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PRICE 10 CENTS
$1.00 Psx YRAR.

W. A. JOHNSON

ELECTRIC COY

TORONTO

Two Phase or Singie Phase Slow-Speed Alternating Cur-

rent Generators for Light and Power—50 to 1200 h.p. ‘

Alternating and Direct Current Motors,

Multipolar Direct Current Generators—3856 to 2,000 h.p.—
for Lighting, Rallways and Power.

Waltker Sprln§ Mounted Rallway Motors - 25, 30, 50, 75,
100 and 12b h.p.

Nanhattan Enclosed Arc Lamps—(One arc lamp across 110 volt |,

circuit burns 150 to 200 hours, consuming only 12 inches of solid

carbon K" dia.)
Keystone Incandescent Lamps.  Iron Clad Rheostats.

Manufacturers and Contractors
_ for Complete Installation
t ————————————
| )NAQNER TRANSFORMERS
‘ NOT THE CHEAPEST, BUT THE BEST

' Competitive Tests prove it the closest regulating, most efficient and
" most durable Transformer made.

YOLCANIZED FIBRE (0. =seaszism=naews.

SOLE “ANUFACTURERS OF

HARD VULGANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Grey.
SEND FOR CATALOGUE AND PRICES. _
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL.

OFFIGE: (4 Dry ST., NEW YORK,

THE ROYAL ELECTRIC CO.

MONXREAL, QUE.

Western Office, TORON T O, ON T .

STANLEY TRANSFORMERS

MONEY MAKERS FOR

TRESTANDARD
ALL GOFPY
NONE EQUAL

INCREASE
STATION CAPAGITY

GENTRAL STATIONS
SAFETY
EFFIGIENGY
REGULATION

DiMINISH :
CPERATING EXPENSES

We will Insure these Transformers for I per cent. per annum
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E. GARL BREITHAUPT

CONSULBING

E lectrical Engineer

Mgst. Ax, Inst. E, E

Eucrc Litiee g BERLIN, ONT,

and Rallway Work

DAVID A. STARR

Electrlcal Engineer
asd Contractor
Srrciat, PURCHASING AGRNT TOR

Central Station Plants and Supplies

Armature windings foe all systems
and general dynamo repairs . . o
Office, 43t Boasd of Trade Bujlding, MORTREAL

FIRE PROOF

ROOFING

METALLIC ROOFING @

FIRSTBROOK BROS.
King St. Kast, « TORONITO,
To'rl"s' MANUPACTURERS OF

BIDE-BLOGKS
Axp CROBSB-NRMS,

WRITK FOR PARTICULAKS.

Ifyou wantto . . .

SELL
ANYTHING

to the wholesals and retall hard-
ware merchants and manufao-

ANYWHERE
in Canads, you ¢an reach them
through the
CanaDIAN HAROWARE l_mum

J. B. MCLEAN CO,, L1n.

PUBLISHERS
‘ToxonTO.

to FroNT ST, E. -

Your Stomach

Distresses You

afiereating ahearty moal. and the
resuit Is a chironic case of Indiges-
tion, Sour Stomach, Heartbcra,
Dyspopsia, ot a billous attack.

mms TABULES
""r ﬂ'a.-..-

S Patily

m‘ﬂl“&‘l Nie “"{m N

@ Sravca lr.. xn\’u:.

Eucsxz F. Prirtivs, President, Joun Camroty, Sec, and Treay,

GIGENE . PHLLPS ELEGTRGAL WORKS

MONTRERAL, GANADA

BAR[ IND NGULATED ELEGTRIG WIRE

‘Electrie Light Line Wire
Incandeseant and Flexible Cords

: RAILNAY FEEDER AND TROLLEY WIRE

Americanite, Xagnet, Office and
Annunciator Wires

Cables for Aerial and Underground Use,

U. S. Factory: AMERICAN ELecTriCAL WoRKs, Providence, R. I
Chicago Store: F. E. DoxoHoE, Agent, 241 Madison Street.
WANTE DYNAMOS AND MOTORS TO REPAIR
T.&K. Arc Mll‘l?“n:‘m
RBlectric Supplics of all hinde. @ Netimatea chcortully glven.
Geo. X. Matthews, Managor. ELEGTRIG REPMR & GONTRAGTING GO0.
Jate of the Royal Electric Co.
ELEGTRIGAL GONTRI\GTORS
Tel. 479. Office: 71 Yonge St., TORONTO, Ont.
Canadian Agents for The F.dd‘{ Electric ’ Estimates Fumithed for Wiring and Installing Comglete

New York Store: P. C. ACKERMAN, Agent, to Cortland Street.
Armatures Rewound =2 S e
Save Agent's Commisicn by sendiag direct to
JOKLAND & BERTHGOE  ‘wesummorusies ncewrs
M'Cg. Co., 3f Windsor, Electric Plants for Light oc Power.

i OOLLYER & BROCK

Electrical Engineers and Contractors
B ectie artatievions e MONTREAL, CANADA

c Installations

Mentiofi the CANADIAN ELECTRICAL N¥WS when Corresponding with Advertisers,

TH[ MUNARGH  ECNG « BILR

IS PORTABLE 30 S50 miaited S sirid tonds v v,

SAVES FUEL- oo it v i bt iast™s: sor ot e

Ronb E,nulnssrmu 6o, Lid - Amnerst, N. S.

WM, McKAY, Seaforth, Ont., Travelling Ageat.

Plgase mention the CANADIAN ELECTRICAL NEWS when corresponing with Advertisers
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STEAM ENGINEERING t&

(Matlanary, Lorowellte ur Xatlarig Neehane
Iagy thil, Ualtread, fteldar, Nuniripal and v
The Xteam Eugineering course s

eure 1 cen e,

Rend tor Free eircular and Nuk of
Tratuinoniafe, stating ther pulyect yol
wish tostudy to B.-

The Internatlonst 1004
Corrrpondence Srhools, § Nerunion,®ae

Tois FAN MOTOR, §

ELECTRICAL SUPPLIES
Lamw, Wires, Londs, Sunchies and Bitungs generally
—— Get our prices before buying.  —

I Without Guand
6!50 or Rle;:llhlof ‘ ;

"WESTON ELCTRCHL INSTRUINENT GO

114-120 William Strect,

KR NEWARK, N.J.,, U S A
-»f' -\ - ———————
. < W ESTON STANDARD PORTARLE
) K : Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DETECTORS axv
CIRCUIT TESTERS,

OHMMETERS, PORTABLE GALVANOMETERS

Qur l‘u’l.l'v!c lmln'nncuh are resoRared as PHL STANDARD thie world aver
Ou STATTON AMMETERS wnd VOUTME LERS are unsorponeed in gasnt
ol eatreme accnracy and low est consunmittan of energy.

Weston Pyrtable Galvano-
meter -for Biidge Work.

The New Line of....

“NEW AMERICAN” TURBINES

e Neads the List

OR Power. .. Economy of Regulation
Best Part Gate Results
o Steadiness of Motion
IEase of Regulation
Freedom from Trouble of Any Kind
o andis witnovt a rivaL for Electrical Purposes

37 WHEELS SOLD IN 1895 WHICH ARE
DEVELOPING OVER 11,000 H. P,

Huygh Class Geanng,

Kennedy & Sons

Shafting, &e., to correspond

Repaurs made quichly and at teasonable prices . N
with Water Wheels.

TOR?NTO EgEOTIlICAI. WORKS

SAHELRN & SOPER

OTTAWA

~wawo————Q0WEN SOUND ONT.

Canadian Representatives cf the

8. NANUEAGIURING (1

Railway Apparatus——r

The superior self-evident merits of our apparatus are acknowledyred by novice, practical
man and expert, and our apparatus is always given the preference. The superiority of our apparatus has foroed
our largest competitors to reduce their selling price 30, in two years, and to manufacture and offer for sale
details pertaining to our various systems because they are essentials demanded by the purchaser when buying
cheaper apparatus.

Among the roads using our apparatus are the Vancouver & Westminster Tramway Co.; Winnipeg Street
Ry. Co.; Sandwich, Windsor & Amberstburg St. Ry. Co.; London St. Ry. Co.; Hamilton, Grimsby & Beams-
ville Electric Ry, Co.; Hamilton St. Ry. Co., Berlin & Waterloo St. Ry. Co.; Galt, Preston & Hespeler St. Ry,
Toronto Suburban St. Ry.; Oshawa Electric Ry., Peterboro & Ashburnham Ry. Co.; Montreal Street Ry. Lo,
Park & Island Strect Ry. Co., Montreal ; $t. John St. Ry. Co.; Ottawa Electric Ry, Co.; Toronto St. Ry. Co.

Lighting and Power Transmission Apparatus

From the fact that we manufacture Direct-Current Apparatus of the standard voltiages,
and Alternating Apparatus, including Generators, Motors and Transformers for single-phase, two-phase o
three-phase systems, we are prepared to recommend and  fuenish without prejudice that system which from ows
experience scems best suited 1o the condition of the plant under consideration.
In the development of polyphase systems we have led; others have followed.
The quality of our apparatus justifics a fair margin of profit.
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Kay Electric Mfg. Co.

255 James St. N., HAMILTON, ONT.
58 Adelaide St. W., TORONTO, ONT. Telephone 1214.

We aro prepared to furnish

Dynamon of any capacity for any voltage either
compound or shunt swound,

Motars from 1-8 to 40 Rk, p., either series or com-
pound wound,

Elevator Motors of all sizes,

Alternating Dynamos from 300 to 1000 lights,

Transformers of any cupacity from & to 1256 lights,

Electro-plating Dynamos, any capactty,

Klectrical Experimenting én all its branches.

WIMTE FOR PARTICULARS AND ANY INFORMATION REQUIRED.

Of from | to 600 Brake
Horse Power, for electrical
Industrial and other pur-

D0Oses,
MANUFACTURED BV
Friep, Kruer Grusonwerk, Magdeburg, Germany.

., IAS. W. PYKE & CO., Montreal, Que, *szeimstiin.

Sebdwiee . . Particulars on Application.

STEAM PUMPS

TRIPLEX § — =&

NORTHEY MFG. GO., Ltd.,, TGRONTO
The Laurie Engine Go., Monteal

FINE, - -CTRIC- ©
E
2= Qtreet Qars

....0OUR SPECIALTY ...

We also manufacture Horse and Trail Cars
of every description.

PAGGERSON & CORBIN .. .. .. ... ST. GATHARINES, ONT.

TRANSFORMER

FOR VYV S

Single, Two and Three-Phase Systems, and Mono- € "'Groi™

throughout th

cyclic System. . ”é’&é’j'ry ¢

4 using
60 and 125 Periods, any Voltage. “The Sumpson:
- . than there are
4{.1 OST MAKERS style their particular Transformer *‘the best,” :‘)"Zié’e'r

O 4 but the consensus of opinion from USERS is that this super- manutacurer.

Iative properly belongs 10 the Transformers made by L2 % 2% 29 % 3

G. T. SITIMPSON - HAMILTON, OINT.
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ELECTRICAL POWER TRANSMISSION TO
HAMILTON.

‘T Cataract Power Compiany has been incorporated
at Hamilton, with a capital stock of §99,000, for the
purpose of transmitting clectric power from DeCew
Falls to Hamilton, a distance of 32 miles.  ‘The pro-
moters of the company are Hon. J. M. Gibson, James
Dixon, John Moodie, John William Sutherland, John
Patterson, and Edmund Brown Patterson, all of Hamil-
ton.  DeCew Falls are situated about two miles from
St. Catharines and receive a constant and unfailing sup-
ply of water from Lake Erie.  The height of the fall is
about 270 feet.  ‘The depth of water at the brow of the
fall is about 5 inches, and the width about 18 feet.
‘I'his comparatively small body of

The further development of so important an enter-
prise, and one which bears to some extent the character
of an experiment, will be watched with much interest.
The recent decluration of Nikola Tesla that he has
solved the means of successfully  transmitting clectric
power for commercinl purposes to o distance of 500
miles, augurs well for the success of this and enterprises
of like character in the future,

BARRIE ELECTRIC LIGHTING PLANT,

Tun picturesque town of Rarerie, situated on the shores of
Kempenofeldt Bay, is dighted at night by two electric plants.

The steaun plant, situated on Bayficld street, was designed by
Messrs, Kennedy, MeVittie & Co., architeets, It acts as an
amillary (o the water plaat, which s situated at Midhuarst, six

miles north,

water, operating upon water
wheels trom the height mentioned,
is capable of generating 2,500
horse power. The only purpose
served at piesent by this magnili-
cent water power is the operation
of a couple of small mills,  The
Cataract Power Company have
acquired the sole ownership of the
witer privilege, and are under-
stood to have gone very thor-
oughly into the practicability of
the scheme for transmitting the
power to Hamilton. No particu-
lars are as yet obtainable regard-
ing the system or methods to be
adopted for bat
the details are said to have been
carefully worked out and
mitted to Nikola Tesla and other

transmission,

sube.

The switelh boast i @ substaial
slate affaie, equippe  with Brush instru-
ments, The switeh board room is
werely a platform raised about ten feet
above the floor of the dynamo room,
A balcony  runs around  behind the
board, so that the operator can see all
of the machines from above,  Stairs
tead down to the floor of the dynamo
room, which is flooted in maple. Al
the machines are set on stone founda-
tions, and the tly wheel of the engine is
supported on stone abutinents,

The engine is a Brown tandem com-
pound, 180 h. p., witha y wheel 12
feet in diameter by 24 inches face, drive
g a 22 inch belt onto a line of shiadting,
35 feet longs by 4% inches in diameter.
The line of shafting is below the switch
board room, and is on a level with the
floor of the dynamo room, the pulleys
on it working in a pit. From the line
of shaftimg, a 12 inch belt drives 11000

. Lo
clectrical eaperts, who have ap-

proved of them.

The company have submitted 1o the Hamillon Street
Railway Co., Hamilton and Dundas Railway Co.,
Hamilton, Grimsby and Beamsville Railway Co., Ham-
ilton Electric Light and Power Co., and other large
power users, a proposition to supply them with power
at a cost very much below what they are paying under
present conditions.  The propaosition is that the power
shall be supplied under guarantee, so that the purchuser
If the company
succeed in getting the acceptance of their proposition
from the leading power users, the work of installing the
necessary plant will be at once proceeded with.  The
total cost of carrving the enterprise to completion is es-
timated at nearly a quarter of a million dollars,  If car-
ried out this will be the longest electric power trans-
mission line in the Dominion, and one of the longest in
the world. ’

is asked to assume no risk whatever.

Foulonglat tact b wer O gy, Hamalton,

light Brush alternator with  exciter.
Three five inch belts drive three Rall
arc machines of 25 lights each. The
machines are neat id clean, and everything about the pliace bas

.
(3% I B YN

aspick and span appearance.
In the bailer room two 137 by 60" Polson 100 h, p. boilers,
fed by a Chas, Smith feed pump, and fired by soft wood, gener-
A K

Ao the steam for the engine. A Polson dependent condenser,

direct connected, with « capacity of 3000 yallons of water per hour
a 9o’y beneath the floor of the dynamo room. The brick
chimney is a swbstantial structure of considerable height.

The switch board room, the managere's office, and the cloak
The
manayeer's office is neatly fitted up and overlooks the flower
garden and well kept Luen. On the switch boaed are seven
switches for wecandescent circnits. The board is fully equipped,
and the light is sold principatly by meters The dynamo room is
lighted by an are light, and the rest of the building by incandes.
cent lights,

At Midhurst there are two stations, once for ave lighting and one
for the alternators.  The machines in these plants are dupli-
cates of the Barrie plant. A 30 foot head of water drives the are
plant, and a flume leads down to the incamdescent plant.

The cempany is maniged by an efficiemt board of directors,
comprisingy Jas. T. Burton, President 5 M. Burton, vice-P'ress S,
A Sett, Sectys Jas, Al Sanford, Sapt; L. B P Pepler, director,

wom are cciled with basswood and the tloores are maple.
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BY THE WAY.

Mi. H. E. Evai, a prominent lumbermian of Sydoey,
N.S.WL, is making a tour of Canada, investigating the
merits of the various clectrical systems.  He expresses
surprise at the number of water powers.  In Australia,
he says, there are but two  systems operated by water
power, and to abtain the water for one of these o tunnel
one mile in length was constructed.  The rivers of Aus-
tradia differ from those of Canada, in that they run for
some miles and then disappear for miles.  This, he
siys, is due to the porous nature of the ground in some
parts,

X X X X

Durtse the four or five years of business depression
through which we have been passing, all classes have
been on the lookout for indications of returning pros-
perity.  As a role they have seen little of an encourag-
ing character, while with some things have been going
from bad to worse, 1 met a man thus situated recently,
to whom | propounded the oft-put question: ** What
is the business outlook 2 The answer 1 received is
worthy of preservation.  Said he, ¢ Two or three years
apo, you and 1 were living on our Faith that the times
Last year we thought we could dis-
This

would improve.
cern signs of promise and we lived on Hope.
year T am living on Charity.”

