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This Number of the ELECTRICAL NEWS contains a complete report of the
Tenth Convention of the Canadian Electrical Association.
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£DID,§ | Your Boller Is the Life of Your Tnﬁ La FUGSB

THADE ég]ﬂﬂcr uAxK Es;abllshment: therefore Pro-
Compounds - I the World

We are occupying our new Factory, which is the largest Chemical Plant in the world devoted exclusively to the
manufacture ot Water Purifying Chemicals. Our goods not only keep many Boilers clean, but in a safe and

reliable condition.
ARE YOURS AMONG THEM? If not, Sead us a sample of your Boiler Scale for analysis and we will make

you a report frec of charge.
13 St. John Street,
DAVID SLEETH,  ONTREAL

PHONE MAIN 1150, Sole Agent for Canada.
SUPPLEMENT.
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’ : Will develop more power from a given quantity of water than
The M COPmICk any other Turbine.
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These statements are based on tests made in the Holyoke Testing Flume, where the M'Cormick
Turkine recorded over 8o per cent. of efficiency some of the larger sizes over 83 per cent.

THE MW'GORMICK TURBINE
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S. MORGAN SMITH CO., York, Pa., U.S.A.
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JUST HAAT IS WANTE

Shows at a glance the total output of
the Station.

A Record to keep on file.
A cheque on the Switchboard Attendant.
As one well-known Manager put it:

. N ““No Station Can Afford to be Without One.”

THE MARTIN AUTOMATIC RECORDER & REGISTER CO.
CHS. JAMES, Manager. AGENTS WANTED 12-14-16 Mary St.. HAMILTON, GAN

Now Is the Time

To prepare for Lighting during the coming
Winter. Please examine our System and you will
be convinced of its value.

ARk SEND FOR CATALUGUE ototatot

Volta Electric Storage Co.

HAMILTON, CANADA.
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PERSONAL.,

Mr. . Ho Walker, of Kincardine, his been sppointed engineer
at the pumping station at Berlin, Oat.

Tenders are imvited up to September 10th for lighting the
streets of Milthrook, Ont., with incandescent or are lamps,  Par-
ticulurs may be obtained feom Mr, Tuiner, village clerk.

Mr. WL DL VL Eaad, local manager of ihe Bell Telephone ‘Com.
puny at Brockville, Ont., was recently married to Miss Moody,
of Terrebonne, Quebec.

Me. J. AV, Marr, late chief engineer for the Metropolitan Raile
wity Company, hay been engaged as traveller for the Steam
Specinlty Company, of Toronto.

1t is said that Me. Wilfrid  Phillips, wanager of the Niagarid
Falls Park and River Railway, hus been offered the managemen t
of the Winnipey strest railway system, and that he is hikely to
accept it.

Me AV, G Eddington, of Toronto, has been appointed super-
intendent of the clectric light plant owned by the town of Westan,
Ont.  This plant is meeting with considerable success, and a
Iarge number of houses and street lights have been installed.
The News wishes My, Eddington success in his nzw position.

In our September issue it was stated that Mr. R, R, Wiley,
E.E., had recently joined the staff of the Packiud  Electrie Co.,
of St. Catharines, av meter expert. By a typograpical error in
the item, it appeared that Mr. Duncan, of the Siemens-Halske
Company, was also associated with the Packard Company.  The
statement intended 10 have been made was that Mr. Wiley had
been associated with Mr. Scheefter, of the Diamond Mcter Com-
pany, and Mr. Duncan, the well known meter inventor now
aftached 10 the staff of the Siemens-Halske Company.  Mr.
Wiley will line charge of the meter department of the Packard
Electric Company.

Mr. Jo Ames, superintendent of construction in the lony distance
department of the Bell Telephone Company, is at present engrage.
ed on the construction of the Minnedosa and Neepawa branch,
The long distance lines now reach from Winnipeg to Postage Ia
P'eairie, Brandon, Neepawa, ete.

SPARKS.

The village council of Morrisburg, Ont., have imited tenders
fur the installation of an electae lighting and power plant.  The
pliat will be operated by water power,

The Kootenay Electric Supply & Construction Compiny, of
Kaslo, B.C., have installed an clectric light plant in a new
steamer for the Kootenay River and Navigation Company.

The town of Napatee, Onl,, is about to install an electrie fire
alatm system, for which tenders close September the t5th. Joban
Carson is chaieman of the Fire, Water, and Light Committee.

ft is understood that the Galt, Preston aind Hespeler electreic
culway his passed into the control of the Hamilton Electric Light
& Cataract Power Company, and that extensions to the road will
be made.

The Hinton Electrie Company, of Victoria, B.C., recemly
secured & contract ta supply the Le Roi mine at Rossland, B.C.,
with ahoist and other apparatus, the cost of which will be about
$20,000.

The corporation of Niagara Falls, Ont., have decided to pur.
chase another transformer, so that additional power may be
furnished for operating the works of the Ontatio Silver Cowme
pany.

Me, . R, Colpite, city electrician, of Halifax, N.S., hax sub.
mitted to the town anthorities of Charlottetown, PLEL, an esi.
mate of the cost of installinge an clectric light plant.  His figure is
$15,387.530, exclusive of power house aad foundations for engine
and prenerators, which would bring the cost up to $20,000 for n
complete plant. A special committee has been appointed to report
further on the matter.,

The annual mecting of the Parry Sound Eleetrie Light Com.
pany., of Parry Sound, Ount., was held a ﬂnlnigh} agg0, at which 2
most satisfactory report was presented.  The report stated that
the plant is to be doubled, and steam power adopted. Ao annual
dividend of 8 per cent. was declared, and the following directors
elected:  President, E. J. Vieeent 3 Vice-President, Sheriff Arm.
stromgz ¢ Secretary-Treasuer, Jo W, Baston, Directors—E J.
Vincent, Shenff Armstrony, Capt. Macfarlane, J. Fo Moseley, W
R, W, Acmistroag, E. Pirie, and Judge MeCorry,

2
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Scheeffer Recordmg Watt Meters
D and W Enclosed Fuses and Apparatus

SELLING AGENTS FOR WESTERN CANADA FOR

The C. P. Co., lelted Electrical Supplies
IMPORTANT : We now furnish our well-known Type “L”

Transformers with raxcake cois either air or oil cooled.

a4 ST GRTHARINES, GANADA

TELEPHONE, OFFICE, MAIN 3231 . TELEPHONE, ORDER DEPMT, MAIN 293¢

Branch: 72 Prince William Street, ST. JOHN, N.B.



v, CANADIAN BELECTRICADL NEWS September, 1900

MANUFACTURERS OF\‘ , b
Single-Phase y&’
Two-Phase $
Three-Phase & |
Monocyclic )

ALTERNATORS &

. ) , l( ® O °
Induction Motors ,g7 Railway

W Generators
Direct Current - 00 K AND
Generators :\, ~ Equipments
For Power , / |
Lighting ., N o
d Electrolytic  ~ |
?)n seoyne &‘v Write Us for Particulars and
urposes

Prices when Considering an
Electrical Installation.

HEAD OFFICE :

§ TORONTO, ONT.
Y

Q

R FACTORIES::

PETERBOROUGH, ONT.

/ ; BRANCH OFFICES:

/ m HALIFAX, N. 8. MONTREAL, QUE.  WINNIPEG, MAN.  ROSSLAND, B. C.
' VANCOUVER, B. C.



A

September, 1900 CRANADIAN EBLREHCTRICADR NHEHWS

id

X Electrical
Supplies

?,

v 6 \‘ We have the largest and best assorted stock of standard
O \

supplies in Canada.

A \
V \ We wish to make special mention of our line of
few ¢ O B

) Enclosed Arc Lamps for Dircct and Alernating
of our %¢.‘<L\ \ 8

\;) \ Current Circuits,  We have sold and installed
\
Staples % 0 Q many hundreds of our lamps in all parts of
n .

. @ the Dominion.  The results obtained have

Transformers, been most  gratifying, and largely  in-

% YN |
Lightning Arresters, A \a 6 ‘ creasing  sales  indicate  beyond  doubt

‘Circuit Breakers, ‘ % . that we are fully warranted in our
Ground Detectors, ‘ .

claim that we have the best En-

Reactive Coils, % V \‘\ closed Arc Lamp on the market.
R M H » \, ~ . . -
Rheostats, Etc., N @ ‘ \ Central Stations, Mill and Fac-
Marine Appliances, \ .

. tory Owners, and others inter-
Blasting Apparatus, \ v\ . .

. . . \ v \ ested will be furnished with
Cooking and Heating Appliances, \ .
Enclosed Arc Lamps \ v'\o >amphlets, Bulleting and full

B AN < . _

Incandescent Lamps, \_\ (s % \\ particulars on application.
Thompson Recording Watt Meters, \ 400 O \\

Station and Portable Measuring Instruments, - % a N\
Domestic and Imported Carbons, )

\
) \ﬁ \
Fan Motors and Ceiling Fans, %\ \@ “ N
Railway Overhcad Material, ‘vp \25 _
Sockets, Receptables, Roscttes, Cut-Outs,

55
O

Safety Plugs, Multiple Circuit Blocks, Porcelain -y O \
and Clay Cleats, Porcelain and Clay Tubes, . %& O \
Porcelain, Clay. and Glass Insulators, Iron Conduit, 3 ‘v@ O p
Vulea Tubing, Flexible Loom Tubing, Carbon Brushes, -~ © &03

Woven Wire and Copper Brushes, Arc Globes, Arc E )
A é\ ?’ \

Supplies, Insulating Compounds, Insulating Tapes, In-

sulating Joints, Crowfeer, Canopies, Brackets, Fixtures, Q \
Fancy and Plain Shades and Globes, Snap Switches, Motor . \Q\ " \
and Station Switches, Wire, Flexible Cord, Tools, MHouse e (Q \\\

Goods and Bell Supplics. Etc.. Etc. 0 \
| | g
Write for Prices. e
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NEW YORK
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JACK & ROBERTSON

— MONTREAL

THE NORTHEY TRIPLEX POWER PUMP

1n she Nosthey Tnf:}‘u Power Pump we offer 2 mactune gt together with alill brousht Ly years of

expericace in pomp buslding and with fa e siion aade § 1 the varied demamds likely tole made ujun a

peep e this general chatacter. A feature of valae is she situ-2ing of the three cranks .2 degreessjan thus

givinz a peactically cwstant | w of water, minimising strain on pumpaml € wnomizi- g grrwer  The Pump
a0 be seadily rejocted and talenugy and all Getais arc mnt Grefully worked vut Jitcanle Cnemently

?ma:d by clectricity. Yy water power, of by feli fiom engine  1)iflcrent sizes andu)»cs mde 10 suit an
atien,

WF ARF MANUFACTURFRS OF OVFR FIVF HUNDRED DIFFERENT STVLES AND
VARIETIES OF PUGPING MACHINFRY FOR FVERY CoNCEIVABLE DUTYV. WE INVITE
FNQUIRIFS FROM ENXGINEE RS, MINE SUPERINTENDENTS AND OTHE Ry FOR THERIR
R Qllkt AMENTS IN QUR LINE., CATALOGUES AND SPECIFICATIONS FURNISHED
UPUN REQUEST.

We are 2130 manufactsrers of the Nc'xbey G.u azd Gatolize Ecgice, which kag proeved ‘

10 be the handiest azd mottcosveL € t 1012 02 power for sriall or intermit'ent power

tssrs 1o tue market. Sxuitable tor machize s Bors, pumpitg £od eloctric ght plasts, etc.
Wieite tor cncnputc booklet.

> THE NORTHEY BU., wereo, TORONTO, ONT.

If its a =t

PIEEsburg  Transiormer

TYPE “K”

it 1s without an cqual, and you can

Save Money by buying. WHY ?

Qur Catalogue B tells why—
we give it away.

We keep evervthing electrical.

JOHN FORMAT

708 and 710 Craig St. MONTREAL
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JOHN M-DOUGALL - Galedonian Iron Works, MONTRERL, QUE
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MR. D. E. BLAIR.

Tuose who attended the recent convention of the
Canadian Electrical Association will recognize in the
accompanying portrait the features of Mr. D. E. Blair,
B. Sc., the author of that interesting paper pertaining
to the operation of the electric railway in the city of
Quebec.  Although only twenty-three years of
age, Mr. Blairis well versed on the subject of electric
railway operation. He graduated from the High
School in the year 18y3, when he entered the Science
Department of McGill Univer-
sity, graduating with the degree

oughly up in the business, and he managed to get a
proper view of things taken, and the scheme was ratified.

The contract aggregates, in twenty-threc years,
$2,875,000. At the meeting of the Street Railway
Company, Mr. Wanklyn explainea that at the present
time the Montreal Street Railway was laboring under
the disadvantage of not having any reserve of power.
It would cost the company at least $650,000 to build the
necessary reserve steam plant, and he coasidered the
contract before the shareholders the most advan-
tageous arrangement which they
were able to make. Qnawinter's

of Bachelor of Science in the
spring of 1S97. In August of
that vear he was engaged as
assistant electrician for the Que-
bec District Railway Company,
and in the following ye:ar became
chief electrician.  In the fall of
15gS this company was amal-
gamated with the Qucbec, Mont.
morency & Charlevoix Railway
Company and the Monimorency
Power Company under the name
of the Quebec Raihway, Light &
Power Company, and since that
time Mr. Blair has acted in the
capacity of chiet electrician of the
railway division of the amalga-

day at presen: the ratlway needed
nearly 1,000 horse power, and he
expected that in two years' time
they would require another 3,000
horse power from the Shawini-
f£an or any other company which
could furnish it to the best ad-
vantage. Mr. Boas stated that
the Shawinigan Company would
put the power in at from S20 to
$=2 per horse power per year.
To this Senator Forget remarked
that as a director of the Shaw-
inigan Company he was in a
position to say that they were
not ready to suppiy power. In
answer to some questions, Mr.

miated interests.  1lis paper, read
before the Canadian Electsical
Association, and which appears
in this issue, is one¢ of exceptional value, and was much
appreciated by the members.

CHAMBLY POWER FOR MONTREAL
STREET RAILWAY.

Tue Montreal Street Railway Company have entered
into a coatract with the Chambiy Power Company
under which the latter agrees to supply the former
with 5,000 h.p. continuous current, day and night,
every day in the week, for twenty-three years, at $z23
per hop. per annum. The arrangement is o doubt in
the interest of the street milway company, as it saves
alarge outlay for additional plant, in the shape of
engrines, boilers, machinery, buildings, ctc., their present
power plant being fully loaded. Again, itis good for the
Chambly Company, who run by water power, use large
units, and are really in need of a load, more especially
if the contemplated new dam is goae on with.

There was opposition 10 the contract by some of the
dircctors of the Street Railway Company, but, luckily,
the marager, Mr. Wanklyn, is a practical man, thor-

JMe. Do E. BLurg.

Wanklyn explained that it would
take about 7,100 horse power
alteraating current at Chambly
to deliver 5,000 continuous current to Montreal. The
relative cost of the alternating and continuons curreais
is S2510 332 per horse power. The Royal Electric
Company had been contracted with to supply 500 horse
power 2lternating current, as a temporary relict, for

35 per horse power, which was equivalent to S32
continuous curreat.  Mr. James Ross, the vice-presi-
dent of the company, thought the Street Railway Com-
pany was making an excellent bargain. He had
visited different western cities, had seen all the Iatest
improvements in clectrical power, had gonc over the
works of the Niagara Company, which is getting S35
and §36 per horse for its power, and he had come to
the conclusion that the Street Railway Company was
making the best bargain possible.

The Wm. Sutton Componnd Company, of Queen strect cast,
Toronto, had an attractive display of enginceny” supplies in the
machinery hall at the Toronto Exhibition. They included boiler
compound, lubricating oil, colion waste, pipe corering, Isbenton
goods, ctc. The company report a sicadily increaung trade
in these linos.
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Tue annual convention of the Associa-
tior held in Kingston at the close of
fasi month was, perhaps, quite as suc-
cessful, all things considered, as could have been anti-
cipated. The change in place and date of the meeting
made necessary by the Ottawa fire, the absence of some
of the members on vacation, and the necessary attend-
ance of others at the Toronto Exhibition, were important
factors militating against a good attendance and
a successful meeting.  Keeping in mind these draw-
backs the attendance was satisfactory.  The papers
were of a high order, but in some instances evoked
less discussion than their merits entitled them to.
The late date at which the manuscripts reacked the
committee made it impossible to have the papers printed
and distributed 10 the members in advance of the mect-
To this was largely due the Iack of discussion,
especially on some of the more highly technical papers.
Authors would do well to remember that if their papers
are 10 receive proper attention at these conventions they
must be completed sufficiently in advance of the meet-
ings 1o permit of their being carefully read and digested
ky the members.  Secing that an important object of
most of the papers presented at meetings of this kind is
to provoke discussion, and that the points hrougfﬂ out
by the discussion are in many instances quite as valuable
as those contained in the paper itself, cvery effort should
be made 10 easure as full discussian as possible by the
members of the papers which may be presented at future
conventions. To this endit i incumbent upon the
Aserziatian 1o alfow ample time for the preparation of
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papers, and upon those who may undertake their pre-"‘.
paration to complete their task at least a month in ad.
vance of the meeting at which they are to be presented.
In the President’s address and the reports of the var-
ious committees there is to be found evidence of useful
work acccomplished by the Association in the past, as
well as a determination to broaden to the greatest pos-
sible extent the scope of its influence in the future for
the develcpment and protection of electrical interests in
Canada. Special emphasis should be_placed upon the
value of its work in securing the legislation contained in
the Conmee Bill, under which the interests of electric
lighting companies in their relation to the municipalities
are safeguarded. This measure has already proved of
inestimable value to several companies whose property
has, thanks to its provisions, recently been taken over
by the municipalities at a fair valuation. Had this
measure not been placed on the statute books, largely
through the efforts of the Legislation Committee of the
Canadian Electrical Association, these and all other
private lighting companies would have been completely
at the mercy of the municipalities. In view of what it
has done for them, the Association has the strongest
possible claim to the friendship and support of electric
lighting companies in Ontario. All such companies
should show their appreciation by becoming identified
with the Association and its work. Mention was made
at the Kingston convention that the Electric Light
Association of the United States had recently sent out
letters to lighting companies in Canada soliciting them
tobecome members of that organization. Apart from
the fact that membership in the National Association
costs $25 per vear, while in the Canadian Association
the cost is only the nominal fee of S3 per year, the
Canadian organization can benefit the electric lighting
companies of Canada in many directions—notably as
regards legislation, municipal, provincial or federal -to
a much greater degree than could an alien socicty. An
important concession was obtained last year by the
Association from the Inland Revenue department of the
Dominion government by which in future the charge for
reinspection of detective meters will be only fifty cents.

There is ample scope in these and other directions for
useful effort by the Association in behalf of the electrical
interasts—not to speak of the benefits accruing from
the reading and discussion of valuable papers such asare
presented at the annual conventions.  This year a new
departure was made by inviting manufacturers and
dealers in electrical and kindred supplies to send cex-
hibits to the convention, necessary space, currant and
lIabor for the purpose being provided without charge by
the city council and local electric companices of Kingston.
Doubtless this will prove to be an interesting feature ot
future canventions.

Tco much cannot be said in praise of fhe cordial
hospitality cxtended by the Mayor and Corporation, the
local elecirical companies and the citizens of Kingston
to the members of the Association in attendance at the
convention. The decision to hold next year’s conven-
tion at Ottawa and the re-¢lection of the President and
other executive officers will no doubt meet with the ap-
proval of the entirc membership.  Steps are to be
taken to materially increase, during the coming year,
the already large membership of the Association, and
to push vigorously forward all departments of its work.
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PROCEEDINGS OF THE TENTH CONVENTION

HE Tenth Annual Con-
vention of the Canadian
Electrical  Association

was held in the City

Hall, Kingston, Ont., on
Wednesday, Thursday and
Friday, August 29th, joth and
31st. The first session opened
at 10 a.m., the prasident of the
Association, Mr. A. A. Dion,
of Outtawa, being in the chair.

