

. MONTRERAL, Gﬂ NADA

BRR[ AND INSULATED ELE Z"RIG'.WIR[;

Electric Light Line Wire
Incandescent and Floxlble'c

RﬂIlWAY FEEDER AN TROLLEY W |

Americanite. Maghet, Office aid
Annunciator Wires
Cables for, Aerlal and .Uridergrouhd‘Use.

G, S. Factory: AMEeRICAN ELecTricAl. WoRrks, Pravidence, R. 1,
New York Store: P. C. ACKERMAN, Agent, 1o ‘Cortland Streets
Chicago Store: F. E. DoxoHoe, Agent, 24t Madison Strect:

" Armatures Rewound for all Bystems @ T. & H. Roy&l Arc Armatures A Specialty.
Riectric Wiring and Beil Work, FRICES MODRRATE.

Electric Repair & Gontracting Gompany

GEORGE E. MATTHEWS, Manager. 621 Lagauchetiere St.,
1o Ycan Foreman for the Roval Electric Co. TRLEPHOAE 3177, . HON

WESTON EELECTRICAL INSTRUMBNT Gﬂ

. 14- 120 Wl[llam Street,
NEWARK, NJ, USA
w

ESTON STANDARD PORTABLE
Direct-Reading

. VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DETECTORS axp
CIRCUIT TESTERS

OHMMETERS; PORTABLE GALVANOMETERS

Our Portable Instruments a; reeogmxed THE STANDARD the! ‘world over
Our STATION A\IMETERS and VOLTMETERS are unsurpassed in mmz
lowest consumu:on of energy..

+ Weston Portable Galvano-

meter—for Bridge Work. of extreme accuracy 3

.

SAVES FUEL—%‘:?&‘?&%“ Z ':!*.‘Jf."' ’a’:"...?fr_a ool R

Robb Englnsering Go, Lid. - ﬂmhﬁl'SB N S.

WM. McKAY,; Seafotth, Ont., Travelling: Ageat.

Please mention the CANADIAN BLEOTRICAL Nsws \vhon oormaondlngwnh Advart!un‘ 6"
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The McCormick Turbine o A2 5izes Tested
@

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

Hundreds Driving Elec-
trical Machinery.

Write for Catalogue.

©

This Eagraving represents three 2 inch Turbines, operating undes 64 head, s the Plant of Clias 1. Westcott, Baltimore, Md

S. MORG AN SMITH CO. - YORK,PA.

e National Tube Works Gompany_,

‘The Largest Makers of All Sires and Kinds of

| Special Wrought Mild Steel and
Best Wrought Iron Tubular
Goods in the Wonrld.

Control the Manufactuse of

Wirought Tubular Goods,

—Made of a Thigh Class of Mdd Steel from the Ore to the Finished
I'roduct—and Unqualifiedly Recommend NATIONAL STEEL PIPE for all
uses as Better than any Tron Pipe made,

McKEESPORT, PA.

GEORGE WHITE-FRASER

MeM. Cax. Soc. C. E. Mem. AM. InsT. ELEC, Exc.

Consuiting and Constructing Electrical Engineer

Prants RecexTLY INSTALLED : Goderich, Stratford, Clinton, Collingwood,
Chatham, N. B.; Fraserville, P. Q.; Windsor Mills, P. Q.; &c., &ec.

SPRCIFICATIONS, PL.ANSG, TEST3S AND SUPEBRVISION

" (yoldie & McCulloch Co.

TENDERS WANTED

Weekly Journal of advance informa-
A Bee )uon and public works

The tecognired medium for adventive.
ments for Teuders,

CANADIAN CONTRACT RECORD
TORONTO.

TEMNL LT WANTEY
QIUNVYM THTINTL

TS LIMITED
MANUFACTURERS OF

IMPROVED

STEAM
ENGINES

BOILERS

SPECIAL ATTENTION calicd toine ‘‘ WHBBLOCK '* INPROVED STEAM ENGINE,
als> the **IDBAL ** HIGH SPEED ENGINE, cut of which appears adbove. as being Un- + G A L I O N I
equalled for Simplicity, Efficiency and Bronomy in Working, and Especially Adapted 9 .

for Blectric Lighting, Street Railways, Bte.

Flou[ing Mi"s’ And abe Erec-

ton of Name
the Mot Complete Styleaf Modern
hnprovement,

Wool Machinery,
Wood-Working Machinery

Saw Mill, Shingle and
Stave Machinery,

Fire and Burglar-Proof
Safes and Vault Doors.

Tue *Inean " HicH SreE: ENGINE, DIRECT-CONNECTED.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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Kay Electric Mfg. Co.

265 James St. N., HAMILTON, ONT.
58 Adelalde St. W., TORONTO, ONT. Teclephone 1214.

We are prepared to furnish

Dynamoy of any capacity for any voltage, cither
compound cor shunt wonnd.

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

Etlevator Motors of all sizes,

Alternating Dynemos from 300 to 1000 lights,

Transformers of any capacity from & to 126 lights,

Klectro-plating Dynamos, any capacity,

Etectrical Experimenting in all its branches.

WRITE FOR PARTICULARS AND ANY INFORMATION REQUIRED,

THE ONTARIO ELECTRIC & ENGINEERING CO, LTD

81 Adelaide Street West -  TORONTO
TELEPHONB NO. 479,

ELECTRICAL REPAIRS

Manufacturers and Dealers In

SHENDANND NACHNERY BOLGHT 1D S0) 0 mrmcFRISKE REFRRATUS

o [ EAM PUMPS

"7 smvezm i For All Duties

TRIPLEX

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

SOLE AGENTS FOR PROVINGE OF QUEBBGC

b

<«

The Thompson Electric Gompany

HAMILTON, ONT.

ENCLOSED ARC LAMPS .. OPEN ARG LAMPS . .

To burn 150 hours without re-carboning ; for Series, For ALL Circuirs,
Incandescent, Alternating and Power Circuits. Single and Double Carbon Lamps.

We are the only concern in Canada making a specialty of manufacturing all kinds

London Eleectric Motor Co., Ltd.
LONDON - ONTARIO

MANUFACTURERS OF

ELEGTRIC MOTORS, LIGHTING DYNAMOS, POWER GENERATORS

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

Contractors for Strest Railways, Electric Light and Power Plants, and Power Transmission, :: Estimates Gives.
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CANADIAN
1

ELECTRICAL ASSOCIATION
CONVENTION.

ARRANGEMENTS for the ap-
proaching Convention of the
Canadian Electrical Association
at Niagara Falls, Ont., are so
far completed that we are able
to present on this page a copy
of the programme which has been
arranged for the occasion. A
bref study of the programme will suffice to show
that the coming convention is likely, from every point

P

S-S oTeS

LIST OF PAPERS.

“ Day Loads for Central Stations and How to Increase Them.”
J. A, Kammerer, Toronto,

" Submanne Cables Dealing mure especially with the Actual Experience in_Cable
Laying and Maintenance in this Country D. H. Keeley, Ottawa,

" Determunation of the Heaung Power and Steam Producing Value of Coal from
a Preliminary Examination.” W, Thotpson, Muntreal,

** Water-Driven Plants” John Murphy, Ottawa,
** The Commercial Aspect of Electric Railways." C. E. A, Carr, London, Ont,

“ Ac . « Thewr App! to Central Stanion Leghting and Power ™
. A, Johuson, Toronto,

E. C. Armstrong, Totonto,
Ao M. Wickens, Toronto,

“ Why Some Lizghting Plants do not Pay.”
‘* Steam End of an Electric Plant.”
Note - It 1 pruposed 1o intreduce at this Conve stivn a Questiun Drawer  Members

are invited to forward cuestions to the Sccretary prior to May 2and, and an
effort will be made to furnish satisfactury answers at the Convention

.
PSR SR W, > v

VIEws AT QUEENSTON HEIGHTS.

of view, to be one of the most interesting in the history
of the organization, if indeed it does not surpass any
that has preceded it.

Lomxstion Hate—Durrerin Cark, Quiky Victorta Pama, Ntauara
Fals, OnT.

BUSINESS PROGRAMME.
Wsaoxespav, JuNk anD.

1xem.  Opening of first session in Convention Hall, Dufferin Cafe’, Queen
Victoria Pask.
President’s Address.
Reading Minutes of last Meeting.
Secretary.Treasurcr’s Report.
Reports of Committeex
General Businer
Prexentation of Papers,
Discussion.

Tnursvav, Junx 3en.

Consideration of Reports of Committees.
Election of Standing Commitices. .
Selection of Place and Time of next Meeting,
Election of Officers and Etecutive Committce.
Genenl Business,

Presentation of Papers
Discussion.

S0 AN

SOCIAL FEATURES,
WERONESDAY, JUNE 2ND.

9:oo£.m.-n specal in of the t of the Buffalo and Niagara Falls

Slectric Railway Co., an Excursion by special elevtric cars from Niagara Falls,
N.Y.,t0 Buffalo. Visitofinspection to Buffalo Railuay Power House, Return.
ing, reach Niagara Falls about 11 pam. By courtesy of the Suspension Hridge
Co., members taking gm n this Excursion wall be permitted to cross the Sue.
pendon Bridge in both directions without charge.

TuursvAY, Jung 3xo,
8.00 p.m.~Annual Banquet at Dufferin Cafe’.

Frivay, Juss ¢Tit.

Ry courtesy of the undermentioned companies, the fulluwing programme kas been
arranged i--

9:00 a.m.—Special car will leave Hotel Lafayette for a trip over the Niagara Falls
Park and Rivet Railway to Quecnston,

9245 a.m.~Cross Niagara River by Niagara Navigation Company’s Steamer to
Lewiston, N. V.

10:00 a.m —Leave Lewiston by special carc on the celtbrated Gorge Eleatne Rail-
way, reaching Niagara Falls at 1045,

11200 a.m.—Visit of inspection t» Hydrmulic Power House.

ts:30 a.m.—Descend by Incline Railway and take steamer * Maid of the Mist™ for
a trip to the foot of the Cataract, landing on Canadian side.

1:30 p.n.~—~Cross Suspension Bridge.

2:00 g.m.—lmpeaion of the Power House and Works of the Cataract Construction

0.

30 p m,—Visite to various Electro-Chemical Worke
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STEAMBOAT AND MOTEL ARRANGEMENTS,

The Assouration are indebied to the Managenient of the Niagara Fa'ls fack and
Ruver Kaiiway Co,, and the Niagara Fads and daspension Bridge Kailway Co., for
having kindiy tenered ihe freviaom o then respectne ¢ s (o the menbers :(t‘lt
Assotation Juving the Convemion.

The Niagara Navigation Cou. offer a reduced rate of $1.23 from Torontoro Niagara
and terurn 1o memoces and then ficnds on presentation of certificates sgned by
the Secretary.

‘The Hotel Lafayetie, situated opjrnite the Upper Sunxemiqn Widge, offers a
apectal tate of $ .00 pee day to members and friends of the Association in attendance
on the Convention.

A great transformation has taken place in the vicinity
of Niagara Falls in recent years, and persons who may
not have visited the locality will find much that is new,
interestingr and instructive. For the benefit of those
who may not be fumiliar with the locality, especially
since these changes were effected, we present in the anc-
companying views some of the points of greatest
interest, but, as will be seen by reference to the pro-
gramme, there are many others on both sides of the
river, which will be visited, and which are calculated to
please and instruct the beholder.,

In accordance with a suggestion made by Lord Dufferin
the legislatures of the State of New York and the Province
of Ountario, acting in concert, upwirds of ten years ago
took steps towards securing control of a sufficient quan-
tity of land on both sides of the Falls for the free use of
the public, where they would be protected from the
annoyances and exorbitant charges to which they had
hitherto been subjected.  Under an act passed by the
Ontario legislature in 1885 the Lieutenant-Governor
was authorized to appoint 4 Board of Commissioners,
whose duties were to select such lands as might be re-
quired for the above purpose. The Commissioners so
appointed had surveys made, and recommended the
purchase of the territory extending from the Clifton
House southwards following the general direction of
the river, and back therefrom a distance of about 300
yards to ncar the top of a wooded escarpment. The
total area of these lands is 154 acres, including Cedur
Islands, the Dufferin group of islands and the Qalus
under the cliff from the Clifton House southwards to
the margin of the Horse Shoe kall. These lands were
afterwards purchased by the government of Ontario by
arbitration, at a cost of  $436,813.24, and now com-
prise the Queen Victoria Niagara Falls Park, the man-
agement of which is vested in the Board of Park Com-
missioners.  Subsequently the Dominion government
transferred all its rights in these lands to the Commis-
sioner.  Since the purchase by government of the lands
comprising the Queen Victoria Park, a large amount of
skilled attention, as well as expenditure of money has
been devoted to the beautifving of the park grounds.
It will be temembered that towards this object the

ment of operations by the company on the first of the
present month, in fulfilment of the terms of their agree
ment.  Visitors to the convention will have the oppor.
tunity of viewing these operations, and of learning th
plan on which the company propose to utilize ang

KE ONTAR’O
LA >

LAKE ERse %

Rot th OF THE NIAGARA FaLLs PARK & RIVER RaiLway,

transmit power from the Falls to manufactorics in .the.
immediate locality and eventually to distant poiq;ii,'f
The company's agreement provides that they.
shall have completed by 1st November, 188,
water connections for the development of 25,-

Tin HOTEL LAFAVETTHE, NiAcarRA Faurs, ON7.

annual payment of $235,000 by the Niagara Falis Power
Co. has for a number of years past been devoted.