X X X X

Tux pathway of the sales agent of an clectric manu-
facturingg company is not always strewn with rosces,
judging by an experience which one of them related to
me the other day.  ** You remember,” said he, that the
city of - was lately equipped with an clectric street
railway,  Weil, 1 am the individual who worked that
enterprise up from its very foundation, and failed to get
cither credit or dollars for my labor.  First of all 1 di-
rected my attention to the Council, and atter much ex-
penditure of time and the breaking of more than one
hottle of wine, secured for the promoters of the road a
franchise, which, owing to local prejudices, they could
not hiave obtained for themselves. 1 next prepared plans
and specifications upon which they might invite tenders
for the apparatus and construction. * Tenders were
catled, and a meeting of the Council held to consider
them, at which 1 could not be present on iwccount of
having to appear as it witness in a suit for the recovery
of $250 misapplied tunds.  In my absence another re-
presentative of our company, who was totally unknown
to the aldermen, was delegrated to attend the meeting ot
the Council in the interests of our tender.  The result
was that the Council accepted e tender of a rival con-
cern, and we were out the profits on a $30,000 contract,
plus time, effort and incidental expenses -the latter of
which came out of my own pocket.  When, afterwards,
1 ventured to ask some of the promoters if they did not
think 1 was entitled to a little more consideration, after
all I had done in getting them the franchise, etc., they
frankly admitted that they had entirely overlooked that
fenture of the matter, and had simply voted that the
lowest tender be accepted, regardless of everything else.
If it had not been for that paltey faw suit, 1 would have
been certain to have got that contract.  The last straw
on the camel’s back was the fact that the law soit went
agzminst us also, and we lost the whole business.”  For-
tunately such extraordinarily **rough ™ experiences do
not strike a man often, but when they do they hit him

hard.

As the result of the efforts of a Canadian syndicat ¢
the antipathy to the t=olley system of street car propul-
sion in England bids fair to be iargely overcome.  This
syndicate is composed of Me, W, Mackenzie, president
of the Toronto Street Rulway Compiny, and Mr, Jiunes
Ross, manager of the Montreal Steeet Railway, who
have been negotiating for the purchase of the franchise
of the existing street culway company  of Birmingham,
Eng. 1 met Mr. Mackenzie a tew days after his return
from Europe, and he informed me that the deal was
considered as good as closed.  He said @ ** There s just
Mr. Ross and myself in the compiny as yet.  The con-
ditions of the purchase are that we secure an extension
of 21 years of the lease of the road, and that the City
Council peemit the use of the trolley system, but we
do not anticipate any dilliculty in that line.  Of course,
the work of electrifying the system will not be com-
menced until next spring. The road is forty miles in
length, and the population of Birmingham, [ should say,
about three times as large as Toronto.”  To the ques-
tion, *“Is it your intention to endeavor to secure other
franchises 2 Mr. Mackenzie remarked tha after the Bir-
minghium system was in operation, he ¢ sht other
cities would soon fall in line.  He hoper  intually to
secure the adoption of the trolley system in London,
where horse cars and busses are now used, and where
the prejudice against poles and overhead wires is very
strong.  “ About the best clectric railway in BEngland,”
he said, **is on the Isle of Man; it is cight miles in
length, double-tracked, and works very efficiently.  In
the matter of lighting they are much further advanced,
and I had the pleasure of visiting an immense  installa-
tion'at London.  As regards electrical machinery, 1 do
not think they are quite as far advanced in Great
Britain, and it is just possible that some American ma-
chinery will be required for the proposed conversion ol
the Birmingham road.”  Mr. Mackenzie purposes miak-
ing another trip to Europe this fall.

ECONOMIES IN CENTRAL STATION
PRACTICE.

A paper on the above subject presented recently
before the Chicago Electrical Association by Mr. Thos,
C. Grier, concludes as follows:—

There are *littie’ ecconomices ‘in details.”  Here are a
few short quotations from letters 1 received in response
to my query as to little economies:

*The first to come to mind under your paper is
discount all bills promptly, as your supply house can
afford to give hetter prices when they know their
invoices will be paid promptly.’

“If furnishing street lights, show your council and
committee that you are trying to give the city all the
contract calls for.’ -

*Treat your customers as reasonably as possible ;
they will reciprocate.’

* Collect all your bills before the 10th of the month.’

* Keep the stock-room under lock and key and have
supplies taken out on requision; men get careless and
this is a leak that foots up very fast.’

¢ Bad joints, that is, joints not soldered, and loose, is
poor ecconomy.’

*The use of exhaust steam for lieating in winter is
cconomy.’

Every plant in itself ix a distinet problem and what
may be cconomy in one may not aaswer in another.
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OTTAWA LETTER.
(Cotresprndence of the € axApIaY Lnagtaic ar News))

Tui Ottawa Electric Railway  Co. have purchased a
large purcel of property near the Experimental Farm,
Sixteen acres of this is wooded with ehn, maples and
birch, and is known as the * West Ead Park.”  ‘The
Somersett street cars furnish i five minute service during
the evening, and less frequently  during the day,  The
park wis opened on Saturday evening, July 18th, when
4o0o people were there.  “The company have erected an
open air theatre, with seating capacity for 1000 people.
A commodions stage, with electric foot-lights, a good
orchestra and high class performances, fill this enclosure
every evening.,  Edison's late invention, the Vitascope,
has been running for three weeks. It requires two cur-
rents to operate it. The trolley circuit wis used to re-
volve the films before the aperture and an alternit-
ingr cireuit to project the views on the canvas,  The
grounds are lighted by numerous are lights.  Five
swings and a piano are operated by an ordinary street
car motor.
plying
cvenings,

The company deserve great praise for sup-
pleasant  recreation for the warm  summer

Ottawit possesses 2 large number of electrical firms,
of which the following are a portion :

Godard, Garrioch & Co. have been very busy, and
have a neat display of electric fixings connected with
installations of light or power.

The younyg firm of O'Rielly & Murphy have in a little
over a year built up a satisfactory business.  They had
as many as fifteen jobs on hand at once this summer.

Chubbuch & Simpson, a new firm, are doing a gowd
business, and have a lot of work on hand.

H. McColl, agent for the Chanteloup Mfy. Co., Mon-
treal, reports business fair.

Mr. Cotter has invented an electric carpet beater. It
is a simple little affair, but is a marvel to work.

R. Anderson, general electrician, is installing an elec-
tric lighting plant of 73 lights,on the steamer Empress
for the O.R.N. Co., and a 23-light plant on J. G. Brig-
ham’s ferry wharf.

Ottawa No. 7, C. A. S, E., who bhave a number of
members on the river, hold their election of oflicers in
December instead of May, and their semi-monthly meet-
ings on the 2nd and 4th Fridays,  Their last meeting,
July 31st, was one of the best they have had.  The offi-
cers are as follows: President, T. J. Merrill; Vice-
President, A, Gaul; Financial Secretary, T. Robert ;
Recording Secretary, T. G. Johnson ; Treasurer, Wm.
Hill; Conductor, John Harris; Door-Keeper, J. F.
Peters ; Trustees, Thos, Wensley, john Cowan, F. G.
Johnston.  The delegates to the Kingston convention
will be T. J. Merrill, F. G. Johnson and F.W.Donuldson.

VERTICAL STEAM BOILERS.

Takre an ordinary horizontal tubular boiler, one of the
kind used in hot water heating plants, with the space
inside the shell completely filled with tubes—set it on
end, with a furnace below and a chimney connection
above, and you have pretty nearly what, for many
years, has been the standard type of vertical boiler.
And a good serviceable kind of boiler, too, it has been,
with all its shortcomings. In cost it was moderate ;
no special setting was required for it repairs were
casily made, the compactness and a reasonable degree
of efficiency were secured with it, so that even to-day it
has not outlived its period of uscfulness, but continues

in fvor and is employed in a wide variety of cases
where, all things considered, no other form of boiter
will give the same degree of satisfaction.

Aad yet, for large powers, for high economy, for
stalard use in high-class power station work, even its
distinctly good points could not command its applica-
ton, except in forms so modified that in many cases
little semblance remains 1o the carly upright tubnlar
boiler as we all know it. ‘The designs have been care-
fully worked over, all with the end in view of turning
out something better than the original, and the result
that while the later boilers also are vertical, in the
sense, primarily, that they take up more head room
than ground space, their tubes are not always vertical
nor even approximately vertical, and there is not in
every case the conventional shell within which tubes
and flues are disposed.

Nor are the tubes always fire tubes, as in the ordin-
ary vertical boiler, for conveying the products of com-
bustion from the furnace to the chimney ; frequently in
the newer and more complex desiyns they are  water
tubes instead and do not always run in straight lines,
but often curve and twist in vertical and horizontal
planes, in helical paths, in almost al directions imagin-
able, with the one aim ot making them eficient heaters
of water, by promoting circulation and absorbing, to
the greatest possible extent, the heat of the fuel liber-
ated in the furnace.
zine for December,

Albert Spies, in Cassiers' Maga-

RECENT CANADIAN PATENTS.

Cantadian patents have been granted fur the followang electiical
and steam engineeringg devices:

lusulatings joint: Chitago Gas & Electtic Fixtwre Manufactur-
iny Co., Chicago,

Valve for boilers- -Jolim Harrison, Winnipeyz, Man.

Electiical indicating mechianism for journal boxes W, k.
Chockly, Denver, Col,, UL 8,

Electric  eailway -- W, R,
Phitadueiphia, U, S,

Filunents and carbons for electiie lamps. Jo HL D Willan, 16
Helens Place, London, Eng.

Purvis and Mo Mo Nostiongg,

Bonding device for cleetrie railways-—Wilson Brown, Canden,

L. s,

Electric bunp hangee AWm, AL Thompson, Toronto, Ont.
Turbine water wheel: Joha H. Staple, York, Penun,, U. S,
Steam boiler furnace- Thomas York, Portsmouth, Ohio, and

James E. York, Duluh, U. S,

Turbine water wheel--Joln B, McCormick, jr., and James

Dixon, Yaork, Pean, U, S,

High pressure engine—John Wand, London, Ont.
Appliances for cleaningg car tracks: Simuel Irwin and Albert

S. Geiger, Waterloo, Ont.

Split switch--~Uldarique Gilbe:ult, St INidore Junetion, Que.
Force pomp—Wm. E- McCall, Peterborough, Ont.
Electric safety appliance for railroads. - Edward Levi Orcutt,

Sommerville, Mass., U. S,

Turbine water wheel— W, O, Crocker, Turner's Falls, Mass.,

U. S.

Electric railway- -John F. and John AL Jordan, Brooklyn, N, V.
Electric railway gate - Herman Biermann, Bieslan, Germany.
Machine for raising  and lowering  electric light

MceLeod, Cannington Qunt.

Eleetrie locomotive

Nelson

Jo Jo Heillmann, Paris, France.
Balanced steam engine-—J. J. Heillmann, Paris, Funce.

Queen Victona has had several telephones wstalled in Windsor
Castle. They are placed on her majesty’s study table and com.
municate with Lord Salisbury at the Home Oftice, Marlborough
House and puckinggham Palace.  In a few days an clectrophone
will be introduced at Windsor Castle, and the Queen will be en-
abled to hear all the Iatest entertainments in the London theatres
and cotieet halls,
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SOLUTION OF ELECTRICAL QUESTIONS.

By the courtesy of Mr. James Milne, we are enabled
to present herewith the solution of the guestions sub-
mitted  for the electeicity examination of the “Foronto
Technical School, at the close of the last session

1. State cleardy Ohm's Law. Wit is the anit of resstanee?
the umt of current 2 and the unit of electroamotive foree 2

[\b)

ANsweR. Ohmvs Laws The strength of a0 currest va
ditectly as the Eo M. F. and inversely as the R, or the mtensity of
the current s equal to the « Fodivided by the resistiuiee, ioes,

N D
¢ oRe R

The unit of sesistance is called the *Ohm™ and is cqual to
100 Ca Gl 8ot of resistance. [t is the resistanee of a column
of pare meecury 1 square millineter i section and 106 centimetres
lonye at a temperature of 32°F. The unit of current is called the
“Ampere” and is 10 ' Co Gl S, units, It is that current which
will deposit .025 grams of silver per hour or decompose 0055914
grams of witer per houre The unit of clectro-mtive foree s
called the *Volt ™ amd is equal to 107 C. G S0 units, aanl is abwo
the E. M. Fo necesaary to send a carreat of 1 aapete throngh a
resistance of 1 ohm,

¢ CR.

2. A battery of 15 cells, arranged five in series and 3 abreast,
produces a current of . smperes through anexternal R of 5 ohms,
Find the EM F of cach cell if its internal Ris 3 ohms.

Let x - Number of cels in series.

. i maltiple,

I EMFE of cach cell

R External R,

o Juternal R,

E «wE

R™ xr
¥

C(’&)—.r + R) -

and substitutingg all the data given in the question for the above

we get
_5(5 ; 3, 5)

E - 1 volt.

ANSWIER,

¢ -

a B

H
“n

-

be

3+ Whatis the best way of arranging 28 cells, cach having an R
of 3 ohms, so s 1o produce the strongest current in a citewit of
28 ohms,

Anse  In this question the internal R muast be - extermad R,

. Xe T
that is —— _ R
v

x
orltX oy
v
=73y
but the 1ot number of cells = x, y = 28, and substituting this

salue of X, viz.: 7y in the equition, we get

Ty -8
¥ o2
Therefore the number of cells in nltiple < 2, and as the totad
28
nuber ofcells - 28, .o the number in series : 1.

4. Compare the resistances of & wire 30" longg, Job” dizunceter, and
that of another wire 15" longg and (03" diameter.

ANSWER.

[N Ressiance of one wire. R, Resistance of the other.
1, lemgthhof 00 o L lengilh  *e s e
J, dameter of 0 s dinm., 0 e “

then Ry L Jor.of 1
R, L& 152.00° 2

Ri:Rerrge2
5. 000 feet of copper wire . 102° diameter is wound on an mma-
ture of 2 bipolar geneeator, Find (1) the total resistance of that
wire, and (2) the resistance as measured at the brushes of the

machine,  One anl fool 10,3 ohme,
Ans. Qo this question the formuli is exactly the same as in the
prececding, that
Rt R LG
R RLd] 104t 10001
R, ) s, B0 04
[ ALY 1430201302
1 ohn,

1 ohimrepresents the total resistance in 1000° of copper wire, and
in an armature of a bipolar generator thete would be two wires of
§o0” long in parvallel, 1 e, we have aderived cireuit, cach of the
brauches having 3 ohm tesistance cach, which gives us 4% ohin
as the resistance as measured at the brushes.

6. Take the above question but substitute iron wire,  What is
the thickness so that the sesistance will he the <ame in ciach case?
The specific tesistanece of copper to that of ivon is as 1 : 6,

ANS, The cross section will be six times that of the copper,

or the dinmeter N w2 x v
250 mills or .25°
7. Prove it 546 watts make a horse power.  Answer this
fully.
ANS~The wnit of power is 10" ergs per second 1 watt,
A hore power
1 foot

550 ft. puds, per second.
30,479 centimeters,
Libe 3530 grams,
30379 2 353300 il pde 13825.27 grun, cent.
Buta geam g8 degrees, *
oA 82527 2 981 13,502,600 ergs,
penerally denoted 1,356 x 1o ergs per second,
buta hop. 530t puds, per second.
e B350 % 107 x 5§50 engs per sccond per b, p.
But 10" ergs 1 watl,
1-350_x 10"~ 350

oo 3

740 watt o .
‘o 74 s per by

8. 1000 feet of wire No. 6 1 and S has a resistance of . obms,
Find the watts lostin an e tight ciienit § miles long,  Each
lamp takes 1o amperes of current.

ANs = The total R i the circuit —

= 10,56 ohmis

C'R = 10" x 10.56 = 1036 watts

9. The EMF of a certain dynamo machine is 100 volts, and
the totad R of the circnit is 1 ohme What H. P would have to be
eapended in working under these comditions,

ANy — I, 1N 7246 = C' R

H.p _OR O CE _ B
T 6 T 36 T 6
100
7461 = 13.4 e pe

10. Distiggruish between work and power.  What is the unit of
cach?  What is the Britishheat unit {772 ft. pounds] equivalent to
in clectrical units of power?

ANS.—Work is the product of a force and the distance through
which it acts. The unit of work is the work done in overcomingg
unit force through unit distanee, i e, in pushing a body through
A distance of 1 centimetre apainst a force of 1 dyne. It is called
the “erg™  Since the weight of 1 gram = 981 dynes, the work
of raisingg 1 ram 1 centimetre against gravity would be 98t erges
or pergs. Power s the rate of working, the unit s called the
watt 10 ergs per second. 1P 736 watts 550 ft. pds., how
many watts will 572 fi. pds. be equal 10?

330 2 772 11740 1 1047 watts, answer.

11, Deseribe fully the Edison chemical meter 3 knowing that
ampere passimgy for 1 honr between zine plates insmersed in o so-
tution of sadt of thiat metal will remaove from one plate and deposit
1125 milligrams on the other. Whist would be the amount of cur-
rent that would pass in the above meter if the resistance of the
German silver shunt was .02 olims, and the resistance of the other
circuit in which the zine voltameter of 2.5 ohme iy inserted in
series with another R of 46,46 ohmy, if the deposit was 200 milli-
grams?  Make a sketch of the arcangement.