The following members were in attendince :

W. H. Warrington, A. M. Wickens, T. F. Dryden,
J. A. Kammerer, A. C. McDonald, J. J. Wright, H.
Gearing, A. B. Smith, J. Raymond, E. B. Biggar, C. H-
Mortimer, Toronto; F. H. Leonard, jr., \V. J. Plews,
\W. B. Powell, Wm. H. Browne, P. G. Gossler, H. O-
Edwards, A. L. Mudge. N. C. Ross, Cecil Doutre, Wm-
H. Winter, F. Wilson Fairman, K. B. Thornton, A. G-
Grier, R. M. Wilson, Geo. H. Olney, L. A. Herdts
Thomas Rogers, D. Sleeth, Ed. Brown, J. P. Thomson.
R. E. T. Pringle, R. S. Kelsch, A. C. McDonald.
Montreal ; A. A. Dion, \W. G. Bradley, Wnm. Ahcarn,
jros J- M. Leamy, W. S. Hodgins, D. R. Street, Ottawa;
H. R. Leyden, Gordon ]J. Henderson, F. \W. Martin,
Wm. \. Turbayne, Hamilton; A. A. Folger, E. Moore,
Geo. H. Dickson, J. Halliday, F. Simmons, E. Ashley,
R. White, R. Boyd, jr., H. C. Nickle, I. H. Breck,
Tkomas Donnelly. Kingston ; A. L. Bricthaupt, J. E.
Bilger, Berlin, Ont.; W. W. Williams, Geo. Shand,
Sarnia, Ont.; B. F. Reesor, Lindsay, Ont.; J. F. H.
Wyse, Brantford, Oat.; E. E. Cary, George .\. Powell,
St. Catharines, Ont.; J. W. Purcell, Walkerville, Ont.;
John Yule, Guelph, Ont.; A. Sangster, Sherbrooke,

. Que.; D. E. Blair, Edward Slade, Quebec, Que.; L. A.
Somers, Halifax. N.S.; P. H. Houer and Geo. M. de
Ginther, New York.

The President called the convention to order and
stated that the first item on the programme was the
address of welcome from the Mayor and Aldermen of the
city of Kingston. He said : I have much pleasure in
introducing the mayvor and some of the members of the
city council who have been kind cnough to come and
greet us this morning.

Mayor J. A. Minnes, on risinyr to speak, was greeted
with applause, and said : Mr. President and Gentlemen
of the Canadian Electrical Association : It gives me, on
behalf of my colleagues of the city council and the citi-
zens of Kingston generally, the greatest of pleasure to
extend to you 2 most cordial and hearty welcome to this
good old historic city.  Let meassure you, weappreciate
the honor you have done this city and done usin holding
this convention here. T trust your deliberations may he
productive of very much good to your Association, that
vour visit may be a very pleasant one, and that you will
be able to carry awaywith you a very pleasantrecollection
of your stay in Kingston. Referring more especially to
the object of your gathering, let me say that, in my
mind, 1t is fraught with the greatest possible interest to
the welfare of mankind. There is no subject of more
vital importance or of greater moment than the study of
that subtle and silent force with which vour Inbors are
connccted.  Of the abstruse quality of that power. what
it 1s, whence it comes and whither it goes, 1 will not
attempt to speak, butlet me congratulate you, Mr.
President and Gentlemen, on the splendid strides and
rapid advancement clectricity has made, more especially
in its application te the good of humanity. This may
truly be said 1o be o progressive age, that the abject of
all our energy is to make tHe powers of nature, scen
and unseen, minister to the wants of man, his progress,

welfare and happiness.  In the industrial application of
the electrical current we have reached a position never
before dreamed of by any previous géneration. It is an
important factor in our transportation, it moves the
great wheels of commerce, it gives the traveller the
light, and affords light, heat and comfort to all men.
In the Roentgen ray the unseen parts of the body are
brought to view, thereby proving a valuable adjunct to
medical sciences.  In fact, in the whole complex system
of modern civilization it proves an important factor. |
congratulate you that your labors are in such a field.
I trust that through your deliberations benelits heretofore
undiscovered may be brought forth, and 1 trust that
your convention in Kingston may prove of very much
good to your Association and to mankind in general.
1 extend to you the freedom of the city.  Accept it from
my hands, and 1 trust your stay will be 1 most pleasant
one. (Applause.)

Ald. Dounelly, in following the Mayor, saud: As 2
member of the City Council, 1 desire to supplement the
remarks of our Mayor in regard to the kind invitation
that he has given to you this morning. We cannot
offer you any of the very great advantages that you
will find in the larger cities in Canada, but we point
with a great deal of pride to the historical record of
Kingston and to the physical advantages which you see
on every hand. Kingston is beautitully situated. You
will find it of great interest to visit our educational
institutions, to notice the great harbor that we have
here, boating facilities, the works that the Militia De-
partment in the old days have erected here for the
defence of the city, and we trust you will find enough
interest in the city to warrant your coming back here in
the near future. At any rate, we will endeavor to do
our best to make it as pleasant for you us we possibly
can. As the Mayor has very truly said, yours is a very
noble vocation indecd. To harness and control the
powers of electricity is something that must be of great
interest 10 mankind 3 and you in your delibermions
and advice one with the other will be able greaily to
assist along the lines of this work. 1 can assure you
that anyone who notices what vast strides clectriaty
has made in the last few years cannot help but be
amazed when they notice it. Why, it is oanly the other
day, looking at some of the reports of the United
States, I noticad that at the present time the clectrica
plants of the United States: somewkat over 3000
plants -represent a1 value of three hundred millions of
doilars. That is a wonderful record, indeed, when we
take into consideration that it has only arisen in the
past few yzars, yvou might say.  As one of the Council
of the city, I will do all that I can to make your visit a1
pleasant one.  The Mayor has told us that yvour Iabors
have heen of great advantage to mankind.  You have,
it seems to mie, in o greater degree than any ather hody
of men carried out the scriptural injunction which we
find very carly in the bible, when the Lord said ¢ et
there be light, and there was light.”  (Appliuse). |
hope and trust that your deliberations will be of great
benefit to yourselves and to mankiad, and | know they
cannot help but ~esult in all that is beachicial to clectri-
cal interests on this continent.

The President: I have much pleasure in calling
upon the President of the Board of Trade to address a
few words to you.

Mr. E. J. B. Pense: Mr. President, | can assure
vou, on behalf of the mercantile interests of Kingston,
that we heartily endorse the welcome address~d to you
by the Mayor and hy Ald. Donnclly. 1 have read
somewhere (1 think it was in & patent medicine ad-
vertisement) that ¢ electricity is life.”  We have not
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fully realized it in the city of Kingston yet, because we

have not got an electric light on every corner, but we

hope next year to make some attempt at a municipal

lighting system ; at least, they are all talking that

way., 1 wmay say, electricity has not been a very

strong point in the city of Kingston, but there are
points about the old city, and we who have fought

for a number of years to get it the recognition it de-
serves, are very proud indeed to have your convention
here, that the people of Ontario may say that the city

is a little better than it looks. You will find in the

city of Kingston, a city of 20,000 people, greater chari-
ties than is found in any other city of its size on the
continent of America. You will also see fine church-+
es.  We are niet given many gifts by rich men, but we
have a great university and it is going to be much

greater ; instead of being Queen’s College it is going
to be Queen’s University in all that a university implies.

In three or four years | hope to sce three or four stone
buildings upon the campus of Queen’s University, and
among those buildings 1 am assured by Principal Grant
witl be one for the full equipment of an clectrical plant.

Our mining school, which has struggled along for a

few years, is doing the best practical mining work on

the continent of America, with the exception of the
Michigan school, and they reccive a straight grant of
$35,000 a year. We are now equipping a laboratory
which will be the best by far odds in practical mining

in the whole Donunion of Canada; and I may say to

you that it recognizes the generosity with which science

is looked upon by all classes and all countries, that
ncarly every machine in that mining laboratory is a gift
from manufacturers, and chiefiy from the United States.

I can assure you,” gentlemen, that although the mer-
cantile interests of Kingston are not very strong,

they have the reputation, as you know, of being solid,

and that Kingston, while it 1s not large, is honest to

the core, and the merchants of Kingston will reach to-
wards you the glad hand and hope that you will go
away from Kingston not only having had a pleasant
time, but with a better opinion of its social and busi-
ness qualities.  (Applause).

The President: Mr. Mayor and Gentlemen of the
city of Kingston: Il is not my purpose to detain you
here to listen to a speech of mine, but I desire on behalf
of the Canadian Electrical Association to tender to you
our very warm thanks for the kindness which you have
shown us this morning.  We are indebted to you, grentle-
men, for coming here to greet us. and for the very kind
wards of welcome which you have uttered. We arcin-
dcebted 10 you in a special manner because 1 know of no
city where the previous conventions of this Assoctation
have been held where the municipality Las taken such
pains to show their hospitality.  You have given us the
use of your beautiful municipal building, and through
vour kindness we are enjoying the comforts of this well
appointed place.  You have done more, sir, you have
provided for us an excursion to which we look forward
with pleasurable anticipations, and we cannot say too
much to eapress the gratitude which we ought 1o feel
for all you have done for us.  \When I look upon thesc
beautitul buildings 1 think it is a privilege to be here.
\When | look upon the beautiful portraits of the past
mayars which adora the walls of the hall upstairs, when
1 Took upon you, sit, 1 think st 1s a privilege for me t0
occupy this chair, if only for a few moments. We
accept with very much pleasure the freedom of the city
which you have offered us. We will be veny happy to
have vou attend the sitlings of this convention right
along. 1 think by this afternoon the attendance will be
very much larger, and you may hear something that
will be intcresting and profitable 1o vou. The
next item on the programme this morning s the
reading of the President’s address. It scems to be an
cstablished cusiom in this \ssociation that the President
should read an annual address. Were it not so 1 would
not nfhct upon you this formahity, but profiung by the
experience 1 have gained during my vear of office, I have
put together here a couple of sugpestions which will be
taken up later by the Assodiation, and thus this address
may reault 10 some benefit to the Association.

PRESIDENT & ADDRESNS,

To the Members of the Canadian Electrical Association :

GraTLEMEN:—] extend to you a hiearty welcome to this our tenth
anuual convention, I have looked forward with feclings of keen
pleasure to this mectingg, where it would be my privileye 1o greet
many old tniends, make new ones, and celebrite with them the
tenth anmversary of our Association.

Euach successive convention increases my faith in the value of
our Society from the standpoint of our various business interests
as well as that of education—and | trust that this meeting will be
as frutful of good results as any of the precediog nine,

I had cherished the hope of mecdini you in my own city of
QOttawa, but 1t had been ordained otherwise.  The disastrous con-
flagration of April 201h which reduced to ashes alarge portion of
our Captal, rendering thousinds homeless and destitute, and
destroyed the greater part of the various electrical plamts of the
aity, made st practically impossible to hold the Sonvention as pre-
arsanyed, and a postponcment became necessary at first, and later,
1o my regret, a chunge of place.

Let me say here that the value of the friendships formed in this
Association wits exemplificd in 2t toucting manner by the many
expreasions of sympitthy, the prowpt and grenerous offers of assists
ance received from many of my fellow members.

A formal invitation having been received from the good city of
Kingston 10 bold our 1900 meeting here, the executive committee
unanimounly decided to accept the proffered hospitality. When
you consider the good things provided for our entertainment by
the mayor and citizens of this city, and the completeness of the
arrangements made by the local committee undes the guidance of
Mr. F. Simmons, you will agree with me that we have wade no
mistake in coming here, and that the thanks of this association are
due to those who so0 zealoudly labored for our comfort and
plcasure.

It is a source of gratification to me that our membership con-
tinues 10 increase notwithatandingg that a considerable number of
members drop out of the association every year. We should put
forth our best cfforts 10 prevent, if possible, these annual lapses,
and we should not rest satisfied until every clectrical operating,
manufacturing and supply company firm or individual is repre-
sented on the membership roll

In this consideration 1 would submit to your carnest consider-
ation whether it would not be well to introduce in our coastitution
a feature of company membership such as citrried out by the
National Electric Light Association of thie United States in addi-
tion to the individual membenships, which could remain open to
those who wishied 10 avail themselves of them.

This might be x means of interesting in our work many com-
panics who now take no part in it, although they all receive
practical benefit from our labors.

You will be pleased to see by the report of the Secretary-Treas-
urer that our finances are in & sound and prosperous condition.
The revenue up to May 31t last was about $130 in excess of
that bf the preceeding year, and the cash on hand for the same
date was about §330, or more than double the amount on hand on
the correspondingg date last year. You will observe that shis is
due largely to the low cost, 10 the association, of the convention
of 1899 as compared with that of 189S,

You will have submitied to you the reports of the vanicus stand-
ing committces, and you will realize that all the work of the
association is not dene at the annual coavention.  Much has been
done during recess and some important results have been obtained.

Those members who have frecly jven of their time and purse
on committce work are entitled to the fullest expression of our
appreciation and yrratitude.  The achievements of the Icgaslative
committee during the past year have been of incilculable value to
the members of this association.  Through the untiring, timely
and well dirccted cfforts of this committee the ** Conmee Bill,”
which wasin danger of being ruinously amended, was reaffirmed
by the Legistature of Ontario, »o that this law now bids fair to
remain permancatly on the Statute books of the province.

This is as it should be. No doubt a carcfu? consideration of
this mea ‘ure has convinced our Iegislators of the justice of its
praciples and the wisdom of its prosisions.  The committee
should be contineed for the purpose of watdhing any iegislation
unjust 10 clectrical interests which may be introduced in our legis-
lateres, and 1 trust that such calls upon the companics interested
which may be required to mect the nccessary expenses will be
prompily and cheerfully met.

Let me <3y to those who conminibuted 10 the expenses of 1his
committee during past vears, that they bave received good and
full valuc for their moncy. The work has been donce efficiently
and cconomically.

The report of the commitice on meler inspection will show that
¥ alwe has gerined somethings for clectric lighting companies in
the reduction of certxin inspection fees.

Other committee will report progress.

With repgard 1o the commitice on standardization of accoums,
I would commend this work 10 your serious consideration.

If campanies could agree on some gern 'l plan of distributing
operating expenses and would furaish theirs figures 10 some com.
mittee of this association, it would be posible 1o circulate among
the members comparative statements of expenscs, omitting names
and amounts and giving perueatages only, which would cnable
@anagen to tent the ccanomy  of their management and apply
the pruning knife where necessany, I all companies would
ayxvee to make their anaual reports of revenue and expenses on
the same basis, especially as regrards interest, depreciation and
charges of that axture, and publish thesr statements, it would be
possible 1o ascertain the true percentage of nct profits in cach
case. and this wauld tend 10 remove from the minds of municipal
legislatory the impression often prevailing that there are enor-
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mous profits in public services such as electric lighting.  In this
wiy the ardor of advocates of municipal ownership might be tem-
pered. At any rate it would have an educational value for the
ratepayers.,

The above considerations were suggested to me by a discus-
sion on this subject which 1 had the pevilege of hearing at the
recent convention of the N. E. L. Asvociation, who appointed a
strong committee to deal with this question.

Letters have recently been receved by electne light companies
in Canada from the National Electiic Light Assocuition of the
United States, urging such compamies to jom that association,
(whose membenship fee is S25 per year), in view ot the important
work being done by it for the benefit of electric hght companics.

While that association, which has several Canadian companies
on its membersinp roll, 1s to be commended for the work st 15 do-
ingzy 1 must rennind Canadian clectric hight companies that their
first duty is to the Canadian Electrical Association, whose work
is of more immadiate value to them, and which is in greater need
of their co-operation and support.

The commitice on papersis to be commended for the high
character of the papers t0 be read and discussed at this meeting,
and I desire 1o tender to the distinguished writers, who have
given us so freely of their precious time, the thanks of the as-
sociation. The range of subjects is such as to, I trust, please
cevery member. A

It 1s 2 matter for congratulation that the electnical industnies in
Canada generally continue to enjoy a reasonable amount of
prosperity.,

The past veir has been marked by extraordinary actwaty and
progeess.  Many new and extenswve electnical works have been
carnied out, and evervwhere there has been evidenced the great-
est confidence m the future success of clectrical undertakings,
Water powers have been developed and utilized, and electric
power transmmitted 1o long distances.  Large works and factories
Itherto operated by steam have adopted the clectric motor in
farge umits, Some steam rmlways have been converied into
trolley lines. Electric railways have been extended far out of
cities, equipped with heavier rails, better rolling stock, larger
grencrators, ind more powerful motors, and lgher speeds have
prevailed.

Electric light and power stations have been enlarged and re-
modelled.  In this particular field there has been a decided ten-
dency to install gencrators of one kind only, and to supply all
services therefrom, hence the increasing use of A. C. polyphase
motors of the “mnduction  or ** synchronous  type and A. C. arc
lamps of the enclosed arc variety, aither ** senies ~ or ** constant
potential.”

The use of clecricity in mining has also reccived considerable
development, and its apphcation to the manutacture of caluiium
carbide is beginning 1o assume large proportions. The large
number of small centeal station installitions testifies to the in-
creasing popularity of clectric lighting and power.  New isolated
plants, some of them very considerable, were also very numerouvs.
As a central station man 1 regret this, but I cuppose the manu-
facturer is happy.

In the telegraph and telephone fields the past year has witnessed
important cxteasions and improvements to existing systems.

Amony; the many important works of the year the following
may be meationed

The great water power and clectncal developments at Shawimna-
gan Falls and other places on the river St. Maurice, Que.

The Jacques Cartier Water and Power Company, transmiting
energy from the falls of the Jacques Cartier niver to the aity of
Qucbece for gencral hghit and power distabution.

The Canadian Elecine Light and Power Company s transmas-
sion from the Chaudiere Falls on the niver of that name 10 the
town of Levis, Ques, for general distribution, with possible future
cxtension to the cnty of Quebee, opposite, through submannc
cables.

The Luncnburg Gas Company, transunttsng 100 hone power 8
miles for distribution in Lunenburyy, N.S.

The 13 mile imasmission of the Lindsay Light, Heat and Powes
Company, into Lindsay, Ont., recently naugurted.

Extcnsions of the Metropoluan Railway, of Toronto, to New-
market, jo miles distant.  Exteasions of the Onana clectn rail-
way to Britannia on the bay and to the Domunion nflc raoges.

The conversion of the steam rrilway from Quebee to St. Anne
de Beaupre, some 30 miles.

The adoption by the Montreal Street Razlway Company of
clectric power from Chambly, Que.

The insmallation of several thousand horse porwer of induction
motors by the Dominion Cotton Company for thesr mills in Mon-
treal, and by other factories in the same place.

The snstatlaton by the E. B. Eddv Company, of Hull, Que., of
1300 or morc homse power of induction moion, and the building of
a power house by Conroy Bros. at Deschenes, Que., five miles
away, to supply the power at 10,000 volts.

The 300 hone power plant of the Soulanges canal used for
operating the lock yates and for lighting the canal.

The ~,;00 home power gencrating water power plant of the
Bronsons Company at Ottawa, supplying cncrgy  for the manu-
faciure of calcium carbide to the Ottawa Carbide Company.

The cxtension of the goverament telegraph system inthe Yukon
distnct, boo miles, and along the north shore of the lower St.
Lawrence niver, for 300 miles down to Labrador.

The substitution of storaye batterics and dynamos for chemical
batteries :n the plants of the G. N. WL and C. I’ R. telegraph
companics at several places.

The complete renewal of the Bell Telephone Company s plant
at Ottawa, introduung the ** central energy  system.  The come
plete reconstauction of their lines there and in other places, and
the extension of thcir long distance system in all directions.

To this list, made mostly from memory, many other important
works and undertakings could be added.