In this connection additional interest has been given
to the coming convention by the recent refusal of the
Ontario government to extend the time within which
the power company might begin the construction of
worhs for the utilization of the power of the cataract on
the Canadian side of the river, and actual commence.

ooo h. p., and have actually ready for use 10,000
developed h. p. of electric or pneumatic power.
After the visitors to the convention shall have..
scen the herculean task which has been accoms -
plished on the American side of the river by the
Cataract Construction Co., with which the,
Canadian company is closely identified, they
will.not be disposed to doubt the certainty of;
the successful completion of the Canadian up-"
dertaking. E
Closely skirting the Canadian side of the.
river from Chippewa to Queenston runs the!
Niagara Falls Park and River Railway. A"
plan of the route, together with an illustration
of the power house above the Falls, accompany’
this article. From the cars on this road the
visitor is given a complete view of the river
throughout those parts which are visited by
the tourist. The road, which was completed in
18y 3, connects at Queenston with the Niagara Navigation
Company's steamers from Toronto. The trip over this
road from Queenston to the Falls is one of the most de-
lightful to be found in the world. As will be seen by
the programme, the freedom of the road, which is under
the able management of Mr. Wilfred Philiips, has been
gencrously tendered to members and friends of the:
Association while in attendance on the convention.
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On the American side of the river the visitors are in-
vited to witness many highly interesting and instructive
sights, mcluding a trip over the gorge railway, which,
1s stated 10 a previous issue, is built on the face of
the chff down near the edge of the scething current  as
well as visits of inspection to varivus electric, hydraulic
and chemical works clustered about the American

the annual Banquet, the success of which is assured,
the above brief outline should suffice to show the
attractive character of the arrangements which have
been made for the entertainment and instruction of
those who may attead this Convention.

Viewing the programme from a .scientific and com-
mercial point of view, it will be found to be not less

T T T N
H .\.2} AR s
G ST 5

DUFFPERIN ISLANDS FROM AROVEJWYNN's.

Falls, and of which the gigantic works and equipment
of the Cataract Construction Co. forms a fitting center.

The excursion to Buffalo and the inspection of the
power house there, in which the current generated at
Niagara Falls is received, transformed and put to com-
mercial use, will certainly not be the least pleasant and
nstructive feature of the occasion.

.thout entering into further details, such as are
given n the programme, beyond a special reference to

satisfactory. The papers*are of a highly interesting
and instructive character, and should evoke valuable
discussion.

Realizing that the Association should be made as
helpful as possible to the electrical industries of the
country, the Execcutive have recently issued a letter to
electric lighting companies throughout the country,
asking their attendance at this Convention in order that
proper consideration may be given to ways and means
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whereby the interests of private lighting companies may
be saved from annililation at the hands of the munici-
palities. As was pointed out in our last issue, this is a
subject which should engage the immediate attention of
all persons who have capital invested in electric lighting
machmery. In the Canadian  Electrical Association
there exists ready to hand an orginization which can be
made use of to further this object. We therefore hope
and expect to sce the clectric lighting interest largely
represented at this Convention, and action taken which
will prevent the wiping out ot the large amount of
private capital which bas in good faith been invested in
the electric lighting business.

AUTHORS OF C.E.A. CONVENTION PAPERS.

Tuar ar readers and members of the Canadian Elec-
trical Associntion may become acquainted with the
gentlemen who have consented to read papers at the
forthcoming convention at Niagara Falls, we present
the accompaninyg portraits and brief biographical
sketches. One or two photos had not come to hand at
time of going to press, consequently the omission.

Mgz. JouN Murrnuv.
Supenntendent of Power Houses, Ottawa Electric Company.

Mr. Murphy was born in Ottawa and educated at the
common schools. During a term at Ottawa University
he acquired a taste for electrical work, and entered into
employment with the Bell Telephone Company in 1884.
He has been continuously engaged in various branches
of clectric light and power work since that time, and
during the past three years has occupied the position of
superintendent of power houses for the Ottawa Electric
Company.

\lR. F C :\RM\TRO\(‘,
Chucf Sales Agent Canadian General Electric Company.

For a number of years Mr. Armstrong has been con-
nected with the Canadian General Electric Company, of
late years as chief sales agent. He is \vcll-Lnow in
clectrical circles, and has taken an active interest in the
work of the Canadian Electrical Association, having
served as a member of the Executive Committee, as well
as contributed papers on different subjects at past con-
ventions.

MR. J. A, KAMMERER,
Chief Sales Agent Royal Electric Company.,

Born at Suspension Bridge, N. Y., Mr. Kummery
was educated at the public and private schools at thy
place. Up to the year 1880 he was engaged in differen
branches of railway work, and for the following eleven
years in train dispatching in the United Statesand
Canada. Since April, 1891, he hasbeen connected with
the Royal Electric Company, of Montreal, and now oc.
cupics the position of chief sales agent, with head office
at Toronto. We regret that we are unable to publish
portrait herewith,

Mr. W, A, Jounsox,

Mr. Johnson has been connected with electrical mat.
ters and manufacturing for 22 years, for the last 15
years having made a specialty of dynamos, arc lamps,
accumulators, etc. Previous to 1894 he was general
manager of the Ball Electric Light Co. (the_pioneer

manufacturing company of Canada), he havmg suc-
cessively acted for said company as mechanical’’ superin.
tendent, secretary and engineer. Early in 1894, after
disposing of his interest in the Ball Company, Mr.
Johson started a manufacturing and contracting busi.
ness under the style of W. A. Johnson Electric Com-
pany, and has built up a large and increasing trade.
His long practical experience has secured to his firm
the Canadian representation of several well-known
American firms, such as the Electric Storage Battery
Co., the Walker Railway apparatus, the Wagner trans-
former, the Manhattan and Puritan arc lamp, etc.

\IR. WitLiam Tuoupsov.
Superintendent Waterwerks and Electric Light Plant, Montreal West, Que.

o Mr. Thompson was born in Middlesbro,] Eng., the
home of the iron trade, and came to Canada’in 1883,
finding employment in Toronto and Brampton.

Since 11891 he has been employed by Armstrong &
Cook, as superintendent and chief engineer, operating
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their waterworks and clectric light plant at Montreal
West, Que.  Both the electric and waterworks systems
were installed under his supervision.

7o thoroughly vquip himsclf and master all the de-
tuls ot his profession, Mr. Thompson has taken a
special course n analytical chemistry under the tuition
of the well-known chemist, Prof. J. T. Donald, of
Bishop's University, Montreal.

MR. A M. WiCKENS,
Electrician and Engineer for the Ontario Government.

Mr. Wickens served his apprenticeship as a machinist
at the works of the Waterous Engine Works Company,
Brantford, leaving there at the expiration of his term tor
the western states.  Returning to Canada in 1874, he
was cmployed as erecting engineer for the Worswick
Engine Co., of Guelph, until 1885, at which time he
moved to Toronto, taking the situation of engineer at
the Globe office. This was when the first incandescent
lights were installed in Toronto. When the Globe
office was moved to the new building at the cornex of
Yonge and Melinda streets, a change was made from a
shafting and belt transmission to an electric drive and
transmission of power, this equipment being the
first of its kind in Canada, and consisting of a motor for
each machine, making a total of 14 motors tor 58 or 60
h.p. These were the first motors in use in the city of
Toronto.  Shortly after this plant was installed Mr.
Wickens accepted his present position as engineer and
clectrician for the Ontario government.

MR. C. E, \. Carg,
Manager London Street Railway Company.

Mr. Carr was born at Barrie, Ont., and at the age of
sixteen yecars removed to Toronto, where he took a
three years' course in a commercial college. He was
alterwards employed for three years in the office of Mr.
W. T. Jennings, then city engincer of Toronto, during

which time the street railway was transferred from the
Frank Smith Company to the city, and afterwards to the
present company. In this connection Mr. Carr became
familiarly associated with street railway motters  Early
in the year 18g3 he accepted the position of private
secretary to Mr. H. A Everett, manager of the Toronto
Railway Company, and shortly afterwards the greater
portion of the system was converted into un electric
roiad, which afforded Mr. Carr much practical cx-
perience in the equipment and operation of an electric
railway. His appointment as manager and treasurer
of the London Strect Railway Company was made on
Februaty t1, 1893, since which time the road has been
ohanged to an clectric system.

Mg, D. H. KreLgy,
Superintendent Government Telegraph Service.

Mr. Keeley has long been prominently connected
with telegraph work, having for a number of years
been employed as assistant to the late Mr. I'. N. Gis-
borne, who was superintendent of government tele-
graphs from the beginning of the service until his death
in the year 1892. Since that time Mr. Keeley has had
entire charge of this service, executing his duti¢s in a
manner which is said to be highly satisfectory to the
department. His wide and varied expericnce, as may
be estimated from the fact that the government tele-
graph service now includes 2,451 miles of fand lines
and 206 miles of submarine cables, assures an interest-
ing paper at the approaching convention.

A BIT OF TELEPHONE HISTORY.

At the annual dinner of the National Telephone Com-
pany of Great Britain, held in London the other day,
Mre. W. H. Preece, in responding to 4 toast on ** Tele-
phony,” gave an intetesting bit of history anent the early
days of the telephone. ¢ Exactly 20 years ago,” said
he, **the postmaster general of that day commissioned
Mr. Fischer and myself to proceed to America for the
purpose of inquiring into the invention of a curious in-
strument that transmitted the voice from one end of the
land to the other.” He went determined to expose the
fraud, but had not been in company of Graham Bell five
minutes before he became an ardent believer, . and ever
since then the apostle of the telephone. Comparing the
receiver of to-day with what he brought from the States
20 years aga, there was not very much difference. In
extending the use of the telephoue in England they had
to encourage mutual assistance between the suppliers
and the subscribers. The system was growing very
rap.dly in England, and although the trunk wices had
fallen into the hands of the post-office, there were more
trunk wires being operated in Great Britain than in the
whole of Europe.

—_—

A good artificinl water cement is obtained by heating for some
hours to reduess a mixture of 3 parts of clay and 1 part of slaked
lime by measure.

The Consolidated Railway Company’s system in Victoria, Vancouver
and New Westminster, has passed into the hands of an English syndi-
cate, to be known as the Brtish Columbia Electric Railways Company,
Limited.

Mr. A. J. Corriveau, who was onc of the promoters of the Montreal
Park and Island Railway, is now forward with a scheme (o construct a
nctwork of trolleys through the castern townships of Quebee, connect.
ing Montreal and the south shore with St. Johns and other leading
towns. The line as proposed would be onc hundred and fifty miles in
length, and would pass through Chambly, St. Johns, Bedford, Cowans-
ville, St. Hyacinthe, Sweetsburg, Knowlton, Magog and Sherbrookz.
The power is to be obtained from the Chambly Water Power Company,
and the cars are to be run forty miles an hour. The capital required,
which is to be provided by Canadians, Americans and Patisians, is
placed at $2,000,000.

An engineer gives an account of a micthod of removing and re-
placing a broken foundation bolt for an engine as follows: A 3-
inch bolt was broken off below the capstone, about joinches from
the top nut. The upper piece was removed and 2 one inch ratchet
bit inserted through its g-inch pipe case and a short vertical hole
drilled in the top of the broken picce and threaded to receive a
left-hand cye bolt, by which the bult was unscrewed from lower
nut (that was fortunately set in a pocket of the bearing casting)
and lifted ont of the hole, a piece welded on threaded, provided
with a right-handed stud cye in the top to handle it and screw it
mto the bottom nut agus, and it was successfully replaced and
the ¢connection with the bed plate restored,
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Note  Secretaries ol Assoctations are requested to forward matter for publi
cation in this Department not later than the agih of cach month,

BROCKVILLE NO. 13,

J- Aikens, sceretary of the above association, writes
“At our dast regular meeting we had the pleasure of
mitiating  two new members, and several others are
Bro. John Grundy

making enquiries about joining.
suggested the plan of
having  junior  and
senior classes in our
educational  depart-
ment, ias some mem-
bers could not work
out the more ad-
vanced rules.  The
idea proved to be a
good one, and much

appreciated by the
members.  Brother
Grundy is junior

teacherand pastpresi-
dent; Bro. Chapman
senior teacher.

ANNUAL  BANQUET oF

HAMILTON NO. 2.

A large number of
engincers and their
friends gathered  at
the Commercial
Hotel, Hamilton, on
the cvening of the
15th ultimo, the oc-
casion being the annual banquet of Hamilton No. 2, C.A.
S.E. Mr. R. Mackie performed the duties of chairman in
his usually happy manner.  Among those present were
Ald. Findlay, Donald and Mcl.eod; Messrs. Geo. Black,
manager G. N. W, Telegraph Co.; W. H. Ballard, In-
spector of Public Schools, and Mr. Gill, B.A., of the
Collegiate Institute. A first-class supper was served by
Mr. Maxey, and was followed by the toast list, ** The

SR T o

A3

-

grew ; ‘“ Manufacturers,” Mr. Rodgers, ** Sister Asso.
ciations,” Messrs. Walter Hosie, Toronto, and J. Geary,
Guelph ; *“The Learned Professions,” Messrs. Gcorée
Black, W. H. Ballard and Mr. Gill; “The Press,”
Mr. J. H. Mattiee, of the Globe, and the Host and
Hostess, Mr. Maxcy. The musical programme con.
sisted of solos by Messrs. W. S, Hyslop, M. Wilson,
W. Hood, Rod Hariss and W. 8. Wilson, and duets
by Messrs. Hyslop and Wilson, Mr. T. Blain playing
the accompaniments. The committee in charge ot the
banquet was com.
posed of Messrs, R,
Mackie, chairman, ).
Ironsides, secretary,
W. Norris, W. Ste.
vens, J. Johnston and
\W. Cornish.