ANS - The answer to this question is 4oo ampere hours.  The
Edison chiemieal meter was fully described and illusteated in the
paper on t Meters 7 read before the Canadian Electrical Associne
tion by Mr. James Milne, and which appeared in the July issue of
the ELECTRICAL NEWS,

3. Describe the Wheagstone's bridge as fully as you ¢an, and itlus-
trate the application of the instrument by an example.

ANS.-The\Wheatstone bridge maybe scpresented by the diagram shown,
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aml coneists essentially of wires arranged in multiple are.  Suppose cur-
rent enters al A, it then divides, past going through A B C, and pant
through A 1 C, dividing

itsclf intu pasts that shall be ¥

to one another inversely as

the resistances  in  the
branches,  Since the cur- ) c
rent is going from A to C 7

the point A must be at a
highes potential than the
point Cand therefore these
will be a gradual fall of
potential atong the branches A B C and A D C. It is therelore pos-
sible to find various parts along these branches that will be at the same
potential, By altering the resistances in the branches it may be <o
adjusted that the point B is at the same potentinl as the point D,
When this is so the bridge is in a condition for taking the obscrvation,
When B and 1D are at the same potential there is uo E M I between
these points and conseuently no current will flow in the wire connect-
ing them,  The attainment of this condition is indicated by no detlec:
tion on the galvanometer G that connects B to D.

Let AB=the resistance in the ann AB

HC=the resistance in Whie arm BC, and so on,

We have the following simple relation when the above condition has
been satisfied @

AB. DC  AD. BC, and as the resistances in three of the asms are
known it is an casy matter (o find the fourth.  Suppose DC to be the

unknown, then
AD. BC

DC —=—

The following is a proof of the prinaiple of the bridge s Suppose the
figure represents the instru-
ment when thete is no 2
detlection on the galvano.
meter, i. ¢, when no cur.
rent is passing through B >
and DD, and suppose p to
represent the potential at
13 which would also be the
potential at D since no cur-
rent flowsin BD, and fetp, 2
represent the potentialat C

sl

but the EM F in AB is the diffes-

E b 1
- { .
RR of At

o but the same current must pass

By Ohm's law we have C- T{

ence of potential between pand py.~Cin AB -

ilarly the cureent sn BC — 221
Harly the Rof B5C

through BC as that passed through AD, since none goes through BD.
. Pmpy = (1)

. AB BC
In the sume way the cursent in 4 p:\ D and it must  beequal to
Prm D hatis =t h—
Be o TAD oe- @
and if we divide (1) by (2) we get —— '\\l!)‘ ll_:(C:_ ~AD. BC- AB. DC.

Numecrical example 2

AB = 100 ohms  BC = 9756 ohins

AD = 100hms DC = unknown
DC «20%9756 | 4956 o}
C ) 975.6 ohms.

13. How ate very high resistances measured? A galvanometer ot
Gooo obms shows a deflection of 16” when a certain resistance is in cir-
cuit with it. Knowing that the same galvanometer shows the same
deflection with a resistance of 1-10th micgohm in circuit when shunted
with a 1.99th shunt, find this cestain resistance.  The resistance of the
battery is neglected.

ANS.—As the ordinary bridge is only capable of measusing resist.
ances up to 1,111,100 ohms a different method is adopted for measuring
resistances above this, viz: by the galvanometer.

l’lll*'j }I[IIT—
R ~/meg b O -
S=7
FiG, 1. Fic. 2.

Lct the first figure indicate the citcuit with 1-10th megohm in serics

with the shunted galvanomcter, and the second figure that of the cirenit
with the unknown resistance in series with the galvanometer without the

shunt. By Ohm's law we have
[ L k. d G+S
€ x lu("”m TS
GES
Gs . .
Whete (," S Joint R of Galvanometer and Shunt,
i Revistance of lhlluy
S
k a Constant to bring .l. Lo Amperes,
o, Detlection of (mlvammw(cr.
G+S _— .
) ‘53 Multiplying Power of the Shunt.
In the second figure we have

@ 1 12
R R+ Gt B
In the first equation we have
N GS
B (R LR
and in the sccomd equation we have
E (R Gyt l!) k. d,,

(I{o Hl) kd, (("s

S
Sulntituting the numbess in the ¢ uulum and omitting the resistance

of the hattesy and cancelling k, we have
. (n $ (- 4+ h
(R+G) (R + s) a2

(:ooo«(,o(x l(;ooox(:o.(i
%000 +60.67"  60.6

ol

-
4 1) Lk ('5,3

e IREGUED) K,

(R, + 6ooo) d,

and as d, = i, we get
R, -+ 6ooo ~ (100000 + Go) . 100
R, - 10,000,000,
Thetefore, the resistance of R or x is 10 megohms.

(looooo+

14, Show by a diagram the geneeal arrangement and connections of
generatoss taning on a 3-wire system.  Show by an arrow the dircetion
of the currents if (1) both machines are doing cxactly the same amount
of work 3 (2) if one wachine is doing more than the other,  Place in
position ampere and voltmeters,

ANSWER, —

S‘l(

Bt d Macdoras dos

lhs same
amoest of Wré

Ome Machews e
Heo the

15. 880,000 lines of force (N) are to forced through a bar 20 in. long
and 8 sq. inches in aren. Find the reluctance and the magnetizing
force in ampere turns to ¢ffect this magnetization.  Permeability .. 166,

Axs.—Reluctance . JCPRID 20 1

$x166 66.4

area x u
Ampere tumns = N X reluctance X . 3132

= 880000 X 77 X +3132

- v x.3132=: 4150
880000 X 63

16. Ina gencrator which is driven by a 100 1L I\ engine, Lelt speed
3,000 ft per minute, there are 200 conductors in the armature winding
100 scctions in conmutator, the gap is 45  Find the torque and the
deag on the active conductors,

ANS.—100 h.p. = 5000" X torque
100X 33000

5000
= 660 1.
272 of 200 -~ 150.".
360 ’

Torque =

_660

The active conductors = P = 4.4 s, drag

on cach conductor.,
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HEAT IN CYLINDER WALLS.

Tuere, was made recemly at Sibley College an anter-
esting study of the foss of heat from the cylinder walls
of an engine duringg each stroke.  The object was tode-
termine the varsing temperature of the eylinder head
durings the stroke.  Steam on entering the cylinder
witems up the surlaces and acertain amount ol heat s
stored in the eylinder walls ; when the exhiiust opens
the temperture falls and heat flows from the walls and
is lost.  Fo determine this, experiments were made with
110 he p. slide-valve engine, cutting off at about haif
stroke.  The plan of investigation was as follows: A
wire of small crossssection and high electrical resistance
wits placed on the inner fuce of the ¢ylinder head, and
connected in multiple with a constant current supply and
a debeate galvanometer. As the temperature varies
with citch ey cle o the eagane, the dectrical resistance of
the wire rises and falls wath i, the amount of current
flowmg beng  altered, and 4 curresponding  deflec.
tion bemng thus obtained in the gahanometer.  To pre.
serve i permanent record of these pulsations, the gal-
vanometer was of the misran type, so that its deflections
could be recorded on a sensitive photographic plate.

his galvanometer is of special interest. 1t consists
of a minute needle and mirror, mounted with a short
stuspension, and surrounded by v coil of fine wire, pliced
in a powerful magnetic field.  This instrument possesses
it great sensitiveness, and since its vibrating parts arc of
such delicate proportions, can be relicd upon to give ac-
curate results. The field produced by thecoil is at right
angles to the permanent fickd, and the galvanometer bes
ing acted upon by these two forees, takes up i resaltant
position, and follows this resultant with unerring ac-
curacy, regardless of the rapidity of the current changes
in the coil,

The bigh shuat resistince on the engine head consists
of 277 of No. 3o iron wire stretched back and forth over
wsheet of mica and held in place by heavy mica strips
clamped over the ends 3 the whole being held in place
by i frame of fiber-board securely bolted to the head.
This construction allows the wire 1o be well insulined
clectrically, vet exposed to the live steam.

To obtain a constant current supply, astorage battery
of high potential was used, with a large resistance in
series, giving o current of about .8 ampere.

As the galvanometer and resistance in the engine
head were in multiple with  this battery, and the
changze of resistance due to heating in the head was
slight in comparison with the resistance in series with
the storage celly, the current remained perfectly con-
stant, and a1 common error in this method of operation
wis thus eliminated.  An are lamp, especially constructed
for the purpose, furnished the light for the wirror of the
galvanomcter.

The reflected iy was moved along a alit, behind
which a photographic plate was carded up and down by
the indicator reducing motion,

The diagram obtained with this heat indicator was
almost exactly like the regular indicator dingram in ap-
pearance, its lines representing temperatures instead of
The diagruns were tiken at various pres-
sures and speeds, and all showed the same charcteris.

pressures,

a nearly constant temperature from admission to
a sudden fall
at release, and a continual ll on the return stroke

ties
cut-otf, a slight drop bevond this point,

until compression oecurred, when there was a marked
rise in temperature.

Another experiment was also made to determine how
deep in the evlinder bead the temperature varied. It
was found that at a depth of beyond .03 of an inch the
temperiature of the heiad did not vary, but remained con-
stant some 30 lower than the temperiature of the steam
at initial pressure. As the depth was decreased the
temperature varied with the steam, and the cards again
showed the same resemblance to the first experiments.
From this investigation it is evident that the depth of
metal affected to cause the phenomena of ceylinder con-
d2nsation is very slight 5 that the heat eycle in the iron
follows the indicator diagram very closely : and that the
average temperature at the point where varintion ceases
is quite near the temperature of the steam.

NEW GASOLINE MOTOR.

e accompany ing illustration shows a grasoline motor
of new design built by Mr. Thomas Reiy, of Hamilton,
The engine has an apen base, the charge of gasoline be-
ing drawn directly into the glinder, where it is ignited
by an electric spark. It has an impulse at every revo-
lution, but can at will be closed down so as to have an

impulse every second or third revolution, as desired.
The engine is built in two styles, vertical and horizontal,
the vertical being preferable for boats and the horizontal
for carringes or power purposes.  One of these motors
has been at work in the maker’s premises for some
months past, and is said to give entire satisfaction. It
ix the first motor of the Kind 1o be made in Hamilton.

When an injector fails to work, ascertain if the pipe
to the boiler is free and clear, for it may have become
partially filled with sediment, thus causing all the
trouble. -

A contemporary prints the following as 2 simple
mathod of demagnetization 1 A\ stronyg magnet is pliced
in o horizontal position  on 2 table, for instance and
the watch held horizontally about half 2 yard off on a
level with the maygnet. The wateh must then be
brought slowly nearer the magnet, while being turned
slowly, and at the same time as regularly as possible,
between the fingers, us on a vertical axis.  When the
poles of the magnets are reached, the turning of the
witch is to be continued while beiny gradually with.
dswn until the starting point is reached.
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ELECTRIC QOAL MINING PLANT.

A MOST interesting matter in connection with i visit
to the underground workings of the new Vincouver
Coal Company's mine at Nanaimo, B. C., is the electric
plant in operation there. It has been in operation for
four years now and has worked smoothly from the first,
and given perfect satisfaction. 1t has quite superseded
mule haulage over the underground trunk roads, but for
branch roads mules are still employed.

The engine used for gencrating the electricity is the
well-known Erie Ball high speed type, t6-inch cylinder
by 16%-inch stroke, automatic cut-off, centre crank,
double fly wheel, and is run at a speed of 233 revolutions
per minute.  Its rated h. p. is 150, although the work
is being done with an expenditure of go h.p. It is
bedded on a foundation of concrete, brick and stone,
immediately resting on two large blocks of dressed sand-
stone, which keep it perfectly firm and rigid.

Two boilers are used for supplying power.  External
fire, Lancaster pattern, 24 feet in length by 4 feet 6
inches in diameter, and carrying it pressure of 8o lbs.,
but, should more power be required, are good for 120
ths.  The steam is carried from the boilers to the cn-
gine, a distance of 200 feet, in covered pipes and with-
out appreciable loss.

The dynamo is a large one (130 kilowatts), and was
made and supplied by the Canadian General Electric Co.,
of Peterborough, Ontario, Canada. It is run from cn-
gine by an endless perforated belt 15 inches in width,
The speed at which it is run is 640 revolutions, giving
340 amperes at a pressure of 230 volts.  This low pres-
sure, although tending to loss in the mains, gives entire
immunity from danger, which is absolutely necessary in
2 mine where it is almost impossible to keep workmen
from coming in contact with the wire.  Spare armatures
are always iept in reserve, so that there are never any
delays for repairs.

The power house, containing engine and dynamo, is
a largze building Go by 32 feet, and most complete in de-
tail, having been specifically designed for the purpose.
It has capacity cnough to contain another plant the size
of the present one, and inaddition provides : store room
and work room for winding armatures, ctc., all of the
work being done on the premises.

There are five locomotives, all of which were made in
Canada, four by the Canadian General Electric Com-
pany, of Peterborough, and onc by the Royal Electric
Company, of Montreal. Four of the motors weigh 8
tons each, and arc capable of hauling 4o tons of coal
alongr a level track at the rate of Gmiiesper hour.  The
other locomotive is 2 small one (415 tons), and only
draws 20 tons at a trip.  The distance of road along
which coal is hauled is two miles in one level, making
four miles for the round trip, and in the other level
where the other motor is worked the distance is one
mile, or two miles for the complete run.  In addition to
the locomotives there is 30 h. p. clectric hoist, operat-
ing an cndiess rope on onc of the slopes.

The linc conveying the current from the surface to
the shaft and down to the bottom, a distance of 1,000
feet, is 2 0000 copper cable, well coverad to protect it
from water, and hung on strong insulators.  From the
bottom of the shaft and extending throughout the minc,
the trolley wire is smaller—o00 wire - and suspended
from the roof or timbers of the grallery by specially made
insulated hangers, and held in position over the rail in

rounding curves by side wires or pull-offs, which are
also insulated. A second or auxilinry wire (insulated)
is carried in the levels as a feeder, to which the trolley
wire is attached at stated distances.

The plant is fitted up with all the latest contrivances,
switches, automatic cut-offs, safety fuses, etc., and in
addition to the work mentioned, supplies light for the
engrine rooms, boilers, pit-head and other buildings on
surface, and the whole of the pit-bottom and stables be-
low ground, also all important sidings or partings.
Each locomotive is fitted with head lights,

TWO SYSTEMS OF FIRING A WATER TUBE
BOILER.

Berow is given the results of two systems of firing a
water tube boiler, conducted by Mr. George H. Barrus,
at the Edison Electric Hluminating Company's power
house, Boston. The first test consisted in the common
method of spread firing, carrying a bed of coal 6 to 8
inches thick, and on the second trial a brick roof was
inserted above the lower row of tubes, covering over
half the length of the furnace, the flames passing to the
rear end before the gases were discharged into the tube
space. A second root was placed above the upper row
of tubes in front of the flame plate. The length of
tubes wis 8 feet, and the first roof extended backward
4 ft. 6 inches, leaving opening 3 ft. 6 inches. The
upper roof extended forward 4 ft. 6 inches. The
method of firing on the sccond trial consisted in the
coking system, with 18-inch firc on forward part of
grate, and a very thin fire at the extreme rear end.
Green coul was fired only on forward part of grate.

The boiler was 3235 h. p., constructed with two sets
of headers connected by short picces of pipe ; the tubes,
168 in number, were of the ordinary g-inch size, 18 fi.
lonyg, and arranged in two banks, 14 sections wide,
with six in cach section ; two steam drums, 44 in. in
diameter ; arex of heating surface of boiler, 3,737 sq.
ft. ; area of greate surfuce, 38.3 8q. ft.

Iastead of the coking system showing a more perfect
combustion of gascs, as expected, the actual result was
a loss, the difference being 3.5 per cent.

Data AND RESULTS OF EVAMORATIVE TESTS ON 325 Hokeg-
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*THANKS to the telegraph,™ said Lord
Dufferin at the annual banquet of the
British Chamber of Commerce of Paris,
“ the globe itself has become a mere bundle of nerves,
and the slightest disturbance at any one point of the
system sends a portentous tremor through its morbidly-
sensitive surface.”

Iafiuence of the
Telograph.

.

As we go 1o press, an International
Electrical Congress is in progress at
Geneva, under the auspices of the Swiss
Socicty of Electrical Engineers. The prominent clec-
trical socicties of Europe and the American Institute of
Electrical Engincers are giving their support to the un-
dertaking. The following subjects are set for discussion:
** Magmetic Units,” Photometric Units,” * T ransmission
and Distribution of Power to Great Distances by Means
of Direct and Alternating  Currents,” ** Protection of
High-pressure Overhead Electric Lines agiinst Atmos-
pheric Discharges,” ** Various Disturbances Caused by
Electric Traction.”

1aternational Elec-
trical Congress.