The pleasing features of all these undertakings, from an eayi-
neering point of view, is the generally scientific design and modern
character of the apparatus and works,

I'thank you for the confidence you reposed in me when you
raised me to the presidency of this Association. 1 have con-
scientiously tried to further your interests during the year, and 1
am mdebted to other officers and members of the Exccutive Come
muttee for the assistance they rendergd me at all tumes, 1 desire
to make speaial mention of our secretary -treasurer, who sas ever
cheerful and willing to do cverything [ asked him 10 do, although
I know 1 exacted much of himy at times.  The relations between
the members of the executive have been very pleasant and hae-
momous, and 1 trust the same harmony and good feelnyg will
characterize the proceedimes of the convention, and that when you
return to your homes you will, each one of you, beir away the
most pleasant memories of the 1oth convention of the C. E. AL,
the good city of Kingston aud its citizens. I wish you all con-
tinued prosperity and success in your various spheres.

Mr. C. H. Mortimer read his veport as Secretary-
Treasurer, which was as follows :

SECRETARY TREASURER'S REPORT.

The membership of the Association has somewhat increased
during the year, notwithstanding the removal of a number of
names of members who resipned, and of others who changed
their place of residence without notifymyg the Secretary. It per-
haps canuot be expected that the memberstup should wcrease in
the same ritio as i the past, yet there is still large room for ex-
pansion if all who should be interested in the work of the Aswso-
ciation would connect themiselves with st. For example, there
are many electeic lighting companies who co-operated in the
work of the Legislation Commiittee, but are not yet represented
on the membership of the Association.  1If possible, means should
be found to enroll them and obtain heir active co-operation in
the various departments of the Association s work.

In several of sy previous reports 1 have refurred to the refusal
of some members 1o pay accounts of past due fees, on the ground
that they juined the Association for cne year only. 1 am stk
confronted with this difficulty.  Under present circumstances it
is difficult to know who cian be safely counted as members, or
what amount of the outstanding fees can be regarded as collect-
able. 1 would suggrast that the form of application for member-
ship be changed, so as to provide that persons who may join the
Association shall assume I¥ bility for payment of fees unul their
resignations have been tenaered and accepted.

The number of members at present on the roll is as follows :
Active, 213; Associate, 3t: total, 233; a gain of 3 since last
report.

Three mectings of the Executive Committee were held duringg
the year, viz.,, on September 14th, 1899, February 1oth and July
26th, 1900.

At the fiest of these, held at the Russell House, Ottawa, Me. .
Gardon Henderson, Sceretary of the Local Entertainment Come.
miltee in conpection with the Haaulion convention, reported that
the account for expenses incursed by the local comauttee, after
having been audited by Meswra, Black and Leyden, had been
paid, the balance above $100 conteibuted by the Assodiation haw-
iny been obtained by voluntary subscriptions.

The Sccretary Treasurer reported fuads on hand to the amount
of §271.00. Accounts for printing and engraviag, i conncction
with the last cenvention, aswunting to S96.90, were ordered to be
paid. The work of the various spedial committces was discuss-
e, and the Sccretary directed 10 write the charman of these
commitices requesting them to call mectings at an carly date to
conmder and prosecute their work. The Sccretary was also in-
structed 1o request the members of the Assodiation 10 suggest
topics for papers for this convention.

At thie second mectingg, held at the Russell House, Ottawa, on
Fcbruary 1oth, 2 aumber of letters were read from members
suggresting topics for papers. The Scerctary was dirccted to
acknowledye recapt of a letter from Me. k. Mascart, nviting
the Assouation to send a repiesentatine to the Internatonad
Electnical Congress of 1gooat Pans.  Masses. Street. Gossler,
thgman, Cary and the Sccretary were apponted a Committee on
Papers for this convention.  To this committce were referred
the sugrestions receved from members regardingy sustable topcs.
It wax decuded that Mr. Wallbank be invited to submut a paper
oa ** Mecter lnspection,” and Messns, Keely and Higman 10 pre-
pare a pubhic demonstmiton of Wireless Telegraphy. The Sce-
retary was directed 10 send accounts to members in arrears for
fces, gwving them nouce of drafl of the amount should not be
paid withim res days. A\ lange lucal commatice was appoated to
make all necesaary arrangements for the conventron, and the
<um of $130 was voted for the use of this committee. It was
resolved that the annual convention be held at Quawa on the
25th, 2Sth, and 2gth of June, 1900.

Owing to the disastrous fire which occursed i Qitawa shortly
after this executive Mmecting, 1t was found pecessan to postponc
the canveation unhl Scpxcmbcr, which was done with the unani-
mous consent of the Exccutive Commuttee. and the members
notificd accordingly. Subsequently a cordial invitation was re-
caned from the Mayor and citizens of Kingston to hold the
convention i that city, which smutation was accepted by the
Exccutive Commitice at a mecung held in Toronto on July 206th
Tas, with the approval of the President and other members resi-
dent in Quawa. The 2qih, 3joth and 3ist of Aupust were
sclected as the dates for the comention.  The Prevident and
Mr. A. B. South were appointed + commuittee 1o assist in making
the local arrangements. Onc hundred dollars was volcu to-
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wardy the expenses of the local committee.  The Secretary was
dire ted 10 nonly manufacturers and dealers in clectrical supplies
that free accommodation would be provided during the convention
for exhibits, also labor and currem free for installing and
operatmyr same. The Secretiry  was authorized to procure the
services of a stenographer to report the proceedings of the con-
vention.  Five persons were elected to active membership in the
Associntion, and several resignations accepted.  In the case of
members in arcears for fees the Secretary was directed to notify
them that thewr tesgrnanons conld not be accepted until all
indebtedness to the Assoaation is liguidated.
Following is a statement of the receipts and disbursements :

FINANCIAL REPORT 1ROM JUNE ST, 1899, TO JIST MAY, 1900.

RECEIPTS,
Cash in bank June ist, 1894 .. ... cenan anes S137.56
Cash on hand June 1st, 1899 Ceaeeiwea e 7-35 .
1593 Acive Members” fees at $3.00 sieess cee 382,00
20 Ascoviate Members fees at Szoo.. ..., .. o0
R0 copits Contention seportee.. . ... . L..... 5.00
Excliange on Chegue ..o, oonininennnns caennes .25
——=$799.04
DISBLRSEMENTS.
Expenses of Convention :
Grant to Local Commintee ... .. $100.00
Geo. Angus, Stenographer... . . . 26.00
C. R. Lane (Assistant to Secretary) . 3.00
Electrnical News, printing account .. . ..., ... 96.90
Express Order .25
Express chitrges .60
$226.75
Grant to Sccretary . ... . ene en eees S125 00
Secretary’s travelling expenses to Ottaaa attend.
ing Executive mectings.... . ..., ..... . 3weo
Postage ....ec. .. ..., T PRGN T X¢T
Exchange on cheques and drafts. ... .. .. .. w1338
Express charges, ... .. ... faiirans e cweaee .59
Telephone messages and telegrams ... .. ..... 2.85
Stationery And prnting ... i.iiieien. @ vuene. 16.50
- $3351.68
$333.18
Balance in bank May 31t 1900 $339.83
Bulance on hand Mav 3181, 1900...... ... . . “11.20
$331.0;
Unpaid accounts, . vuiiiieiciriiaiininnaronnans 17.83
$333.18
RFECEIITS.
Money on hand June st 00, ... ... ... .. Sn.zo
Moncy 1 bauk June 188, 1900, ..... . ... 339.83
25 Active Members' fees at $3.00. 000 e vena.. 75.00
4 Associnte Members" fees av Sz ..o .- 8.00
Envelopes used by Legilation Committee 1.00
$435.03
DISBURSEMENTS,
Convention buttons. . ....... D 13
Telegrmms, .. ..., CkaExa en vavivas-aes 1.83
Postage. . . ... N L0
Exchange on deafts ..., ... C e ke 90
Ribbon for badges. ... e e 1.1
Stationery . ..., P oeeesace 4 aeareaan s .60
Money on hand, August 25th, 1900, ... ..., 17.01
Money in bank. August 25th, 10000 cs veernnnn.. 392.33

——-§435.03

The President : As the consideration of reports is
put down for to-morrow morning, it may be laid on the
table until then.  According to custom, 1 will appoint

-

Mr. AL B. Smith and Mr. B. F. Reesor to audit the
Secretary-Treasurer’s report.  The next item is the
reports of standing committees.  We had a Committee
on Statistics which was appointed two years ago, and
continued last year. The Sccretary will read you the
report.

The Scuretary read the report of the Committee
on Satistics, as follows :

KFPORT OF COMMITTEE ON STATISTION,

Mi. COHL Mokivesg, Secretary C B A

Drag SIR, 1 have vour favor, also one from our respected Pres:-
dentan seference 1o my wark a< Charrman of the Statistical Committec
of the C.E.A., and am very sorey 1o say that, while 1 kave gathered a
I 1 of interesting whamation and data, T have not been able to put it
properly together or rahulate v 1 such shape that it will be of much
value to thie Assoaation. 1 have been too basy to pay any attention 1o
the matter beyend tiving hard to Joa lttle from time to tune, and in
that manocr Loped te bave bad a fauly good rcport, but my tap to
Winnipeg coming in wathun the last four weeks, completely destzoyed
any chance of my getting a reprt ready T most ack the indulrence of
the Asw\nation, and can enly plead that the days arc not long enough
and oot many ensagh to pet through my buunes engagements, let
alone any addional work. 1 must therefore ask that you kindly ze.
heve me of the Charrmandap of this Commitree and appoint somebody
wha will be able e gve it more ume and attention. 1 have consider-
alic Jdata which 1 would be glad 10 hand over to whomever yOu may

designate. T trust you will have a very successful mecting and hope 1o
be able to be with you one day at least
Yours very truly,
{Signed)  Jo A. KAMMERER,
Chairman Staustical Committee,

The Secretary read the report of the Committee on
Meter Inspection, as follows :

REPORT OF COMMITTEE ON METER INSPECTION.

To the Canadian Electrical Association :

GENTLEMEN,—Your Committee on Meter Inspection beg to re-
port that they have since the last meeting of this Association inter-
viewed the officers of the Electrical Iaspection Branch of the
Inland Revenue Department, with a view of ascertaining if the
working of the  [uspection Act could not be made easier to the
clectric light companies, and less expensive.

We have very much pleasure in reporting that we obtained a
concession in the matter of inspection fees, viz : That whenever a
meter requires inspection before the expiration of the five years
covered by the last regular inspection, it shall be certified by the
department for a fee of 50 cents only instead of the regular fee.

This, while it affects a saving to the companies, is also an evi-
dence of the desire of the department to meet the electrical com-
panies balf way, and make the operation of the Act as little irksome
as possible. I am,

Yours very truly,
A Al Diox, Chairman.

Mr. J. J. Wright read the report of the Committee on
Legislation, which was as follows :

REPORT OF COMMITTEE ON LEGISLATION.

It'was considered last year, at the time when the Conmee Act
became Liw, that while there was not much danger of the funda-
mental principle of the bill being abrogated, that amendments

would be brought forward from time to time which would, hile
intended to apply to special cases, interfere with the sreneral

workiugy of the Act. These expectations were more than realized,
for not only were amendents proposed in several ways, but a
separate bill was introduced by Mr. Graham purporting to amend
the Conmee Act in one or two particulars, but iy reality repealing
the Act and re-enacting aningeniously worded measure that would
have utterly destroyed the uscfulness of the Act as “originally
passed by the Legislature of 1899,

It became necessary then for your Committee to take active
measures 1o meet this threatened attack.  In the meantime, in the
expectation that some work would have 1o be done und expense
incurred, a request was made to the various electric lighting
companies interested for financial assistance, and a draft made
upon the basis of the former subscriptions paid in. A sum
amounting to about $300 was realized by this means, which was
thought would be sufficient for the purpose, but the sweeping
nature of the so-called amendments and the postponement of
artion, Irom time 10 time, by the parlitmentary committee having
the matter i hand, necessitated & much larger outlay. As the
work of countil retained by your Comnuttee, as well as the efforts
of individual members, held forth promise of ultimaie AUCCEsy, it
was decemed inadvisable for the sake of saving additional expen-
diture 10 jeopardise the success of work already accomplished. It
wits thought that the benefits accruing to the companies
interested would be ample justification for this, and that in view
of the important work accomplished we could reasonably look
forward 10 increased assistance 1o enable all liabilities to be fully
met.

The total disbursements on this account have been :

For legal services. e, ionennneiiineneeaanan. §;763.00
For telegrams, postage, stationary, printing, ex-

change, cte.. ... L P - X2

Making a totalof.......... - §827.7

To micct this there has been subscribed, during the year, the
amount of §719.23, winech, with $75.67 on hand from Iust year,
makes a total of $793.92.  This deducted from the total expenses
leaves a deficit yet to be made up of $3:.86.

While as 2 result of this cffost the prnciples of the Conmee Act
has become more firmly established than ever, it is altogether
likely that further cfforts will be made to amend or nullify it at
future sessions of the legislature. Although this opposition will
become less and less serious as time progsesses, it will be neces-
sry for this Association, as representing the industry of clectric
lighting and the distribution of power, 1o prepare to repel and
ncutralize these repeated attacks.

Your Committce has thought that some action should be taken
to consolidate in a greater degree the interests involved, that
special effort should be wiade o have every clectric lighting com-
pany in the provinee identificd with the Association. . A number
of companics who have bencfilted to a marked degree by the
work donc by this Committee have not contributed in any way to
the expenses incurred. 1€ every company who are interested
would assume a fair sharc of the burden, it would merely bea
nominal one, and provision in a proper manaer would be made to
micet these periodical attacks upon their interests. Your Come-
mittce would recommend that the Association 1ake some action
looking 10 the consolidation of these wmterests and to a proper
mcthod of aygain making provision to meet attacks upon this
fegislation.

The number of companies and individuals who have subscribed
towards the fund this year s 36: last year the number was 5t
The names of' the contributors arc as follows :

Mautawa Electric Co.; Jos. Knox, Stayacr: Paris Electric Co.;
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Trenton Lklectnie Co., Parry Sound Elcane Col, Nosth Bay
Elecirse Coo; Tisonbumg Licctie Cos Rt Ponage Eledtric Co..
Woodstock Electrie Co.; Robettson, Rowlind & Ce., Walkertous;
H. Gructzaer, Hanover 3 Avlmer Electric Co.s Wingham Electric
Co.: Bownunville Electrie Lo W, Moote & Sons, Meatord ;
Shelburne Electric Co.: Toronto Electric Laght Co.; John Philip,
Grand Valley : Madill Bros,, Lakeficld ; Owen Sound Electne &
Hluminating Co.;  Napanee Blectric Co.; Seaforth Electric Co.;
Peterboro Electric Co.; Kmngaville Electric Co.;  Lindsay Light,
Heat & Power Co.; Aruprior Electric Co.; Galt Gas Co.; Strat-
tord Electne Co.; Stonnont Electnie Co., Cornwall ; Winford
Etectric Co.s  Leammgton Electric Co.;  Pembroke Electric Co.;
St Catharimes Electrie Coo Willaim Studer, Waterloo ; People’s
Electric Co., Windsor s St. Thomas Electric Co.; Gananogue
Electric Co.; Welland Electric Co.; Port Hope Electric Co.;
Sarnia Electric Co.; Smith's Falls Eleetiic Co.; Uxbridge Elee-
ttic Co.y Ounawa Eleatsic Co.; Lo H, Reesor, St Marys ;3 Strath-
roy Electric Co., W.o AL Mackay, Renfrew: A A, Wright,
Renfrew ;. Cataract Paner Co., Hamilton, Howes & Leighton,
Harnston, Ontes Sunvoe Gas & Water Co.; Cobuoury Electric

Co.; Nornwood Electrie Co., Carleton Place Electric Co.; Braut-
ford Electric & Operatingg Co.; Alliston Electric Co.;  London

Electiic Co.;  Kingston Electric Co.; Gravenhurst  Electric Co.;
Hamilton & Prout, Forest; Dunmille Eleciric Co.;  Guelph
Electrie Co.; Midland Elecirn: Co.; Berlin Gas Co.: Markdale
Electric Co.; Almonte Electrie Co.; Georgretaown  Electric Cou;
Ingersoll Electsic Co.; Dundas Electric Co.: Do A Mclmyse,
Paisley 1 R, P. Bearman, Chestey 3 Climon Electric Co.s Kilmer,
Crawford & Mcelntyre, Durhium ; Petrolea Electric Co. L. J.
Gould, Uxbrdge: Wallaceburg Electrie Co.; Wiarton Electric Co.

Your committce is glad to be able 10 state that the legislation
obiained and protected through its efforts has been of the most
vital importance to several companies during the year, in prevent.
iy what aught be termed the absolate confiscation or destruction
of thair property. At the same time, the measure s enunently
taur to the mumapahbties and protects ther interests equally with
those of the companies concerned.

Your commttce have to express their ackaowledgement 1o those
grentlemen who actively sssisted them, mt consud~rable sacrifice of
time and at their own expense, i defending the rghits of the com-
panies before the Legislature.

J- J. Wwacur,
Chairman Commiitee on Legislation.,

The President : There was a Committee appointed
to confer with the Underwriters, a continuation of the
Committee of the preceding year; Mr. Gossler is the
chairmaun of that Committee.

Mr. P. G. Gossler: Your Committee appointed
at the last convention, consisting of Mr. Sangster,
Mr. Dion, Alderman Sadler and myself, met on
the 1s5th January last in the Windsor Hotel, Mon-
treal, with a view of discussing and considering a
by-law which it is proposed to incorporate in the
building by-laws of Montrcal, known as the Montreal
Building By-law of 189g9. Section 168 of this by-law
proposed that all electric installations within the city of
Montreal should be inspected and acertificate of inspec-
tion, to the effect that the installation is in accordance
with the Board of Fire Underwriters’ rules, should
be issued before such connection was made. Alderman
Sadler had taken wup this proposed by-law in
detail, and =after due consideration of the matter,
especially in view of there being nothing definite stated
in the proposed by-law as to who should stand the
expense of this inspection departinent, it was not
thought advisable for your committee to take the matter
up ina formal manner. However, as the Secretary ot the
Board of Fire Underwriters, Mr. Hadrill, expressed
last year that he was in hopes that mauhicipalities
would pass such by-laws throughout the Dominion that
would make the enforcement of the Fire Underwriters’
rules part of the building laws, and that the
expense of such enforcement or compliance with
the law would be stood by the municipalities; it
would seem that this by-law was intended to be
the first step in that direction, and, alter considering
the matter at the Windsor Hotel, as I stated before, it
was not thought advisable to take the matter up until
such time as this by-law was presented for cnact-
ment before the city of Montreal. The Committee
really has taken no definite steps except to familiarize
itself with the proposed legislation, and having Alder-
man Sadler keep his cye on the by-law as it pro-
gresses. There has really been no progress made
towards having a definite bureau of inspection cstab-
lished in the Province of Quebec or throughout the
Dominion, and at the suggestion of the meeting it was
resolved to let the established systems of inspection as
then existing remain withotut being interfered with, |
further wish to say that the minutes of that meeting to

discuss that by-law in detail, and also a copy of the
proposed by-law, will be incorporated in my report to
the Association.

The President : There was a committee appointed
last year at Hamilton to deal with the proposed
¢ Standardizition of Accounts,” as suggested in a
paper read before that convention. We have a report
trom Mr. D. R. Street.