THE ENGINEERS' ACT.

The committee ap-
pointed by the Cana.
dian and Ontario s
sociations of Station-
ary Engineers to look
after the proposed li-
cense bill to be pre-
sented to the Domin.
ion government ex-
pect to go to Ottawa
carly this month.
The bill will likely be
considered by the
committee within the
next two weeks, and
Messrs. A, M. Wick.
ens, Arthur Amesind
James Devlin will be present to explain its objects. It
is the desire of the stationary engineers to be placed
on the same footing as the marine engincers, and itis
hoped that this will finally be accomplished.

The Bedford Electric Company- will shortly ercct a power house
at Halifax, N. S.

Mr. J. G. Lawson, for several years past foreman engincer on

MR AT GLTE” AT ENTRANCE TO Q EEN VICTORIA PARR, N1AGARA FaLLs, ONT., SHOWINGSN, F. P, & R. R. 18 THE DisTaNcE.
*

Qucen ™ and ** Governor-General ™ beingr duly honored
by ainging ¢ God Save the Queen™ and ** The Maple
Leaf Forever.”  The various toasts were responded Yo
as follows : ** Dominion Parliament and Local Legis-
Iature,” Mr. James McGlanchling “Our Army and
Navy," Mr. T. Carter; ** The Mayor and Corporation,™
Ald Findlay, Doaald and Mcleod; **Executive Head,™
Messrs. Ao M. Wickens, W. Blackgrove and R. Petti-

the construction saff of the Canadian General Electric Com-
pany, has screred his connection with that company and gone 10
England 10 join Mr. W, Rutherford, formerly chicfengincer of the
Canadian (!vcncr:\l Electric Company and now manager of the
clectric traction depariment of the English finn of Dick, Kerr &
Co.  Mr. Lawson's departurc is much regretied, not only by the
members of the C. G. Company’s staff, but also by the clectrical
public genemlly in Canada who bave had an opportunity, through
penonal contact, of appreciating his thorough knowledge of
practical clectric-technics and his estimable personal character.
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Information regarding examinations willbe furnished on applicaticn to any
member of the Boand.

THE attention of our readers is directed
A Few Department. to  the ‘“ Educational Department ™

which appears for the first time in this
number. This department has been established in the
interest and for the benefit of students of electricity and
steam engineering who may be desirous of qualifying
themselves to fill positions of responsibility in the tuture.
The first of a series of articles by Mr. Wm. Thompson,
of Montreal, written with this object in view, appears in
the new department in the present number. Much of
the information which will appear from month to month
in these articles will be adapted to the requirements of
engincers who may wish to qualify themselves to pass
the examinations of the Ontario Association of Station-
ary Engineers. These articles will well repay perusal
by persons desirous of gaining a clear and thorough
knowledge of the foundation principles of mathematics,
and of electricity and steam engineering, for the proper
understanding of which a knowledge of mathematics is
essential. In anticipation of large additions to the
number of our subscribers, several hundred copies of
the issues of Tur NEws contaning the first of this
serics of articles, will be presered. Our readers will
confer a favor by making as widely known as possible
the fact of the publication of these articles.

The American Steam Users' Associa-
tion recently sent out enquiries designed
to draw forth information as to the
value of mechanical stokers. The questions asked
were: ** Do Stokers Save Coal over Hand Firing 2"
““Do Stokers Save Labor over Hand Firing?" Do
Stokers Save Smoke over Hand Firing?” In answer
to the first question, onc report showed a loss, five no
saving, and six a saving. To the second question onc

Valoe of Mechanical
Stokers.
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answer showed an increased cost for labor, three no
saving, and eight a saving. To the thicd question re-
plies from two soft coal plants were in the negative, and
seven in the aflirmative.  None of those who sent in re-
plies would undestake to state that a net gain had been
effected by the use of the stoker.  We would be pleased
to print the views of any of our readers who may have
had experience with apparatus of this character, or
with any kind of apparatus by the use of which it is
claimed to be possible to effect a saving in fuel while
maintaining the efficiency of the steam plant. The coal
pile is the direction in which every owner and operator
of a steam plunt should turn his attention in these days
of enforced cconomics. In times past, when the prin-
ciples of combustion and of steam generating appliances
were less perfectly understood than to-day, many a
fortune went up the chimney in the form of smoke.
And notwithstanding the advancement that has taken
place in engincering knowledge, the waste of fuel is
still enormous.

TRANGFORMERS are frequently regarded
as a very simple piece of apparatus,
that nced not be taken any further
notice of once they are sccurcly put up on their pole
and connected into the lines. And yet the more they
are studicd the more features they present worthy of
carcful attention. We have referred before to the ad-
vantage of sclecting transformers less on the basis of
price than on that of cfficiency, and we would draw
attention to some of the effects of the ‘“drop™ as
seriously affecting the service. It is becoming more
and more usual to use transformers ‘* banked ™ on
sccondary mains, so that more equal distribution of poten-
tial may be attai~ed, and to economize in the matter of
transformers. Now if different makes, or even different
sizes of the samc make be employed, it is extremely
probahle that they will have different *“ drops,” so that
it they be all connected to the same secondaries, it is
evident that those that have the smallest drops will tuke
more than their due share of the load. This condition
may cxist 10 such an extent that a very few low-drop
transformers may have to take the whole load of a
circuit, in which case the least unfavorable result will
be the diminution of the voltage on the lamps, and may
possibly even cause fuses to go on the transformers ; or
if overfused they may burn out. That this isnot a
visionary result, the possit™ ity of which exists only in
the mind of a pure theorist, is evidenced by the recent
trouble on a system in western Ontario, which was
triaced to this cause.

Tue Electro Zcitschrift describes a
P’m‘;;'“::w“”‘ new process of restoring worn out

belting which has recently been brought
out by Max Krieger & Co., Berlin, and which consists
essentially in imbedding the belting, after it has been
thoroughly cleaned, in a special composition and sub-
jecting it therein to a moderate heat.  This composition,
which contains a number of different silicates, serves
two purposes, namely, to add fat to belts which have
lost their pliability, and abstract it from those which
already have too much. The fut scems to flow irgm
the belt to the composition, or vice versa, till a kind of
equilibium is cstablished. The effect of the silicate
composition can be increased by raising the tempera-
ture, so that by this means old resined belts can be re-

Transformers

stored to their original pliability, and made available
tor use for a considerable time longer. A second ad.
vantage of this moistening of the leather consists in
this, that stretched belts under this treatment return to
their original length. If a belt, therefore, 1s first
saturated with fat and then deprived of it by this pro.
cess, it becomes more dense and lasts longer. It
acquires an extraordinary power of resisting subsequent
stretching. Belts that have been treated in this way
work very uniformly for a long time, and require very
little lubricating. The use of resin, etc., tor increasing
friction becomes altogether unnecessary. The power ot
absorbing lubricants is very much reduced, so that the
belts will run a long time before they require to be
trcated again. The inventors assert that the life of a
belt is doubled by this process, an assertion which, i
verified, ought to lead to its being extensively adopted.

Erectric lighting companies and con-
sumers alike, are interested in the
matter of rates, and this is a matter to
which a great deal of attention is being paid by the
more enterprising class of managers. In order to
popularize clectric light, it is necessary to give good
light, and to supply it at a very reasonable cost. More
especially is this so in places where consumers are
under the necessity of exercising economy, and where,
in consequence, the relative value of coal oil is higher
than in towns where business is larger and more
renumerative. As a general rule, not sufficient attea-
tion is paid to offering inducements to the more remu-
nerative class of consumer, while such poor business as
that afforded by churches, lodges, rinks, &c., is eagerly
sought for. A church, contracting for 100 lights, must
have that capacity always kept for it by the central
station, which therefore cannot obtain for that 100
light capacity as high Sgures as it does for 100 light
capacity rented for commercial or residential purposes,
because churches and halls usually obtain cons:derably
reduced rates. It is not safe to assume that the
churches will be lighted only on nights when stores,
&c., are not, because there are evening services on
week days and festivals, when their load 1s on at the
same time as the ordinary commercial load. It is
thercfore only just that such places should pay for their
lighting a proportionately higher rate. The lighting
period should be divided into parts, representing period
of heavy load, of half load and of light Joad; and
inducements should be offered to consumers to arrange
for such consumption as they require to be at light load
periods as much as possible. A little reflection will
indicate to thoughtful, enterprising managers many
ways of increasing their income without proportionately
increasing their expenses.”

Central Station
Management.

.

Tue extent to which socialistic ideas
prevail in these modern times is for-
cibly illustrated by the recent enact-
ment of the Indiana State Legislature reducing strect
car fares in Indianapolis from five to three cents. It
seems a monstrous thing that companies who have
interested large amounts of capital in an enterprise
designed to serve the public convenience, should be
obliged to charge for their service whatever price the
legislature may determine. No objection is raised to
the right of the municipal and state governing bodies 10
regulate withir. reasonable limits the charges of com-

State Reguiatior of
Compazies.
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pames vperating under public franchises, but it is mani-
festly unjust that these bodies should have the power to
absolutely fix a maximum price for the service rendered
by such companies.  In nine cases out of ten governing
b.odlc.s lack the requisite information regarding cost of
plant and operation of such companies to enable them
to determine what the charge for service should be in
order that the company may realize something upon its
mvested capital and the labor devoted to the conduct
of the enterprise.  The public are too prone to regard
compitnies as proper objects for assault in any and every
form. The suspicion that a company is making a few
dollars as the result of its enterprise, is sufficient to
arouse public jealousy and opposition. If this condi-
tion ot affairs continues to develop it will be the means
of checking enterprise and improvement to a very
deplorable degree. The decision ot the Courts as to
the legality of the Indiana Statute above reférred to will
be awaited with interest. It is extremely doubtful
whether under the most favorable circumstances a street
railway company can pay its way on u three cent fare,

versation by telephone in all parts of Americn, the
Japanese use words corresponding  in meaning to
“You! You'" The opening of the first telephone line
in Japan was made the occasion of a public holiday, and
it is recorded that thousands of the natives took up a
position along the line for the purpose of secing the
first message travel along the wire.
X ¥ xX %X

I LrARN that you propose to publish, before the ther-
mometer takes another rise, and the recollection of the
recently vanished coal pile passes out of mind, some
particulars and illustrations of electric heating appli-
ances, and the uses to which they are adapted. In
next issue I may feel called upon to dilate upon the
heat dispelling qualities of the electric fan. It is thus
that in the endeavor to be up-to-date we must suddenly
switch out of one set of conditions into another.

ELECTRIC HEATING AND COOKIN
APPLIANCES. :

Tue Canadian General Electric Company are now

EvectriC HEATING AND COORING APPLIANCES.

especially in view of the fact that the traffic is constantly
being reduced by the use of the bicycle.  1f we mistake
not, one or two American street railway companies
voluntarily gave the three cent fare a trial a year or two
ago, but were compelled to abandon the experiment,
on the ground that it could not be made to pay.

BY THE WAY.

A LEARNED commission of German experts has arrived
at the following definition of a boiler explosion :—* A
steam boiler explosion takes place when the walls of a
boler undergo, through the working of the boiler, a
mpture in such aaway that, through an outburst of
water and steam, a sudden equalizat'on of the pressures
itenor and exterior to the boiler occurs.™ That is to
say, a steam boiler explosion is what takes place when

the boiler bursts !
X X X X

Wt are told that instead of the word ¢- Hello, ™ which
has come to be the recognized introductory to a con-

offering for sale a complete line of electric heating and
cooking appliances, manufactured by the American
Electric Heating Corporation of Boston.  These appli-
ances have been worked out very carefully in detail, so
as to sccure the greatest possible durability and economy
in aperation, and seem likely to find a very wide market
throughout the Dominion, especially at points where a
day service is furnished by the local lighting company.
The convenience, cleanliness and gencral desirability of
clectrical appliances for heating and cooking will be
recognized, while at the prices at which current is sold
now-a-days, their economy is sufficiently high to admit
of their having in the immediate future a wide field for
uscfulness. We present a cut showing an assortment
of these appliances, which include a wide range of
articles for different purposes, including room heaters,
car heaters, baking ovens, chafing dishes, five o'clock
ten sets, portable stoves, broilers, sad irons, curling
tong heaters, tailors’ irons, hot water urns, glue pots,
and & great number of equally uscful articles,
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THE WATER POWER OF THE]CHAUDIERE
FALLS.

Tug attention now ceatred in water powers as a means
of developing clectricity, and the increasing adaptability
of the latter for commercial purposes, justifies the follow-
ing Jdescription and illustrations of the Chaudiere Falls,
‘These falls are situated on the Chaudiere river, about
two miles from its junction with the St. Lawrence river,

——

tain would be as follows : 12,253 gross, or 7,904 cffect.
ive horse power.  So that, assuming half this amount
as being absolutely safe to count upon for the lowest
possible stage of the river, we should obtain 3,95
effective horse power."