PROBARLY in no department of clectrical
Prices ‘3:':"""" supplics has competition and the cutting

of prices been reduced to so fine a point
as in that of incandescent lamps.  Prices have eventually
got down below the profit line, and as a result the
American manafacturers recently held a conference in
New York, at which an understanding is said to have
been reached which is expected to put a stop to the dis-
astrous under-cutting of the past.  Each company is
<aid to have deposited the sum of §3,000 as a guarantec
of its willingness to abide by the agreement, and a fine
of 10 cents per iamp will, it is said, be imposed for sell-
ingg below standard rates.  Future prices will range
from 22 cents for lamps of 8 t0 25 c.p.. to $1.65 f
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lamips of 150 c.p. in broken lots, and in standard pack-
ages from 20 cents to §t.50.  The manugement is said
to have been vested in o committee. Some of the com-
panies interested deny that suchan organization has been

effected.

T Privy Council has just  handed
down its judgment in the case of the
appeal of the Toronto Railway Com-
pany for recovery of upwards of $30.000 which the
company were compelled by the Dommion Government
to pay as customs duty on steel rails imported for use
in the reconstruction of their system.  The Exchequer
and Supreme Courts ol Canada upheld the interpreta-
tion put upon the tariil by the Minister of Customs, but
the Privy Council has come to a contrury conclusion
and has decided in favor of the plaintifis’ contention
that steel rails for street railway purposes are entitled

‘The Duty on
Stecl Rails.

to free admission in the same manner as steel rails for
use on steam raifways.  This is undoubtedly the com-
mon-sense view of the matter.  The Toronto Raihway
Company deserve the thanks, it nothing more, of every
clectric railway company in the Dominion, for having
fought the matter through and secured from the highest
tribunal in the Empire this favorable decision which
cannot be reversed.

ScisxTiFic men from all parts of the
world assembled in Glasgow the Iatter
part of Junce to participate in the cele-
bration of the j0th anniversary of Lord Kelvin's occu-
pancy of the chair of Natural Philosophy in the Universit,
of Glasgow. During half 2t century Lord Relvin has
been an indefatigable investigator of the laws governing
clectricity and the methods of applying the same for the
benefit of mankind.  He is the author of many devices,
notably measuring apparatus, which arc the recognized
standards in use throughout the world at the present
time.  He received the honor of knighthood for vatuable
services rendered in 1838 in overcoming  difliculties
incident to the successful operation of the first Atlantic
cable, and was clected to the peerage in 1891, The
celebration included a conversazione by the University
of Glasgow, at which were exhibited Lord Kelvin's in-
ventions ; addresses by home and forcign university
bodies, learned socictics and students of Glasgow and
other universities, and « public banqguet by the corpora-
tion of Glasgow.

The Kelvin Celebra-
tion,

Puniie lighting in England is largely

Muniapal Lighting  in the hands of the municipalities.  The

extent to which this i the case is indi-

cated by the fact that & Municipal Electrical Associaticn
has been formed, which has just held its first convention.
In Canadat not more than half a1 dozen municipalities
awn and operate their own lighting plants.  The citizens
of the town of Goderich have lately voted in favor of
the purchase of a municipal piant, and the town of New-
market has the subject under consideration at the pre-
Tt is difficult 1o determine from 2t few such
isolated cases whether or not the municipal control iden
is likely to grow 1o important dimensions, as it has
done in Englind.  Should it do so, the sales agents of
the electrical manufacturing and supply companies will
require o be trained in the ways of the politiciin, so ax
to be able to secure the votes of the councilmen or alder-
men in favor of their particular apparatus.

sent ume.

The man

who can ¢ pull the wires ™ (no pun intended) most skill-
fully will probably secure the orders, regardless to a
large eatent of the superiotity or inferiority of his goods.
This method of selling goods promises tooceupy o great
deal more time and to cost more money than the selling
to private individuals or companies, as at present.

Disturbance ot Tele. J1E German Tmperial post-office has
graph and Tetephone compiled statistics which show a steady

Circuits. increase in the number of disturbances
to telegraph and telephone circuits as the result of the
multiplication of electric railways. 1o our last issue we
published the decision of the courts in an action brought
against the Montreal Street Railway  Company by the
Bell Telephone Co., for injury sustained as the result of
disturbance of their circuits from the action of induction
currents emanating from the street railway company's
wires.  The decision was adverse to the plaintifis. Our
readers will be interested in knowing the method em-
ployed by the German authorities to protect the telegraph
instruaments from high pressure currents.
pose fuses are put into the circuits.  These fuses consist
of a wire 0.07 mnn. in diameter, and made of it non-
oxidisable alloy. They are enclosed in glass tubes
sem. to 6em. long, sealed at both ends, and fitted with
metal contact picces.

For this pur-

In this way the formation of an
arc at 300 volts pressure is avoided.
of the wire is 0.8 amperes.

The fusing current
The whole fuse is kept in
position between contact springs, and is easily inter-
changeable.  Another type of fuse used by the Imperial
post-office consists of 2 porceluin block about zem. high,
the fuse wire running through a hole across the block.
Both types have given satisfaction.

The possibility of acetylene gras becom-
ing a competitor of clectricity as an
iluminant, has greatly disturbed the
minds of a considerable portion of the clectric lighting
fraternity.  There is no room for doubting that the
illuminating power of the was is very greatly superior to
that of ordinary gas 3 and that if it were merely a1 ques-
tion of light it might perhaps become a very formidable
rival to clectricits.  But the question of cost comes
very prominently into consideration and here it is that
we mieet the strongest argument agrainst it. It is not
merely the cost of the carbide itsell that must be taken
into account, but that of all the accessory devices, the
secondary receiver, the pipes, fixtures, ete.  As to the
cost of manuficture ol the carbide, there are so many
conflicting estimates, statements, and claims, that we
consider oursclves amply justified in taking up a very
conservalive position, and saying that there will have
to be a very considerable degree of higher mutual cor-
roboration and unanimity amony writers on the subject
before the public can be expected even to form an
opinion on the subject, much less to make any invest-
ments.  One writer of undoubted scientific qualifica-
tions says, **Present average cost of illuminating gas in

Acetylece Gas,

the holders of the large gas companices approximates 30
cents per M, while the cost of acetylene gas in the
holder, with calcium carbide at $37.09 per ton, woulkl
be cquivalent light for light, to illuminating gas at
37 7 10 vents per M, making the cost of pure aicetylene
per candle power approximately 2o per cent. higher
than that of ordinary illuminating gas” 1 acetylene
were mixed with air, no doubt the cost would be lower,
but the advisability of distributings the mixture through
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a city would be very questionable, owing to the risk of
the mixing being improperly done, and the quantity of
acetylene falling 1o such 2 percentage as to form an
explosive combination.  Any person using the gas in
their houses would require @ duplicate holder, so0 that
one might be charging while the second was running.
As the gas in holders would be at a pressure of over 6oo
bs. to the square inch, a valve would be required to
reduce it down to that required at the burners.  No
doubt such a1 valve is obtainuble bui would require
attention which the average houscholder would not or
could not give. A failure of the valve would entail the
eseape of the gas, 1t would appear that considerations
of cost and convenience o to shew that, at the present
at east, the incandescent lamp has nothing to fear from
acetylene gas, which may find its way into the residence
of an occasional wealthy  houscholder, but not into

general use.

Wi would bespesk o most  careful
study of the very valuable paper pre-
sented by Mr. Gossler before the last
meeting of the Canadian Electrical Association. A very
large number of our readers are personally and financi-
ally interested in clectric lighting stations ; and as a
great proportion of these stations date from the time
when electrical machinery had not received the careful
study that is now devated to it, it is only reasonable to
suppose that the apparatus used is of the very ineflici-
ent types that characterized the early days of clectric
lighting. Transformers have only of very Iate years
received much consideration, but the study of the con-
ditions under which they operate, and the principles
involved, his led to very great and beneficial changes
being made in their construction.  The saving effected
by the changes indicated by Mr. Gossler, resulted from
the substitution of modern high-class transfarmers for
the old type ones previously in use; and nothing can more
vividly illustrate the difference in value betwesn old type
cheap goods and new type expensive ones thaan the fact,
as stated by him, that the annual savings effected by the
new transformers will pay for their cost in about 23 years.
In smaller electric lighting plants nothing is more usual
than to make sclection of machinery and apparatus on
the basis of cost solely, 1. ¢., they choose that one that
costs the least money.  This is really the most expen-
sive policy to adopt, and as the knowledge of electrical
investors extends, with respect to the machinery they
operate, and what groes on while current is flowing, it
will become more and more evident to them that to buy

Antiquated vs
Modern Apparatus.

modern, superior, and therefore high-priced machinery,
gives a far better investment than cheap stuff. One
frequently meets men whose knowledge of clectricity is
so comprehensive that they know it ali.  These persons
will of course never learn anything, but the earnest
cledtrical student every day becomes more convinced of
the fuct that the more he studies, the less e finds he
knows.  The mlluence that transformers cin exert on
the profits of an clectric plant is so appreciable that we
reccommend all owners to very carcfully examine into
the cfliciency of that part of their installations.

A water in Electricity of London, with uent innacumey, sayvs
e Western Electrician, notes that the uew presidemt of the
*Natonal Electrical Association ™ is ** Mr. Frederick, who is an
Englishman,  Donbileas the witention was to convey the idea
tat Frederie Nicholls, lately clected to the presidency of the
Nauenal Electrie Light Assoviation, was bom in England,

NOTES FOR ENGINEERS.

To pack piston pumps for kerosene, cup leather, such asis used
in packing hydraulic pumps will be necessary.

Have o regular system for doing your work in the engine and
boiler rooms and have i time and place for everything.,

Long yreate bars make hard work for the lireman, and he can-
not always keep the back preate of the fumace in good order. A
short wide furnace is the best.

When usingg the ordinary brass check vabves, it is a good fdei
to use one size larger than the pipe calls for, as the water will
then flow through them with less friction.

Ater taking a prround joint apart clean it well, and  before put-
ting it togrether aguin, oil it thoroughly and if it is 1o be exposed
to heat use eylinder oil for this purpose,

When piping up a plant, use angle valves wherever convenient,
as you will then hane less joints 10 make up, and angle valves
offer less obstruction to the passagre of steatn than globe valves.

For removing scale from boilers, or rust fiom any metal, use
kerosene oil, - To loosen i nut which is rusted to a bolt, saturate
with herosene. It is simple, but by 2l odds the most eftective
rust or scale resolvent.

There ase two methods of oblaining the beat value of coal ; one
by burning & representitive sittple in some kind of oxygen cals
orimeter, and the otheris to analyse the coal and cquate the
clements with their beat vadues, The oxypen calorimeter s
goneradly preferred, but some engineers prefer the analysis,

One poumd of rood coal is equal to about four-teatin of 2 pound
of wood without regard to the quality of the latter.
contitin more witer and sap than others, some are dense while
others are porous, but considering the pure wood fibre, all woods
are practically the scune so far as their value for fuclis concerned.

Some woods

If you are using a power pump for feeding your boiter and there
is no way  to regulate the amount of witter delivered, connect a
3« inch pipe into the discharge pipe and also into the suction pipe,
with i valve to regulate the circulating water. By openingg this
valie the amount of water delivered to the boiler may be dimin.
ished, and so a uniform water level maintained,

If the safety valve leaks and grinding it in affords only teme
porary rebief it way be caused by impurties in the water caosing
a thin seale to form on the valve and seat, and after the valve bas
been apened ance it leaks until grround i again. 1 have known
sodda ash, used as a boiler cleanser, to do this, but when its use
was discontinued and oil used instead, the trouble disappeared.

On taking charge of a steam plant the engincer should at once
acquaint himselt with the peculiaritios of the engine, and next
should acquaint himself with the peculiarities of the proprictor or
superintendent. One is just as essential as the other, for c¢ach
will need an equal amount of **managing * if the engincer is to
make an unqualified success of running the plant.  Some good
engineers make a mistake here and fail accordingly.

If your injector has been in use for several yeans and is not as
teliable now as it was when siew, do not throw it away, calling it
worn out, until you have carcfully cleaned it with a solution of
muriatic acid and water. Disconnect the injector, put corks in
the outlets, and fill it up with the solution, letting it stand over
Wash ont in the moringg with water under pressure, and
scef atis not as good as new. The solution should not be
stronger than about two parts of water to one of the acid.

night.

In cnase of accident in your boiler room, where prompt reduction
of the tempemmture under the boiler is necessary, too great care
cannot be exercised by your fireman.  As a rule he will proceed
at once to *daaw the fire,” but if the boiler s in a eritical state,
such an act is certainly not wise.  When o fire is disturbed, the
bheat which it gwves ot s matenally ancreased  for several
nunutes, and unless the entire boady of the fire can be ramoved at
onc strake, the aafest plan s 0 smother anth damp ashies or
fresh conl.

Many a leaky piston or valve rod which is chronieally so, could
be cured by tuming the piston so that the wom place at the
bottom would come at the top, or by putting a liner at the bottom
to carry the piston at a higher level, Sometimies the bottom
port of a piston has been deilled, and the boles filled with hard
Raxbbitt 1o raise the piston up into line.  Sprungy ringes of cast iron
or brass cannat be depended on to ceatre a piston ar Keep it in
line, because of the wear.  Rabbitt plugs will semve sueh a
purpose, and they can be renewed when oceasion requires.  This
is an casier and cheaper way than having & new piston made
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ASBESTOS.

THERE is probably no production of inorganie nature abow
which there is so much popular mystery and msconception as
asbestos, It is vigguely understood that the principat cliim of
this remarkable product to attention is that it canpot be consumed
by fhe, and not infrequently the effect of the mention of asbestos
is to carry the hearer back to the days when the people of the
Pharaols wrapped theie dead in cerescloths, woven from fibee, in
order to preserve them, the body having been fiest embaled.
Romuatic storvies have alsa come down to us of ancient demons
strations of magic in which asbestos his plos ed the leading part,
but the real interest in asbestos contres in the present, It is of
more importance to the human race toaday than it has been o the
whole vange of history,  Asbestos twenty-five yeirs ago was
practically not known in the laboratory of the chemist or mineral-
ogist. It now finds its way in one form or another into every
workshop where steam is employed.

To the question, ¢ What s asbestos 2
to find an answer.

stas not altogethes casy
Geologgists ddassify it wmong the hosnblends,
In itself, asbestos is a physical paradox, a mineralogical vege-
table, both fibrous and crystalline, clastic yet brittle, a floaing
stone, but as capable of being carded, spun and woven as flax,
cotton or silk. It is appuently & connecting link between the
vegetable and the mineral kingdom, possessing some of the chag-
acteristies of both, T appearance icis light, buoyant and feath-
ery as thistledown ; yet, inits ernde state, it is dense and heay
as the solid rock iu which it is found,  Apparently as perishable
as greass, itis yet older than any onder of amimial or vegetable fife
on carthe. The dissolvingy influcnces of tine seem o bave no
effect uponit,. The action of unnumbered centuries, by which the
hardest rocks known to geologists are worn away, has left no
perceptible imprint on the asbestos found embedded i them,
While much of its bulk is of the romghest amd most gritty mater-
ials kKnown, it is really as smooth (o the touch as soap or oil.
Scemingly as combustible as tow, the fiereest heat cannot con-
sume ity and no known combination of acids will destructively
affect the appearance and strength of its fibre, even after days of
its action. It is, in fact, practically indestructible.
bustible nature rendens it a complete protection from flatnes, bt
beyond this most valuable quality, its industrial value is greatly
auggmented by ats non-conduction of heat and clectridity, as well
as by sts impottant propriety of practical msolubnhity m acids,

Its incom-

Asbestos has been found in all quacterss of the globe, 1t comes
from ltaly, China, Japan, Austritha, Spam, Potugal, Hungaey,
Germany, Russia, The Cape, Central Afpca, Canada (Fye, 1),
Newfoundld, this country, and from Seuthiern and Centin
Americi.

Notwithstanding this wide distribution of asbestos, the only
varicties which at present appein o demand sevons consideration,
from a commercial point of view, are the Russian, the South Afri.
can, the Italian and the Canadian,

Refore the development of the Canadian fields, the lialian

F1G, 1.~ CANADIAN ASHESTOS,

asbestos was supreme in the mirket. For nearly twenty yean
ltaly has been looked to for the best grmdes of the fibre, From a
pomt on the northern mountain slope of the Susa valley is tahen
the floss ashestos fibre, the appearance of which in jas stoves is
so familiar.  In the same locality is found x fine white powder of
ashestos, which serves for paint and other purpases. The mining
is carried on at a height of from 6,000 o 10,000 feet above sea
level

But the lalian asbestos industry, once so importany, is alroady
on the down grade. The difficulties of mining are very great,
and unduly increase the cost of pronduction,
Judged by the latest standards, is of inferior quality 3 it is not
casy 1o spin, and it does not pulp well in the making of paper.
The best grade is extremely rare, and it €ost of mining and
transportation is prohibitive.  The supply from the Italian mines

The asbestos jiself,

is mapidly fallimg off. As o matter of faet, Canadan contains the
asbestos segion of the worlid, in the sense that while its
mines are practicatly unlimited o productive eapacty, the produet
is of a quality which fully meets the requisements of the newest
and most exacting of the innumerable uses that are daily being
found for it

et

The process of manufacture is intensely interesting, more espe-
cially from the fact that as the industey i constantly entesing
upon novel plitses, new methods of treatment and special machin.
ery have to be devised. One of its special uses is for wall pager,

One of the Eurgest branches of asbestos manufacture js that of
sectional exhnders for pipe coverings, for wetaining the heat of
stesan and other papes, fult protectine covenngs for boilers, frost.