The Secretary read the report, as follows :

REFORT OF COMMITIRK ON STANDARDIZATION OF ACCOUNIS,
To the Mresident of the Canadian Electsical Association:

Sir,—As there is apparently an udea on the part of the eaccutive of
the Association that 1 am chanmanof the commttee ** to formulate a
standard system of accounting lor our central stations in Canada, ™ 1
1ake the hiberty of repotting that at a meeting of this commuttee held in
the Royal Hotel, Hamlton, on the 3oth of June, 1899, at which M.
Llatr, Mr. Waght and myself were present, Mi. Hart was unanimously
chosen as chmnman of the committee, this bang vt of deference tu
tum as the author of a very eacellent paper on accounting read at the
last convention, from which the present committee is the isue,

As My Hart, the churman, 1 understand, isinthe Lower Provinces,
and may possibly rot be at thes convention, and as 1t s impossible for
me 10 be there on the first day, I take the libenty of stating that the
committee has dane some work, though not much.  Iowever, a start
has been made and a centamn amount of correspondence has been done
and data collected, forms have been  reccived from M. T E.
Qakley, of Fort \William 3 we have Mr. Hart's paper read at last con-
vention, also a communication from the Libtasian of atcGill College
saying that a copy of the repont of the National Electrie Light Associa-
tion proceedings held in Montical some cight yeass ago, and which con-
tains an eacellent paper un accounting, is at the disposal of the com-
wittee at the College, but unfortunately cannut be removed.  We also
had a very good paper upon the same lines that this commitiee is
working, from Mr. Colquhon, submitted at the last mecting of the
National Electric Light Association.

Please bear in aund that should Mz, Hart be present, as he possibly
may, he will, of course, have his ownscportas chainnan, and I would
respectfully request that this letter to yourself should in that case aot
Le used.

Youts tauly,
. R, STreer.

The President: There was a proposal to establish
a standard for arc lamps which could be embodied in
contracts to take the place of the old standard of 2,000
or 1,200 c.p., which lad to many disputes; it was
taken up at the last meeting and discussed to some
extent and a Committee appointed to make some sug-
gestion at the next convention. Mr. Higman, of
Ottawa, was chairman, and Mr. Gossler was a member
of that Committee. As Mr. Higman is not here and
has sent no report, perhaps Mr. Gossler could make a
verbal report of what has been done by that Committee
during the year.

Mr. P. G. Gossler 1 Mr. President, after considera-
tion of the matter and the remarks that were made at
the last convention, it was thought that it would be
premature to decide on any definite standacd at the
present time for tllumination of arc lamps. There are
so many possibilities of inaccuracies being introduced
in the rating of street lights on abasis of c.p. thatsuch
a rating has almost been entirely superseded by the watt
basis, that is, the watts consumed per lamp, and
at the present time the same energy in different types of
lamp giives a very decided difference of illumination; it
was thought best to not even make any suggestions
towards a definite standard until such time as there was
more universal accord on the subject of exacily what
energy should be used in lamps, or what illuminatien
could be expected from different classes of lamps.  As
you all know, there is a very great diversity of opinion
on the subject.

Mr. J. Yule: Wasn't there a resolution carried ?

Mr. Gossler : Not being chairman of the Committee,
I am really not familiar with the details. There may
have been a resolution. You were present, were you
not, Mr. Yule?

Mr. Yule: Yes.

Mr. Gossler: You were a member of that Com.
mittee.

Mz, Yule:
tion.

The President : My recollection is we passed a reso-
lution in order to narrow down the discussion, which
had been of a very rambling character. A resolution
was passed to bring the discussion within a certain
channel, but that resolution was to the cffect that the
rating should be on a wattage basis, and there were

My recollection is there was a resolu-
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some other things besides that wiuch were to serve as a
basis for discussion at a future meeting, but that other
meeting not having been held, 1 don't know sthat 1t
would be wise to present the conclusions ot that first
meeting as areport. It was ounly  preliminary, and it
may hive been all undone at i subsequent meeting.
I agree with Mr. Gossler that it wounld not be safe to
express ourselves on this point whicn is now  engaying
the attention of more important bodies elsewhere; we
might let them speak first. Possibly to-morrow, when
the consideration of these reports comes up, we maght
dedide to continue the committee and see what they can
do next year.

Mr. Gossler . Inconnection with Me. Yule's sugyes-
tion of a resolation having been passed relating to the
wattage to be used per lamp, 1 may say  that
there may be the same wattage in the arc and
set have altogether a different illumination. Of course,
it depends upon the character and size of the arc.

Mr. Yule: You were asked to report on that.

Mr. Gossler @ I 1 was | certainly have overlooked
it 1 have not gone imo it with a view of making a
teport. | could possibly talk for an hour and a halt on
the subject of arc lamps, but I didn’t know I was to
make a report.

Mre. YVule: [ mean to a subsequent meeting of the
Committee, not to this comention. [t is understood
this Committee has no power whatever; they simply
make a recommendation to the government depart-
ment.

The President 1 The next order is the appointing of
the Nominating Committee.  The duties ol this Com-
mittee are to suggest names for the various standing
committees for the coming vear and for the officers w
be elected on the jist. T will appoint on this comnnttee
Messes, EEC Cary, PGl Gossler, j. ). Wright, J. Yule
and JLF H. Wase. 1 these gentlemen will get together
between this and to-morrow, they wan take as a basis
for the committees last year’s list; the same com-
mittees will very likels be continued, and suggest who
should compose them, as well as the officers for neat
sear. This is intended as a guide and a help to the
convention. 1t is not binding by any means, and other
nominatiens can be made when the time comes.

The President : | think if there is any general busi-
ness 10 be brought before the convention, we should
hicar it now, hecause the author of the fisst paper on the
list is not here yet, and the time at our disposal this
morning is short.

Mr. J. J. Wright: On the other hand, there are
others who have some business 10 bring before the con-
vention, thinking it will come after the reading of the
papers.

The President : [ would like to have a little larger
v tience for the reading of the papers, and 1 think we
will have it this alternoon.

Mre ] J. Wright ¢ 1 would suggest that an adjourn-
ment would be in order now until the afternoon session.

The Prestdent 1 1 am sorry to see such an old mem-
ber as Mr. Wright talk about wasting time in this way.
However, it thatis your wish, all right.

Mr Wright. If there is any business to come before
the convention which members wish to bring up now, 1
am quite agreeable.

Mr ] FH Wise. | understand there is
te adjoura. [ second the motion.

Mr Gossler A« afurther suggestion, 1 know that on
the next train fiem Moatreal there will be at least ten
or liftecen members, and it will be hardly fair to them to
proceed.  However, it may not be fair to us for them 10
stay behind - But a postponement for an hour or two
ho *r< will probably not be out of the way.

The President : It is moved by Mr. J. J. \Wright,
secondad by Mr. ] F. H. Wase, that this meeting
adjourn until 2.135 this afternoon.

Qn a vote baving been taken, the motion was declared
carried.

a motion

\ETERMOON SESSION,
At 2,45 p-m. the Prestdent called the convention to
order.

The President: The first order is general business ;
if there s nothing in the way of general business, we
will pass on to the reading of papers.  The first paper
is by Mr. Camp, C. PR, Telegraph Company, Montreal,
1 have a telegrram trom Mr. Lamp stating that he witl ar-
rive at 4. 30 this atternoon, and askingr us to postpone
the reading of his paper.  The nexu s i paper by Prof,
QOwens. | have a letter here statng that Prof. Owens
has been called away to Marytand on account of the
death of lns sister. Prof. Owens did not send in his
paper.  The nextas a paper by Me. F. H. Leonard, of
Montreal.  Mr. Leonard 15 1n the cty, but s not here
just now, and as it is getting lute, Prot. Herdt has coun-
sented to read hs paper now.  The papor is on ** Con.
dittons Affecting the Wave borm of Alternators.”

Prof. L.A. Herdt, McGill University, Montreal,
his paper. (See page 171).

The Presulent : You have heard the able paper by
Prof. Herdt,  As he has stated, the subject is of great
importance, especially now when alternating current
generators are betng used to such an extent that all
<ervices, net only incandescent lighting, but arc hghting
and motors, are furmshed from alternating  current
generators.  To those of us who have been-accustomed
to look upon the sine curve as approximately correct in
dealing with alternating curreat phenomena, the results
shown here are somewhat starthng.  This paper is
open for discussion, gentlemen. | regret the fact that
the papers could not have been placed in the bands of
the members some 1ime before the opening ot the con-
vention, because papers of that nature require some
study. It was our purpose that there should be opnor-
tunity lor studying them. [ must say, however, that
.xllhough the Comnuttee on Papers have vsed their ut-
most endeavors to get the papers printed n time, thev
have fiuled. Could we hear trom Mr. Leonard on this
subject 2

My, Leonard @ Well, no, 1 am hardly prepared to
say anything on Prot. HerdUs paper. 1 duwdn’t come
into the room until the paper was halt through, and 1
would like to study st a httle further before taking up
any discussion onat,

The Presadent @ Perhaps we had better postpone the
discussion on this paper untul to:morrow. Are there
any grentlemen here who would like to discuss this paper?

Mr. Gossler : | would like to ask Prof. Herdt a
question for the purpose of getting information. Not
having read the paper, 1 am not very famihar with its
contents.  Plate 3 shows different curves of clectro-
motive force and different power factors there, and 1
notice that the maxunum electro-mouve force ot each
curve comes withm possible 13 degrees of either side of
the go degree line. You have shown here clectrical
degrees  from zero to 180, and the maximum
electro-motive torce on all those curves s withmn 15 de-
grees cither way of go degrees.  You have your
maximum clectro-motive torce practically on a straight
line.

Prof. Herdt: Yes.

Mr. Gossler : |was under the impression that fre-
quently the demagnetizing cffect distorted the magnetic
ficld so0 as to throw the maximam LE.MUF, further than
15 degrees one way or the other.

Prof. Herdt :-—The ordinates of the curves at load
have been plotted bo volts below that of the preceding
ones, for clearness. At full load, 100 per cent. power
{actor, the electro-mouive force s shown to be shifted
about ten degrees 1in the direction of rotation ; how-
civer, as the power factor is decreased, this is gradually
reduced until we fiml that with a power {actor of 55 per
cent,, the clectro-motive force wave is nearly back in
the onginal position of the no load wave.

read

Mr. Gossler :—It is an individual characteristic of
the machine. 1 should say that was a very good
machine.

Prot. Herdt :—It is a very good machine. If you

like 1o consider that later, Mr. Gossler, we can do so.
Mr. Gossler @ 1 just wanted to get that information.
The President :—Is there any further discussion ? 1
not, we will go on with Mr. Leonard's paper, and we
will give you an opportunity to take Prot. Herdt's paper
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up again to-morrow. 1 have much pleasure in calling
upon Mr. I°. H. Leonard, of Montieal, to read his paper
eatitled ** Power Factor as Affecting Operation and
lnvestment, with Special Reference to Induction Motors
and Enclosed Arc Lamps.”

Mr. Fo L Leonard read his paper.  (See page 173)-

The President : Gentlemen, | think | may state
that this is one of the best papers we have had submit.
ted to this Association. It deals with matters that as
central station managers some of us have to consider
very seriously, and 1 wish you would give it a very toll
discussion. It contains a  great deal of interesting
matter, from the standpoint of theory as well as
that of practice, and | hope it will receive due consider-
ation. It is now open for discussion.

Mr. E. E. Cary : Mr. President, don't you think it
is somewhat necessary to allow the members 10 digest
these papers over night. There are a number of
modest individuals here, amd their digestion is a little
out of order, and it is only in the morning they are pre-
pared to tear the papers to pieces. 1 would offer the
suggestion that we read another paper and then discuss
the three of them in the morning.

The President : [ am quite agreeable to that, but if
there are any members here who have anything to say
on the papers now, or wish to ask for ioformation, |
think we might hear them.

Prof. Herdt @ I would like to say a word in regard
to one paragraph here at the top ot page 5: ** [f tuis
leading phase displacement can be made equal to the
lagging phase displacement of other devices, a power
factor of unity would result, as suggested by an eminent
engincer, thongh in practice, during 2 period covering
the whole history of this branch of the art, 1 have never
met such a condition, nar have any of my friends in the
profession, many of whorm have had extensive experi-
ence with synchronous and induction motors separately
and both together on the same circuit.” In regard to
that point, is it not so that the difliculty in obtaining
unity power factor is due to the difference existing be-
tween the wave form of the generating and receiving
machinery ? Still in most cases it seems that with a
proper adjustment of field excitation the power factor
may be made to reach very close to unity.

Mr. Leonard : On that subject I cun state at the
end of an experience extending over several years in
manutacture and eaperiments leading up to the manu-
facture of a single phase, self starting synchronous
motor, I have concluded, as I intimated in the paper,
that over-excitation cannot be carried too far. If a
synchronous motor is over-excited beyond a certain
limit, it begins to make the circuit unstable and there
immediately resuits a very vigorous pumping and
flickering of the lights which makes the thing utterly
irmpracticable on 1 commercial circuit.  Theoretically it
may be otherwise, but in practice there itre mechanical
and electrical difficulties which enter into the question
that, so far as 1 have been able to learn, put the thing
out of the question entirely. 1 would like very much
to meet somebody that has ever had the experience of
obtaining the power factor of unity on motor work. |
have talked an the subject frequently with many of
my friends who are quite prominent in the profession,
and who have had excellent opportunities to investigate
this matter, but up to now 1 fail to find anybody who
has secured this wonderful, or what scems to me
wonderful, result. It is theoretically all right and should
be obtained, but in practice it seems to be out of the
question.

Mr. Gossler : In regatrd to the matter of unity power
factor, does not Mr. Leonard mean to say that the power
factor of unity is rather an unstable quantity under
commercial conditions, and not that it cannot be pro-
cured, for I know unity power factor can be obtained,
but there has been difliculty experienced in maintaining
unity power factor under commercial conditions. It is
a well known theoretical fact that unity power factor
can be oabtained, but there has been experienced con-
siderable difficulty m maintaining unity power factor on
account of the unstable conditions existing at the time,
1 have not h:id an opportunity of reading this paper
before it was presented, and as it is going 1o be discussed

to-morrow, 1 desire to bring up «a few points for informa-
tion, and which 1 should like to hear discussed in the
morning. 1 notice that after a discussion of the charae-
teristics of the synchronous and induction motors, that
the statement is made that the preterence is altogether
in favor of a well designed induction motor.  Now,
while the usetulness of the induction motor is without
question, there are also certain conditions which make
the synchronous motor. almost indispen.able to a lurge
operating system. When under the control of the
central station the synchronous motor is one of the most
luable adjuncts to a general supply system. This is
well itlustrated under practical conditions in the Buftalo
arc light system, where the power factor on the general
system is maintained, | understand, under their condi-
tions at about .g7 or.gS. I do not think there is any
claim that inductionn motors operate at a power lactor
of .97 or .g8, or that they can be made to better the
power factor system 50 as to maintain it under normal
coxditions anywhere in the neighborhood of .g7 or .98,
It therefore seems that the impression which 1 have
obtained from Mr. Leonard's paper that the preference
is to be altogether in favor of a well designed induction
motor over the synchronous motor, is wrong. | know
of several large installations that are at present heing
desigzned  where it is proposed to install synchronous
motors.  ln another part of Mr. Leonard's paper he
has compared the action of the induction motor to a
transformer, stating that, being complete in itaelf, the
regulation was automatic.  The impression which |
have gained from this statement is that there is no
regulation of the generator required to overcome in-
creases or decreases of the load on induction motors.
The operation of induction motors shows that regulation
of the generators is necessiry to compensate for changres
in load on the motors.  We know that throwing a load
on an empty transformer increases the power factor of
the general system, and consequently permits of better
regrulation, for the reason that it brings the current more
nearly in phase with the electro-motive force, but cer-
tainly regulation of the generator is required to compen-
sate for any increase of load on the transformer, cven if
the load introduced does bring the current more aearly
in phase with the electro-motive force ; consequently
the impression given in this paper that an induction
motor causes an automatic regulation of the system,
and no change of field excitation is requrted, is intorrect.
Mr. Leonard further states that the best load for a
synchronous motor is one of a steady character.  This
same statement applies to induction motors, cngines,
water wheels, or any motor.  Mr. Leonard has stated
that as high a power factor of an induction motor
under full load conditions has been obtaine  as .gg,
but there are very {ew conditions, espedially when there
are a great many ol them, which allow of motors being
operated continuously at fuil load. There has been
reference made to an operating plant where in one in-
stallation there are about 3,000 h. p. in motors, ranging
from fan motors to motors of 300 h.p., and that recent
measurements showed the power factor of the circuits
supplying this installation to be about .yo. [ think |
know what plant Mr. Leonard has reference to, because
1 operate it. 1 may say we found that under certain
conditions we had on our transmission lines supphying
our entire system at our power hause a power factor on
a commercial load of about .94 ; the load consisting of
4 grencral hghting and power business, several large
motors being of the synchronous type ; we found that
by removing about 235 per cent. of the synchronous
motor capacity, and pliacing additional induction motors
on the system, the power factor was reduced from.gy to
.87, thiereby reducing the full load unity power tactor
capacity of the generator from about 88 to 735 per cent.
In stating that it is necessary to have synchronous
motors started by means of external starting apparatus
I presume the self-starting synchronous motors have
been overlooked. lHowever, the latter absorb alarge
amount ot starting current, frequently several times
the full load current. 1 also know of a number
of induction motors in commercial use that require
several times the full load current for starting.
I think the Association is certainly very much indebted
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to Mr leonard for that paper, because it is on a sub.
ject that is pretty close to us all. [ think we all regret
that we have ot had i (hance to make a pretty close

study of it before it was presented.  There is one
more note 1 have marked in reading it over.  Mr,
Teonurd, 1 see further on, recognizes there s
some use for synchronous motors.  He says:

** In some notable cases where central stations are using
power transmitted from o distance, induction or syn-
chronous motors have been coupled direct to D.C. arc
dynamos ; this would be the ideal pilace to use it syn-
chronous motor immediately under control of the central
station if the induction motor load occurred at the same
time, but unfortunately they occur at different periods.”
The maximum demand on a central station supplying
light and power is at the time when the lighting of
oflices and stores and the day power business overlaps
the evening lighting load.  In Montreal this overlap-
ping of day load and evening load occurs during seven
months out of the year, also, at the same time the
arc lights are operating, so that the power required
to operate them is in demand at the time of this over-
lapping ; consequently any synchronous motors used to
operate arc machines could, during seven months of the
year, be used to better the power factor on the general
system, in consequence of which there would be avail-
able more generator capacity than if the arc lights were
operated by means of motors having a lower power
factor than that obtainable with synchronous motors.
Mr. Leonard: 1 don't think- I differ so very much
from Mr. Gossler on a good many of the points. |
called attention particularly in my paper to the tact that
there are places in which a synchronous motor can be
used to great advantage in overcoming line drop.  If
you could distribute synchroncus motors at certain
centres of distribution where your drop is heaviest and
your variation in load the greatest, and you have an
attendant there in charge who is under control of the
central station, as I say in the paper, it would certainly
serve as a very valuable adjunct to the central station
management.  You would reduce the amount of copper
and you would require less attention at your switch-
board, although that would have 10 be made up by the
attention of the man at the motor, while under those
conditions it would be nccesssiry to have the syn-

e e - . e g———— o

- - e - e
1

‘m . s . -
: |
1 : , .
b4 . + — e
! i . .
e . . I . U S SO
] R . ' .
| . POWER FACTOA . : i ' .
FXCRH B . v o . : — g —i ..
W ‘
v .& !I’r,:“_ ' !
. N : eh f
o & . antafnar : — s 45
" Y LI .
. [ t . * !
. N b - : !
. As 28 . . e e . . - - : . .
1

¥
| S

. m A - ' « e B 4
i /4 ) .
TR LS ’ R
. B . R P et Sl nibi
) 7 t ¥
(71 3 . . . . 4 - 4 e
<3
@ 2 . . ... . . . . . .
o“" )
3o e . . .
Y§ L s 3% uf <« sir e ¢rs 150 T

PERIORMANCEL CURVES -30 H. 1. INDUCTION MOTOR.
chronous motor large enough in capacity so as to take
care of the work it hax to do asx a motor, and besides
that have capacity for furnishing leading currents to
overcome the lagging currents produced by other in-
ductive devices.  With regard to power factor, Mr.
Gasslerin his remarks made a little slip ;. he said that
the induction motors made the power factor higher.
I think be meant the reverse. The case that Mr.