There is a natural trench through which the conduct.
ing pipe could be laid from the level of the top of the
falls to the point ** C,” and at the lower point where the

“lower head” with the

v e e

intake to the conducting
pipe would be made, the
river bed between the
istand and main land is
only about 100 feet wide,
and could be casily
dammed, having an out.
crop of limestone which
would form an excellem
foundation, while the over.
flow would discharge im-
mediately into the falls
without further expense.
Concluding his repon,
Mr. Ashe states that the
Chaudiere Falls as a power
is superior it every sense
to that of the Falls of
Montmorency. Great as
is the total available head
of the Montmorency River,

Cuauniere FALLS—LOOKING SouTit.

six miles below the city of Quebec, and are said to offer
excellent facilities as 1 manufacturing centre. It is the
only water power of any size now available on the south
shore of the St. Lawrence in that vicinity, and will
probably be utilized at an carly date for supplying electric
light and power to the adjacent municipalities.

At the request of Messrs. Hall & Price, of Quebec, a
report on the power of the river at the falls was made by

this is more than ‘compen-
sated by the | greater
volume of water passing
through the Chaudiere, not at any particular time, but
at the lowest stages of ¢ither river.

The latest turbines being guaranteed to reproduce So
per cent. of the gross horse power, and taking the gross
horse power as calculated by Mr. Ashe as 12,253 at 79
feet head, we find the actual effective horse power to be
9,802 ; and taking one-half of this as he does for the low-
est possible stage of the river, we get 4,901 effective h.p.

Qucbec. The report states

Mr. W. A, Ashe, C.E., of

that from the cross-section
of the river, at the point A-
B on the accompanying
“olan of a part of the

PLAN

TO ACCOMPANY W.A.ASHES RIPORT
na
CHAUDIERE FALLS WATER POWL

Chaudicre river,” the river
was discharging 1,363 cubic
fcet persecond, or 3,118,750
foot pounds per minute, or
the cquivalent of 135.1 h.p.

Mr. Ashe further says:
¢« Ninety-tour (g4) feet of
head could be obtained be-
tween the point marked
“ high water level " and the
crest of the falls, and 1t is
this head that 1 should
recommend the use of, when
the fullest power is required
of the falls.  \With this head
and the flow we have deter-
mined, we should obtain
14,610 gross horse power,
and, assuming the effective
horse power asbeing 63 per
cent. of this (really 10 per

CHAUVDIKARE RIVER

cent. less than we should

get from a properly constructed turbine), this head
would give us 9,497 cffective horse power ; and, as we
have decided to only count on half these amounts, the
greatest horse power that these falls can be certainly
depended on to furnish at the lowest stage of the river
would be 4,750 h. p.

The head which 1 should recommend on account of
convenience in situation, being some 330 feet nearer the
falls than in the last case, would be at the point **C™
(sce plan of Chaudiere Falls). Here we should obtain
a head of 7a feet, and the powers which we should ob-

This valuable water poweris now ‘owned by Mr. H.
M. Price, of Qucbec.

IMPROVING EVERY YEAR.

Mg. Harry Kendrick, Walkervilie, Ont., writes: * Find ene
closed $1.00 for my subscription to May, 1597, 1 think your
journal i« improving every year. 1 think eveny number 1s worth
Keeping for future reference. 1 have all the numbers for at least
four years back.™

. Close the valve on the dischange pipe of your steam pump while
it is runnieg, and unless it stops, the valves, plunger, or both leak
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TORONTO TECHNICAL SCHOOL EXAMINA-
TIONS.

Wi print below a copy ot the examination papers in
Klectrical Engineering and Steam and Steam Engine,
subnntivd 1o students of the Toronto Technical Scheol
at the close of the session, these subjects being under
the direction of Mr. Jas. Milne. In our July issue we
hope to publish correct solutions of the questions, and
students and others interested are asked to work out
the problems and compare their results with the answers
to be given.

ELECTRICAL ENGINEERING.

00 marhs wiil constitute a full paper  The salue attached to each question is shown

n brachets. .

1. What dat do you require for determining the amount of
current as measured by the Tangent or Sine galvanowmeter?
Wortk out the formula, and make the nccessary sketches to illus-
1rALS YOUr ANsWer. f25)

2. Tlow would you determine the value of an unknown resist-
ance sf you were supplied with a Weston voltmeter, the resistance

N
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of which 1s kuown, together with a known E.M.F. and whatever
wires, e1c., are necessary for making the necessary connections ?
If volimeter has 20,000 ohms R, and the E.MUF. is 500 volts, when
the unknowa R is put in circuit voltmeler shows 375 volts, what
1 the value of the resistance ? {=5])

3 With a shunted galvanometer, when a resistance of .1 me-
gohm was i arcuit, a deflection of 10° was observed when bat.
eny key was pressed.  With same battery and shunt removed,
there was 2 deflection of 5° when A certain resistance was in the
circuit.  Determine the value of the resistance.  The resistance
of the alvanometer was 7,930 ohms, and the shunt was 1/ggth.
Onut m the calculation the battery resistance.  Make a sketch of
the arrangement, and show clearly how you arrive at your
results. 30

3- The clectro-chemical cquivalent of zinc is.00033. What do
you understand by this?  What would be the depositin an Edison
chemiscal meter, the German silver shunt having  a resistance of
.01 vhms, and the resistance of the voltamcler and the coil in
senies wath it is 345,96 ohmis, when 2 current of 100 amperes has
been pasange for ¢ hours.  Make a diagram showing the arrange-
ment. 3
5 In an Edison underground 3-wire system, the distance from
power-house (o fecder junction box is 6,000 feet.  The copper
tesstance is 015 ohms per 1,000 feet. The two outside wires are
1ooped together at onc end {(the junction box), and at the other
the ends of the loop atre attached to the terminals of a galvano-
meter. A 150-ohm resistance coil of 200 turas is also connected
to the terminals of the galvanometer, and at a distance of 20

turns from one end one pole of a g-cell battery is attached, the
other pole bemg attached to ground.  In this position there 18 no
deflection of the needle.  Find the location of the fault, and yive
distance in feet from the power-house, 35l

6. What is the ~ize of the conductor in the above guestion ?

2§

7. What data would you require to detesmine the pcruw:lxhilllly
of an ctectro-magnet core wihich hfis w weght of P pounds 2 o
vestigate a formuala,  What do you understand by permeabiling 2

l40|

8. A current of 20 amperes, lowing through a resstance of 1o
ohms, heats 20 lbs, of water from 60° to 50° Fah,  How long was
current flowingy, supposingg thete was no loss by radiation ? | 0]

9. What i the efliciency of an clectric motor when runmng up
toits maximum 2 Prove it 30

10. Describe the Aron or Thomson wattmeter. 10

11, Make a diagram showing the connections in the Brush or
Thomson-Houston arc dynamos,  Make sufficient sketches to fully

illustrate the changes that take place in one revolution,  Also

describe some form of reprulator for stre machies, 39]
12. What does the torque of a motor depend on?  Prove your

statement, | 30}

13. What do you understand by the ¢ Constant * of a galvano-
meter 2 What data do you require in determining t 2 Give an
example, and show cleatly what is meant by it {30]

' STEAM AND STEAM ENGINE. .
ELEMENTARY,
115 marks will constitute a full paper.

t. Distinguish between heat and temperature. What are the
units by which each are measured ?  How many units of heat are
required for raising 1 1b. of water from 32° I, to 212" F. and then
evaporating it mnto steam 2 How much mechanical work would
be done in each operation ? le5)

2. Steam expands in the (yhinder of an engine from o pressure
of 35 Ibs. above to 5 thx, below atmosphere ; at what part of the
stroke was steam cut off 2 Find the mean pressure, tahing 13
1bs, per square inch as atmospheric pressure. 15

3. Sketch in section the parts of i steam cylinder, and show by
means of three separate sketches any foum of slide valve you pre-
fer to illustrate, wheiein (1) the valve has no lap; (2) the alve
has Iap on steam side s (3) the valve has lap on both steam and
exhaust sides.  In cach drawing the valve must be shown in ns
mid position. 115

4. What diameter of a cylinder will be required to develop 6oh.
p. in 2 non.condensing engine.  Stroke 3 feet, 60 revalutions per
minute.  Initial gauge pressure, 6o lbs.  Cutting offat 1-5 stroke.

12

5. A safety valve, 37 diameter, is held down by a uniform Ig\ur
and weight,  The lever is 307 long and weighs 10 b, and the
valve weighs 4 Ibs.s distance from fulcrum 10 centre of valve, 47
If the weight at the end of the lever is Go b, at what pressure
will the valve be lifted 2 Make 2t sketch showing the valve, «eat-
ing, and the general arrangemeant. 1s])

6. What do you understand by jet and surface condensation re-
spectively ? - Give a sketch of each arrangement.  In a surfice
condenser there are 1,000 brass tubes, cich 6 feet long and 1 inch
outside diameter ;3 what amount of cooling surface would such a
condenser provide?  Allowing 3 square feet per horse power,
what would be the rating of it 2 (0

7. Sketch a link motion reversing gear for a locomotive or
marine engine, and explain how the reversal is effected.  [20]

8. Takinygr steam at 50 1bs. above that of theatmosphere, sketch
three diagrams showing the amounts of work obtiuned from a
given weight of steam : (1) when used in an engine without ex-
pansion or condensation; (2) when the steany is cut off at 3{ stroke,
but not condensed ; (3) when cut off at I stroke and condensed.

20|

9. Make a sketch showing the setting of a return luhulnrl‘)oilcr.
Which of the scams are double rivetted and which of the seams
are single rivetted, and why ? [20]

10. What is the beight of the cone of an ordinary pendulum
governor which makes 8o revolutions per minute 7 Make a dia-
gram of the arrangement, and show how the movenmient at the
governor 1s communicated to the throttle valve. |20}

11. If 200 tons be lifted 6" in 10 minutes by a stecam cagine,
whercin the diameter of the piston is 207, the mean pressure on
the piston is 20 Ibs. per square inch, length of stroke §°, and the
number of double strokes 15 per minute.  What proportion of the
power applied is lost in the working: of the machinery ? [13}

ADVANCED.

200 marks will constitute a full paper

12. The steam porls in a cylinder are 234" wide, the lead of the
valve is %", outsidge lap 137, inside lap %"  Valve travel, 53~
Determine the maximum openings for steam and exhaust.  [25]

13. The stroke of an engine is 243 connecting rod, 4 long ;
valve travel, 47 outside lap, 17, inside lap, 4 lead 3"
Find the positions of the piston at the points of cut-off, release,
compression, and admission respectively.  Draw the hypothetieal
indicator diagram which such an eagine would afford. {z0}

13. The diamcter of a steam cylinder s 8; piston stroke, 187 ;
number of revolutions, 150 per minute ; initial pressure, 83 Ibs.
gauge ;. cut-off, }th stroke, 3 Ibs. back pressure above atmos-
phere.  Find 1 hop. hyp. logr 5= 1°61.  The samie engrine is tested
by a brake pulley on crank shaft 57 diamcter, the cflective load be-
ingr 260 1bs., radius 2°5 feet.  Find the Brake hop. and the work-
ing cfficicncy of the cngine. [25]

15. In a marinc eagine fitted with surface condenser the steam
reaches the condenser at a mean absolute pressure of 3 Ibs. per
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square inch, and is condensed to water at 120" Fah.  How many
pounds of circulating water, which enters at 60* Fah, and is dis-
charged at 100° Fah,, would be required for every pound of steam
condensed ?  The temperature of steam at 3 ths, pressure benyg
142" Fah. 30
16, Explam the effects of inside and outside **lap,” ¢ lead,”
4 cushioning,” ** wire-drawing,” and * release * on the indicator
diagrams, making such sketelies as may be necessary to render
your answer clear.  Matk on your duygeams the points of admis-
s1on and cut-off, [25]
15. Exphiin clearly in what manner and to what extent clear-
ance will affect the indicator diagram of an engine.  What would
be the difference m the diagram of an engine working with steam
at 100 b, absolute, cutting off at <25 stroke, when the volume of
the total clearance m cylmder and in passages is equal to hth
and gth respectively of the contents of the cylinder ? {30]
18, How would you combine into one diagram the indicator
cards from the two cylinders of a compound engine?  State fully
what data you would require i additon to the actual cards.
} [30]
19. Given Unwin's proportion d =172 /t, determine the pitch,
size of rivets, together with the relative strengths of single, double
and triple nvetted jonts for 35 7 plate, assuming that the shearing
strength of the nver s equal 1o the tensile strength of the plate.
35
20. In a boiler 25 lomyr and ¢° diaweter, having two flues 30"
diameter, find the bursting pressures in the longitudinal and trians.
verse seams, if the ultimate strength of the double and sigle
rivetted joints are 35,000 and 28,000 tbs. per square inch respect-
ively, thickness of plate 4% k
2¢. lu the city of Toronto a boiler test was being conducted,
and it was found that the average evaporation for 1o hours was
4,000 1bs. water per hour, and the average hourly consumption of
coal was oo lbu.  The water was supplied from the ¢ity mains at
10" Fah,, after which it was pumped through an exhaust steam
neater, which raised the temperature to 200° Fah, At this teme.
perature the water entered the boiler. The average gauge pres-
sure was 130 lbs.  If the ealorific value of the conlis 12,500 B. T.
U. per pound, caleulate the efficiency of the boiler, and taking
what is known as the Centennial Standard as a basis of computa-
tion, find the horse power of the boiler.  What is the equivalent
evaporation from and at 212* per pound of coul, and what is
aincd by having the feed water beater? The temperature of
steim it 150 Ibs, pressure is 306° Fah. [s0]
22, In a triple expansion engine the ratio of the cylindersare as
1:2'5.0, and the M. E. . broughit to a low pressure cylinder
bass v 3o fbs. Fand the M. E. P, on cach piston, so that all
three cahinders will be domng eaactly the same amount of work,
the stroke beingg the same in each case,  If thie area of the L. P,
cylinder is 407175 sq. in., what is the diameter of the high and in-
termediate cylinder ? {235]
23. Sketch and describe the action of the indicator for measur-
ingr the power of an engine.  The scale of an indicator dingrram is
6o Iks. to the inch, the area of the diagream 4 square inches, and
the preatest length parallel to the atmospheric hine is 2757, the
crank 137, the diameter of the cylinder 137, and the number of re-
volutions per minute $0.  Find the 1. H, P, [25)

v,

TRADE NOTES.