16, 20 = ASBESTOS MINING.

prouf protections for gas or water pipes, and cement filling, which
can be Lid on with a trowel, for the covering of steam pipes,
boilers or ills. o some of these cases, where it is only neces.
sty to verain the heat, the asbestos is mixed with other sub.
stances § but where the protection must be fireproof s well, only
asbestos is used, The utifity of such covering is well fllusteated
in the heating system of sailway ears. The main pipe from which
the individund cars draw theie respective heat supplies by side
mains, if not covered with ashestos, would lose o large proportion
of its endorie from the mpid motion of the ear through the air.
Aninterestingg innovation in this class of manufacture is asbestos
spongres Tt is nog ggeneradly known that spongge has gieat powers
of fire resistance,  The discovery wis made aecidentally not lonye
agro, and the resull was that a consignment of seraps of spongee
piched up on the Southern coasts was ordered for expenimenty
purposes. The sponge was finely comminuted and mixed intun-
ately with asbestos fibre. The combination was found so succeess.
tul fur any coverims which had o be fireproof s well ae e
proof that the material has become standard,

ate
Reingg full of uir
cells, it necessarnily makes an excellent non-conductor. Anothee
ey extensive department in asbestos manufacture s that of
packings,  Of these there are an infinite number of forms. In
these days of high pressures and ocean records, it is of supreme
impostance (0 marine engineers that they should have Jointing
and packing materials on which absolute rel

ance can be placed,
In order to micet modem exigencies every possible form of Pack-
ing has been constructed, particalarly with asbestos amd metallic
wire, and with asbestos and rubber cores for gland packing.  The
making of asbestos paper varies from the building up of the
thickest millboard 1o the production of o writingg paper which,
“rom its indestructibility, is vaduable in case of fire for preseniing
charters, palicies, agreements and other important documents,
To the electrical engineer asbestos is absolutely indispensable,
Many pants of electrical devices and machinery and wires througl
which the clectrical curient passes become heated, and were it
not for the clectricnl insulation and heateresisting qualities which
ashestos possesses, the appamtus would be completely destroy
pasticularly in the case knowa 1o electricians as **short circuite
ing.”  For such purpose it has been found advisable to combine
asbestos with rubber and other gums, and this combination is now

ed,
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used umversally for not only clectrical, but also steam and
mechinmecal punposes, . i

The newest depanture m the asbestos field is the cunalrm:lmn of
clecttothiermic apparatus,  The heating effect of the electric cure
tent s uthzed by embeddugy the wire inan asbestos .\lu:vt or pzul..
The pad 1~ used by physicians awd nurses for maintaining actie
ficial heat 1w tocal applications, and is said to be alr :.ul.\: l:u?;cl)'
used in hospitals,  Another application of the same prmcup!u is l.o
cat beaters. A sheet of asbestos, with the vmbedded wires, is
clamped between two thin steet plates, and the portable ll\':l(.l'l’
thus provided, or a4 series if need be, is connected to the care cir-
It gives an even and healthy heat, and

et queckly and easily. h !
can be sorepgulated as not o overheat the car.—George Heli
Guay, i New York Evening Post.

THE TELEPHONE IN RAILROAD PRACTICE.*

Tug growing use of the telephone in rnilrn:u.l work and its
present advantiges and futue possibilities is asubject well worthy
of consideration and study.

The telephone equipment at local points best adupted tothe
tiunsiission of the internal business of i railtoad, depends upon
the location and the degree of concenteation of the oflices at each
point. The value of a private telephone line cuuuccli.ng inter-
mediate points and the division headquirters along the Imc.oflhc
road is dependant to a lagge extent upon the number of instru-
wents it e enabled (o seeure intercommuication thereby.

In comection with the speaking tube or internal telephone
aatenr, special efforts are being made by the loeal telephone
(':nup:miu to offer the railroad companies  instrumients ‘.'ul(l
apparatus that vary with the character of the servive desired.
For instance:

Svatem A—A central switeh with lines radiating from it, each
lhw.lx:ning one or more stations connected with it the whole
being arranged for nterconnnunication.

This system is operated in much the siime manier as an ordinary
telephone exchange, a switeh being located at some central point,
provided with a means for callimg and receiving calls from each
station, and for connecting the severad stations with each other,
The switch may be located where it ¢an be aperated by some
person in connection with other work, or if the system is large,
the services.of aregular operator may be required.

“This system G but one station is coneeted on each radiating
L} see s secrecy between any two stations and provides for
independent communication: between a0 sumber of stations at the
saune time,

Svstem B- A switeh at a particular oftfice with lines madinting
l'rm;l ity cach Jine baving ane of more stations connected with it
the whole being arenged for communication to and from this
particular oftice, but not for communication between stations on
different lines.

This system is used for teanscting business between «
e oflice and seversil stations i cases where 31 is not
red that the sations communicite with cach other.

A switeh

is provided at the main oftice only.

This system (if but one station is connected on each tadinting
line) secures seereey between the main office and any one of the
stations.

Syatem C - A awiteh at cach station, with means for connecting
|lwlm~|num'lll at such station with lines extendingg to cach of the
ather stations,

This systent is so areuzed that a peson at any station can call
a apeciid line and establish the desired
connection without the aid of an operator. 1t does not secure
secteny Wosuch o degree as syatems AT or CBTA awiteh

any other station over

bemy located at cach station, access may be hiad to all circuits
whetlier in use or vot, but asthe bell at the desired station is the
only one operated when xeall is made, seereey is fairly assured,
and iterruptions are not likely to occur unless the use of the same
crreunt should be desired by 3 second party and his insteument be
connected for the purpose of makingg a call. Ttis possible for
parties w1 several stations (o convense independently with each
othier at the same e,

Syatem -\ single cincuit connecting two or more stations,

Al instruments beingg connected upon one circuit, e switching
apparatus is required, Quly two stations ¢an use the line at one
tinme and there can e no secrecy, as a call made from any station
will ringg all bells simuliancoasiy,

* Paper tead before the Ass e o Radway  Telegaaph Sajetinmenlems,
Fuortrews Muonitae, Va,, Junc 17, by W. W Rysder, Clikagn

Systems A T and BT are especially adopted and serviceable
for Greight oftices and yaeds, round houses, switchiog towers, ¢le.

System #C*is perhaps the most convement and satisfactory
when the stations 10 be connected are not nuerous,

Syetem 1D is the most simple and inexpensive.

Aun outgrowth from system A 7 s the present private branch
telephione exchange.  The benefits derived fiom the establishment
and operation of private branch exchuanges seem comparatively
unknown, and especially 50 to those who have not been closely in
touch with the prowth of this particular line of the business, and it
is with 2 view of arousing interest i this direction, as well as
seeuring additional information through the discussion which |
trust will follow this paper, that 1 have endeavored to colleet as
mueh reliable information as possible bearing upon the subject.
This very Iack of tamilizarity with the braneh excliznge frequently
results i s much less eflicient service from a given number of
telephone lines than would be secured were they merged into the
so-ealled exchange.

*In the mutrch of civilization the improvements of yesterday
are discarded for those of to-day,  The tin speaking tube once
used for interior communication gives way to the telephone.  In
this agge when only time saving is considered atore important than
Libor savingg, and the combination of both is the prime object with
all active minds, the importance of rapid and reliable communica-
tion can not be oversestimated.  Especially true is this of the
business conducted in a large building where the Tabor and delay
incidental to employing messengers o oflice boys, make an
nportant item of expense.

In the genvral offices of a large
riailroad company, where every office can be connected one with
anothier, and the various working departments be bronght into
tatkings relations with one another, this telephone service is a
time, money and labor saver; and where the heads of departe
wents are separated from eich other by doors, stain aud passages
itis invaluable”

Every railroad man is familiae with the general scheme of
railroad organization, and the relationship between the various
depavtments, their chiefs, ete. The lines of suthority ave closely
drawn, and the flow of communication naturally follows these
divisional lines, .

As the division of responsibility ameng the several officials and
cmployees who carry on the operation of the railroad company is
plainly defined, so the use of the telephone tends to parallel those
divisions of responsibility and to follow the lines which separate
the duties which are to be performed. .

In the application of the telephone to the transiction of internal
business at local points and within 2 certain radius of the office
building or about the yurds and switching centers, the numerous
communications necessary are passed to and fro easily and
without doss of time.

The tendency is towards the constant growth of private branch
exchanges, as they give more perfect interchange of communica-
tion for every class of business, concentrate the service within
certain Jimits and cnable the business to be transmitted direct
without goiny through the medium-of the local telephone operator,
and vary the class and extent of the service desired according to
the price paid.

The benefits 1o be derived from the operation of the private
branch exchange bave been secogmized to a gredter extent in the
city of Chicago than clsewhere in the country.  As o matter of
fact there are at present in that city over 130 private branch
exchanges, operating an apgregate of over 1,200 telephone
instruments. These exchanges are operated by railroad and
express companics, large wholexale and retail establishments,
manufacturers, cte,, and e in extent from four to 100
instruments. . They are connected by means of trunk lines with
the local telephone company’s excliane, so that connection may
be had with the public.

In a great many cases a particular telephone, while grealy
needed for the handling of milioad businesy, has no occasion for
public connection.  If armnged »o that they can sccure such
connection, the tesult is that the telephone will be used more or
fess for private ends; consequently, wlien the pablic truak ues
are required for legitimate railraad business, they will be reported
*busy,” while as a matter of fact, they are being used for
private business,

To obviate this evil and to fumish as nearly xs possible what is
absolutely requiced, the loeal welephone company has recently
adopted a scheme whereby it is made impossible to give certain
offices public connection, although they arce able to secure
unrestricted intercommunication with every line eadiating from
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the branch exchange.  To giving this Bmited serviee, the tele-
phone company charges considerably lessened sentat, although
secutingg for the subseribes @ more efficient service by not allowing
the unnecessary blocking of his down-town tvupk wires,  “This
difference in expense together with the difference in price hetween
public and branch exchangze lines is almost, if not quite, sullicient
to pay the salary of the telephone operator even though you have
only a small numberof lines, and this natueally increases with the
greater extent of the system. )

The success of the system can beat b indicated by the state-
ment that of all the branch exchanges put in operation in the ity
of Chicago, only one has ever been taken out through dissatis-
faction with the system, and in this case it was only a short time
before the telephone company was requested to immediately
replace, the fitm finding that the inconvenience and loss of time
were greatly increased when the exchange was elosed.

The growth of the private branch exchange system must soon
extend along the lines of the individual roads; in fact, at present
the Peansyivania Railroad Company bas in operation a very
complete system which gives them diceet connection over wires
entively controlled by them between all division headquarters on
their road east of Pittsburgh.  Through the couttesy of that
company [ am pormitted to exhibit a dingram of this svstem.
They have branch exchanges at all division headquatters and
have leased from the Long Distance company necessary wires to
complete connections with these points, Other large eastern
lines, T understand, are now contemplatings the 2 option of this
sama scheme.

With the growth of the private exchange idei, these exchanges

will eapidly mualtiply in large cities and the necessity for means of
intercommunication between them without pzoing through  the
public exchange will become imperatives in fact, in the city of
Chicapro, at present, where branch exchianges are being operated
by the Chicagoe & Northern Pacific, Chicago, Rock Ishand &
*acific, Chicago, Milwaukee & St Paul, Chicago &
Minois, Nlinois Central, Chicagro & Northwestern and Chicago,
Burlington & Quincy Railroad companices this accessity is very
noticeable, and the local telephone company is considering the
question of trunking the different exchanges together,  With this
accomplished, it is but a step to the connection of the branch
exchamzes in one city with those in another over wires controlled
by the railroad companics.  How this can best be done can only
be decided by trial, and 1 believe we will have to meet this
particalar issue at a very early date.

When we consider the mapid growth of the telzphone system, it
seems a spuestion of only a short tine before the telegraph will be
largrely superseded by the telephone. 1t has been shown in
actual practice in commercial scrvice that messages of 30 words
can be read and intelligently transmitted ina quarter of a minute,
or 120 words per minnte, which is about 3,900 better per hour
than the average by Morse, using the Phillips code and the
typewriter.  The above record is taken from a gusranteed service
where the toll service is daily performed on this basis.

The question of the telephone not being able to compete with
the telegraph on account of the lack of records was happily
answered, you will recollect, by Superintendent Selden in a paper
read before this association at the 1894 mecting, and this feeling,
I believe, is rapidly passing away.

The despatching of trains by telephone has been tried with
perfect succeas in several instances in this country.  This is the
most exacting of service, aud the fact that it is a success speaks
volumes for its efficiency.

It is a wellk known fact that large corporations are slow in
adoptingy radical changes, but the improvements in 1clephone
apparatus are so marked and the benefits derived from its use so
evident, that they are being forced 1o recognize its merit and
consequently are rapidly advancing the movement.

One-half & square inch of piston area per hore power is a com-
mon rating for steam cngines.,

If the girth seams of atubular boiler Ieak and chipping and
caulking do not stop it, be sure there are no eracks in the plate,
or that defective rivets are not the cause of it. If the baoiler i
sound, the trouble way be caused by unequal eontraction of the
plates due to the introduction of comparatively cool feed water
into the bottom of the boiler. I the location of the feed pipe is
changed the lakage may cease without further attention.  The
water shauld be discharged into the bode of the water already in
1he boiler, and not on the hottom <heets,

ELECTRIC LIGHT INSPECTION.

T divisional inspector of electtic light, Mo, W, Johnson, of
Belleville, was here several day s last week, duving which time he
has inspected all the electtie light meters and also has been Took-
ing into the voltage or pressare carcded by the company. It will
be temembered that the Government fitted up apparatus in the
post oflice buildingg, but to suit the convenience of the Light, Heat
and Power Cog the inspection is now done at the premises on
William siveet. My Jolinson was not stinted in his praise of the
test boand and other appliances supplied by the ingenuity of M,
H. E. Reesory who, Mie Johnson siss, i the fitting up of these,
has shown his ability as an cleetrical engineer. It has proved
fortunate for the users of electrie light meters that they have been
brought under Govermment inspestion, if they are everywhere
asthey are heree Itmust be understood that the company here
accepted the meters from e nemufacturers as corteet and bl
their guirantee that they were ; but, when tested by the Govern-
ment standands, the majority of them have been found to be too
fast, ary in other words, against the cousamers,  Gae meter only
was found too slow and it was sixteen per cents that way, while
many of them were from seven 10 nineteen per cent. fast, All the
meters i town have sow been adjusted o segulated in the
inspector’s presence amd have been sealed by him. The inspeets
or explained to us that the Electrie Light Inspection At requires
each company to state to all its customers the ate of voltagre at
Mhich it will supply the electticity 3 the company here proposes (o
do this at a voltage of 104, but the inspeetor found that the com-
peany was furnishing it at fiom 109 to 112 volts and informed the
company that it was liable to a penalty for increasing or diminish-
ing the voltagre beyond orunder three per cent. of 104 volts,  The
reason for this provision of the law is that if the valtagee is greater
than the dimount specificd it destroys the lamps, ar i loss than it
should be the light is diminished. A mumber of our citizens
visited the Light, Heat and Power Company™s office while the
inspector was here, and had explained to them the interior of that
mystical looking object an eleetrie light meter, also how the
meters were tested, and the meaning of some of the technical
terms used by the electrie light finternity,
Lindsay, Oat.

Canadian Post,

The inspection by the Government of all the olectrie light
meters in town wis concluded this morning, neatly one hundied
and fifty having hiad the red seal attached to them,  The Governe
ment regulations give the electric fight companies until the fiist
of next June to have all their meters tested, after which it will be
unlawful for them o0 use any other. A penalty of 825 is o be
inflicted afler that date on any company or person who uses 2
meter which has not been inspected and stamped.

The Peterborough Light and Power Co. has done a popular
thimg in havimg its meters tested at once, and in this way again
has given evidence of how well it keeps its finger on the public
pulse, and have met the universal climor for inspected meters.

The inspector, Mr. Wi Johuston, informs the REVIEW that of
the hundred and fifty meters tested, about o dozen were incorrect,
NX were 5 e ¢y a3 couple S p.e, ad two 52 pees too fast, or in
favor of the company, while one, where the customer uses ten
lights, had not registered but a small percentage of the energy,
owing to part of the gearing having ot wrong, the customer's
bill for last quarter having been only $a.80.
ever, prove the value of the inspection. By a stmunee **irony of
fate™ the two meters that were twelve per centy oo quick, were
in the residences of two of the officens of the company.