Gossler mentions was vne where we took the two syn-
chronous moturs (we only had two on) off our line, and
in place we putin all of the small inductivn wotues,
many of which were running under load. A small in-
duction motor does oot give as good a power factor
usually as a large one, they fmprose slightly as the
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size increases, but a small induction motor with a light
load, it is recognized, has a lower power factor; and
as I say in my paper, the regulation of the line may be
improved by the vse of the induction motor. 1 think
that experience will bear that oat.  We have at full
load 2 very high power factor. [ havea diagram here
which I have taken and I will put it up. This is the
line we have heen considering; that is the power factor.
This, I may, say is taken in actual practice from a
modurate sized induction motor; it has a capacity of
50 h.p. This is the full load line here. Now, you see
the power factor starts at about 20. The observations

! are not very accurate on these starting loads ; here we

start with a power factor of about 20 at practically no
toad. It almost instantly reaches go, and then up to
60, aand then rises gradually as the load increases, this
line crossing under here and going over this point up
to 93, almost g3, with even that small-sized motor,
where the generator conditions and <o forth are right.
What | was trying to maintain was that the regulation
of the line is assisted-—not altogether compensated for,
I might say—but assisted by the use of induction
motors rather than synchronous motors. At full load
we have a power factor of .93, and we will say at 23
per cent. overload we have got very nearly .93 ; all
over this range the power factor is very nearly uniform.
1 call attention in the paper to the fact that the
induction motor should be selected particularly with
regard to the amount of work it has to do. so as to
obtain the best conditions of power factor. That is, if
you have a toad of 10 h.p. for five minutes out of the
day, and 7 h.p. for the other nine hours and 35 minutes,
you should buy, nota 10 h.p. motor to take care of that
5 minutes, but a 7or 71; hop. motor so as to obtain
the best conditions.  You can stand an overload of 25
pee cent.: your power factor is really improved by that
load ; all over this range your motor is running at good
power factor; if thereis any slight increase or overload the
motor is safe if it is properly designed, as it should be
designed under those conditions.  If you throw a load
off from an induction mtor you immediately reduce the
power fuctor.  Mr. Gossler said the power factor will
vary the clectro-motive force something like the square
of the variation in the power tactor.  Under those con-
ditions you have thrown off your load, your generator
bas lost part of its load ; the natural tendency of any
generator with fixed excitation would be to increase its
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electro-motive force ; it would immediately, if you
throw off a certaun amount ot load, build up and
increase the electro-motive force. With an induction
motor having its load thrown off, it brings the power
tactor down into this part of the curve (refers to dia-
gram), and in doing so it demagnetizes the field of your
current generator and prevents the increase of the field
and lowers the electro-motive force slightly ana com-
pensates, in a measure, for the change of load. 1don’t
mean to maintain that that will compensate automati-
cally for every change. You cannot do away with
your switch-board attendant entirely, but | merely
wish to call attention to the fact that it assists
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in the regulation ; whereas in a synchronous motor, ifa
load is thrown suddenly off, your voltage immediately

* rises. You have introduced leading currents,
you increase your field strength by the armature re-
action, it raises the electro-motive force immediately
and will cause trouble with incandescent lights if your
attendant is not very sharp with his work. It there are
are any other points 1 would be very glad to take them
up to-morrow morning. I will give a chance for some-
bady else to say a word now.

The President: Are there any other members who
wish to speak on this? There is a point mentioned by
Mr. Leonard at the top of page 5 where he states that
a leading current may be produced in a synchronous
motor to compensate for the lagging current due to
other devices. He says, it has been stated by an
eminent engineer, and it has been stated by a number
of authorities, and it is a question which central
station managers who are operating alternating current
motors want to know all about. I may say it has been
stated to me by eminent engineers of manufacturing
companies, that while this was theoretically so, it
was, as stated by Mr. Leonard, almost impossible to
realize in practice. Now, this is the point we want to
know about. It has been held by people who
are intercsted in having syanchronous motors used
that this is a valuable feature of the synchronous
motor, that you can use it to off-set the lagging
currents due to other motors or other devices on your
circuits. Others state that it is impossible to obtain
these results in practice, except under conditions which
have to be so nice that you do not get them as a gen-
eral rule, and if anybody can give us more light on this
particular point to-morrow we will be very glad to have
it. If there is no further discussion to-day we will
allow the paper to lie on the table for further discussion
to-morrow, and we will pass on to the paper on ¢* Some
Experiments with Rotary Convertors,” by Maessrs.
A. G.Grier and J. C. Hyde.

Mr. Grierread the paper. (See page 173).

The President : The auditors whom 1 appointed this
morning have completed their work of auditing the
accounts of the Secretary-Treasurer and have certified
them to be correct in every particular.  If there is any
general business to bring before the nteeting this would
be a good opportunity, a better chance now than to-
morrow. If there is nothing I would ask somceone to
move an adjournment,

Mr. J. J. Wright moved, seconded by Mr. P. G.
Gossler, that this meeting adjourn until to-morrow
morning at 10 o'clock. Carried.

SECOND DAY.

At 10.30 a.m. the President called the convention to
order and said: The first item is the consideration of
the President’s address. The reason for this order of
the day is that there are some suggestions in the Presi-
dent’s address which may be takenup by the Associa-
tion. As you know, there are still a number of electric
companies in Canada that are not represented in this
Association, and it has always been the aim of the
Executive Committee to bring these in, if possible. 1
will read you the suggestion which is made in the ad-

. dress in connection with that : *‘ It is a source of grati-

fication to me that our membership continues to
increase notwithstanding that a considerable number
of members drop out of the Association every year.
We should put forth our best efforts to prevent, if pos-
sible, these annual lapses, and we should not rest
satisfied unti] every electrical operating, manufacturing
and supply company, firm or individual is represented
on the membership roll. In this connection I would
submit for your earnest consideration whether it would
not be well to introduce in our constitution a feature ot
company membership such as carried out by the
National Electric Light Association of the U.S. in
addiion to the individual memberships, which could
remain open to those who wished to avail themselves of
them.” 1 thought it would be well to get an expres-
sion of opinion from the convention as to that feature.
Can we hear from Mr. J. J. Wright on that subject?
It is a matter we may not be able to dispose of now,
but it would be well to talk it over. You know that
the National Electric Light Association is composed of
companies ; the companies pay S25 a year and send
their representatives. It was thought that where the
companies do not send the same members every year,
that company membership would be, perhaps, a means
of getting the companies interested.

Mr. J. J. Wright :—As I understand it, there are a
number of companies represented in our association al-
ready.

The Prasident : As companies?

Mr. Wright: As companies, | think.

The President: No. Their officers are members
individually. We have no such thing as company
membership.

Mr. Wright :—That would be an amendment of the
constitution, and would require notice for one session.
I am willing to introduce a resolution to that effect,
giving notice of an amendment of that kind, and leave
it to be discussed at the next convention. We cannot
take any action on that except to propose it.

The President : 1 thought if we could get an expres-
sion ot opinion from the conventior, the executive
cominittee for the coming year would know what to
do.

Mr. Wright : That would blend itself with another
matter which will probably come up later, and that is
with regard to identifying the electric companies with
the Association in the matter of looking after legislation
and so forth. If the electric light companics are to be-
come interested in the Association as companies,
of course the Association would be in a very much
stronger position to take hold of matters connected
with legislation ; and the present baphazard method of
making provision for legislation by raising subscriptions
and so forth would be very much simplified. We have
no means now except by making a draft on the various
companies as occasions arise ; we have done that al-
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ready three times practically, and it is a question, of
course, how far it is proper for that method to continue,
and that is a matter which I think will have to be taken
up by the legislative comnutiee and executive committee,
probably jointly, during the coming year, to see whether
an organization ot that kind could not be completed.
Your suggestion, perhaps, that the companies should
become interested, might be right i line with that idea.

Mr. H. R, Leyden : It scems to me that is exactly
the line in which this association has been developing
for the last couple of years. This association is not
what you would call an association of electrical engi-
neers ; its principal object and its principal work has
been the benefit of the companies. The men who come
here to this association are usually sent here by the
companies and 1heir expenses paid by the companies.
As Mr. Wright says, one of the principal objects of the
thing is for the enacting of such legislation as will pro-
tect the companies, and it is the companies that have
been paving for the expense of such legislation, and it
seems to me we have been gradually working away
trom the idea of an clectrical engineers’ society and be-
coming an association for the benefit of electrical inter-
ests ; and it seems from that point of view it should be
the companies who are represented and not the individ-
uals.

The Presideat :  There is this difference between our
society and the American association, that while a com-
pany sends a representative here and pays his expenses,
if that company wishes to send .agother representative
next year he has to get a membership, while it the
company held the membership and paid a higher fee
than the individual subscription, that company would
be free to send any representative or any number of
representatives.  Of course, when it comes to voting,
the voting will have to be limited, but any number of
representatives might be present at the convention
from one company.

Mr. Gossler : [ don't like to see the idea encouraged
suggested by Mr. Leyden that we are working away
from an engineering body ; the matter of legislation and
commercial operation of our plants can be managed by
purely business men and business associations ; 1 would
very much rather encourage this as being more of an
engineering socicty tor the advancement of engineering
and commercial operation. I think your suggestion of
having the company membership is a very excellent
one, as it will bring the association to address the com-
panics rather than their individual representatives ; that
is, the association has had its support from the com-
panies, and it has gotten that support from individual
cfforts rather than making a direct appeal to the com-
panies. 1 think the suggestion as put forth by the
President should be put in formal shape, perhaps by
resolution put before the association, which will allow it
to become a part of the constitution of the association.

Mr. E. E. Cary : I think Mr. Gosslar’s suggestion is
a very good idea, but one point that appeals to meis
this, I think both the commercial interests and the
scientific intetests can work harmoniously. Qur meet-
ings in the hall, the same as in our neighboring Asso-
ciation on the other side, would generally be devoted to
the scientific side of our work ; aiaturally, the other
side grives more or less entertainment when we are not
iu the hall for discussion. The papers will be more
scientific than commercial, ol necessity. In addition
to this | would like to say a few words regaiding .the
matter of exhibits. This is the first year that any of
us have been privileged to exhibit under the auspices of
the Association.  There is a peculiar meaning in that
to me. The manufacturer or jobber gets the agency
from any foreign country of any special apparatus
which have been developed and brought out during
the year, it may bave been described in the jour-
nals, but very few of the central station managers,
perbaps, have been privileged to see the latest develop-
ments the large exhibits such as the Electric Light
Association have on the other side bring together all
the latest developments of the year; it is not to
sell, at the time ; in fact, the manufacturer or jobber
who respects himself would severely reprimand any
representative who tricd to really do business, but it is

to our interests to have the criticism of central station
managers upon anything we bring out, because no
matter how carefully we may.test any apparatus, | never
saw a picce of apparatus placed on the market that
central station managers could not tear to pieces and
improve. They have conditions which we cannot al-
ways daplicate in our testing rooms, notwithstanding
our best efforts to do so0; consequently, we get their
suggestions, and they sce the results of our efforts.
You may say, that is purely {or commercial reasons.
We are all after the money, there is no doubt about
that, but unless you have the best and most economical
apparatus you cannot make as much money during
ithe year following the convention as if you had it.
And ] think any manufacturer, if he appreciated that
element the way it is appreciated in the old country and
in the United States, would make an cffort to show
auything ot recent development, and the means he has
devised to help you in your operating expenses. 1
think both sides, the strictly scientific and the com-
mercial elements, will not conflict, but will harmonize,
because our papers will be scientific, and between our
sessions we can view the exhibits, and the more work-
ing exhibits we have 1 think the better everyone will
be pleased. 1 feel very strongly on this matter, for |
was interested tor some twelve years on the other side,
but as you all know we have not beeu privileged to do
anything here before. The time has been extremely short
this year. 'We are not as busy as our competitors, so we
had more time to devote to it. Butanother year, it itis
thoroughly understood, you will find all the manufactur-
ers here exhibiting. 1 had to work nights, gentlemen; 1
worked overtime. We have not much upstairs, but we
manufacture bunting and ice cream and so forth at St.
Catharines, and that is what we are showing. Another
year we will show you some apparatus. {Applause).

Mr. Yule: Of course, | represent purely the com-
mercial side of the electric light business. As it is,
there is a good deal in what Mr. Wright says, that
company membership would interfere somewhat with
anocther proposition we have to bring forward. There
is one thing about company membership in getting a
fee sufficient to meet our expenses, and that is, you
cannot get the same amount of fees from a small com-
pany that you can from a larger company. Some of
them are not able to pay a very large fee, and some of
them are able and willing to pay it. The conditions on
the other side are very much different from what they
are here, and we have to modify our plans. This ques-
tion will come up again, I understand, in the legislation
report. 1 would move that the recommendation of the
President be sent on to the Executive Commiittee tor
consideration.

Mr. Cary : Couldn't that be on a sliding scale ac-
cording to capitalization—so much for eich thousand
capitalization, then nobody would feel injured at paying
too much.

Mr. B.F. Reesor: Doesn't that mean that a company
could have a company membership or not, just as they
pleased ?

The President : Yes, that was my idea : it would be
optional.

Mr., Reesor : The small company would send the
same man every year ; the large company would pay a
$25 fee and send two or three men, and change around
occasionally.

Mr. H. O. Edwards: There would be a larger fee
entitling them to a larger number ot delegates; the
larger company would want to send more delegates
than the smaller company ; the smaller company might
have a smaller fee, entitling them to one, two or three
delegates, and the larger company more.

Mr. Reesor : How would that be when it comes to
voting? The large company have three or four votes
and the small company one?

The President : I think in the National Association
each company has one vote.

Mr. Cary : They are privileged to send any number
of representatives, but only one official representative.

Mr. Leyden : It secems to me we are confusing two
things, the fee that the company would pay for mem-
bership, and the amount that a company should con-
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tribute towards the expense of the Association. 1 don’t
see that you can charge one company more than an-
other for membership fee in*any associatior.. Weshould,
it scems to me, have a fee which is reasonable and
charge all the companies the same fee, and when we
want to take up a collection to raise money for legisla-
tive purposes it will have to be done outside of that,
and the larger companies necessarily will be expected
to pay more than the smaller companies. 1 don’t see
how you could have a sliding scale for membership
fees.

Mr. C. Doutre : There are companies who, at the
present day, have two or three delegates whom, 1 pre-
sume, are individual members. It is going to be pretty
hard to decide upon any equitable tce for company
representation. There are companies who invariably
send three or four delegates, and other companies will
only send one, and those companies who send one
will object to paying any company fee which would be
considered equitable, because you could not put the fee
down at any 835 or $35 basis ; they would overcome that
by sending simply individual members. [ think there
is nothing to be gained by introducing a company
membership fee, because those companies who object
would simply send individual members, and those com-
panies who have five or six parties they wished to send
would pay the fee, which would be a nominal one,
and the Association would lose by it.

Mr. Cary : 1 think there is one point Mr. Doutre has
omitted. No company would be privileged to exhibit
at the convention unless they were members of the
Association as a company. If we bring that up to the
proper level, any company that has any respect for
itself at all will pay Sz23 for the privilege ot exhibiting.

Mr. Goss'er: As I understand your suggestion, the
matter of company membership is simply to augment
the membership of this Association ; it would in no wise
eliminate individual membership.

The President : It is suggested as a possible means
of reaching and interesting companies who now have
no individual membership. Itis moved by Mr. Yule
that this matter be referred to the Executive Com-
mittee.

Mr. A. B. Smith: I second that.

The President: The Executive Committee would
report to the next convention. It might be in the form
of an amendment to the constitution.

Mr. Reesor: That would put it off for :wo years.
You could put it in as a notice of motion.

The President: If we are agreed as to what we
want we can.put it in as a notice of motion, but i

-hardly think we have rcached that point to know
exactly what we want.

Mr. Gossler :  There must be some means of putting
that before the Association so that it will not take two
years to act.

The President: 1 think we could put a notice
of motion in general terms and we could arrange the
details to suit ourselves.

Mr. Reesor: Put it in as a notice ot motion and the
Executive Committee in the meantime can deliberate
and report at the next meeting.

The President :  Article 10 of the constitution says :
** Permission to introduce any notice of amendment or
amendments to this constitution must be granted by a
majority of two-thirds of the active members present.
Permission being granted, notice may be given and the
proposed amendrent moved at any subsequent sitting.
After discussion the amendment must be submitted to a
committee of five, named by the chairman.” There is
only one motion before the chair, that by Mr. Yule,
seconded by Mr. Smith, that this matter be reterred to
the Executive Committee.

Mr. Cary : Would Mr. Yule be willing to withdraw
that and make the motion that the chair should appoint
a committee. We are alittle hazy, 1 think, on the con-
stitution. What is your wish in the matter?

Mr. Yule : I don't understand what you want.

Mr. Cary: To follow the constitution. The presi-
dent savs if he appoints a Zommittee of five they can
report to-morrow ; that won’t postpone it for even a
year:

Mr. Yule : 1 will withdraw my motion.

Mr. Reesor : The way I understand it you will have
to take n two-thirds vote of the meeting to allow the
constitution to be amended.

The President : Yes, there must be a two-thirds vote
of the members present to grant permission to introduce
the amendment. When the amendment is introduced
I refer it to a committee of five.

Mr. Yule : 1 will take the original motion, that it be
referred to the Executive Committee, and that they be
asked to report at the next convention.

Mr. Wright : 1 would vote against any amendment
to the constitution at this session; it would not be
advisable.

The President : 1 don't think myself it would be well
to be too hasty about this, and probably if we could
amend the constitution at the, next convention it would
be quite early enough. Will your motion stand then,
Mr. Yule?

Mr. Yule: Yes. My motion is that the recommenda-
tion in the President’s address be sent on to the
Executive Committee, and if approved of by them they
report a scheme to the next convention.

The President : You have heard the motion, are you
ready tor the question?

Mr. Gossler: 1 personally object to any proceeding
that would require two years to make it effective. If we
are going to get any benefit out of it, two years is too
long.

The President : 1 think it can be done in one year.

Mr. Gossler : When is it going to be? There will
have to be ten members to form a quorum.

The President : Mr. Yule's motion is that the Execu-
tive Committee consider this question during the year
and report some scheme at the next convention.

Mr. Leyden : I don’t believe we tully realize the ex-
tent of this change that is going to be brought about by
carrying this motion at the present titne, there are two
kinds of societies, one of electrical engineers, the other
a commercial society for the benefit of electric compan-
ies. At the present time we are in the happy position
of being on both sides of the fence; we have members
interested personally and the companies interested
personaily. If you change that, if you make that a
company representation, it is going to mean quitz a
vital change in this association, and ! think it should
be thoroughly considered by the members of the
association before it is carried. The clectrical met in
the Dominion of Canada are none too many, and nene
too many of them are interested in the association to
run the risk ot any of them dropping out because their
companies take the responsibility from them.

Mr. Cary: By referring it to the executive we have
fulfilled Mr. Leyden’s idea.

The President: I think so. I take Mr. Leyden's
remarks-to be in the line of the proposition by Mr. Yule.

The motion was then put and carried.

Mr. Wright : I understand your interpretation of the
constitution is that it can be amended at the next meeting.

The President : There isho question in my mind on
that article, it can be ameuded at the next meeting.

Mr. Wright : I always had the impression that it
could not be amended at one session. ’

The President : We will have to refer this to the
solicitor of the legislation committee. The report of
the secretary-treasurer, which was read yesterday, as to
the finances of the association, is bhefore you if you
have any remarks to make.

Mr. Reesor: [ would move, seconded by Mr. Smith,
that we adopt the report.  Carried.

Mr. Reesor: I wanted to say something about the
application for membership form. The way the form
reads now is that a person joining the association joins
for one year. I think when they join they should be
considered as members until they send in their resig-
nation. I think it should be made so that when I once
join I am constituted a member, and I should be called
on to pay my fces cvery year until I give notice of
withdrawal.

The President: I don't think it is necessary to pass any
resolution, but when the secretary gets new application
forms, he should have that corrected. We will record it
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in the proceedings that the secretary is instructed to do
that.