Mr, Edward Slade has recently commenced business at No.
137 St. John street, Quebee, as an clectrical engineer and con-
tractor,

Messrs. Geo. White & Son, the enterprising proprictors of the
Forest Machine Works, London, have moved into their new ma-
chine shops, which have been thorougaly refitted. They report
good business in their ling, and excellent prospects.

Messes. Collyer & Brock, electrical engincers and coniractors,
of Montreal, have been retained by the Stadacona Water, Light
and Power Company, as consulting and supervising engineers in
the installation of an clectric light and power plant in the town of
Huntingdon, Que. A fine water power is being developed on the
Chateaupuay mer, and the plant will be operated on the 220-volt
direct current system. They expect to have the plant in operation
by the first of June.

W, AL Johnson Electtic Company, 34 Youk st., Toronto. report
the following sales made during the inst 6o days, and not previously
reported = Thos. B. Angrove, Kingstan, Oat., 3 h.p. moto: ;
Theo. Fredrick, Ontawa, Ont., 1 h.p, motor; Amclope Bicycle
Works, Toronto, 12 h.p. motor ;: Nasmith & Co., Toronto, 4 h.p.
motor , 1. Hibner & Co., Berhin, 150-hyght incandescent plant ;
W, ). Maller, saw aull, Thessalon, Ont., jo-light incandescent
plant ; Grip Engraviog Co., Toronto, § h.p. motor; Murray
Pranting Co., Toronto, four 3 h.p. motors; Luxfer Prism Co.,
Toronto, ane Goo~unpere dynamo for depomiting copper, and one
4 h.p. and une 6 h.p. wmotos, MclLagen & Co., St. Cathannes, one
3 hop. motor; Rat Pertage. Ont., two 3 h.p. and one 3 hp.
motor; New Denver Electric Co., 500-light incandescent plant
complete ;5 Rat Portage Electne Co., 100 arc hight automauc
dynamo and lamps, one g-pancl marble plugy swirchboard 12x 5
for four altctnating dynamos and cight arcatts, and for one arc
dynamo and once power generator i Waterloo Electric Co., 1,000~
light incandescent plant complete, with wiring for residences,
stores, cte., 25-light arc plant complete with long-buming arc
lamps, and one marble switchboard: Macgregor, Gourley & Co.,
Galt, Ont., two power generatons, two S hi.p. motors, two 6 h.p.
mutors aad Wiy o incaadescent lamps, one marble switchboard
panel  Messes. WA Johnson Electric Co. further report that
they have alvo made manv sales of their long-bumingy arc lamps
tor dircct and altcmating arcuits, chlonde accumulators, Wagner
tansformen, cic,

McCORMICK TURBINES,

YOoRrK 1s one of the many noted manufacturing cemtres m Poag.
sylvama, and prominent among the manufacturing plaats found g
that city iy that of the S, Morgan Smith Company, whose works
were ilustrated in our March issue.  The bmldings are chefly of
stone and brick, and are more than 1,100 feet long, and cover
several acres of ground. This plant has been built within the
past six years and equipped with new and modern machiuery.

The many railroad tracks, travelling cranes and elevators in
use upon the premises and within the buildings are so well placed
that all acticles of machinery wanufactuced, whether in their
crude or finished condition, up to 60,000 pounds weght, ace
handled as readily as a farmer handles his ploughs upon the farm,
or the merchant his goods in the store.  The plant is supplied
with the latest and most improved machine tools, such as boring
mills, pit lathes, shafting lathes, planers and whatever else s
needed in the construction of turbine water wheels, iron flumes
shafting, pulleys, gearing, steam boilers, ete.  some of the boring
mills and pit lathes being large enough to allow of pulleys, rope
sheaves and fly-wheels being turned off and bored out, as great
as 25 feet in diameter and six feet wide upon their face.  There
are also some remarkably large and fine machine tools for cutting

I

i

—
—
—
—

and dressing gear wheels up to 20 feet in diameter and as much
as 30 inches on the face.

On looking through this shop and noting the many massive and
modern touls it contains and the conveniences for handling every
article manufactured, onc readily understands why it is that the
McCormick and New Success water wheels and other machinery
for cotton, paper, pulp, flour and saw mills, 50 extensively built
and sold by the S. Morgan Smith Co., give such excellent sats-

faction.
The company is composcd of father and three sons, who own

nine-tenths of the plant.  All of them are hydraulic and mechani-
cal engincers, as well as practical business men.  These facts
explain why il is that the buildings composing the shops are so
well constructed and arranged, why all the rilroad tracks,
teavelling cranes, trolley hines, elevators, boilers, engines, cupolas
for iron and brass foundries and great lathes and boring mills,
are cach and all scemingly located just in the right place. As
important featurc in the plant is the many windows in the ceilings
and walls, flooding every department through the day with light,
and at night the whole is illuminated with arc and incandescent
lights, supplicd by the company's dynamos. Large sums have
been spent in improving and testing these water wheels, and in
this way they know the speed and power of each size of their
water wheels so perfectly, that when informed as to what poweris
necded, and head of water avaidable, they clawm never to make a
mnstake in the size and number of water wheels required to
operate the plant to the best advantage.

The McCormick wheel is the invention of Jobn B, McCormick,
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who alw mvented the Hercules wheel and did much toward the
desyemngy of the Victor wheel. The McCormick is his latest
mventwoa, and embodies new points of merit in its construction.
It i« tery heavy, strong, well-built and nicely finished.  Itisa
evhinder gate wheel The gate consists of a ring or cylinder,
which s rsed or lowered by means of the gate operating device,
thus regulating the flow of water to the runner.  The guides
through which the water passes to the runner are stationary.
The gate is balanced, thus wmaking it operate very casily.
Hundreds of these wheels are in operation throughout the world,
dewvmyg all kinds of machinery. A great many have been sold in
Canada,

The following is a list of some people in Canada who

CORRECTION.

By wadvertence in the advertisement of the Canadian General
Electric Company appearing in our April issue, the two 600 horse
power railway generators which they are supplying for Quebee
are credited to the Quebec District Railway instead of to the
Montmorency  Electric Power Company . who are furnishing the
power for the system.

PERSONAL.
Mr Fo XL Moisan, president of the Merchants’ Telephone Company,
Montreal, died in that city last month from paralysis. At a special

This engraving represents two pasrs of horizuntal 42 such McCormiuch turbines, mounted in iron cases on honzontat shafie.  They are coup ed together, and the power

15 1aken off at one end of the water wheel shaft, which extends into the mill, by three rope <heaves 10 feet in diameter, having 45 grooves for 137 -inch ropes.
a7-nch MeCarmick turbine on horirontal shaft, dircet ennnected ton 3,c03 gallon fire pump

Thereicalso a

Thisturbine also d ives the dynam . The combined power of these turbines is

2355 harce. The water is supplied o the turbines by two pipes 10 feet in diameter, which arc attached to the sides of the wheetases.  The entire unthit was bult and
ctected by the company at the new No, 3 mill of the Ciifton Manufacturing Co., Clitton, S. C.

are using McCormick wheels furnished by this company :—~Sault
Ste. Marie Pulp and Paper Co., Sault Ste. Marie, Ont, 18 vertical
steinch; E. B. Eddy Co., Hull, Canada, 2 pairs of horizontal 42-
nch; Riordan Paper Mills, several different sizes ;3 the Montreal
Cotton Co., Valleyfield, Quebee, 2 6o-mnch, together with gears
and shafting, and a duplicate of this order now being built for the
same company ; municipality of Valleyfield, Que., a Go-inch,
together with gears, shafiing, friction clutches, cte. 3 Milton Pulp
Co., Miltien, Nova Scotia, ¢ 33-inch; Morgan Falls Pulp Co.,

-

meeting of the board of directors, resulutions expressing sympathy with
the family were passed.

Mr. William Westhead, engineer of the McClaty Mfy, Co.’s works
at London, Ont., dicd of apoplexy recently, after a few hours’ illncss.

Mr. Henry N. Bartlew, inspector of the Ottawa Electric Railway
Company, has severed his connection with the company to accept 1
position in Montreal,

Messts. James Ross and Granville C. Cunningham, of the Montreal
Street Railway Company, returned a fortaight ago fram a trip o

- -

This engraving represents one pairand one single 31.nch McCormick *urbines, mounted on horizontal shafts in iron cascs, opxcrating under 64-feet head, the ice manu

factuneg plant of Chas. T. Westcott, Baltimore, M. D

By means of the Worrall friction clutch between the paire and the single wheels, the latter can be disconnected from

the former. when it becomes necessary, owng to fack of water, to operate but two wheels, A shaft about go feet long 15 connected with the shaft of the: turlanes and on the

extreme end of 1t 1t A rope sheave, from which the power 1s transmutted to another rope sheave, located in “the mill, about 200 feer Mistans
The entire autfit was built and placed in position by this company.

pipe about t25 fect long,

New Germany, N. S., 3 33-inch ; Sissiboo Falls Pulp Co., Wcy-
mouth Bndge, N. S., 1 35-inch, 1 27-inch and 2 33-inch ; Farnham
Electiric Light Co., Farnbam, Qucebee, g2-inchi; G. K. Nesbut,
Cowansville, Que., 1 27-inch, etc.

INTERESTING AND USEfUL.,

Mg. P. H. Dickenson, of the Brantford Electric Company, n
reacwing s subscription to the ELECTRICAL NEws, states that
he s much pleased with the publication, and finds it very inter-
esting and uscful rcading.

The water is <opg liedd through 2

England. On being asked if there was anything in the report that
Canadians would coter new ficlds of clectrical work in England, the
latics remarked that these seports were premature, but that if goud
opportunitics presented themselves, he had no doubt that those who
were alive to electric milway possibilities in Canada would again go into
the business abroad.

It ss cstimated that & good railway engine will travel about
1,000,000 miles before it wears out.  However, the life of an
cngrine depends as to its length upon the treatment it receives.
With ordinary care it ought to last twelve years.
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INCANDESCENT DYNAMOS.*

Bv G W

Wk ae engineers are often called upon to take charge of a
dynamao for shop Lightng, therefore think a fittle study in this
direction wiill be profitable.  Before considering the dynamo, let
us see what relation electaicity and aagnetism bear to each other.
If we take a piece of iron (Fig. 1) and wind 2 few turns of insu-
lated or covered wire upon it, and then pass acurrent through the
wire, we will find the iron magnenzed, ot having the power to
prek up preces of won and steet i and the more current we apply
the stronger will be the magnetism up to a certain point. But
bear i mind that just as soon as the curtent is stopped the iron
Then again, if we take two horse shoe mag-
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loses ite magnetism,
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nets (Fig. 2) and place them end to end, so that the magnetism
will flow from one to the other, then pass a piece of wire tapidly
up and down between them, it will become hot from generating a
current, thus showing us that electricity and magnetism go hand
w hand.  The prmapal parts of a dynamo are as follows, viz.,
armature, commutator, ficlkd magnets and brushes. The arma-
ture consists of @ diam built up of iron discs, on which are wound
coils of wire at right angles to the pole picces P, The coils, re-
volving rapidly between the pole pieces, “thereby cutting through
the magnetism,” generates a current, which is passed out to the
commutator. The commmiator C s composed of a number of
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If we had not a com-
mutator, just a plain ring, we would then have an alternating cur-
rent, but with the use of the conutmator we straighten the cur-
reat so that it will flow in one direction,

bars of copper, insalated one from another.

Field magnets Fis aniton core on which is wound many turns
of fine wire, so that when part of the current of the machine passes
through this wire it will maguetize themt and the more curren®
we pass through this wire the stronger will be the magnetism of
the pole picces. The brushes B are cither copper or carbon.

*Paper cead Iefure Hamdiun Aswasativn Noo 2, C.A S k.