Mr. Johnston also says that the work of jnspection, which it
was finnt intended should be done ar the gas inspector’s office in

These ciases, hows

the Custom House, was accomplished much more guickly at the
offices of the Light and Power Company whete through the
ingennity of Mr, Fidk, the compiany’s clever electrician, facilities
were provided.-<The Daily Review, Peterborough, Ont,

If the guides on an engine are made separate fiom the frame,
they may be taken off and planed wher they need ity but if they
are cast with the frame this cannot be done,

For lubricatings pump rods, a very good mixture is made from
tallow, eylinder oil and plumbago ;3 and if the water is warm, it is
better to add a little beeswax.  This, mixed with the fibers of the
rod packimg, will geecatly improve the ease of running and will
keep the vod in jrood condition s and, in fact, this and good wiste
may be used to replace expensive packing if the waste is properly
1aid up.
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WIRE INSULATION.
By H. W, NEILSON.

Tug insulation of wire for clectrical purposes has
grown into a large and important industry in this
country during the past ten years,  For the lack of the
right kind of commercial and scientific attention it has
grown up very badly in certain lines, viz., those relative
to lighting and transmission of power, which are the
lines covering by far the larger part of the business.

On the other hand, the manufacture of telegraph and
telephone wires, notably the telegraph, has been hrought
up to a splendid state of efliciency, both commercially
and scientifically.  The reason is not far to seck, when
we consider that such men as Lord Kelvin, Edison, etc.,
have not thought the minutiac of this branch too small
to engross their colossal minds, and that the manutac-
turers have co-operated with them to turn out a good
commercial article.  In lighting and power transmission
work, attention to the fine details of wireinsulating has
been positively shirked by the technical men, they hav-
ingg left their part to crude, untrained minds. A glance
at the patents list, with its hundreds of ridiculous,
foolish specifications for insulating wire, presents evi-
dence of uneducated dabbling.

In conjunction with this neglect of the engineer there
has been an almost entire absence of co-operation of the
business man with the technical.

As a consequence of the striving of the one for cheap
wire and the other for high quality, and no attention to
the intervening details, the market has run into two
channels : On the one hand a cheap and very poor insu-
lation, and on the other, a high quality and very high
price. There are a few grades between, of insignificant
amounts, which do not affect the argument.

A friendly association on the part of these men, with
a litle more regard to the importance of the details in-
volved, would in all probability have made a market for
a fair-priced medium wire.  For an instance, a wire is
needed for interior and hidden work, to o on a 52-volt
circuit alternating current from a 1,000-volt main line,
or on a 125-volt circuit direct, constant current.  For
this u wire is demanded baving an insulation resistance
of from 800 to 1200 megohms per mile, and unless the
engincer and underwriters are hoodwinked, a high-priced
rubber-covered wire is put in which is capable of with-
standing without rupture the shock of from 5,000 to 10,-
000 volts alternating.  This appears an excessively large
factor for safety, but with their present knowledgre those
on whom the responsibility lies cannot accept anything
less costly, and take the risk of perhaps an early break-
down of their insulation.  They have a general know-
ledge that an insulation compound made up with a large
percentage of pure rubber will resist water and not be
short-lived, and that a more attenwited compound, or
another compound, may be good or rubbish.  They can-
not tell without the test of time, and not beiny familiar
with its manufacture, they will not accept risks on
another’s ipse dixit.  They therefore must stick to an
extra superfine where an ordinary wire would do.

This ordinary wire, by whith is meant a fairinsulation
resistance sufliciently long-lived, at a medium price,
would undoubtedly be forthcoming if the market de-
manded it.  In this regard, however, when the engincer
dous not demand anything more than an insulated wire,
the purchasing agent has an opportunity to et some-
thing cheap, and the lowest tender gets the contract.
This is the place where very poor stufl masquerades as

electrically-insulated wire. One very prominent kind,
which is literally a whited sepulchre, is a wire covered
with a braid or wrap of cotton, or other fibrous material,
very hygroscopic, which is saturated with pitch, or some
much vaunted isulating paint, to render it non-hygro-
scopic, which it does not; the whole then receives a
plaster of whiting and fish-glue, or similar compound,
to render it fire-proof, which it does not.

Then again, where the high cost wire is put in, the
ends on the cut-outs, rosettes, etc., are often left bare
or worse by being insulated with sticking tape, made of
couton (hygroscopic) and poor rubber compound which
quickly oxidises, and against such weak spots a wire
having an insulating resistance of 200 megohms per
mile should be more than ample. In addition to this
the flexible drop cords to the lamps have simply been
called for in specifications as rubber-coverced lamp cord,
and the purchasing agent buys the cheapest article
which can legally be labelled ‘¢ rubber-covered.” If a
drop of salt water be dropped on this cord when the cir-
cuit is closed its quality will probably show up in a very
bright way.

The insulation called ** weatherproof,” which is not
weatherproof, however, serves the purpose for which it
is generally used very well. It is generally used as a
line wire on currents at a low voltage, and providing
that the pole insulators are good, it simply serves as a
separator, preventing a dead short circuit if stray wires
of low voltage touch it. In choosing this wire, if the
choice were made more with regard to its usefulness
and life, and not so much to the highly polished surface,
a saving in renewals might be effected without an extra
first outlay, in that the money saved by foregoing the
extra work in fancy finishing could be put into the ma-
terial, by having a heavicer, str ager covering.

It must be remembered that this covering only acts
as a separator, thatit soaks up water almost as a sponge,
and that the end to be gained is that the covering re-
quired be strong enough to resist the rough usage it gets
from the kerb-stones, posts, trees, road-gravel, etc.,
when the linemen are stringing it, and from the sun and
rain afterwards. To this end it is necessary to put on
two or more strong jute or cotton braids, and to saturate
them with a compound which will stick the braids to the
wire and preserve them from rotting.  There can be very
little of the polish left when the wire is stretched on the
poles after this handling.

The above somewhat short and imperfect remarks, if
they succeed in calling attention to a very backward
branch of electrical work, may suggest many ideas for
improvement.

(1). 1t may be suggested that some of our prominent
consulting engineers (men above financial interest in any
particular manufacture) make a special study of “this
subject, in order to have more than a mere general
knowledge of it.

(2). That the leading firc insurance companies together
engage a man thoroughly experienced in wire insulating
as a permanent inspector of insulations. (N. B. They
already do something abortive in this direction.) That
they fit him up with a laboratory, and have a sample of
all wires tested and put on record before they are allowed
to be strung, or

(3). That the government appoint this official and

(4)- That alaw be passed making it a misdemeanor
for anyone o string wires a sample of which has not
been officially accepted by the inspector.
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(5) That our colleges give some open lectures on the
chemistry, etc., of caoutchoue, resins, cotton, silk,
waxes, and so forth, which are or may be useful as
diclectrics or protectors to diclectrics.

A course on such lines as this would spread the gospel
of insulation, and would make for progress, in spite of
the stumbling blocks our rule of thumb men prove them-
selves to be, with their shellae and resin or such like
compounds, of which they make such a *“dark and bloody
mystery."”

—

THE UTILITY OF ELECTRIC CLUBS.

ELecTRICITY is now recognized as one of the greatest
factors in the commercial world, and the number of new
enterprises coming into existence, and for which the
services of competent electricians, engincers, ete., are
required, emphasizes the necessity of intending appli-
cants such positions thoroughly [fitting themselves
for the same.

The formation of Electric Clubs in the different cities
is probably one of the best means  of education and im-
provement. The opportunity is thus atforded for the
interchange of ideis and the presentation of papers on
practical subjects of interest.  The Montreal Electric
Club enjoyed a period of uscfulness during its existence,
but owing to the removal from Montreal of some of its
members, and the fact that the work was left largely to
a few it has ceased to exist.  We are pleased to learn,
however, that an effort will be made this fall to revive
the Club. It isa significant fact that many ot the
prominent members of this Club, which was composed
largely of the younger clectricians, have secured respon-
sible and lucrative positions.

In the city of Toronto there is also a good field for
the organization of a similar club. The number of
electricians, engineers, students, cte., in Toronto, should
be sufficient to ensure a fair membership.  During the
winter months meetings could be held, say twice a
month, at which papers should be presented and dis-
cussions held upon subjects relating to the various de-
partments of electrical work. It is hoped that steps in
this direction may be taken before the season is too tar
advanced.

MODERN PRACTICE IN INTERIOR WIRING.

IN the course of his paper on the ‘¢ Evolution of In-
terior Conduits from the Electrical Standpoint,” before
the National Electric Light Association at New York,
Luther Sticringer made the following statement :

The best experience in the past fifteen years in in-
terior wiring has demonstrated the following facts

First—Indiscriminate wiring with staples is univers-
ally condemned.

Sccond—Cleat wiring i admissible in exposed work
where the circumstances admit, but unot in concealed
work.

Third—Wires imbedded in plaster, depeading on the
insulation only for protection, are condemncd.

Fourth—Lead-covered wires are also condemned,
except where protected in a conduit.

Fifth—Wires in mouldings do not afford mechanical
or chemicitl protection, and are only admissible in sur-
face work.

Sixth—Wires carried in plaster, and covered with
split or zinc tubes to prevent injury by trowels, are con-
demned.

Seventh — Glass or porcelain insulators can only be
utilized in special cases of exposed work.,

Eighth - Paper tubes do not afford absolute me-
chanical and chemical protection.

Ninth lansulated tubes covered with a thin coating
o briss or other metals do not afford absolute mechani-
cal and chemieal protection, but in exposed work they
awre to it certain extent admissible.

Tenth  Woven fabric conduit does not afford abso-
lute chemical protection,

Eleventh.—Heavy insulating covering, integral with
the insuliation offers no absolute  protection agiinst
mechanical and  chemical injury, and is analigous to
rubber tubing for gas distribution installed throughout
a building.

Twelfth -Concentric wiring is practiced in England
with satisfactory results, but it is not in use in the
United States. 1t offers many possibilities in the divec-
tion of a solid and fixed system.

Thirteenth - Paper-lined iron or steel pipes, known as
iron-armored conduit,” ** builders® tube,” ** armorite,”
< Clifton,” and plain iron or steel pipe, are the only
conduits that can afford absolute security against me-
chanical and chemical injury and assure permanence.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

NoTs, -Sedretanes of Aswciations are sequested 10 forwand tnatier for pubilis
wation in this Departiient not Later than the 25th of cach month,

TORONTO, NO. 1.

Tue regular meeting of Toronto No. 1 was held on
the 15th of July. A pleasing feature of the meeting
was the presentation of a family rocking chair each to
Bro. T. Eversfield, engineer at Toronto University, and
Bro. Wm. Butler, engincer at Nordheimer's piano fac-
tory. The presentation wias made by the President,
Bro. J. Fox, on behalt of the Association.

HAMILTON NO, 2.

AT the regular meeting on the 3rd of July, the newly.
clected officers were installed by Bro. A, E. Edkins,
after which he gave i brief address in connection with
the approaching annual convention.  Bro. Pettigrew
also spoke along the same line.

BRANTFORD NO. 4.

The tollowing is a list of officers of the above associa-
tion for the term ending June 3oth, 1897 ; President,
J. B. Forsyth; Vice-President, Jos. Ogle; Secretary,
Thos. Pilgrim, Continental Cordage Co.; Treuasurer, L.,
Fordham ; Conductor, F. Temperance; Door-Keeper,
A. McKinnon.

PETERBORO NO. 14.

At the regular mecting of Peterboro Branch No. a1y,
held in Engineer’s Hall, the following officers were
clected @ President, W, L. Quthwaite ; Vice-President,
W. Forster: Sceretary, A E. McCallum ; Treasurer,
W. Tayler; Conductor, G. Pogue; Door-Keeper, P,
Milloy. Mr. Outhwaite was appointed as the represen-
tative to the annual convention in Kingston.

BROCKVILLE NO. 15.

James Aikens, Recording Sccretary of the above
branch, writes: On the sixth of July we met in our
rooms for the purpose of clecting officers for the ensuingg
year. The following was the result ¢ President, Archi-
bald Franklin; Vice-President, John Grundy ; Record-
ing Sccretary, James Aikins ; Treasurer, John McCaw ;
Financial Sccretary, Wm. Robinson ; Conductor, Fred.
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Andrews ; Door-Keeper, John Boyd ; Trustees, Ernest
Care, Edward Devine, James McRitchie.

Immediately after the clection, the Past President,
Bro. W, F. Chapman, proceeded to instruct the new
oflicers in the discharge of their duties, his remarks being
well received.  The next part of the programme was o
speech by Bro. Albert E. Henry, on the benefits which
he received in the way of technical knowledgze by join-
i the C. A S. E. We all hope to see No. 13 prosper
in the future as it has done in the past two years, when
Bro. Chapman was leader, and no doubt the President’s
chair will be ably filled by Bro. Franklin, the veteran,
and chief engrineer of the water works in this town,

THE ANNUAL CONVENTION.

The local association at Kingston have made every
arcangement for the entertainment of the delegates to
the annual convention to be held in that city on the 18th
and 1gth inst.  Itis expected that about onc hun-
dred delegrates will be present, and as Kingston is fuv-
orably situated for a summer meeting, a pleasant as well
as a profitable time is assured.

Mavor Elliott has consented to deliver an address of
welcome in the Council Chamber, after which a business
session will be held.  On the second day the delegates
and their friends  will sail down the river by special
steamer, visiting some of the most picturesque islands
of the St. Lawrence,  Among other social features will
be a drive to Fort Henry and around the Kingston Mills,
a visit to the penitentiary and other places of interest, n
lawn party at Ontacio Park, and a banquet at the Hotel
Frontenac on the evening of the last day, by the courtesy
of the local association.

The busimess programme was not finally arranged at
time of gomg to press, but it is expected that some in-
teresting papers on engineering subjects will be pre-
sented, and other questions of interest to the association
brought up for discussion. .

The members of the Kingston association are working
farthiully to ensure the success of the comention, and it
is hoped thetr efforts wall be rewarded by a large atten-
dance of members.

A NOVEL INSTALLATION.

Tue Royal Electric Company recently installed at
Peterboro one of their synchronous motors to operate a
stone crushier, used by Messes, Corry & Laverdure, con-
tractors for the construction of the Trent Valley Canal,
to crush all stone required for that section of the canal.

The Peterboro Light and Power Company furnish the
current operating this motor from their 180 kilowatt
¢ S.K.C generator recently obtained from the Royal
Electric Company.

This plant is interesting because it is, we believe, the
first of this kind and the only one in commercial opera-
tion in Canada, and because it indicates a uscful, profit-
able and practical direction in which central stations can
employ their plints during the period of the day when
lighting is not required.

Mr. J. F. H. Wyse, represeatative of the Royal
Eleetric Company, who directed the installation, spoke
of it as follows: **The current to operate the stone
crusher is transmitted from the station of the Peterboro
Light and Power Company, a mile distant.  The motor
plant consists of a ffty Kilowatt alternating current
syachronous motor, with its exciter, and a five horse
power starting motor.  The alternating currentis taken

by the motor directly from the trinsmission line at 1,000
volts.  The stone crusher is belted to one end of the
shaft of the synchronous motor, to the other end being
belted in tandem the exciter and stasting motor.

It was intended at first to use a shifting device or
clutch arrangement to connect and put into operation
the stone crusher after the synchronons motor had wt-
tained the required speed.  This plan was changed,
however, in order to simplify the arrangement, and the
five horse power starting motor relied upon to bring up
to speed the synchronous motor with stone crusher at-
tached, as well as to drive the exciter.

Although this demanded more power than the rated
capacity of the motor, it did the work with case, and
readily brought the synchronous motor to above the
required speed.

To indicate to the attendant on the stone-crushing
plant the proper time to conneet the synchronous motor
with the alternating current transmission line from the
station of the Peterboro Electric Light and Power Com-
pany, t regular ¢ S,K.C.” synchronizer, as made by the
Royal Electric Company, is used, which consists simply
of two of their ¢« 2 C” Stanley transformers, so con-
nected that when the synchronous motor is at the re-
quired speed and in step with the generator, a mile away,
a lamp connected with these transformers goes out, giv-
ing positive indication to the attendant when to connect
the motor with the transmission line.

The plant was started June 17th and the stone crusher
has been successfully doing its work every day. It has
been put to the utmost test 3 the greatest possible loads
have been put on; the crusher has been jammed full of
the hardest stones obtainable ; the greatest variations
possible in load, from nothing to the extreme capacity
of the crusher, have taken place rapidly, but no variation
in speed occurred, the synchronous motor meeting every
demand upon it without change.

Messrs. Corry & Luaverdure express themselves as
more than pleased at the operation of the plant.  They
have also bought another motor from the Royal Electric
Company to operate a pile driver.

THE VALUE OF ADVERTISING.

ONE of the largest advertisers in London says: ¢ We onee hit
upon a novel expedient for ascertaining over what area our adver-
tisements were read. We published a couple of halfscolumn ads.
in which we purposcly misstated half a dozen historical facts.  In
fess than a week we received between 300 and oo letters from all
parts of the country, from people wishing to know why on earth
we kept such a consummate idiot, who knew so little about Eng-
lish history.  The letters kept pouring in for three or four weeks.
It was one of the best paying ads. we ever printed, but we did
net repeat our experiment, beeause the one 1 refer to served its
purpose. Our letters came from school-boys, girls, professors,
clengymen, school-teachers and, in two instances, from eminent
wmen who have a world-wide reputation. T was more impressed
with the value of advertising from those two advertisements than
1 should have been by volumes of thearies."—Exchiange.