Mr. Gossler: I wish to give notice of motion that at
the next comention | will make a resolution whereby
companies can be admitted to membership to this
association, if the execotive committee think it wise, or
if the assodiation think it wise, at the next convention.
‘I'he object of that is that we can introduce company
membership at the next meeting of the convention,
rather than two ycars he e, if it is thought advisable. 1
think that this notice is nccessitry according to the con-
stitution.

The President : 1 don’t think ic is, but 1 am quite
willing to take the notice of motion in case there
is any doubt. It requires a two-thirds vote of this
meeting to give permission for this notice of motion to
be recorded. Arc you willing that we should receive
this notice of motion? It is subject to the report of
the Execcutive, of course. This is a precautionary
measure to save time in case we want to make an
amenament next year.

Mr. Gossler: The idea of that is that if it is decided
at the next convention by the Executive that it would
be desirable to admit companies to membership, we can
take immediate action. Itis not in any way to an-
tagonize the action of the Association or of the Execu-
tive Committee, but it permits of more prompt action.

The President: Are you willing that we should
receive this notice of motion ?

Carried by two-thirds vote. -

The President : The report of the Commitie on Sta-
tistics is before you, gentlemen. For those who have
not heard this report 1 may say that the report was to
this cffect, that considerable data had been collected,
but no definite action had been taken by the committee
during the year. \What is your pleasure regarding this
report ?

Mr. Yule : | move, seconded by Mr. J. J. Wright,
that the report of the Committee on Statistics be re-
ccived. Carried.

The President: The report of the Committee on
Meter Inspection is before vou. This report is to the
cffect that during the year the committee has inter-
viewed the officials of the Inland Revenue Department
and obtained from them a cencession regarding in-
spection fees to the effect that whenever a meter 1s in-
spected within the five years® period, namely, before the
five years dating from the regular inspection are ex-
pired, 30 cents only will be charged instead of the
regular fee.

Mr. Reesor: For any size of meter ?

The President: Yes. You have the meter in-
spected and that inspection is pood for five years. If
after two years the meter requires readjustment and
vou have 1o break the seal and get it re-certified, you
pay 30 cents fee instead of paying the full fee. Thisis
in cffect now.

Mr. E. Slade: Has any effort ever been made 1o
abolish that fec altogether 2

The President : No very determined effort has been
made, because T think it would have been useless. |
think anyone who has come in contact with the officers of
the Department will know it is 2 useless underiaking. 1
don’t say it could not be donc in time, but at the
present moment 1 don’t think it would be possible.

Mo W, Willilams : T would move that the thanks of
this Association be tendered the Meter Inspection Com-
mittee tor their successtul efforts so far, and that they
try and do better, and cadeavor to-get that inspection
fee blotted out altogether.

Mr. Sangster : 1 would second that.  Carried.

The President @ The next is the report of the Legis-
lation Committec which was read yesterday.

Mz, Wright: There is only one matter in connection
with that repornt that 1 think calls for special remark,
and that is the sugpestion that somes method should be
adopted to raise the funds in a more aystematic manner,
a muore equitable manncer, to mect the eapenses of that
comnittee.  The clectric Bight companies throughout
the proviace of Qatario have bencfitted very largely
from the labors of that committee and from the ox-
pendituie that has been made, and they have sesponded,

taking them altogether, in a first cluss manner to the
demands that have been made on them for the ex-
penses.  But it seems to mea hand-to-mouth method of
raising the funds to have to suddenly make a draft and
siy, here, you are expected to pay so much, without
any explanation or any patticular arrangement as o
the proper method of collection. The report simply
suggested that some method should be adopted by
which these subscriptions could be brought in in a more
systematic manner. That appears to be the only point.
It has been suggested that the various companies
should be organized perhaps something alter the manner
of the suggestion in the President’s address, so that
they will become, as it were, almost Stockholders in
this thing, and it all contributed, a very small amount
from cach would possibly suffice. If any arrangement
of that kind could be made it would materially lighten
the labors of the committee, and especially those of the
Secretary-Treasurer, on whom the onus falls of making
these drafts and collecting the subscriptions.

The President : This is a very important question. |
had hoped the Legislation Committee would have had
some scheme ready to submit to this meeting, because
they are the ones who know, from their experience, how
this thing is to be handled best. It is difficult for a
member outside, who has had no experience on the
Legislation Committee, to suggest a proper scheme.

Mr. Williams : Wouldn't it be possible to bring in
the gas companies in this legislative business? [ think
they are interested just as much as we are.  Of course,
a great many of our companies are controlling both ;
but I am sure this last spring the gas companies were
as deeply interested as electrical companies in certain
legislation which might have been put through the local
house, and I am sure that a2 number of the gas companies
could be brought in and would willingly contribute their
share, according to their capitalization or ability,
towards permanently looking after legislation.

Mr. Yule: Two years ago, in my report on legisla-
tion, 1 suggested some scheme of this kind being
adopted. My idea was that the thing should be sent
on to the Legislative Committee and to the Executive,
and, if they could so arrange it, that a canvasser could
be engaged to visit all the companies and get them to
sign an agreement to coatribute a specific amount for
five years. 1 think the work this committee has done
is worth a great deal of money to the companies of
Ontario ; it has saved lighting companies hundreds of
thousands within the last six months to those who would
not have got a dollar if this Conmee bill had not been
on the stutute book. It is quite apparent that legisla-
tion in the Oatario House has neced of carelul at-
tention ; it it 35 not attended to we will have trouble,
and will get back where we were, and will not get
out of therc any more. There should L. a strong
cflort made to get a system that will protect us and
protect us well. I would move that this question be
sent jointly to the Legislative Committee and the
Executive Committee to develop a scheme along those
lines, to get a canvasser or solicitor to visit all the
companies and get them to sign an arranyement for
five years to contribute a specific amount to relieve our-
sclves and relieve them of a good deal of worry and
aanovance, and make the committee and their services
more efficient.

The President : You wish to authorize the committee
todo this ?

Mz, Yule: The Legisiative Committee would not
like 10 take any action of that kind without the con-
currence of the Executive Committee. 1 am throwing
out that suggesticn for the members to express their
views on. Of course, this thing applies only to
Oatario. In Quebec, fortunately, they do not have the
anarchists and socialists that we have up here to bother
and put the knife into them.

Mr. Recsor: la coanection with that, you would
have to talk ways and means if the two committees
join and promulgate a scheme of some kmd. I think
1t would be perfectly right to get a man to go around
and get the companies to become members of the
Association at the same time; but it cests money to
send that canvasser around, and these commuttces
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would have to have some ways and means at theis
disposal to send a man around, unless they were only
going to teport to the convention nest year.

Mr. Cary . Question,

The Presideat o« The motion by Mi. Yule 1s to the
effect that the eaccutive committee and the legislatine
committee juintly consider this question, and be authur-
ized, if they deem proper, to send an agent arvund the
country to the different companies, to get them, of
pussible, to siga an agreement to contubute a fiaed
sum each year fus five years, for legislation purposes.
Is that your idea, Mr. Yule?

Mr. Yule: Yes. 1don't know about sending a re-
presentative around, but let them consider some plan.

The President : Not necessasily that, but | under-
stood you 1o say that, and as Mr. Reesor says, that is
a matter of expense, and we must consider that feature
of it.

Mr. Yule: I talked this thing over with Mr
Mortimer some time ago, and he says he will be send-
ing a man around working in the interests of his
journal. Probably we niight get him to attend to it.

The Prestdent : 1 will make your motion simply to
reler the matter to the two committees jointly without
any instructions, and they will do what they deem
best.

M Yule: Yes.

The President : We cannot tie their hands very well.

Mr. Yule: No.

The President: We will take the motion this way,
that the matter of raising money for legislation purposes
be left to the exzcutive and legislative committees
jointly, with power to adopt whatever means they may
deem proper.  This motion is seconded by Mr.
Williams.  Are you ready for the question ?

The President put the motion, which, on a vote
having been taken, was declared carried.

The President : The next is the report of the Com-
mittee appointed to confer with the Underwriters,  As
thix is 2 specinl committee, it will be necessary in
adopting this report, to state whether you wish this
committee continued or not.

Mz Yule: I think the chairman of that committec
expressed a desire that  (he committee be continued.

- Mgz Cossler : Yes; it would be advisable to have a
committee ; not necessarily the same committee.

The President: The personacel, of course, could be
changed.

Mr. Gossler moved, seconded by Mr. Smith, that the
report of the committee to confer with the Underwriters
be adopted, and that the committee bz continued for
another year.  Carried.

The President : The next is the report of the Com-
mittee on Standardization of Accounts. This committee
reported they had collected considerable data, and had
had correspondence from different xources, and were
still at work. 1 think we will have to adopt the report
and continuc the committee.  Will anyone move that ?

Mz \Wright : If the committee is still at work 1
would move they be continued, of course.

The President : They were a1 work up to the time of
the conveation ; their work is not finished s they had
no report ready.

Mr. ). ) Wrght moved, seconded by Mz, Bricthaup,
that the report be adapted and the cammittee continuced.
Carried.

Mz, Levden: They promise a report for the next
convention ?

The President @ 1 don’t kaow who will compose that
commitice lor the next yvear.  If the same men continue
i suppose they will.

Mr. Levden : 1 understood the proposition was to
continue the same men.

The President : To continue ti.e same committee.
The naminyg of the members will come Iater.

The Presideat : The last committee is also a special
committee for the purpoye of defining some standard for
arc lamps.  This committee report progress, but their
work ix alyo unfinished.  Shajl this report be adopted?

Nir. Lerden: Excuse me; that committee was to
report on a standard for arc lighting. as 1 understood.

At the last convention we had a discussion, and there
were several motions offered to define what is meant by
& 2,000 ¢.p. are lamp, and some of the motions were
exactly  according  to the wording of the American
Institute of Electrical Engineers, and the London Board
of Trade, and all the authority that was necessary to
give the thing a standard value, namely, that an an
lamp which should consume 430 watts to the are should
be considered as defining a 2,000 w.p. are. 1 think it
is Wl nunsense for us to continue in this way , if we
are going to do business let us do business.

The President: If you had heard the report which
wits given yesterday you would have seen the reason
the committee did not bring in a report.  They did not
give a final ceport. Their reason was this, that as there
are so many different kinds of arc lamps now being
brought out, is was difticult to make a cast iron watt-
age rating that could be accepted ; and that as this
question was in the hands of larger bodies, and en-
gineering societies were still dealingr with it, it would be
premature for this society to express itself.  That was
the sense of their report.  Daoes Mr. Gossler move that
this report be adopted ?

Mr. Gossler : 1 move the adoption of the report.

The President: Do you wish the committee con-
tinued ?

Mr. Gossler : 1 don’t know as it will do any harm,
and it may be a great deal of benefit.

Mr. Gossler moved, seconded by Mr. Simmons, that
the report be adopted and the committee continued.
Carried.

The President : 1 will now call upon the Nominating
Conumnittee, appointed at yesterday's session, to report.

Mr. Mortimer : | have been asked to read this report.
It is as follows:

For President : A. A. Dion. of Ottawa.

1st Vice-President : E. E. Cary, St. Catharines.

and Vice-President : P. G. Gaossler, Montreal.

Secretary-Treasurer : C. H. Moriimer, Toronto.

tixecutive Commitee: First five —A. B. Smith, Q.
Higman, D. R. Street, J. J. Wright, B. F. Reesor.
Second five—F. W. Simmons, A. Sangster, John Yule,
Edward Slade. H. R. Leyden, Wm. Wiiliamis (Sarnia),
J- F. H. Wyse. -

Committee on Statistics : J. F. H. Wyse, J. AL Kam-
merer, A. A, Wright.

Committec on Legislation: R. O. McCullough, ]. J.
Wright, B. F. Reesor, C. B. Hunt, John Yule, H. R.
Levden, A. Al Dion, W. H. Breithaupt.  (With power
to add to their numbers.)

Committee to Confer with aderwriters: P G.
Gossler, Edward Siade, A. AL Dion, Alderman Sadler,
A. Sangster.

Committecc on Arc Lamp Rating: O. Higman,
P. G. Gossler, Fred Thompson, John Yule, J. F.
H. \Wyse.

Committee on Meters: (Same committee cantinuced).

Comm’ttee on Standardization of Accounts: {Same
comm Utec continued), Mr. Hazt, chairman.

The first name on each case ¢ be chairman of the
committce.

The President : You have heard this report. You
vnderstand thoroughly that this is merely 2t sugrestion
on the part of the committee 3 1t 1s done for the purpose
of yuiding the members and helping them in their
choice ; it is not binding on any member of the Associa-
tion. Otlier nominations for any of the offices or com-
mittces are quite in order, The clection of officers and
the exccutive committee will be taken up to-morrow,
but the other commiteces will be selected now. The
selection of the Nominating Committee of a Commiltec
on Statistics is Mr. J. F. H. Wyse, Brantford, Mir. J. A.
Kammecrer, Toroato, and Mr. A, A, Wright, Renfrew.
Are there any other nominations for this committee ?

Mz J. J. Wright : 1 think in the case of this com-
mitte it s not open to change.

The President . It was my impression that the chair-
man had the nominating of the committee, but Article
18 of the Constitution says:  ** The president shall
nominate a committee of three to strike the standing
committees for the following ycar and Jdefine theis
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respective duties, the report of the committee being
considered at a subsequent smitting to its introduction.”
That would mean to-morrow.  This is an article of the
constitution that has been ignored in the past. | think
the President has appointed the commitiees on the
recommendation of the Striking Committee, but to be
on the safe side I would rather have the convention
confirm the nomination.  Is it your pleasure that the
Committee on Stutistics be as recommended by the Nom-
inating Committee?  Carried,

The President - The next is the Committee on Legis-
lation . R.O. McCullough, J. J. Wright, B. F. Reesor,
C.B. 1lunt, John Yule, H.R. Leyden, A.A. Dioa, W. H.
Breithaupt, with power to add to their number.  Does
this meet with your approval 2 Carried.

The President : The next is the Committee to confer
withUnderwriters.  The committee recommend Messrs.,
P. G. Gussler, Edward Slade (Quebec), A. A, Dion,
Ald. Sadler and A. Sangster.  Carried.

The President . The neat is the Commitiee on Arc
Lamp Rating. The committee recommend Messes, O.
Higman, P. G. Gossler, I'red Thomson, John Yule
and J. F. H. Wyse.  Carried.

The President : The next is the Committee on Meters.
The same committee as last year is recommended :
Messrs. Ao A Dion, E. E. Cary and J. J. Wright.
Carried.

The President : The ncext is the Committee on Stan-
dardization of Accounts. The same committee as last
vear is recommended : Messrs, ). R. Street, P H.
Hart and A.A. Wright (Renfrew.)

The President : Mr. Hart has taken no action at all,
and he has not been heard from for a number of
months ; 1 don't know where he is.

Mr. Gossler: Heis down in the Lower Provinces.

Mr. Street: Although 1 was named first on that
committee, Mr. Hart was chosen chairman at a subse-
quent meeling, on account of the paper he contributed
to the association last year. | might say that the com-
mittee arose from the discussion on his paper and the
appointment from that, and out of deference Mr. Hart
was appointed chairman, and if he is going 1o continue
a member of the association and z member of that
committee, 1. for one, would like to sce him still chair-
man, although 1 see my nume is mentioned first.

The President : The recommendation of the Nominat-
ing Committee is that the first name mentioned on each
committee will be the name of the chairman.

Mr. J. ] Wright : That is according tothe constitu-
tion ; it is just as well to have the constitution defined.
1 think we are practically unanimous in  azcepting
these committees.  Article 1g says: *“ The first person
named on any committee s<hall act as chairman until
the committee is called together, when they will clect
their own chairman.™

Mz, Recsor + That shauld be that the first name on the
committee should be the convenor.

Mz 1.} Wright : If you 1ake the arniicle before that,
and take that word ¢- strike,” 1t must mean to clect,
not to nominate. It is a very ambiguous term. The
considesing of it would mean the announcing. it is
thought well to introduce any amendmenis to the con-
stitution at the next coavention, 1 would move that
some of these articles be amended in a certain degree 10
make then: plamer.

The Pretident : There are  several ameadments
required.  Mr. Street requests that the order of the
names be changed on this commitice, and that Mr.
Hast's name be placed first. Are vou willing to alter
vour report in that way 2 He wishes ta have Mr. Hart
continue a< chatrman hecause he was chairman tast
year and took the initiative in that.

Mz, Wright : I suppose the committe would have_ to
be called wogether agnin to Jdo that.

The President 1 It occurred 1o me that Mr. Hart o0k
oo actien for ~ome time. and he might not in the com-
ing vear  That would leave only twonumes. It might
be advisable to add another namc.

Mr Srreet - 1 think it would be veny wise.

Mr Wright - Would you suggest a name ?

Mr Street - No. 1 dont think 1 can.

Mr. Smith : 1 would suggest Mr. Higman, of Ottawa

The President : I think some gentleman who has to
do with central statton accounts should be put on that
committee.

Mr. Gossler : | think the matter as brought out by
Mr. Wright is a matier that should be decided now, as
the precedent that is being established here by the
action of the executive placing before the association
the comnuttees for approval 15, if 1 am not 1ncorrect,
contrary to custom. The constitution has been inter-
preted here to convey that the executive should receive
the nominations for the committees, and then present
them to the association. [ think in all legislative
hodies or all organizations that this is one of the privi-
Jdeges of the executive. Now the precedent has been
established in this association tor the executive to place
those committees before the association for its approval.
It seems to me that is contrary to precedent and cus-
tom, and | think we had better decide now whether we
want to interpret the constitution to mean that of our
own association and go contrary to custom, or stick
literally to the constitution.

The President : It is very difficult to interpret this
article, and for that reason I thought I wonld keep on
the safe side by gretting the approval of the meeting.

Mr. Wright: But you establish a precedent which
might be inconvenient it some future time.

The President : The article says they shall ¢ sueike s
if you take that to mean they shall *‘elect.” what is
the use of considering their report at a subsequent
mesting 2

Mr. Wright: That is probably antagonistic to the
other word.

Mr. Yuie : 1 think the meeting would have power to
amend the committee’s report in any event.

Mr. Gossler: I don’t think so, unless there was an
illega! appointment. 1s it not customary for the execu-
tive to have the power of appointing committees in
organizations such as this?

Mr. Wright : That certainly is the custom ; it is
thorocughly well safeguarded, and the very fact that the
President may nominate a committee of three clearly
shows that.  Now, of course, he is given the initiative
in the first place; he can select three men whom he
thinks will nominate and strke the committees rightly
in the interests’ of the association ; then there is the
turther safeguard that three good members of the Asso-
ciation would not in all probability strike committees
that are not in the interests of the Assocution. The
President takes the initintive ; the three men then strike
the committees, so there is a safeguard there hetween
the executive and the three members of the committee 3
at the same time it does not leave it open to be all tora
to picces by the association generally.

The President ; Article 21 says Todd’s Parliamentary
Practice shall govera.

Mr. Reesor : As faras I understand the pa-liamentary
practice, 1 think the select commitiee strikes the stand-
ing committees 3 the standing committees are then re-
ported to the full body and usually they are adopted.
but it is not imperative ; the whole council can tear
them 10 picces or add to them I think the select com-
mittee have the nominating of them, and it is the usual
praciice. but not imperative, to adopt them.

Mr. Gossler: 1 understand a motion could be intro-
duced whereby the committce could be increased in
numbers.

The President : So far there has been noamandment.
The committee have heen accepled just as they are.
But | have asked the Nominating Committee to amend
their repart themselves by adding a name to the Com-
mittee on Standardization of Accounts. 1 they consent
to do that all right.  In anv case, no objection has been
taken to any of thase committees.

Mr. Wright : That is not the question, it is simply
to define the article in the constitution 1o aveid any
tarther trouble.  \ccording to article 10 of the constita-
tion we are emponered 1o amend this consvitation at
this session, so 1 will give notice of motion, with the
consent of tno-thizds of the members present. that this
word ‘- consider ™ in Arnticle 1S shall be changed to
ssannounce.” This, of course, will be considered at to-
morTow’s session,
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The President : Do you consent to receive this notice
of motion? | think we might leave this matter of
amendments until our next sittings, to atlow the mem-
bers to become familiar with the articles.