Resting on the commutator, they carry off the current genciated
in the armature and pass it into the circuit,

There are two kinds of machines used for incandescent lighting
—shunt and compound.  In a shunt machine (Fig 3), the curren
leaves one brush, passes around one field maguet, through ;
rehostat, or resistance box R, around the other field magnet, bagk
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to the other brush.  To regulate this machine, we move handle of
rehostat 50 as 10 put more or less resistance to the current flowmg
in field magnets.  This rehostat.is composed of a number of waily
of German silver wire, * which bas a high resistance to the cur.
reny,” and by moving the handle of rehostat we put a greater or
less length of this wire in the field wire, thereby
varying the resistance.  Supposing we were car-
ryingg 30 lights, and then added 30 more, we
would require more current,  To get this extra
current we move handle of rehostat s0 as to cut
out some of the resistance, which would let more
current flow in the field magnets, making the pole
picces stronger, and the armature, revolving in
stronger maguetism, would gener:ate more cur-
rent.  With this machine we would have to regu.
late for every change of load.
' A compound machine (Fig. 4) has the shunt or
fine winding the same as the shunt machine, but
, in addition, has a few turns of heavy or scries
wire, as shown by the heavy lines (Fig. 3) on
ficld magnets—the light lines showing shunt wind.
ing. This heavy or series wire leaves one brush,
passes around both ficld magnets, then to the cir-
cuit.  With this machine, we bring it up 10 volt.
age by rehostar; then it takes care of itsclf.
Whatever current passes to the circuit has firstto

pass around the field magnets, and the more cure
rent flowing to the circuit the stronger will be the
magnets.  Then again, the less lights we haveon
the less current will be flowing ; thereby the field
miagnets will be weaker.  This machine will regu-
late itself from full load to no Joad.  In the circuit
we have a volt meter, to register voltage or pres-
. sure; anammeter, to give quantity of current

Y flowing; a switch, to open and close the circenit;
a fuse vlock, in winch 1s placed two picces of soft wire, so thatm
case of a short circuit or overload, it will burn out this wire and save
the machine.

Some of the causes of sparking are:—Carbon brushes becommng
glazed, making a poor contact with commutator—this should be
saad-papered off ; brushes not set at neutral point ; brushes not
exactly opposite each other ; brushes making contact with teo
many sections of commutator; some of the armature coils short-cir-
cuited ; rough commutator ; copper dust between sections of come
mutatoer ; loose connection in commutator ; machine overloaded.
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ELEGTRIGC RAILWAY DEPARTMENT.

IMPROVED RAILWAY CARS.

Tue Toronto Railway Company have in course ot
construction at their car shops in Toronto twenty open
cars, to be known as ** Jubilee cars,” the intention being
to have them ready for operation on the Queen's birth.
day. ‘They are 27 feet long and seven teet six inches
wi;le, the additional length permitting of more room
ketween the seats.  Each car will have a seating capa-
city for 7o persons, and will be fitted with C. G.
E. motors and Blackwell trucks. The sills which
support the steps are of Georgia pine, the cross sills and
floor of oak, the posts of ash, the seats of maple
and cherry, and the roof of cherry and basswood,
covered with canvas and coated with fire-proof paint.
lron pancls support the seat on each side.

A new feature of these cars will be the double steps
Bicycle racks will be fitted on the back
of cach car.  The cars will be painted white with a gold
finish, and each will weigh about ten tons. The mana-
ger of the Street Railway Company considers that these
will be she finest open cars in America. It is also the
intention of the company to build twenty more open
cars and ten large moonlight excursion cars, the latter
10 be ready by Dominion Day.

at the sides.

LEGAL DECISIONS.

Davis vs. OTrawa ELECTRIC RaiLway CoMpANY.—John Davis,
of Qitawa, recovered $200 damages in an action agamst the Ottawa
Electric Railway Company for bewg foraibly ejected from a street
car because his foot was on an opposite seat and he refused 10
remove it at the request of the conductor.  The railway company
appealed from the verdict to the Divisional Court at Osgoode
Halland the verdict was set aside. During the argument an
interesting discussion ensued between council and the court upon
the right of passengers in railway trains and street cars to pat
their feet upon the opposite seats.  Counsel for Davis contended
that of there was room in the car & man with clean boots on had a
right 10 put his feet on the opposite seat,  Chief Justice Armour
pomted out that this would lead to fine distinctions as 10 what
boots were clean and what were not, and expressed the opinion
that he would feel inclined to put & man off the car if he would
not take his feet down. It appeared in evidence that Davis had
just had his boots cleaned before getting on the car, but the
verdict was nevertheless set aside.

Citv OF KINGSTON V. KINGSTON, PORTSMOUTH & CATARAQUI
ELECTRIC RaiLway Co.—Judgment in action tried without a jury
at Kingston.  The action was brought to compel the defendants
to run their cars during the winter months as well as the rest of
the year over the portion of the railway from Alfred street along
Princess street westward to the city limits, in accordance with
the termis of the agreement berween the plaintiffs and defendanis.
Held, that in the face af the line of authorities referred to in the
judgment of Ritchie, C.J., in Bihio.d v, Chatham, 16 S.C.R.,
233, 2 judgment for specific pérformance conld not be pronounced,
because such a judgment would necessarily direet and enforce the
workingr of the defendants’ railway under the agreement, in all its
minntiae for all time to come.  Held also, that the enforcement of
a judgment for the performance of a loug series of continucd acts
involving personal service, and extending over an indefinite
period, would be equally difficult if the judgment were in the form
ot mandamus. The plaintiffs were not entitled to the preroyative
writ of mandamus, because that writ is not obtainable by action
but only by motion. Held also, that to grant an injunction re-
straining the defendants from ceasing to operate their cars on the
partof line in question would be to grant a judgment for specific
performance in an indirect form, and that a declaration of right
under sec. 52, sub-sec. 5, of the judicature should not be made, as
the termns of the contract were phin and were confirmed by
statute, and the only difficulty was that of enforcing them. Held
lastly, that no evidence of any actual damage having been offered
a reference could not be directed.  Action disnussed with costs.

SPARKS,

Kirkton citizens are asking for the construction of an electric tailroad
from London via Bryanson and Granton.

The Cornwall Electric Street Railway Company will probably be
given the contract for lighting the stseets of Cornwall by arc lights,

It1s expected that the clectric street railway at Quebee will be in
warking order early in June,  Mr. Evans, manager of *he road, has a
largre staff of men at work.

The Railway Committee of the Dominion parliament have refused
to allow the Hull and Aylmer Electric Railway Company to operate
their cars on the streets of Ottawa,

The bill w incorporate the Toronto Radial Railway Company,
promoted by 13 A, Macdanald and Frank Pedley, was thrown out at
the recent session of the Ontario legistature.

Messes, D, B, Maclennan, Q.C., and J. T. Kirkpatrick have licen
clected directors of the Cornwall Eleetric Street Railway Co., vice Mis,
H. R. Hooper and Mr, o N, Seddall, sesigned,

Mr. R 1L Fraser, manager of the toronto and Suburban Electric
Railway, is at present in the gold mining regions of the Rainy River
district, where he is interested in several claims,

The project of an electric railway from  Hamilton to Beamsville, to
connect with the Il G, & B. clectric road, is still under con idera.
tion.  Mr. J. S. Campbell i one of the promoters.

A syndicate 33 still negatiating with Col. Stacey, of St. Thomas, to
clectnfy the street railway in that town.  The same parties are said to
be considering the construction of an electric railway from London to
Port Stanley. .

Mr. Auld, of Amherstburg, Ont., has filed plans in Toronto of the
proposed railway to be bwmlt from Amherstburg to Windsor. A rival
company has also filed plans for a sinular road, whizh would indicate
that a bitter fight between the two companies might develop.

W. G. Walton, president of the Hamilton & Barton Incline Railway
Company, has insented a power transmitter which gives a motor vehicle
aspeed of from 4 to 24 miles an hour.  All the machinery is hung on
the frame separate from the body, so that 10 jar will be felt.

The sharcholders of the Montreal Street Railway Company have
authunzed the directors to issue new stock to the extent of one million
dollars, to provide for further expenditure in connection with the
extension of the company’s lices and the increase of rolling stock,
plant, ctc.

Mr. D, McDonald, superintendent of the Montreal Street Kailway,
has received a resolution from the Woman’s Club, thanking him for the
courtesy with which he recaved and acted upon their request that
stringent measures should be taken to prevent the practice of expectora-
tion in the strect cars.

At the last session of the Ontario legislature incorporation was
granted to the Ingersol} Electric Radial Railway Company, to construct
an clectric railway from Inpersoll to St. Marys, Tilsonburg and Browns.
ville, with power to build telegraph or telephone systems.  The capual
stock is placed at $500,000.

The franchise of the Lawer Town Street Railway at Quebec has
been finally sold to the new clectric railway company for the sum of

20,000. The old company retain their buildings, horses, cars, rails,
cte,, and have permission to run their cars until the electric road is
ready 1o commence traffic in Lower Town and $t. Roch.

The Montreal and Bout de L'Isle Railway Company has sccured the
contract to carry the mails from Maisonneuve to Longe Pointe, Point
am Trembles and Bout de 1.Isle, suburls of Montreal, the contract in
question caitingz for a service twice a day cach way. Two new cight
wheeled cats have just been finished for the road by the Otawa Car
Company.

The annual mecting of the Hamilton Radial Electric Railway Com-
pany was hcld at Hamilton on the 5th of April, when a contract was
let 1o extend the road through -Burlington to Brant strect. The
following were clected directors: A. Turncr, president ; T. Leather,
vice-president 5 J. E. Malloch, managing direclor: W. A. Wood,
treasurer ;3 J. Dixon, George Staunton, T. H. Watson, J. Moody.

The residents of the village of St. Louis du Mile End, a suburh of
Montzeal, are not satisficd with the seeviee afforded by the Montreal
Park and Island Railway, and as a result Mr. Albert E. Lewis, real
cstate agent, has entered an action against the village claiming $30,000
damages from the corporation for not compelling the milway company to
proade a more cfficient service.  The plaintiff claiws that his propenty
has been depseciated in value by lack of speedy transportation.
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EpucAaTIONAL DEPARTMENT

INTRODUCTORY

After mature delideration the publisher of this journal has decided to devote a cerntain amount of space each month to what ma

bLe termed an Educationa)

Department, wherein both mechanical and electrical formula and mathematical problems will e discussed, illustrated, and as far as poasible rule and example given. At the
requeat of the editor, 1 have with pleasure undertaken to contribute to this lepartment regulatly each month, and before discussing actual mathematical problems, wh ¢

briefly introduce the subject at issue,

The prumary object of this department ts chiefly to inaease the salue of an already valuable paper, by placing in the hands of every engineer who has an

knuwiedge

of the rudimentary principles of mathematics, wach matter as will enable him by a little study to master the most intricate mechanical and clectrical formula. ilnn) of our
most valuable engineering works and publications frow time to time contain formula that is in many cases but vaguely understood, and very often entirely misunderstond, thus

rendering an otherwise saluable work practically valudless to the reader.
Just at what particular point our caleul, « should b

a matter of scrious thought, and past experience had to be carefully considered, bearng in

mind the fact that there arc any really good engineetr. whose catly education has, through force of circunitances, been deficient, and many others who, through lack of

oppolluml{. hasve not been able to review their early education for f““’ RKnowing by
\ # i

he almont utter {

to digest and calculate problems, and

olscrvation and experience the great aecessity of having a thorough elementar,
bility of the amving at a satisfactory conclusion of his studies without a

fute att

thorough knowledge of the principle of mathematics involved, 1 have decided to commencent a point and carry out the
fmhancing by casy stages until the principles undeslying the most obtuse and difficult formula can be readily explained and eanlyunderstood.  The advan

the foundation anc

mme outlined in this journal—commencing at

tages to be denved frum an cduation of ths kind, coupled with pmcl‘u:ll mechamt:al ability, is too well understood to require comment.
The programme which has been outlined for the succeeding nine months will embrace*

Drcisat. Fractions--Defini and expla
Suuakk AND CikCULAK MKAsURK- -Defi

and e

of principles of, and method of reduction to c-muinon fractions, and vice versa.
1 and practical demonstrations ot

i3l 0 .
Cumicar anp CrriNpricat. .\lnsuxxnunrs—'Dcﬁqmom and cxplapations of, with practical tnnts,

Squank ann Cung Roor--Defi and of,

SAYRTY Valva CAu:uunous—-(Sp(inf and lever Typcsi—l'vincipln of, with practical demonstrations.

HoiLkk CONSTRUCTION  Stays, mvels,

otnts and seams, 1ron and steel plate—strength of, with formula and practical demonstrations.

1t is not the intention to fill these columns with a mass of figures hastily compuled without reference to any particular object; on the contrary, cvery problem will be
«arefully thought out, ard utly such inforination given as will be of use tu you, and an effort will be made, based on experience and a knowledge of the requirciients, to nuke

this serics of tests complete in every pasticular,

Wat, "Tivossos.

COMMON FRACTIONS.

A FRACHION is one or more of the equal parts into which a unit,
or that which is considered as a whole, may be divided.

[NOTE. —Thus a two foot rule is divided into ¢, &y, 1%, '8 X
and <o on, and consequently this stvle of numeration is constantly
occurring in mechanical engineering. |

The terms of a fraction are styled and distinguished as the
Numerator and the Desominator.

The numerator of a fraction indicates the number of parts of
the unit considered or taken.

The denominator indicates the number of parts into which the
unit is divided.

To express a fraction is to indicate by figures the number ot
parts in the numerator and desominator respectively above and

below a horizontal line.
Thus 1§, ¥, %.

Common Fractions are known as Simple, Compound and Com.
plex.

A simple fraction is a fraction whose numerator and denomi-
nator consist of simple numbers,

Thus 4, ah 26 K.

A compound fraction is a fraction whose value is not fully cx-

pressed, but must be arrived at by computation.
Thus ¥ of 1, ' of , cte.

A complex fiaction is one which contains a fraction in the
numcrator or denominator, or in both.  Its value must be found
by computation.

¥ of6 %5 of \, of 4
3y oft ¥ of6
The numerator or figures above the line correspond with the

dividend, and the denominator or figures below the line with the

Thus

divisor.

The chief principles relating to fractions are:

1 Multiplying the numerator by any number multiplies the
fraction.

2. Multiplying the denominator by any uwumber divides the
fraction.

3- Dividing the numerator by any number divides the fraction.