———

A second edition of the Inventor's Guide has been issued by
Muosars. Ridont & Maybee, patent solicitors, Toronto. It has
been considerably enlarged, and contains, in addition to other
interesting features, a table containing ccdnomic statistics of the
population, area, industries, cte., of the different countries of the
world. .

In re appeal of the New Westatinster and Burrard lntet Tele-
phone Company, the Supreme Court of RBritish Columbia held
that telephone wires, whether carned above or andemeath the
soil of the highway, arc liable to be taxed by the city of Vancou-
ver. A switchboard is not a fixture and therefore not liable to be
taxed.
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SPARKS.,

The Bramford Electric Light Company propose putling in o
new plant,

Only one tender was received by the Toronto City Connal for
the tetephone franchise for the city.

The employees of the Bell Telephone Company, Montieal, held
their annuad pic-nic on the 25th of July.

The town of Goderich has passed a by-law to introduce the .
sandescent system of electrie lighting.

The Citizens' Light & Power Co,, Cote St Paul, Montieal, will
build an addition to their engine house.

Mackay & Guest, of Renfiew, Ont., intend cerectingg an isolated
water power plant and putting in another machine,

The City Council of St. Thomas, Ont., will submit i by-law to
the ratepayers for the establishment of an electric light plant,

The Lachine Rapids Hydraulic and Land Company have been
granted permission to increase their capital stock to $2,000,000.

Judge Thos. Deacon has decided that the Bell Telephone Come
pany at Arnprior must pay taxes on $1,000 worth of real property,

A Chicagro lawyer has defined a promoter as follows: *¢ One
who sells nothing for something to i man who thinks he is getting
something for nothing.™

Mg, Nicola Tesla is announced to have discovered a method
of successfully transmitting electricity, upon i commercial basis,
over it distance of at least 500 miles.

The Board of Governors of the Hamilton general hospital are
considering the question of installing an clectric light plant,  An
estimate for a plant of 250 lights places the cost at $2,500.

Itis said that the Lake Superior Power Company, of Sault Ste.
Marie, Ont,, will o extensively into the production of caleium
carbide, the substance from which the new acetylene gas is manu.
factured.

Arthur Gagnon, a Bell telephone lineman, while working on
one of the company's poles on McGill street, Montreal, came in
contact with a live wire and fell forty feet to the ground, being
instantly killed.

The city of Vancouver, B. C., recently made a contract for
lighting the city at a cost of 2734 cents per night per lamp of
2,000 candle power. This is stated to be the lowest riate yet ob.
tained by any city of less than 30,000 population.

Said the maiden, archly smiling :
* Why all this cathodic fuss?
Men should know we've long seen through them,
But they'll never see through us,”
~—San Francisco Examiner,

The town of Trenton, Ont., has moved for an interim injunction
to restrain the Trenton Electric Light Company from supply ing
clectricity to persons outside the town and from using poles plant-
ed in the streets of the town for that purpose.
heard at Cobourg in September.

Incorporation is announced of the Little Satmon River Tele-
phone Company, for the purpose of constructing a telephone line
between Sussex, Clover Hill, Waterford and Havelock, N. B,
The promoters are Messes. S, H, White, W, J. Mills, A, L. Price,
C. J. Armstrong and H. B. Price, of Sussex,

The Toronto Street Ralway Company have under considera-
tion the construction of an clectric road from Hamilton to Tor.
onto. The road will, in all probability, be an  extension of
the present line to Long Branch. Mr. McCulloch, electrical
enyrineer for the company, is making a survey of the route.

The case will be

The Auburn Light and Power Company has been organized at
Peterborough, Ont., and is applying for incorporation. The
personnel of the company is Messes, James McKendry, M.P.,
John Carnegie and W. H. Mcldrum, manager. The object is
stated to be to supply electricity for power and lighting purposes.

The town of Peterboro, Ont., recently asked tenders for electric
street lighting.  The Peterboro’ Light and Power Company ten-
dered at the following figures for 300 nights in the year: Two
year's term, $63.00 per light; three years, $62.50; five years,
$57.50. The Auburmn Light and Power Company tendered at
$75.00, $73.50 and $72.00 respectively.  No action has as yet
been taken by the council.

The Lachine Rapids Hydraulic & Land Co., of Montreal, havingy
acquired the rights from the Standard Light & Power Company
to place wires under ground in the city, have applied to the city
council for permission to proceed with the work.  The company
propose to use cement lined iron tubes, similar to those used in
many cities in the United States, and vitrified tile afier the style
of the Niagara Cataract Construction Company’s plan, and for

subemains Edisow's tubing, filled in with asphalt by hydiaulic
pressuie,

A despateh from Chicago, dated July 25th, says: A combine
has been formed for the purpose of wamtaining prives, by the
leading manutictarers of incandescent Lunps inthe United States,
This areement will practivally put an end to the war in prices,
which has vittuadly done away with all the profits in this line of
business, The factorics and corporitions under the new combine
are : The General Blectrie, the Beyan-Marsh Company, Coluaibia,
Pachard, Westinghiouse, Buckeye, Sunbeam,  Adams-Bagnall,
Perkins, Betnstein, Beacon and Warren,

PERSONAL.
M. Wi MacKenzie, President of the Toromto Railway Co.,
has just returned from England,
Mr. William Akearn, jro, bas been appointed manager of the Ot
tawa Poreelain and Carbon Cou, vice M o WL Taylor, vesigned,
M. L. Bo MeFarlane, of Montreal, has been appointed General
Superintendent of the Bell Telephone Company of Canada,

Me. FL B Speneer, managing ditector of the Hull and Aylmer
clectric railway, has taken an oftice in the Central Chambers,
Qttawa,

Mr. Co R Hosmer, president and general manager of the
C. P. R, Telegraph Company, has recently veturned fram a trip
to England.

Me. Harey Nuttall, financial sceretary of Mowtreal No. 1
C.ASE,, is at present in England paying a visit to his friends in
his native land.

Mr. Geoo W Sadler, of the well-known fism of Robin, Sadler
& Haworth, has been elected as alderman to represent St An.
toine ward, Montreal,

Mr. De Hart, superintendent of the London, Ont., strect tailway,
is said (o have received an offer to manage a street eailway ina
large city in New Mexico.

Mr. C. J. Mullen, formerly clectrician of the Otawa Electric
Railway Company, and who has recently been in South America,
Lias arrived at Burban, Somb Africa,

Mr. Chas, Aird, inspector, and Mr. Geoo M, Seguin, cashier, of
the Ottawa Electic Railway Coy, have been appointed trion
master and accountant respedtively for the Hull Electeic Raitway,

T. ¢ death is announced in London on July 71h of Sis John Pen.
der, one of the original promoters of the Athantic cable, and pro.
minently conmnected for 4o years past with sub-masine cable
companies and enterprises.  Sir John Pender had reached the
advanced age of So years.

Me. Ho WL Kent, manager of the New Westminster and RBure
rard Inlet Telephone Company, was married on the Sth of July 1o
Miss Florence Emily  Findley, of Charlottetown, 1% I Mr.
Kent is well known thioughout the western provinee, havimg been
connected with the  establishment of & number of telephone
systems,

Mr. Gordon J. Henderson, of Montreal, has been appointed
manager of the Hamilton Electrie Light and Power Co. Mr,
Henderson is a hiother of Mr. C. W Headerson, clectrical cone
tractor, of Montreal. Mo, J. J. Wright, of Torouto, under whose
management the company bas been for some time past, has been
appointed on the Board of Directons,

TRADE NOTES.,

The W, AL Johoson Electric Co. have been awarded the con-
tract for a 4o arce light dynamo for the clectrie plant at Toromo
Junciion.

The St Johas Electic Co., St Johns, Newfoundiand, e
making extensive additions 1o their plant. E. Leonard & Son, of
London, aire supplyings the steam plant.

The Le Roi Miningz Co., of Rosland, B. C., have placed an
order with the Ingersoll Rock Drill Co., of Montreal, for a lurge
dircct-acting winding roll, 24 » 30, and for three 125 h.p. boilers.

The followingg is a partial list of motors installed by the Kay
Electrical Mfir. Co. during the last month : Messrs. Buntin &
Reid, Toronto, 4 h.p. motor ; Central Press Aggency Co., Toronto,
one clectrotypingg dynamo ;. Linden Creamery Co., Toronto, one
5 hp motor s Wherle Brush Co., Toromo, one § h.p. motor ;
Mr. Hutchison, wood yurd, Toromta, 10 hp. motor; Steel-Clad
Bath & Metal Co., Toronto, one clectroplating dynamo and one
1 o g-pole mator , Mr. . Moore, Toronto, one 2 h.p. motor,
Mr. Woads, printer, Toronto, one 2 h.p. motor ; Kemp Mfye. Co.,
Foronto, two 6 hp. motors 3 MceLean Publishing Co., Toronto,
ane 6 h.p, wmotors Mre. B, Lindman, Toronto, one & hop. motor ;
Mr. H. R, Cuddon, St. Catharines, one 3 h.p. motor; Mr. G. C.
Hinton, Victoria, B. C., one 3 hop. motor and one 6 h.p. motor.
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ELEGTRIC RAILWAY DEPARTMENT.

NEW RAILROAD MOTOR.

A rest of anew electric motor, the invention of Mr.
Nicola Tesla, will shortly be made at the works of the
Waestinghouse Company in Pittsburgh,  ‘The motor is
destined for use on the elevated railways in Boston, and
is i polyphase or mduction motor, applying an alternat-
ing current, which is siid 1o be preferable for Tong-dis-
tance transmission.  Its distinetive characteristic is the
utilization of the rotating mayggnetic field. It does away
with the commutator and the brush, necessiary to the
use of the direct currents in action.  Mr. Tesla states
that the discarding of these makes his motor less costly

an important consideration  more relinble, easier to
handle, and tess perilous to those who handle it.

THE HURON AND ONTARIO ELECTRIC
RAILWAY.

Tog Huron and Ontario Electric Railway Company
are stowly but steadily completing arrangements for the
According to the act of in-
corporation, the capital stock of the company is 1o be
Mr. N. McNamara, of Walkerton,
is president, Dr. Rollston, of Shelburne, vice-president,
and Mr. A, MceK. Cameron, of Meaford, secretary.
The road will extend from Port Perry to Kincardine,
with two branches, one running north from Priceville,
through Meaford, Owen Sound, Tiverton, ete., around
to Kincardine, and the other extending from Walkerton,
through Mildmay, Teeswater, and Lucknow to Goderich,
with a connection between Lucknow and Kincardine
through Ripley. The entire lengrth of the road will be
something over 300 miles, and motive power for its op-
cration will be supplied from stations at Eugenia, Glen
Roden, Southampton and Thompsoaville.

The company is authorized to issue bonds to the ex-
tent of §$10,000 per mile for construction purposes, and
$6,000 additionat for each mile double-tracked. At 2
meeting of the sharcholders held in Toronto recently an
offer for construction was received from a New York
firm.  ft was stated that most of the muaicipalities in-
terested had passed resolutions adopting the by-laws
and agreements with the company. A survey of the
This will occupy

construction of the road.

two million dollars,

route is now being made by engineers.
about two months, atter which track-laying will be pro-
ceeded with,

In Chemnitz, Sanony, no poles are used for operating the clec-
The wethod of stringing wires is by means
of mmunental roseltes fiustened into the woodwork o walls of

(e street sulway,

Bouses, having projecting hooks to which the wires are attached.
These hooks are firmdy fistened and aine tested with seven times
the weight they are called upon to bear. The eailway tracks are
Tevel with the pavements, and accidents are rare. The cars run
at o rate of 220 yards aominute in the contre of the city. . No con-
ductors are employed, the motorman being the only person on
By doingg awav with cone
ductors the company saaves 34,000 marks annuatly,  The fare is
only so pfennigs, or o tritle less than 2% <ents, an ol routes, tn-
cluding transfers. Should 150,000 pernons evade paywent in 12
motths, the loss would be only 15.000 marks, 1t would take
130,000 crasions in fare to offsel the company’s savings by dia.
peasing with conductor’s salaries. Fare baxes are atached to
both ends of the car.

boatd who represents the compaany,

SPARKS.

George Beattie was Killed by a trolley car on the Hall & Aylier
electric viilway,

AW DPrestine, o carpenter of Hespeler, Onte, was Killed on
the Galt, Preston & Hespeler street railwiy by falling between
the motor car and trailer,

An exhitntion of Reynold’s splfeloading clectrie ciar was given
in Monteeal recently under the supervision of Mr. St Georye,
City Surveyor.  The work done was satisfactory.

tu licw of privileges ranted by the city of Hull, Que., the Hull
and Aylmer Electrie Railway Company have agreed to light the
city for five years with thirty-two candle-power Lumps,

Arrangements are beimg made in St Johns, N, for the con.
struction of an electiic rilway, o operate between the city and
suburban villages within a distance of twenty miles,  The plant
will be driven by water power.

The Canadian Electric Railway and Power Co. is secking
power ftom the Dominion Government to build an electric railway
from Cobowry vin Port Hope, Bowmanwille, Oxhawa, Whitby,
Toronto, Qakville and  Humilton 10 Suspension Bridge and
Niagara Falls.

The Vancouser, Victoria and Eastern Railway and Navigation
Company is applying for incorporation to construct telegraph and
tefephone systems alony the lise of & proposed riilway from Van-
couver, B, C., through Manitoba, Omario and Quebee o the
Milantic seaboard.  The solicitor for the company is Donald G,
Macdonell, of Vancouver.

Experiments have recently been conducted in New York by the
New York Centrat Railroad Compriny, with i sew hot water motor.
The hot water, under cnormous pressure, is stored in supply
baoilers and then changed into the battery eylinders of the motor.
The grreat merit of the motor is said to be its cheapness,  The
cars can be operated upon any teack, all that is required being a
nmber of boiler houses alony the road,

An effort is being made by the citizens of Cote des Neiges to
compel the Manteeal Steeet Railway Company  to extend their
line along Grey street and up Cote des Neiges Hill.  The com.
pany object to building the line up the hill on the grovnds thn
there is little traflic and the danger to life would be very
wreat. The matter has been referred 1o the city attorney, with
the object of learningg who is the competent authority to determine
whete lines should be built in accordance with the terms of the
franchisce.

The belt line wilway around Toromto which was constructed
some yeirs ago by the Grand Trank  Railway Company did not
prove a paying investment, and has uot been opersued for some
time. A company is now being - formed, to be known ax the
Toronto Radial Railway Company, to acquire the property and
tranchise of the said railway, with the object of electrifying the
road, and with the privileyre of making extensions within a radius
of fifty miles.  Messes, Dewart & Raney, Toronto, are solicitors
for the company.

The directors of the proposed Carp, Alimonte and Lanark Rail.
way held a mecting on Wednesday last, when it was decided to
begin preliminary surveys at once. It is proposed to have the
tine run from Carp to Bridgewater, a distance of some 68 miles,
passing through Almonie and Lanark.  From Bridgewater the
Tine will conneet with the Central Ontario R, R. and the Grand
Trunk. Among the promoters are Mre. T. W, Ruins, president,
and Messes, W, H. Stafford, D. M. Fraser, D, Shaw, Dr. Groves
and J. W, McEloy,

The Ottawa Electric Railway Company provide amusements
for their patrons at the parks owned by the company adjacent to
thecity.  On the 22nd uitimo an exhibition of Edison’s latest in.
vention, the Vitascope, was iven at * West End * park.  The
Vitascope is an improvement on the Kinctoscope, and instead of
objects beiny reproduced in miniature in a cabinet, they are
thrown in life size on a large screen, just the same as lime-light
views, A view of Prospect Park, Brooklya, showing foot passen-
rers, bicyclists and homes passingg, was an interesting feature, as
was also the breakwater at Coney Esland.
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SPARKS.
The Toronto and Subuthan street railway has been extended to
Lambton Mills.
The Galt, Preston & Hespeler electrie railway
passenpers in June,
The Hamilton Radial Railway Company are actively engaged
in the construction of their tine.

earricd 23,000

A Clevelnd syndicate is said to be desirous of pureliasing fiom
Cal. Stacey the street railway franchise for St Thomas,

The sharcholders of the Hamitton and Dundias Railway have
approved of the conversion of the road into an electric line,

Contracts will be awarded thiv week for matesials requived for
the extension of the Hamilton, Grimsby and Beamsville Railway
to Beamsville.

Miss Lizzie Cole was killed on Queen street, Toronto, by being
struck by atrolley care The jury brought in a verdict exonerat.
img the employees on the car from bliame, but recommended that
the speed of ears be segulated by city anthoritios qad that wore
efficient fenders be used.

The projectors of the Hamilton, Ancaster and Alberton Radial
Railway have requested that aright of way be granted for their
proposed road from Hamilton to Ancaster. - Among the promoters
of the scheme are Messes, W, Ho Wardrope, W, F. Walker, Q.C.,
F. G. Beckett and Major Snider.