Mr. Wright : If we do that it prevents any amend-
ment being made at this session. It is really unimport-
ant, as far as that goes ; there is nothing hinges on it
now, but at the next convention there might be some-
thingvery important come up. If it is thought more
advisable 2 small committee might be appointed to re-
vise the wholé constitution and report at the next con-
vention.

The President : l think so. [ have had occasion to
refer 10 this constitution during the year, and 1 think it
is very incomplete.

Mr. Williams : 1 don’t think the amendment, with the
present constitution, would be got through this session
any way ; it requires, after permission being granted,
after discussing, that the amendment be submitted
to a committee of five named by the chairman ; the re-
porl of the committee cannot be considered on the same

day on which it is introduced. 1f you take your notice
now you can’'t do anything till to-morrow ; to-morrow
you would refer it to 2 committee which could not report.

The President @ It would be secessary for the com-
mittee to report this afternoon, and we could not take it
up till to-morrow.

Mr. Breithaupt : | would move that the chair appoint
a committee of three to look into this matter and report
at the next meeling, if possible, ¢. to-morrow morn-
ing.

The President : If thzy report to-morrow morning
we cannot consider it at this session.

Mr. Wright : Would you refer the matter to the
Executive Committee to bring in a recommendation at
the next convention ?

Mr. Breithaupt: The only reason why 1 mentioned
three is because the exccutive is rather large, and three
would be better able 10 get together and do the busi-
ness. | am willing to change it to the executive if Mr.
Wright thinks so.

Mr. Wright : Ii is a question for the majority of the
members.

The President : Unless it is reported upon to this
convention this afternoon, we cannot consider that at
this convention.

Mr. Breithaupt : It that is not the proper interpreta-
tion, we might have a1 motion that it be left to the next
session, and the change then be adopted. 1 would
move that.

The President: It s moved by Mr. Breithaupt,
seconded by Mr. J. J. Wright, that the Exccutive
Committee be requestied 10 suggest necessary amend-
mients 1o the constitution at the next convention of the
Association.  Carried.

The President: The next order of business is the
reading of papers.

Mz, Smith : Before that, 1 would like 10 move that
the svsual grant be given to our secretary as last yeur.

Mr. Leyden : 1 second the motion.

The President put the motion, which, on a vote being
taken, was declared carried.

The President : 1 would call on Mr. Camp to read
his p-xpcr on ** The Use of the Dynamo and Storage
Battery in Telegraph Offices.™  (See page 170).

Mr. Camp : Betore reading the paper 1 would like to
call vour attention to an error made in fig. 2 of
my paper ; it was a mistake on my own part.  You will
find by one of the circles designating dynamos on the
left hand side, it is nnrl\cd ‘* negative 330 volts ™ ; this
should read ** positive ™ ; the next one should rc'ld
*‘npegative 330 volts.” The four circles should be
lIetiered m,n,0,p, commencing on the left hand side.
It is neccessary, in order to understand the inspection
of the diagram.

The President : You will agree with me that this is a
very excellent paper on the subject. It has always been
a difficult matter to ywet papers on telegraph subjects.
This time we have sccured a valuable one, and the
subject is fully and well treated. The telegraph busi-
ness, while comparatively an old branch of the clectri-

cal seience, is, as we may see by the descriptions given
by Mr. Camp, by no means at a standstill, but develop-
ing rapidly as the other lines of electricalapplication.
‘The paper is open for discussion.

Mr. Camp: I would like to hear some expression
from Mr. Smith on this subject. I certiinly expected to
have his experience ; he has probably been more large-
ly concerned in working dynamos as applied to tele-
graphing than | have. [t is only in the present year
that we have installed our own plant in Toronto. |
think he could give a good deal more information on
the subject than 1 have.

Mr. Smith: Mr. Camp’s paper does not admit of
much discussion ; he has covered the ground so
thoronghly and so concisely that there is nothing left to
be said. As an historical paper, we are very glad to
have it for the Association. \We have nothing of its
kind in our papers, and h.umg this from Mr. Camp,
who is so well qualified to write, we are glad indeed to
have it. In speaking of our experience with dynamos
and motor generators for telegraph work, i have a very
vivid recollection of the first machine made ; | think 1t
was in 1882 it was brought out, and 1 think Mr.\Vright
had a good deal to do with i1, and when the machine
was first connected up, we stood by in fear and in trem-
bling wondering what it was going to do, and finally the
thing scemed to go off allright, and out of that de\'clop-

ed the two large motor generator plants we now have
in use in Toronto and Montreal. Subsequent develop-
ment and improvement in the storage battery developed
the fact that they ate superior to the motor generator
for most classes of work, and would to-day be adopted,
I think, in all the larger places. | would move 2 vote of
thanks to Mr. Camp for his paper.

Mr. Wyse : | second that.

The President : 1 have much pleasure, Mr. Camip, in
tendering the thanks of the Association to you for your
valuable paper. Yesterday we had a paper on power
tactor on which there was a little discussion, and the
further aiscussion of it was adjonrned until to-day. 1
would like to hear from any members on this subject.
I think it is 2 very excellent paper whica should be dis-
cussed.

AMr. Gosster : 1 suggest that you call on Mr. Levden
for an expression of opinion.  He has had considerable
experience in the use of induction motors, alternating
current arc lamps, and syachronous motors, and is, 1
am sure, very well qualified to speak on the subject.

The President :  We should be pleased to hear from
Mr. Leyden, 1 am sure.

Mr. Leyden : | have not had an opportunity to read
over this paper of Mr. Leonard’s with any care, and
anything that 1 can say would just be a sort of gener-
al expression of what my opintons might he, and 1 don't
know whether they would be covered by Mr. Leonard’s
paper or not.  The only thing 1 can say is this, that
the keeping of your power factor, particularly at certain
hours of the day, as high as possible, is of very great
importance to the aperiation ¢t your station, espzcaally
where you are supplying incandescent lights from the
same generators s you are the motors and arc lights.
1t becomes a question that you have to figure on, on
almost cvery installation of motors and lights and
cvervthing you put in, to find out and anticipate as
nearly as possible what its effect will be on your whole
service.  On the other hand, the question of putting in
induction motors und alternating arc lamps on your
circuits has so many manifest advantages that you can
afford to put up with some of the disadvantages in
order 10 obtain the cheapness and reiiability of opera-
tzon that you certainly do secure by these means. On
our plant we are <hanging all our arc lighting service
over from direct curreat te series alternating  curreat
for our street lighting.  So far, we have changed ahout
half cf it to series alternating current enclosed ares.
The power factor of that we find varies to a very con-
siderable extent, according to the number of lamips we
put on our circuit, but as {ar as the reliability of our
service or econemy of operation is concerned, 1 is all
that we anticipated when we adopied that method. As
compared with the series oper ares which we had
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before, it certainly saves a very considerable percent-
age in the amount of power it takes in your lighting
service ; it also saves you a very considerable expense
in the operation of your circuits ; by that | mean both
the expense of trimming, the expense of carbons and
the expense of maintenance of the arc lamps.  The
series alternating arc lamps that are on the market
to-day ure quite simple and reliable in operation
and cheaply repuired.  We have had perhaps six
months® experience with series enclosed arc Jamps.
While, of course, you necessarily have your troubles in
any electric plant, you have nothing at all serious. The
cffect of this power lactor and of these alternating arc
tamps on the rest of your service amounts 10 about
this, we have made a number ot tests on our arc light-
ing circuits, and we found that our power factor will
vary according to the number of lamps that we conncct
on that circuit.  If we get all the arc lamps on that the
circuit will possibly carry, we get a power factor of
about .83, and it drops down very rapidly as you take
arc lamps off your circuit.  We run a pressure of
2,400 volts ; on that we should be able to burn, the-
oretically, some 33 arc lamps, series enclosed ; if we
got the tull 33 on, 1 think we would have a power fac-
tor of somewhere about .qo or .91, but we find that the
circuits won't work well when we put the {ull number
on, and we get more satisfactory operation by cutting
it down to about 30 ; that has also the effect of reduc-
ing your power fuctor down to about .85. Soitisa
question you have 1o consider on both sides, whether
you can put up with the annoyance of this power factor
in order 10 save the expense of operation of your plant.
I think the expense which you do save and the economy
which you gain, and the simplicity of your system, cer-
tainly overbalances any evil effect of this low power
tactor, especially when you take into consiceration that
at certin times of the day when this power factor
annoys you mest, by having some synchronous motors
on your line you can t0 a large extent over-balance it.
Svnchronous motors in large sizes | consider to be a
very valuable, very handy, and convenient picce of
apparatus to have on your circuits.  This is especially
true for motors which you must have in your own
premises and under your own care, where you can
regulate and operate them to the hest advantage, or in
places where you have some control over them through
the attendant who operates them.  On the other hand,
my idea of small motor work is that the indzction
motor is much simpler ; and while it has a low power
factor in a great many cases, particularly on partial
loads, still it is & commercial problem, aad you have to
balance one advantage against the other; and gener-
ally speaking, the result of our experience is this, that
in lurge motors, and paviicularly where you have steady
10ads, 1 should employ synchronous motors ; where you
have distnbuted power in 22 factory where you want to
divide it up into small units, the manifest mechanical
adeantages of the induction motors predispose me in
thoir tavor. 1 am talking in this general way because
1 have not read Mr. Leonard's paper with sufficient care
to take it up in any detail.

The President: Might I ask a gquestion or two.
Apart from the lowering of the power factor induced
by the use of alternsting sire lamps, are they a disturb.
il;g clemient on your circuit 10 any extent, assuming you
are running incandescent lights off the same generator ?

Mr. Levden : No, 1 should not say thut they are.
We cannat notice any cffect of these arc iamps on our
service in weneral, any more than, weéll, not ax much as
you would hy stasting 1 molor up to drive a lot of arc
machines 3 that is, we throw one arc light circuit on
after the other at the time ot starting ; the effect on
our service of that is less noticeable than would be the
cffect of starting up a large motor to drive a 1ot of arc
machines, and the attendant at our power house has to
be watching his business, aad gradually raise his field
current on his generators in order to compensate this.
Bv careful attention on the part o! the swithboard at-
teadant, he can put those arc lights on so that there is
a0 serious interlerence with our incandescent lighting.
1 presume if we throw all those arc lamps, say 500

series alternating are lamps, on at once?it would pro-

duce quite 2 very marked disturbance, but we don't
notice it in our present system.

The President : Another thing 1 wished to ask is
whether, in the case of synchronous motors used on
your circuits, or more especially in your station within
your control, whether you can regulate them day in
and day out, as a4 general thing, so as to counteract
drop, whether that is a practical guality of the gotor
that you can do that regularly.

Mr. Leyden : 1 should siay that would depend to a
very gzreat extent upon the character of the load on
your synchronous motor. I you have a ripidly fluctuat-
ing load, I bave found the only way is to set your field
current 5o high that it cannot be pulled out ot step by
any of the sudden jerks that come upon it, and let it
run at that.  Jf your load is steady all the time, you
undoubtedly can operate that synchronous motor to
very grreat advantayre to the rest of your service. At
the time that your nower fuctor is low, and you set
the field current on high, it will compensate for 2 great
deal of the lagging current on your other service ; and
I should say that in most cases where you® have syn-
chronous motors the loads are steady, and under those
conditions you can operate a synchronous motor so
that it is of very marked benefit on the rest of your
service.

The President : Have you anything further 10 say on
the subject, Mr. Gossler?

Mr. Gossler : 1 don’t know that 1 have anything
further to suy on the subject ; it is pretty broad, and a
subject that could be talked on for a very long time,
but 1 don’t think 1 will say anything on it now.

The President ¢ How about Mr. Leonard ?

Mr. Leonuard : I have very little more tc say. In
what 1 siid yesterday in my paper, and the dis-
cussion we had yesterday afternoon, [ think 1 have
expressed mysell pretty fully.  But it has cerntainly
pleased me very much to hear from Mr. Leyden, as it
brings a class of information to central station manag-
ers which is just exactly what we are looking for;
particularly those that are cither in the power business
at the present time or contemplate going into it; and
I wish the discussion could have been a little broader.
I was very much interested in what Mr. Levden said
about are amps ; itis a wmatter whice | have not per-
sonally had a great deal of experience with, but I think
it is one of the branches in connection with alternuating
stations which is certainly going to be a matter of a
good deal of importance.  They are trying to simplify
our stations to the utmost, and we may some day
realize the ideal of a single type of generator, as 1 said
in my paper, with interchangeable parts, and one type
of reserve apparatus-—everything in shape  so that an
accident is not gaing 10 cripple the whole system.  Be-
sides these advantages, there is the advantage of the
reduction in expense ol operation. 1 think the arc
lights can be operated at very much less zost in connec-
tion with a large alternating current generator, as com-
pared with the nccessarily small direct  curremt
machines. | don't know, Mr. Leyden, what system of
compensation you are using.  Is it the choke coil 1ype
of apparatus ?

Mr. fevden: Yes, the choke coil.

Mr. Leonard: 1 think [ have nothing further to say.

Mr. Sangster: I may say one vear ago about this
1ime we adopted the series alternating enclosed arc
lamips in atir station ; we didnt put in very many of
them. about go, I think, at that time, and we found them
very satisfactory indeed. We purchased them from
the General Electric Company, and we are using
the traestormier. We can put on 12 or 13 lights on
the line and it does not seem to affect it in the least.
We sometimes hiave to do that.  We have two lines,
43 on one, and 37 on the other, using about So volts
ciach, and we find it very satisfactory, both as to ex-
pense and care of the lamps and the general mainten-
ance and cost, genwrally running one week on half a
carbon ; one carbon does two weeks. And we find 1t
an advantage in every possible way. As far as the
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power is concerned, | really think it does not seem to
tike any more pouwer than we were using on the
straight current belore, and 1 think that station mani-
gers should ook into this a Nule more.  Of course,
there is no doubt they are improving o~ the lamps
every day.

Mr. Leyden: There is an interesting part of this
alternating arc lamp business that does not pertain ex-
actly to the subject of this papes, but 1 think it would
be of interest to the members of the Association. There
seems 10 be considerable talk, and there has been for a
number of years, amongst the electrical fraternity,
about the inefliciency of an alternating arc lamp as a
light-giving device ; thatis, a great many prominent
electrical engineers and scientists tell us that you don’t
get as much light out of the alternating arc light with
the same consumption of watts as yvou do out of the
direct current.  However that may be, | have become
thoroughly convinced that for the same number of watts
consumed in an alternating enclosed arc lamp, having ¢
proper reflector above it, that you get i nore salis
factory street illumination than you do out of the old-
fashioned open arc lamp, direct current.  We have hnd
them in Hamilton burning since last Christmas, and we
have not had one complaint about the amount of light
or the quality of it ; on the other band, we have had a
great many people compliment us on the greater satis-
faction of illumination that we have. We find 1his,
that while the light apparently directly underneath the
lamp is not as bright as with the old open arc, yet it is
even and no shadows ; it is evenly distnbuted around
underneath the lamp, and up and down the streets you
will find a2 more even distribution of light, and after you
get off, suy bevond 100 leet, there is apparently more
light on the street than there is with the old arc lamp
so that the difference, particularly in the amount of
light, is not noticed ; that is, there is no dissatisfaction
with the amount of light by putting in these series en-
closed arc lamps.  There is another advantayge which is
quite marked, that is, that you can hang them low
down, close to the street, and in that way increase the
apparent illumination on the street without having any
blinding effect on the people looking directly at them.
The source of light is apparently so much larger that
you can look right at the lamp without being blinded,
and pzople can drive under the lamps and see where
they are driving, wnich is not the case with the old arc
Lamp. [ mention that as a point which is often brought
up against the use of these lamps.

The President : 1 would like to hear what has been
Mr. Sangster’s experience on that—whether there has
been any complaint by the people as to the difference
in the light.

Mr. Sangster: @iwould say that the remarks Mr.
Leyden has made would apply, that it is the same
with our city.  We c..a lower the lamps and the light
i1s diffused much more than with the open arc iamps.
They like it much betier. We get the light more direct
with the open are, but the enclosed type seems to diffuse
the light much better and people are gencrally much
more pleased with the lights since we put them up, and
every day we hear expressions as to how nice it is to
what it used 1o be, and yet we had a very good light
before in our open arcs.

The President : Do you have choke coils on in the
station ?

Mr. Leyvden @ Yes, we have them in our station.

The President 1 That means a good deal of wiringy
many circuits.

Mr. Leyden : We had our circuits divided up prac-
tically in the saime way as before, so that it didn’t mean
much differencc to us.

Mr. Leonard : 1 was going to ask Mr, Leyden what
his opinion was of operating airc lamp circuits with the
transformers or choke coils distributed around on dif-
ferent parts of the circuit, as to whether there is any
indication in his experience that such an arrangement
would be objectionable in any way? Can the transform-
ers, in other words, be relied upon to perform the
work Iaid out for them without any attention whatever?

Mr. Leyden : We don't use the trausformer method

in out service, so I am nat prepared to speak, but m a
number of places 1 have visited where they do use that
method, they have them  distributed i that way ;
instead of having the transformers right in the stanon
they atre put out in vaults arognd in different sections
of the city, and then they have an arc light inspector
whose business it is to go there and start them up and
look after the lights while they are burning, and if any-
thing goes wrong it is his business to return to thas
vault aud see what has happened.  In my own ex-
perience | don’t know whether it is advisable or not.

Mr. Sangster: We have not had any trouble with
the transtormers in the station ; we hiave just two lines
running out from them, a line trom each transtormer,
and they are supposed to carry 30 lights, andas | say,
it is very satisfactory ; 12 or 15 lights put on we do not
seem to notice it seems 1o pick up so quickly.

Mr. Reesor: | would move that a hearty vote of
thauks be extended to Mr. Leonard for his very able
and useful paper. | think itis one of the best papers
we have had read at our conventions yet.  (Carried.)

The President @ | have very much pleasure in tender-
ing to you, Mr. Leonard, the thanks o this Associa-
tion. The paper is not only a very good one, but the
discussion which it has provoked has proved most
interesting.  As you said a while ago, that is the kind
of information that central station men want at the
present time, and therefore what has been said to-day
has been of value, 1 am sure, to the membeis of the
Association.

On motion of Mr. Reesor, the convention adjourned
to meet at 2:15 o'clock p.m.

AFTERNOON SESSION.

The President, in the chair, called the convention to
arder at 2.30 o'clock, p.m.

The President : The next order ot business is the
paper by Mr. Blair, of the Quebec Railway and Lighting
Company, of Quebec, on a railway subject.

Mr. W, H. Browne: 1 would ask leave to move to
amend the regular order of business and substitute
therefor the clection of officers. I understand that the
Nominating Commiittce hiave their ticket preparcd to
offer, and action can be taken upon it very readily and
we can dispose of that part of our business. 1 ask for
a seconder.

Mr. Ross : 1 second the motion.

Mr. J. J. Wright : Would it be competent to changre
the order of business to that extent? The day i« set
apart in the programme, and it has been the usual
custom to clect the officers on *he morning of the last
day.  Any member of the Association who is unable to
be present now, and could be present to-morrow, might
reasonably take exception to altering an important part
of the proceedings in that way. Nat that I think it will
make the slightest difference to the election, but simply
as a1 matter ot proceedure.

Mr. Browne : I made my motion with full knowledge
of the fact that that order of business was down for to-
morrow. | did not understand that our order of business
was the matter of aday. 1 ihought it was competent
for us to move for the amendment of the order at any
tinze, and, bhelieving the matter of nominations is prac-
tically all scttled except the formal act, 1 thought it
would save that much time.

Mr. Leyden : The abject of this motion,1 believe, is to
areange matters so that we can finish up our convention
this afternoon, instead of carrying it over uniil to-mor-
row morning.  \We have only i1 smaell aimount of husi-
ness to transact, and one paper, [believe, to read, and
if we could get through this afternoon there is no use
carrying it aver until to-morrow.