3. Dividing the denominator by any number muldplies the
fraction.

5. Multiplying both numerator and denominator by the same
number doces not affect the value of a fraction.

6. Dividing both numerator and denominator by the same
number does not affect the value of a fraction.

Givin us the important general principle that any change in
the numerator produces a corresponding  change in the value of
the fraction, and any change in the denominator produces an
opponite change in the value of the fraction.

COMMON DENOMINATOR.

A common denonunator is a denominator which is common to
two or more fractions.

Rule: To find a common denominator to two or more fractions,
multply toprether all the denommator and the product will be the
common denominator.

Example. Find common denominator of %, 33, 4, {t = The
denommators muluplied together, as 24 3a4+16= 320, which
becomes the denominator conumon to the whole of these frac-
tions.

This rule often entails a lot of work, consequently I prefer to

reduce denominators to their simplest form and multiply together
the final quotient and the divisors, which will give the common
denominator in lowest form.

Find the common denominator of
LIS I T

Reduce slencminators to lowest form, thus:

Example :

Then by multiplying final quotient and divisors together, thus, we
wet
SXUIXGXIXFX2X3

Since, however, single units do not in any wiy effect results we

write it
sxgxgx2x3=480 C. D.

Rule: To reduce two or more fractions to equivalent fractions
having a common denominator, divide the common denominator
by the denominator of the given fraction, multiply the quotient so
found by their numerators, and write the results over the common
denominator.

Reduce to equivalent fractions having a common denominator.
&AW, 4,8
Since we have just found the common denominator of these
fractions to be 480 we place it thus
400 420 225 320 384
480
and proceed as in rule to divide the common denominator by the
denominator of the first of our fractions, §, which equals 480 +6=
So. Proceeding again as by rule, we multiply this product by
the numerator, 3, thus 8o x 3=400, which result we place in first
position above the common denominator.  Proceeding similarly
with the other fractions in our example, we get a series of fractions
having a common denominator and equivalent to the fractions
from which we started computation.

ADDITION OF FRACTIONS.

Addition is the process of finding the sum of two or more
fractions.

Principle involved : Fractions to be added must be red uced to
equivalent fractions having a common denominator.

Rule: To find the sum of two or more fractions haviag different
denominators, reduce the given fractions to equivalents with a
common denominator.  Add the numerators so found, and if their
sum is greater than the common denominator divide the numerator
by the common denominator and the result will be the sum of the
given fractions,

Find the sum ot &+ 4 3( + 4.

Procecding as before we find the common denominator to be
10, thus
J]16.8.4.2
| 49.2.1.02

2.1.1.1

=10
Proceeding cxactly as before we find the cquivalent fracuons
having a common denominator to be expressed thus :
S*+14+12x8_ i
16C. D "~ 'F
Adding these numerators together, as in rule, we get the
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fraction $3.  Now dividing the numerator 39 by the denominator
16 we get 39+ 16 = 217, then our question may be expressed thus @
. 5+13+12+8
ERZ R %=———————l6
This principle underlies the whole subject of addition, and nceds
ao further dewmonstration.
SUBTRACTION OF FRACTIONS,

11-20s

Subtraction of fractions is the process of finding the difference
berween two fractions.

Principle involved Fractions, to be subtracted, must be re-
duced to equivalents with a common denominator.

Rule - To find the difference between two simple fractious,
reduce the fractions to equivalents having a common denomnator
and subtract the numerators, and reduce the result 1o its simplest
form.

Find the difference between 28 and 4.

Proceeding as already described in addition of fructions, we get

_15-14
- K=

It will be observed that the process is exactly similar to the
process of addition, and exceedingly simple, requiring practically
a0 explanation when we have mastered the principles,

=1

MULTIPLICATION OF FRACTIONS.

Multiplication is the process of finding the product of two fac-
tors, one or both of which may be fractions.

Rule: To multiply a fraction by a fraction, multiply the
mumerators together and also the denominators, and reduce to
simplest form, .

Multiply together 34 x 3. Proceeding as per rules and multiply-
g the numerators together and the denominators likewise, we get

1%1
Kxl=om =K.

Following out the principle set forth in clause 6 of our introduc-

tion, multiply together .

IXFXEX .
Followiny out this principle we proceed by a process of cancel-
lation to reduce to simplest form, thus

3
_;4_ x -2 x_l. x.&:.%.l_
$ ¢ 8 16 64
? 2

By applying this system of cancellation, based upon the prin.
ciple set forth in clause 6, you will observe we materially shovten
the process of calculation without in any way affecting the resukt.

Rule: To multiply a fraction by an integer or aninteger by

fraction,

1. Divide the denominator of the fraction by the integer and
place the result under the numerator, and reduce to simplest
form, or

2. Divide the integer by the denominator of the fraction, and
multuply the result by the numerator, or

3+ Multiply the numerator of the fraction by the integer and
place the result over the denominator. (See clauses 1 and ¢ of
principles).

Example (employing 1st method):

Multiply 33 x8=32+8=4

Example (employing 2nd method):

Multiply 33 x63=63+32=2>27=354.
Example (employing 3rd method) :
Multiply 3§ x8=4t=3,

It will be observed that the first of these methods can only be
employed when the integer can be divided into the denominator
an cqual number of times, and the second when the denominator
can be divided into the integer similarly, and the third method
can be used at any time, but when cither of the other methods
can be used, lengthens the process, as is evidenced by calculation
inthis case.  Employing mcthod 1 and embracing principle 6,
calculation would have been made as follows :

‘:: =63%.

5 .
“"x&-"—,.

8
DIVISION OF FRACTIONS.

Division of fractions is the process of finding the quotient when
cither dividend or divisor is a fraction or mixed number, or when
both dividend and divisor are fractions or mixed numbers.

Rule: To divide a fraction by an integer, divide the numerator
or multiply the denominator of the fraction by the integer. The
result will be the quoticnt.  (Sce principles, clauses 2 and 3).

Example: 35 +9=y}.

Rule: To divide an integer by a fraction, multiply the integer

by the denominator of the fraction and divide the product by the

numerator, or divide the integer by the numerator and multiply
the quotient by the denominator.

Example (by 15t method):

Divide 100+ 4 =400% $=133";.

Example (by 20d method) @

oY= =10\ 3=40.

Rule. To divide a fraction by a fraction, multiply the numera-
tor of the dividend by the denounnator of the divisor and set
down the product as a new numerator, then muluply the denomi-
nittor of the divider.d by the numerator of the divisor and set
down the product as the new denominator—reduce new fraction
to shuplest form, or

Lavert the tecms of the divisor and procecd as in multipheation
of fractions.

Example: Divide 3y = 4 (followiny st sule). Since numerator
of dividend is 7 and denominator of divisor 4, we get 7x3=128,
which becomes new numerator or dividend.

Since denominator of dividend is 8 and numerator of divisor 3,
we get 8 a 3= 24, which becomes new  denominator or divisor and
giving 4% 19%  t'e thatis, 34 is contained in 3% 176 times.,

Ewmploying 2nd method :

b AN ®Ko= 7.’&.‘ [ IR A
#en %y B omone
Again employing 2nd method and applying clause 6 of prin-
ciples :
7x4_7
2% = o D e tz
K =( =g =1k
2

It occasionally occurs in computation of formula that a frac-
tional part of a fraction requires to be divided by a fraction or a
fractional part of a fraction.

Rule : To divide a compound fraction by a compound fraction,
first reduce the compound fraction 10 @ simple fraction, and then
follow rule Iaid down for dividing a fraction by a fraction.

Example : Divide X of 7% by 3{ of }§.

To reduce compound fractions 24 of 7% x 4 of |§ to simple
fractions, proceed as in multiplication of fractions.

Then % ot 7% - J4x 76~y and 3§ of {3=3{ x|} -i1; then
question becomes a simple matter, since we proceed exactly as
in division of fractions from this point.

Since dividend ¥ of 76 = 7,
Since divisor 3 of |3 §1,

4
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SPARKS.

An electric hght plant will probably be installed at the consumptive
sanitarium at Gravenhurst, Ont.

The Halifax Tramway Company have placed a large order for G. E.
1,000 cquipments with the Canadian General Electric Company.,

Mr. D. C. Dewar, recently manager of the Bell Telephone Company
at Ottawa, was presented with a gold watch by the employees before
his departure for Montreal,

The FHull Electric Company have placed an order for two 300 k. w.
gencrators and several additional G. K. 1,200 and G, E. 51 equipments
with the Canadian General Electric Company.

The Lachine Rapids Hydraulic & Land Company, of Montreal,
have decided to issue $750,000 of debentures. It was stated at a
special meeting that one thousand horse-power of current had been sold
to the Standard Light and Power Company.

Plans have been submitted to the Omario and Dominion govern-
ments for the construction of a dam and lock across Ash Rapids, in the
Lake of the Woods. It 1s proposed 1o utlihze the w.tcr power so pro-
vided in generating electricity to lght the mines and drive the power
drills in the vianity,

The Canadian General Electric Company have been awarded the
contract for a 1,000 light incandescent plant by the corporation of Port
Arthur.  The plant, which 15 now being nstalled, will be of their
standard single phase alternating type, and will be in operation in the
coursc of two or three weeks.

Mr. E. J. Lennox, architect, bas reported to the City Council of
Toronto regarding the establishinent of an electric plant at the new city
buildings.  He estimates that 700 horse power will be required to light
the buildings, and 200 horse power for running the clectric clevator.
Should the plant be placed at the wateworks it would necessitate an
cxtra boiler, while if placed at the buildings the exhaust steam could be
utilized.

The Hamilton Radial Electric Railway Company are extending their
sysicon in the ditection of Oakville. They have ordered four 45 fr.
passenger cars from the Crossen Car Company, of Cobourg, whichare
to be models in every respect.  These cars will cach be equipped with
a four motor equipment of G.E. 1000 mators, for which an order has
been placed with the Canadian General Electnic Company.  These four
motor cquipments are guarantced to have a speed of 38 miles an hour,
but with acceleration on the level will casily make from 45 to 50 miles,
thus making the Burlington line, by long odds, the highest speed elec-
tric voad in the Dominion.
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SPARKS.

An clrctric light plant will probably be installed by the village of

Exeter, Ont.

The Huntsville electric sight plant, installed by the Canadian General

Electric Ca., was recently put in operation,

The Canadian General Electric Company have installed a direc:-
current lighting and power plant for Messts. Bertram & Sons, Dundas,

Ont.

The Finance Committee of the Eamilton City Council have passed
the by-law for the conversion of the Hamilton and Dundas railway into

an clectric system,

The Canadian Genceral Electric Cqm any have sold 4 1,000 light
standard alternator to the Full Electric Light Company, Chatlottetown,

DN |
LT

The Montreal Island Belt Line Radwa

General Electeic Company.

Mr. Fred Parkin, clectrician for the Canada General Electric Co.,
Totonto, returned lately from River du Loup, Que., where he installed

a new incandescent system
Mr. J. Seguy, of Quebee, has nvented an

which is placed on the nside and the other on the outade o
It can be applicd to all old

boilers 1n order to cconomize heating.
bailers,

The-Galt, Preston and Hespeler Radway  Company have placed an
order for an additional G E. 1200 equipment with the Canadian General

Electric Company.

A new clectiic railway company has been formed at Niagara Falls,
Ont, composed of 11 C. Symmes, R. Paine and olhcrs‘.
posed to construct a hine which will connect with the Niagara Falls
Park and River Railway and estend to Lurdy’s Lane battle ground.

The Consolidated Railway Company of Vancouver, B.C., have placed
a large ordet for G.E. 1000 motors with the Canadian General Electric

Company.

The 1,000 light standard alternator purchased by the corporation of
Huntsvitle from the Canadian General “Electric Company, was put in

successful operation last week.

Comipany have oedered ad
ditional . 1. 1,000 and G. E. 1,200 equipments from the Canadian

The town of Thorold has
system from Mr. McGill,

The Stadacona Water, Light and Power Company, of Huntingdon,
P, Q., ordered a 60 h.w. 1,000 light standard alternator from the Cap;.
dian Generat Electric Company.

A new electric light company has heen formed in Aylmer, Ont., 1o
be knownas the Aylmer Electric and  Manufacturing Company, L,
The directors of the company are : Hugh McDiarmid, Daniel C. Davis,
John Simpson, all of Ayler, and Jos. W. Campbell and W, 11, Irving
of Toronto, [Extensive improvements and additions ate te be made o
the present plant,

The Hamilton, Grimshy and Beamsville Railway Company have pur.
chased G.E. 1,200 equipments from the Canndian General Electic
Company for the improved ficight and express services which they are
aboul to commence, Their intention is to load C. I’ R, CXPIess carg
with fruit, along the fine, and draw them over to the T. [f. & B, 10ad
for carringe to Toronto and other points.

The Brockville Electric Light Company are making estensive ju.
provements in their incandescent lighting plant.  They ‘k’m\-c placed an
urder with the Canadian General Rlecinie Company for a 100 k,w,
monocyclic alternstor of their new 125 cycle type.  The use of 128
cycles in this case was rendered necessary by the fact that the old tans,
formers, of which between three and four thousand lights capaciy were
installed, were unsuited for operation on a lower frequency.