The city council of Hamilton have aeleased the $20,000 of
bonds of the Hamilton, Giimsby and  Beamsville Railway, held
by the city as security for the continued operation of the road,
This will enable the company to extend the road to Beamsville at
once, arrangements for which are now being made.

The Montreal Street Railway Company will hereafier issue cer-
tificates of merit to their employees.  Any man who has been in
the company’s service for five years will be entitled 10 wear one
pold band ¢ ten years' service will give two gold bands, and ap
additional gold band for every extra five years' service.

Mr. E. A, C. Pew, of the Hamilton and Lake Erie Power Co.,
has written to the Mayor of Hamilton offering to furnish power
1o run the pumping machinery for the waterworks for $10,000 a1
year.  He states that anangements have been made with eapita-
lists to have the canal and plant constructed by November next.

Suit is said 1o have been catered on behalt of Dr. Rolston, of
Shelburne, one of the promotess of the Haron & Outario Elecuic
Railway, to recover $3,000 for services, and  an injunction to pre-
vent the pavaent out of the moneys which the plaintitt ¢laims
have, through his eflorts, found llwir way into the company’s
treasimy. The company and Bo A Co Pew arve defendants in the
action,

The Hull Electric Railway desite to ran ashottspuor line in from
of their office in Hull, andethis is opposed by the City Couneil on
the ground that the company have no aight to any ot of the
street other than that occupicd by the main track.  “The question
will probably be settted by ki, amt as the act ander which the
company operates gives them the authority to operate an efeetric
road on the streets of Hull, the decision will be interesting.

The power house of the Monteeal Park and Wand  Railway
Company, at Mile End, Montieal, was completely destroyed by
fire on the goth of July. Besides the electric power plant the
compiny Just twelve open e, four tiailers,  two  eleetrie
sweepers, two tae wigzgrons and asmall steam locomative. The
loss is in the neighborhood of $40,000, and is covered by insurance.
The service on the road was continued as usaal the following day,
the Montreal Street Railway Company providing the power.

The Elektrotechnische Zeitschivift jives the following deserip.
tion of the areangement recently introduced in Stockholm for
the antomitic control of the aperation of the exchange s “The ex-
cliamges are fitted for night service, and for that purpose the
annunciators are provided with contact devices, which in falling
close a cirenit and cause i bell to ring, This arrangenient is now
employed duringg the daytime, but a call-indicator is  pat i
place of the bell This callsindicator consists of an dectromag-
net, the armature of which moves a sigoal belind a litle window.,
The rving-off indicators are provided  with the same deviee, the
only difference beingg a different color of the signal, Besides
facilitating the control of the operators the arrangement assists
the operator 1o a large oxtent, as it saves the continuous and
tiringy observatien of the smnunciator board,  The operator has
only to wateh the call-indicator and, when it signals, to look
the annunciator board,  The new exchamge at Chiistinnia, just
opened, hits a similar device,

CEDAR POLES

Telegraph, Telephone and Electric Light Poles
farge stock to «el ct frome=all lengths,

GEORGE MARTIN,
Fenelon Falls, Ont, X’:ﬁ:{:.“ Pj

ARE BLIND TO THE!R OWN INTERESTS if they
have uncovercdBoilers or Steam Pipes, as by havin

them covered with our Sectional Covering ‘it 18 no
oaly & great saving to your employers as regards tuel
butit gives you much less firing to do and enables you

to get up stéam in one-half the time on the coldest day.

. EUREKA MINERAL WOOL & ASBESTOS CO.

and Boiler Coverings,
s, RBagine Packiogs, otc. ®

124 Bay St., TORONTO

STEAM USERS

Deslring the services of COMPKTENT KEN-
GINPERS of any class, can obtain
sobey, intelligent and reliable
men, by applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

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

MUNDERLOH & CO.
g Montreal

TRY OUR'STATION

VOLTMETERS
... AMMETERS

Hundieds i use in United States, England, Germany,
France, Australia, Japan, cte.

WRITE FOR CATALOGUE AND PRICES

Mica Boiler Goverings

All Slc:;m
COVERING. It

BEST 0

Users should see the
is FLEXIBLE,
CENT NON--CONDUCTOR OF

Tetalby Mcchanical Eaperts of the C.m:ulun Pacific Ry, Co,
Geand Trunk Ky. Co.. Michigan Ceniral Ry. Co
oiler Inspection and Insurance Co., and |-m\n| tobeahe

ALL NON-CONDUCTORS.

NEW MICA BOILER asp PIPE
DURABLE asn & MAGNIFI-
HEAT.

9 Jordan St.

Pull Partioulars, Reports of Trials, Prices, Testimonials, &c

THE MICA BDII.EII COVERING CO., LimiTep

., from

o e T e _ S 3 A St P

Toronto, Ontario
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CANADIAN GENERAL ELECTRIC CO.

(LIMITED)

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

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

_BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. .  MONTREAL. Main Strest . - WINNIPES.
138 Hollis Street - HALIFAX, Granville Strest - . VANCOUVER.

Our Single-Phase
Alternating System

Is recognized as beng supertor to all other systems where lighting
service alone s required from an alternating circuit. . The generator 1s
simple i design and substantial in mechamical construction, the arma-
ture bemng of the won-clad type. It 1s automatic in regulation, being
compound-wound to admit of compensation for hinc-loss. -The single-
phase system of distribution 1s entirely free from the complications in the
wiring and difficulties m regulation and balancing of load attendant on
the use of the polyphase system for lighting.

Ploa; ;r‘on.!lon" the (:-A_N_Al')MN ELECTRICAL NEWS wher corresponding with Advertisers
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CANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

Railway Apparatus

W invite attention to the commanding position the Company has
attained in the Electric Railway field.

Our Apparatus is now in use on almost, without exception, c¢very independent road in the
Dominion, and the fact that we have been awarded practically all the contracts placed during the
past year for equipment cither for new or existing roads, is the strongest possible testimonial
both as to the superiority of the Apparatus itself, and the fair and liberal basis on which the
business of the Company is conducted.  Amongst the roads from which orders for apparatus have
recently been received may be mentioned the following :

Hull & Aylmer Electric Ry. Co. Vancouver & Westminster Tramway Co.
Moncton Electric Street Railway, Heat & City and Suburban Street Ry.
Powsr Co. Guelph Electric Street Ry.
Hamifton adial RElectric Ry. Co. Berlin & Waterloo Street Ry.
Cornwall Electric Street Ry. Port Dalhousie, St. Catharines & Thorold Street
Halifax Electric Tramway Co. Railway Co.
St. John Strest Railway Co, Brantford Street Railway Co.
Montreal Street Railway. London Street Railway Co.
Toronto Street Railway. Kingston, Portsmouth & Cataraqui Railway.

Chateaugay & Northern Ry,

Lighting and Power
Transmission Apparatus

1y considcring the development of our systems of apparatus for
lighting and power transmission, we have kept in view the important fact, that varying conditions
of service require varying methaods to mceet them.

\We¢ have in our Edison Direct Current Three-Wire System, our 500 Volt Direct
Current System, our Single-Phase Alternating Current System, our Monocyclic System
and our Three-Phase System, a scrics of methods, cach superior 1o all others, for the servied
to which itis adapted.  We are not confined to one system only, but cover the whale range of
Dircet Current, Single-Phase and Multi-Phase Alternating Apparatus.  Our interest in each case,
thercfore, Jies in using the most suitable system, since we nanufacture all; not in wwisting the
conditions to suit one particular system, however ill-adapted to the particular case.

Our recent sales of Lighting and Power Apparatus have exceeded all previous records and inciude the sale
1o the Lachine Rapids Hydraulic and Land Co'y, of twalve three.phase generators, each of 1300 h.p. capacily.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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USEFUL HINTS. !
The proper wav to protect a blow-oft’
e is 1o corver it withoasleeve withs an air
space between, and to use the hlm\‘-oﬂ'i

cork mote frequently.

According to Von Oechelhauser, says
the Gas World, a Welsbaceh Lump gsves one
candle for every 33 square millimetres of
Acconding to Bernstein, an elece

s e
teive glow-lamp filament goves off the e
four square millimetees,

Electoemns sav the safest plue of e
fugee durmyg a thunderstorm s a trolley
car, and that noonstance s known of one |
having  been struek by fightninz, The
wires and car pole are i fur better protec-
ton than any bygghtamg v,

Wihen buvingg gaskets with Wineh to pack
man-hole or band-hiole covers on steam
boiters, e caneful to select those that ase
coft and tough, and ot too th, for the
maide of the heads where these are to be
used, and also the covers themselves arne
frequently anstlnmg but smoorls and trae,
and the gaskets st Gl the gaps,” as it
were,

The tatters an the bell and annuncator
cuemt i an oftice buldingg beeame quite
westks o much so that it would not ringg
the bells although it would work  the
antunctors, they cequinmmgs Jess corrent
thim the bells,  Investigation finally lovcat-
ad the trauble as beage a wasted zine in
one of the cells of the banery. Fresh
~olutron m the coll and a new zine cansed
the svatem to work all right again,

There should be something i your ad.
Aiferent from any other ads i vou wish it
artract and hold attention, Novelty strikes
foraibly where the commonplace is un-
noticed.

WANTED- -BY ELECTRICIAN AND
STEAM ENGINEER

1 artner va qlant of con incandexcent lights and uge
wands, with an lighting, xe genctal man in charge of
sl (wilang tn tiim)  Neatly 10 yeans ervuerience on
all Lainds of conatnntion  thaoughly antad 10 arg
nsetes cor sjant eutrent 2 amd ¢ wire incamicwent  alv
1eansf wimee wawb . sagle and twe phawe with 7 amd
wiren e L jemtral Laminlge of vation w thing,
aeamn @ water  Thowmghtly well up in imandewent
Tohme A great Busider o6 amidde winnd amd gede
Lot weth  Fisstelansrefesences  Nalary bew fue stcady
empdayment Adkdtess O F
Faacraican Nows Otfice.

PAGKARD Incandescent Lamps
PACKARD TRANSFORMERS

Scheetter Recording Watt Meters
o o o oo HOMER GOMMUTATORS © o o o o

Packard Hospital for all kinds of Electrical Repair Work.
Expert Information given free.

PACKARD ELECTRIC COMPANY

(LIMITED)

ST. CATHARINES, ONTARIO
ur “Acme” Automatic . . . .

Railway Goach and Street Gar GURTﬂl NS

For cither apen or closed cars—umade to fit any Winilow,

ARE THE BEST IN THE WORLD.

We also manufucture a New Special Matenal for Excursion or Open Sticet Cars,
which 1s perfectly waterproof, will not fade, nattier in appearance, any widith without
a seam, stronger and cheaper than any shade now upon the market. Can Le seen on
new cars lately erected by the Taronto Railway Co.  \We also carry in stock every de-
scription of Railway Coach and St eet Railway Shade Cloth, Goods, Fixtures, etc.

WKITK 20k PARTICULARS AND SAMPLES

MﬁnZie, Turner & CO. Suavg

MANUFACTUKERS

“Little Giant” Electrical Turbine

SPECIALLY ApAPTED ¥OR ELecTric WORK.

Toronto

Hixhest efficiency :t partial jeate openings.
Steadiness of motion.  Easily operated,

Sceasitive to the action of a governor.
No end thrust on wheel shaft.

Descriptive Circular Sent on Apblication

Estimates furnished for complete power plants.,
Machine dressed weaning a specialty.

CORRESPONDENCE SOLICITED

GLENORA, ONT.

J. G. WILSON & Gd.

253 Little Giants sold to the Canadian Government.

TO——

Central Station

T XPERI
Dear Sik: 1 take

‘Men

pleasure in recommending 0 your consideration Mr. Geo.

White-Fraser, E. E., who has been acting for this Corporation as Electrical Engincer

for the past two seasons with much satisfaction to the Committee and Council,

I feel

satisfied he has SAVED US MANY TIMES THE FEE wc have been paying him

for his services,

The original of this can be seen at my office.

Respectfully vours, -
Cuakmax Warter aso Lacur Com.

-

Retter see what 1 can do for you before you make any purchases of Steam or Electrical Machinery.

GEO o

i8 Imperial Loan Building, TORONTO

WHITE-FRASER

MEM. AM, INST. ELEC. BNG.

Consulting Electrical Engineer
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PATENTS rrommox

BLECTRICAL INVXNTIONS

ng:uun. fﬂ'e.,,.s.‘,‘..T poNTO
on ents
K‘m ouchn ’:"i;."s;so.&.oo.

-
lu
MAquNERY

HWP[TRIES

Telephones

Send for Catalegee aad Prices.

SOLR MANUPACTURRES

 John Starr, Son &G0,

L4 S IE 51, 0. MIR Hatlax, N.S.

« ELECTRICAL ENGINEERS

o. 9 Chennerville St.
MONTREAL
Prod. Thomeen, late chief elece

of all Descriptions.
Complete Plants lastalled...cocuee
o———ARMATURES REWOUND
Royal T-H Arca Speclalty
Dynamos and Moters Repaired

NON=ARCING
Automatic Circuit Breakers

You have been looking for a successful Automatic Circu it Breaker
to be used.on the PmmrySd ol‘you Alt rnating Current.  We have
it, and guarantee it to you in every way.

Lig'htning'! Lightning.'

Who-is afraid of that? Yonanrestummdthnif onm
equipped with our Circuit Breakers you needha ¢ no fear. \5

the best protection offered to tbeelect public. We releadeuin
the manufacturing of Circuit Breakers, euhe f r Direct or Alternating
Current Systems. Any voltage. CATALOGUE FREER,

AUTOMATIC CIRCUIT BREAKER 0. - Newaygs, Mich., U.S.A.
ODGE PATENT .
mmceuplmgs and Clutches
2 2
Perfect Positive
Balance ' Friction
Liberal , /{/»»-uﬂ
Clearance R Feature
Lubrication First Cost
Exy pcy
mmmnﬁﬁm " Offee, 68 King S1. W., TORONTO

6:E GOLDIE & M*CULLOCH Co.

{LwurTED.,
MANUFACTURERS OF

Improved Steam Engines and Boilers

+ FLOURING MILLS +

And the Evoction of same in the most Complete Style of Medoern Improvemont,

o NACHNER, NOOD:WORNIAG NACHINERY, SAWILL, SHINGLE AND STAVE NACHNERY

Fire and Burgiar Proof Safes and Wault Doors.

Special atigntion

called to the “ WHEELOCK” INPROVED STEAM ENGINE
as being unequalled for simplicity, efficiency and economy

in working, and especially adapted for Electric Lighting, Street Railways, etc.
7 @ALT. ONTARIO." %

Ploase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertieers
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o ﬂ W HENDERSON wawesces s conmsc - ELEGTRIGHL SUPPLES

..... ESTIMATES FURNISHED FOR.....
Wiring and Installing Complete Electric Plants

! EXPERIMENTAL APPARATUS, MODELS, PATTERNS.

3| LIGHT MACHINERY AND COMMUTATORS. 44 Bleury St.
K ELECTRICAL APPARATUS OF ALL KINDS REPAIRED, Corner Jurors
S STORAGE B,\'rnr.m\vis, DoOCTORS' AND DENTISTS' ELECTRICAL

%3 | APPARATUS AND MACHINERY,
- | ELECTRIC AND GAS FIXTURES. MONTREAL
; Et.rcrmc FAN MOTORS.

THE OTTAWA PORCELAIN & GARBON (0., Ltd. one™"

MANUFACTURERS OF
> for all kinds of Arc Lamps, including cored
cal'bﬂn POlntS and solid carbon for incandescent circuits.
« ALSO . «

otor Brushes and Specialties .m orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraph, Telephone © and all kinds of Pressed Porcelain for

and Electric Light Supp ies . Electrical and Hardware Lines . . ..
ALL COO0DS8 OUﬂRﬂNTEBD TO OIlva SBATIBFAGCTION *

Garbon Gylinder Batteries

for use with Annunciators, Electric Bells, and all purposes. mrmg
a Reliable Battery for Open Circuit Work. e

Do t .
apry Banery £ MMESGO mimer s scock.
Bpeola.l Prices to Trade
ROGERS ELECTRIC CO. : 425 Richmond Street, LONDON, ONT.

ELECTRICAL SUPPLY DEALERS AND CONTRACTORS FOR ELECTRIC CONSTRUCTION

mmeo BELTING,

ce MORONTOwr  THE J. C. MCLAREN BELTING GO. mowTREAL

THE DAKE ENGINE

For Running Dynamos in
Small Isolated Plants

STEADY AND EVEN MOTION

ALSO FOR

ATTACARENT DRECT T0 EARS, BLOWERS, CENTNFOGAL
PRAFS, STOKERS, STEERME GEAR, ETE.

when correspoading with advertisers.

TENDERS WANTED

A Weekly Joumal of advance informas
tion and public works,

——————————
-
CORRESIONDENK &OULICITED.

B PHELPS MACHINE CO.

EASTHAN, P. Q.

mwued-«hnfaudmuu
wents for * Tenden.'

CAN&OIAN CONTRACT RECORC

TORONTCO