*atents have recently been granted tor Canada as follows : Canadian
General Elecutic Co., Turoeno, dynamn s Wm, Smith, Shelden, Liua,
tolary steam engine ; James and Fmery Caldwell. Auburn, N v,
turbine water wheel ; EJ J. Anmstrong, Oswego, N, Y., ctank disk for
steam engines ; C. 1. Choquette and Antoine M. Mosin, St. Hyacinthe,
Que., acetylene generator 3 A. C. Fraser, Brooklyn, N. V', piocess for
penerating acetylene 5 Ao M. Scott, Hamilton, acetylene gas appatatas,
j,ohn . Friend, Lambton Quay, New Zealand, steam boiler 3 (5, 1,
and M. G. Broder, Winchester, Ont., journal bearing : R. S, Hill,
Detroit, valve for steam engine ; General Electne Co., Scheacctady,
N. V., cectric brake ; msulation of electnc cable, Max Cnnllcaume,
Mulhcinion-the-Rhine, Germany ; The Stilwell-Bierce & Smith-Vaile
Co., Dayton, Obio, electric water whee) governor; Hell Telephone
Co., Montreal, multiple switchboard spring jack ; Franz I.. Barthelmes,
Toronto, wood pulley,

purchased the incandescent electric ligh

apparatus, onc }):Ill of
steam
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Maple Leaf Brand Coach Varnishes

A

~

/rms VARNISHES

- Jupans—Asphaltums—Shellacs

Manufacturers of
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Armature Insulating Compound

Insulating Compound for Weather-Proof Wire, Tube
Conmipound, Mica Paste, etc,, etc.

6 TO 16 MORSE STREET -
TORONTO P

o
P

The electric light company at Rat Portage,
Ont., are putting in new generators for arc
lighting and power.

The Hamilton Strect Railway Company
have placed an arder for G E. 1,200 motors
with the Canadian General Electtic Com-
pany.

The Canadian General Electric Company
have fuenished 10 additional G.E. 1000 motors
1o the King<ton, Portsmouth and Cataraqu
Railway Company.,

George White & Sons, Limited, London,
Ont., are scehing incurporation as manufac.
turers of steam engines, hoilers and  other
aachinery, with a capital of $130,000. .

The Electrical Construction Company, of
london, Ont., has been incorporated, to take
over the business of the london Electric
Mator Company.  The capital stock is $45,000.

F. B, Harvey, doing business as the Citirens
Telephone  Exchange, Waterloo, Que., s te-
ported o have assigned, with Kabilities of
$12,000.  The cstate will probably pay fifty
cents on the dollar.

The Canada Permanent Loan and Savings
Company have awarded the contract for a 500
light direct-connected incandescent plant, for
the Clatendon Hotel in Winnipeg, to the
Canadian General Electric Co.

7
HE......

WATER POWER ~© GROGKER TURBINE

For Electric Lighting

Ensures Steadiness,
Great Efficiency and
Easy Regulation.
WHEELS FULLY TESTED AT
HOLYOKE FLUME

Horizontal Sctting with Connections.
Vertical Settingr with Gearing. =222

v

Built with Register or Cyhnder Gates.
Write for Dascriptive Circular.,

THe JENCKES MACHIME C0.

Address, 32 Lansduvwane St. .
SHEF - ~ROOKE, QUE.

Theabove Engraving illusirates the
Runner Remored from Case,
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SPARKS.

An addition bas been built to the clectric
1ght sorks at Newmarket, Ont,

C. J. Edgar, M. D, is putting in an electric
plant at North Hatley, Que.

Dr. (. J. Bdgar is putting in an clectric
plant at Magog, Que., for street lighting,

The ratepayers of Picton, Ont, will be
asked to provide funds to increase the electric
light plant.

The town of Dartinouth, N. S., will submita
by-law to the ratepayers to raise $50,000 with
winch 1o purchase the present electric light
plant.

Mi George White Fraser, of Toronto,
recently had a conference with the authoritics
at Magog, Que., regarding a proposed elece
tric plant.

The town council of Owen Sound has en-
paged Mr. Jas. C. Kennedy, C. E., to prepas
a ptan and specifiaation for a new contract for
stieethighting, alvo to furnish an estimate of
the value of the clectric light plant of the
company now supplying the street arc lights,
and also to furnish an estimate of the cost
of putting in an entirely new clectric plant by
the town.  In the meantime tenders are asked
for lighting the streets by arc lights for a term
of § or ten years.

CEDAR POLES FOR SALE.

Aliearn & Soper, Ottawa, have for sale
4,000 Extra Quality Cedar Telegraph Poles
3o feet in length, 77 at the small end.

CEDAR POLES

Telexraph, Telephone and Electric Light Poles.
lLarge stock to select from~—all lengths.

GEORGE MARTIN,
Fenelon Falls, Ont.

“ Chloride Accumulator.” Telephone No, 1930.

suans GOLLYER & BROGK

ELECTRICAL ENGINEERS AND CONTRACTORS

Estimatex on all Electric Installations furnished on application.

Agents for “ Columbia® Lamps o Room 52 Street Raiiway Chambers, MONTREAL
« ELECTRICAL ENGINEERS

No. g Chenneville St.

MONTREAL

Fred. Thomson, late chiel elec
tniuan of the Royal
Electric Co

Electrical Supplics
of all Descriptions,

Complete Plants Installed.........
o———ARMATURES REWOUND
Rayal T 1} Arc a Specialty
Dynamos 3nd Motors Repaired

Correspondence
Solicited, .

‘CONSULTING ENGINEERS =~

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

ATTENTIO

Heap Orrice TORONT

Gentral Station
Managers_»

DODGE...

Split Friction Glutch Pulley
and Gut-Off Goupling.

Snecial Dynamo and Motor
Pulleys.

High Glass Hangers, Floor
Stands, Self-0ilingBear=
ings, Shafting, &c.

f,

Prices and Iafor on Appli

DODGE WOOD-SPLIT PULLEY
COMPANY

Office, 74 York St. - TORONTO

b b ¢

A GOLDEN OPPORTUNITY
¢ ¢ ¢

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

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

Communicate with us at once for all information and particulars.

The Montmorency Electric Power Go.

——— QUEBEGC

Mica Boiler Goverings

t
]

{\
A\
N\

All Steam Users should see the NEW MICA BOILER axp PiPE
COVERING.
CENT NON-CONDUCTOR OF HEAT.

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

L ¥

It is FLEXIBLE, DURABLE axp a MAGNIFI-

k3

S=ROTOZOZIZOT oL

Tested by Mechanical Experts of the Canadian Pacific Ry. Co ,
Grand Trunk Ry, Co.. Michigan Central Ry. Co,,

Roiler Inspection and Insurance Co., an‘! proved to be the
BEST OF ALL NON-COXDUCTORS.

TR
e g

IXNZOZOIOTITOIN
Pl g

pr APPSO WR R Fe S o

THE MICA BOILER GOVERING GO., LimiTeo
MONTREAL - WINNIPEG - ¢ Jordan St., TORONTO, ONTARIO
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CANADIAN GENERAL ELEGTRIC GO,

(LIMITED)

Heao OfFice : 65 FRONT STREET WEST, TORONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

1802 Noire Dame St. .  MONTREAL Main Strest - - WINNIPEG.
138 Hollis Street . HALIFAX, Granville Street - - VANGOUVER,

AUVHURN FOWER COMPANY, PETERHOROUGH 250 K.W. THREE-PHASE GENERATOR DIRECT-CONNECTED TO JACK.SHAFT.

ALTERNATING
APPARATUS ™

We manufacture a Complete Range of Alternating Apparatus developed in accordance with the highest
engineering  standards and the widest experience to mect the varying conditions which arize in the

Tiunsmission and Distribution of Alternating Currents for Lighting and Power.

GENERATORS™

Standard Single Phase: 125 Cyce for Lighting only.
Monocyclic: 123 and 6o Cycle for Lighting and Power.
Three-Phase: 6o and 30 Cycle for Lighting and Power, and for Power only.

Revolving Field Type: Wih Stationary Armature for work requiring very high or
very low potentials.

MOGORS™™

Induction Motors without movwving contacts or condensers:

Sitigle-Phase Monocyclic
Two-Phase Three-Phase

-‘loaso mention tha CANANIAN ELECTRICAL NEWS when corresponding with Advertisers
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CANADIAN GENERAL ELECTRIC GO.

(LIMITED)

Electrical Supplies

Electric Heating and
Cooking Appliances

Weather-Proof Wire Series Arc Lamps

Rubber Covered Wire Long Burning Arc Lamps

D. C. Constant Potential

Magnet Wire
Arc Lamps

Anmnunciator Wire

TRANS ORME 5 Alternating Arc Lamps
Flexible Cord e :
BRI . Arc Carbons
Cables —— t Arc Globes
illbhp@f.l .

T E—

| INGANDESCENT |
 LAMPS

!

} RAILWAY |
SUPPLIES l

——

Lightning Arresters Insulating Tubing

Station Switches Insulating Tape
Inclined Coil Volt-Meters Insulating Compound
Inclined Coil Ammeters Soldering Salts
Portable Watt Meters . Fuse Wire
Carbon Brushes Porcelain Tnsulators
Woven Wire Brushes Porcelain Cleats

Glass Insulators

Cross Arms

Please mentlon the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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THE ROYAL ELECTRIC CO.

MONTREAL Western Office: TORONTO

Sole Manufacturers for the Dominion of the

"S.K.C." SYSTEM

180 K. W, S K. C." GENERATOR.

A STRICTLY FIRST-CLASS SYSTEM

EFFICIENT MODERN

You look into it. Examine it Everybody clse does.
Tt wili stand the closest scruting and tests.

Users of this Apparatus are our Best References.
The Apparatus speaks for itself.
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ELECTRICITY ur “Acme” Automatic . . . . GUR‘]‘H'N S
e Railway Goach and Street Gar J

1" ,-lullla 1
BE S Chunes b

x,“_ rmern Cuttlog: Metal lm[«uu.
Shorthand; Roglhh llranches. §

‘“'“ suanmegn SUCCESS.
t.n Iumlv Advancs o¢ {astaliments.

Curealar Fres: State aukjsct you wid to study. "~
uunnloul twrreepandence tebools, Box 31004, &m n. »

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

ARE THE BEST IN THE WORLD.

. We aldo manufacture a New Special Material for Excursion or Open Stieet ‘Cars,

which is perfectly waterproof, will not fade, nattier in appearance, any width without
a seam, stronger and cheaper than any shade now upon the market. . Can be seen on
P AT ENTS PROCURED ON new cars lately erected by the Toronto Railway Co.  We also carry in stock every de-

ELECTRICAYL INVENTIONS. scription-of Railway Coach and Street Railway Shade Cloth, Goods, Fixtures, etc.
- nlDUUT & MAYBEE :o;%i?:psh:ne'ggét’oxro. . Write ror ParTicutaxs awnp nglx;:.:.:
Foregy %‘:::3:’:;;;3%, m;r,,mmm Menzie, Turner & Co. ¥ iicionss Toronto

se OUf e

+ LAMPS

and our other

ELECTRICAL SUPPLIES

STEAM USERS 'MUHdBl’thg & Go.
61.St. Sulpice St. KX X - MONTREAL

Desiring the gm_-vleu of COMPETENT EN-
GINFERS of any class, can odtain

A The Packard EICCU‘IC Co., 1.

men, by applying to

MAKERS OF

CANADIAN ASSOCIATION

Lamps ut Transformers

J. J. YORK. President, Board of Trade Ruild.

. SOLE AGENTS FOR.
ing, Montreal,

Ssheeffer Recordlng Watt Meters
a&wq;_a -~ 'ST. CATHARINES, ONT.

me WEEKS-ELDRBD GO. v

OF TORONTO ——=mm.

N O s ¢ GOIGFAl GONUPAGLOS

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

Sole Manufacturers for Canada of the

IMPROVED JONES’ UNDER-FEED MECHANICAL STOKER ¢ 5&iisy cougusron

Write for Catalogue

Offices : 511-512 BOARD OF TRADE BUILDING, - TORONTO, ONTARIO

Please mention the CANADIAN ELECTRICAL NFWS when corresponding with Advertisers
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TELEPHONES G. W. HENDERSON

Contractor and Nianufacturer
—3E= Electrical Supplies. ..

TELEPHONE ELECTRICAL CONSTRUCTION 4
X Street Railway Car Fittings, &c. | g
SWITCH-BOARDS 44 Bleury St. - MONTREALY

THE OTTAWA PORCELAIN & CARBON CO., Ltd. o&x™

MANUFACTURERS OF :

o for all kinds of Arc Lamps including co Y.

cavrbon POllltS and solid carbon for mcan,descent circuits
. ALSO .

otor ‘Brushes and Specnaltnes in orcelam Insulators, Cleats, Door Knobs -
Carbon {0r Telegraph, Telephone @ and all kinds of Pressed Porcelain for 3
and Electric Light Stpplies . Electrical and Hardware Lines . ..

ALL COODS GUARANTEED TO GIVE SﬂTlSFﬂOTlON

'I'ORONTO

« ZQEONTO . THE J. 0. MCLAREN BELTING GD. Mnmm

T —
s o [IARD VILGANIZED FIBRE

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

Factory: WILKINGTON, DEL. OFFIGE: 14 DEy ST., NEW YORK]

‘@‘\s‘ s ik
A‘JV_TELEPHDNES NELE :

SWIBBH Boards Eﬂ]ﬂ ﬂnnunmanors

FIRE ALARM APPARATUS and
TELEGRAPH INSTRUMENTS

74§ GSraIU St.,
é:, MONTREAL]

Telephone \o. 1100,