Mr. Wright : I think there is not the slightest  doubt
but that the business of the convention could be well
and satisfactorily arrangred this afternoon, but the city
of Kingston have invited us here, and have eatertained
us most hospitably, and I think it would be very de-
rogatory to them, aind would appear to mc to be =
slighting of :heir reception,if we come here with the in-
tention of holding a three days® convention and at the
cnd of the second day we turn the whole thing up and
go home.
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Me. Browne : 1 had better perhaps express myself more clearly
concermny my mouon. [ did not know it wias necessiry 10 ex-
plain why I wishied to chunge the order of proceduse. 1 under.
stand there several members here who would like to adjourn
this aficrnoon in order that they may still further enjoy the
hospitality given by the city of Kingston, and then resume busi.
ness toamorrow morning, and it wis with a view of giving eflect
to that  that I made my motion for the clection of oflicers now.

The President @ The holding of the clection of officers now, to
be followed by an adjourmment until to-morrow  morning, would

seactically. close the convention

Mi. Browne © There is another paper to be read,

The President © ] kaoaw, byt the attendance would be smadl; 1
o afiaid there woald be a general exodus of the members.,

Mo Wright - If there is any special reason for adjourning this
afternoon, if they wish to take up something ¢lse this afterncon,
it would be quite in order to adjourn this session of the convention
U1 to morrow momingg, and take up the business then, bat 1
think it would be considored aovery impolite act to Jose the con-
vention twody and o anay. Tdonot mean 1o say it would
make the stightest diffzrence financially or in any  other way to
the Gty Rmgston, U when people bave dose ther best for s
and given us a good time, 1 do not think it is exactly the
thing to pick up our traps and leave,

The President . Danay say i justice 1o the wtizens of Kingston,
that they Lave offcied s o tisit1o the patentagy 1o-muorron
afternoon, and wsked us o attend the military tatoo given by the
mditary basd 1o murton evenmg.

Mi. Biowuc . The main purpose for mahang  the mouon for the
clection of officers by me to-day, is that [ am told it will be practi-
-ally annaivess Thare wall be left then fon o-morron smply the
mattes of reading the paper and the discussion of it, without any
udetference wath it whatever, and the great desire ot the nugority
s afternonn s o adjourn and tahe a visit on the nver

The Pressdent o If there ase no futther remagks we walt take the
setise 0f the meeting,

M. Lesden . That bemng the case, T would most strenuonsly
ofyect to holdingg the election thuy afternoon.  They have been
schieduled m the progrimme you have sent out to be beld to-
morron, and at has always been the usage of this Association
1hat we should hold our election on the last day. 1 dowot see any
use of bringngg them on now 1f you are gomny 10 contnue the con-
LENTION TO-IIOTIOW INOFMN.

The Prestdent : The motton s to take up the clection . of offi-
cees. Do you move an amendment 2 Itas a question on which |
teel rather embarrassed, because. while the convention can order
wie to do whatever they hke by & magonty vote, 1 feel that I have
a contract to fulfil here and o progeamme 10 follow, and whatever
is deaded, 1 would like to be decided by« very large majority, if
nOLa unammous onc : i fact, ! would rather have it ununinious
and then we conld share the responsibility togrether. 1 do not
belicve, though, that there are any members who are not bhere to-
day that will be here to-mortow morning, so that it will really
make no difference. Are you ready for the question, gentlemen?
We will now put Mr. Browne s mouon that we should changc the
order of jaocedure, and take up the clection of officers now.

The vote bemys taken, the President declared the moton carned
by 2 majority of two,

Mr. Legdenz 1 move, secomled by Mr, Wright, that we adjourn
umil to-morrow mormng.

The Preswdent 2 This monon cannot be discussed.

The President put the motion, andg, on a vote baving been taken,
declared the motion carnied, seventeen votmyg for and 1en voting
apiinst the motion.

At 233 the comvention adjourned until Friday moring at 10
weloek aom.

At 3 oclock pame the members of the Associmion and their
fricuds left on the steamer New Yok for a teip amongst the
Thousand Islands, proceeding as fur as Alexandria Bay. A
unique featare of the retwn 1rip was the assembling of the
membens, at the call of the president, in the diningy room of the
steamer a5 o'clack pom., at which time Mre. Rliir read his paper
cutitled - A Railway Subject, Giving Several Cusves Showing up
the Wwerage Power During o Dav, and Maximum and Minimum
Requirements for Pawer Called for on the Quebee  System.”
(See paxe 179.) The reading ¢t the paper was greeted with
applause.

Mr. Wase. How long bies the road been operated ?

Mi, Blaiv “Three yems. The heaviest wire on any commuta-
tator s thred cighths of an indh. R

Me. Waseo I sous taaflic beavy as well as your grades 2

Me. Blas . Qo those grades st the heaviest geades carry
the heaviest taffic mtonwa, These Las aot been a caomnsitator
ash o budk e tead G cghteen monthe, The water amwd
slush n the, sprag tume bave never ginen us any troubie, 1t s the
hatd stow wshie wantar. St 500 1 the total cost chargeable to
snon. T may say o cur company we have no depreciation
account, overy thiny RUCs I o antcnand e account.

Mi. Wachens o Depreasion and cost of tepairs Lo mtogether.

Mz, Biasr o They oo together.

Mr. Beowae . That s, you heep thie road up to the standard 2

Me, Blar: Ves. up 20 the standiad for railwavs, -

Mr. Wase . Doyou actualiy have 10 aart the siow away ?

Me. Blair . o some cases we have to actually cart 8 away 1o
some com emient place for the time benye, and then the next dav
take 1t away permanentiv., :

Mo, Wase: Then vou have to eart st twace ?

Me. Blar . In almost every case we have to carnt it twice. In
same cases. without exagueration, there are four feet of snow
alawve the top of the car ; tnat. of course, hias 370t 10 be shovelled
aut. A car will tun inmte these drifis. Anybady who knows
Quebec will know the pont 1 refer to, Chatcau Frontenac.

Mr. Wyse: Where do the foot passeagen go ?

Mre. Blair : They have to come in along the car tracks,

Mr. Gossler @ You pay the tenunts fifieen cents per lineal foot
for the temoval of the snow how often? )

Mr. Blair : Onee a year.

Me. Wickens : What is the length of your day ?

Mr. Blair: Eighteen hours,

Mr. Wyse ¢ The power supply is witer power, is it not ?

Mr. Blair: Yes.

Mreo Wyse: What do you use the roliry converter for ?

Mr. Bluir : For the railway at St. Anne-de.-Beaupre, five hun.
dred volts are fed into the wire, 1 may say there are cighteen
stops made in twenty-one miles. We have as many trains on
now as we can put on in that section. They will, in all probabil-
ity, have another line laid in the near future,

Mr. Edwards . What kind of brushes do you use ?

Mr. Blair . We use the Valley Whiting.

¢ Mr. Wyse . What pressure do you put an each brash ?

M. Blaic . That depends on which car it is. We keep the
hill cars and level cunning cars separate on our road.,

Mr. Wickens . You run the same car over the lnll as on the
level ?

Mir. Blar . Yes, but we are
level,

The President : 1 want to say, gentlemen, in justice to. Mr.
Riar, that e adused the comanttee ou papers i very short time
ago that his paper was not watten, and owmng 1o pressure of
work he was not able to wete at, and the chawrman of the com.
mnttee on papers consulted me and we voncluded thiut as we had
dearded to have a paper on i raddvay subject, and as 1t was oo
late to ask anyone else to wnite 1, he should msist that Me. Blur
shiould wrste ths paper. Tins scemed to be a Bsttle cold-blooded,
but the interests of the associanon required ity and we were firm,
and to our great satsfaction Mr. Buue rephed that he would
wite it hat s not more than a couple of weeks ago, and s
work has been done sinee, and we are certaunly very much
indebted to Mr. Blair,

Mr. Wyse: You must have & good method of Keeping records.

Mr. Blanre s W e keep records of everything.

Mr. Wase: You keep the records by numbers 2

Mr. Blawr : By munbers of the car and so forth.  The men who
do the work keep the records duningg the month, and 1 take the:
whole of them and enter them in my own book once a month.

The President @ That shows the value of keeping records.

Mr. Browne: It ~shows the value of systematic attention and
recards, [ certainly think the thanks of the association are cor-
dislly due to Mr, Blair, and 1 move that & vote of thanks be
passed 10 hin )

The Uresident put the motion, which, on & vote having been
taken, was declared cartied, and the thanks of the aissociation
tendered 1o Mr. Blair,

saning mote current than on the

THE BANQUET,

The large dining hall of the Hotel Fromenae was none too
large to accommodate the members of the Associntion and
vited guests who assembled on the evemny of August joth to
participate w the annual Association banguet. Mo AL A Don,
the President, presuded, and gracefully discharged the duties of
toast-iaster.

Mier the singingz of the National Anthem i response to the
toast to Her Majesty the Queen, the United States Vice-Consul, Mr.
Twitchel, was asked to respond on behalf of the President of the
United States, which he did in an able and interestingg manner.
Mr. Wai H. Browne, ina pleasinr speech, replied on bebalf of
*Qur Associntion.”  Excellent speeches were delivered by
Mayor Mummnes and Alderman Dounsliy on behalf of the **Corpora-
tion of Kingston,”  The names of Messrs, Simmons, Nickle, and
ex-Alderman Belun were assocated with the 10ast 1o *“Our
Guesta.® The 1oast 10 the ** Allicd Imcrens ™ drew cloquem
rephes from Messrs. Mo HL Folger and E. E. Cary.  Mr Pense,
cditor of the Kingston Whigzs and President of the Board of
Trade, responded for the Press, and Mr. Shannon, city clerk,
formerly editor of the Kingston News, for the Ladi Aldermzan
Donncelly favored the company with a recitation, Alderman Craiyg
contmbuted a song, the local nulitary band  and the Italian |
orchestra, engraged by Mr. Cary, cach contributed a number of
pleasing sclections.

THIRD DAY.

A? 10 30 o'clock a.m. the convention restmed.

The President © The fist thing on our programme this morning, .to
carry out the sesolution pacsed yesterday, is the clection of officers. The
Neminating Commiltee have seported yesterday suggestions as to the
electinn, and | wish ta repeat that suggestions made by the Nominating
Committce arc in ne way hinding on any of the wmembers, but nomina-
tinns can be made and reecived for any. of the offices or the .committee.
The fisst affice is that of Prevident, and the Nominating Committee
have recommiended  your humble servant  (Carried ) For First Vice-
President the Nogunating Committee suggest the name of Mr. E. E.
Cary, St Cathatines. (Cartied ) Far Second Viee 1'resident. the com:
mittee teeammend Mr P G. Gossler, Mantieal. (Carried.) For Secre-
tary Treasurer they tecommend Mr C H. Mortimer®*Toronta. (Carricd?)
With regarid 10 the Exccutive Commiiticr, as you kxaow, five of the vld
wmembers are o be e clected, after which -.five more members are
clected  Of the old Eaccutive Conunittee the Nominating Committee
wish the tallawing 1o be retained @ Mexre. AR, Smith, O. Higman,
D R. Street, J. J. Wiright, B F. Reesor. Carricd.  Now there are five
other membess of the Exccutive who may be chosen from any members
of the Association.  The commitice suggest Messes. F. Simmons, A
Sangster, Joha Vule, Ed. Slade, H R, Leyden, W, Williams, and J.F.
H. Wyse.  These arc more names sugpested than we roquise 3 we only
want five names to_complete the list. T presume from this that the
Nominating Committce wish us to make a choice from these names.

Mr. Ross : I nominate Mr.. Camp, of the C. I\ R. Telegraph Co.,
Montreal, ’ )
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The President ¢ T would ask Mre. Purcell and Mr, Reesor to please
act as scrutineers,  Ace thete any other nonnations for the cotmmittee
before we close it2 7 Those gowg out on last year's Eaccouve are
Messsrs, Carol, Black, Sangster, Wyse and Browne,  Me, Sangster
and Mr. Wyse are proposed in this list.

Me. Wyse : Would st be i order for me 10 nownnate anybody else 2
Ifso, I would like to nominate Mr. Browne,

The President ¢ 1 have no objection, 1 want to give the fullest frees
dom powible.

M. Wyse : Then please add the name of Mr, W.H, Biowne.

Mr. Caty ¢ 1 hope it will not be waproper 1o call 10 your nund a shott
speech that was made at the banquet by M, Stmmons, Some o you may
not recollect 1, but those of us who have endeavored to do a hile here
before the convention i hiagston reatized that we could not get belp lor
loveor money, could not get plumbers, decoratars, or any body, M, s
mons took off hus coat and warked hke a day laborer. We wanted nm
1o use lus wits, but he had to use s hands, T feel that, of you all hnow
the value of s services,you will only be tao happy to pat b on the k-
ceutive, And, w addition to that, e lves acar Qttava for the pest year.

The President : Whale the ballots are bemg counted, we gght -
prove the occaston by taking ap the selection of a place of meetng,

M, Wyse : I would suggest that Ottawa be the place for the neat
meetng, and the approumate date as svun after the adjournment of
padiament there as possible,.

Mr. Leonard : 1 second that.

The Presudent . Do you wish to have the date in the motiun o1 lease
that separately ¢ There maght b sumie discussion as tu the beat date.

Mr, Wyse . Keep that separate.

The Peessdent put the swstion that the convention be held i the city
of Ottana aat year, which, un a vote having been taken, was declated
cartied,

The President . 1 wishto say this, that I am very much pleased in-
deed that the cunvention should be in Ouawa. I didu't make you any
formal invatation ot press yuu to cume to Otawa simply because |
thought that, having dunc so ance and not being able tu carry out the
programme, we shoutd nut stand in the way of any other place which
would like to get the convention or which wasentitled to it T wished,
while we wete disirous of having it in Ottawa, that the suggestion should
come from outside, as it did.  That was my reasan for nat eatending to
you an invitation. But let it be understood that we are very happy to
have you come to Ottawa, and we will do our best 1o entertain you and
give you a good convention.  As to the date, Ottana is peculiarly sit-
ated in that way., The scssions of parliament bring many to the city,
and it taxes the hotel accommodaton 10 the utmost, and during the last
few yeats the sessions have eatended - far into the summer.  arliament
adjourns late in June and somctimes weil into July @ for that reason the
old favarite date, about the end of June, could not hold in Ottawa. |
don’t think it would be safe to select any date previous 10 the 15th of
July. I think any time from the 15th of July on would be acceptable o
us 1n Ottawa. It would be a matter of which wonld be the most con-
venwent date for the members 1o get away. We miglt hear some ea-
pressions of opinion on that point.

Me. J.J. Wright : 1 would move that the matter be referred o the
Exccutive Comunitice, having in view what you say.

Mr. Kammerer : 1 second the motion,

The President : 1 would like 1o see Jhe Executive Comantiece tied up

. as to the time when tlicy must deaide,so that there will be no possilality
of leaving 1t ull the lastmenth.  The date should be published months
before.

M. Wyse: The constitution provides that the date should Le approxi-
matzly fixed now,

Me Wright o 1 think “ approximately ™ would mican as near aftes the
protegatiun of the House as pussible. T think that was understood.

The President : Thatisa question. It anght b desirable 1o wait
and have it later,

M. Wright @ It would not be carlier than the end of Junc, thatis the
usual time we should have the contention, and 1t shauld not ecvtend
tater than the middic of July.  The present time isa most inspportune
time 1o hold a convention in my cpinion, hut, of course, force of cir-
cumstances compelled us ; but any tune up to about the suddie of July
would be a suitable time.

The President : There 15 nothing in the constitution about the ap-
provimate date,

Mr. Street @ Article 19 pives it.

The President : The only motion belore the chawr s that by Mr.
Wirghi, seconded by Mr. Kammerer, that the fixing of the date be left
to the Eaccutive Comunstice. {Carncd.) If there 1s any g-neral buancss
we might o on with that. :

Mr. Vule: T wonld like to put before the mecting this resolution s

. Rasolved that the iicanty thanks of the Canadian - Elecineal Asso-
ciation be extended s the Mayor, corporation, and citizens of Kingston,
the pressdent of the Board of Trade, Kingston, the Kingson Strect
Railway Co, thc hangsen Llectne Laght Co.. the local commtec,
composed of Messra, Fo W, simmons, Breck and Nickle, and the
warden and othaaly of the Kingston penitentiary, for the hosptable and
courteous treatment accorded 1o the members of the Associanon, and
to the geatlemen of the press for ther full and correct reparns,

M. Yate: Iihink I am voicing the sentiments_of the miembers when
1 say that Kingston ts an 1deal place for a mecting of this hand.  They
have the facilitics, and. they appatently have the heast 1o entam, and
they have done 1t most exceilently. 1 do not know. that we have cver
visited a placc i which we have received more general recopgmuion and
more kind and courtcous trcatment. I have wmuch pleasure in moving
the resolution. ’

Me. Kammcrer : 1 have much pleasure in seconding the monion.

The President : 1 presumethe motion is carried.  The clection re-
sulis in atie. 1 may say that Mesrs. Simmons, Browne, Camp and
Yule arc clected.  There s a tic between Mr. Leyden and Mr. Slade.
You will kindly volc again on Mr. Leydenand Mr. Slade.

M. Kammerer: While the ballot is heing prepased for this 1 would
ask that you request My, \ ulc 1o retire for a fow moments.

The President : Mr. Vule, will yob kindly retire?

Mz, Yule having rctired, it was moved by Mr. W, I1. Browne, Mon-
treal, seconded by Mr. J.J. Wright, Totonto, and reinlved, that more
thana year having clapsed since the inavguration of the legislation pre

cured by the Legistative Committee for this association under the guid-
ance and leadership of our past president, Mr. John Y ale, this Assucir-
tion, recogmang the great advantage and  element of yustice that has
been brought to the operating companies of Omtano by this legnla.
tion, feel itincumbent upon the  Association as such to recond in its
mitutes the heanty appreciation shich it entestamns fue the onganal and
continued work of Mi. Yule on behalf of such  legistation, and that a
copy ol this tesolunion properly engrossed be prepared and sent 1o Mr,
Yule, with the hearty compliments of this Association, at an carly a date
as possible.

On Mr. Vule's return the presistent put the wotion, which, ona vote
having been taken, was declared carried ananimously anid applause.

Mo Yude: It gves me very great pleasure to hear your capressions
so clearly set forth e your resalation. 1 gise you my hearty thanks
for keeping in mind the wotk that has been dune by the Logistation
Commmttee.  You all konuw what has been dune. Some thice years ago
we were attacked i Guelph by an Rteagt 1o pass a by law 1o prac.
tically wipe as vut. The by-law was defeated. T aay 54y to aiy anund
thea it was the greatest sjustice to an ctitcsptose of a very groldemateal
characte . No one hnew they would Grer teeese a tetatn on e in-
vestment when they took the chance, and thet as soun as the carpatation
came to think that you were receiving a divadend on your insvestment,
they wanted to practically coufiscate the paopaty, D didi'o go ot this
matter entirely for the sake of the companies in Ontario. 1 had prin.
cipally in view my own company in Guelph, aud there is no one more
pleased than Tam that we wete asauccessful as we werg, and Twas vy
happy tosupport the Logislative Commuttee. The cabpanies 1ospaimided
nat only cordially and handsemely with funds, Lan they cane duwn to
Torunto when callud on fur assistance, and randared very officient aid,
We have not only succeeded in gettimg the legislation, Lt we suc
ceeded in convincing the members of the Legislative Committee that our
psition is gight, and they were doing us no more than justice ;
during  the last session they  confirmed that po-ition by piving
us a further trial 10 work out the Connee Rill.  Three  c.mpanics
during the last two or three months have received the bendfits of
that bill to the extent of hundreds of thousands of dollars,  and there are
more to come. I T were to give a word of waming to the companies
throughout the provinee, 1 would say they had better not be too ageres
sive i their dealings with corpocatioas.  Meet the cocparations as soon
asan) advance is made, and fairly and squarcly deal with them as they
would deal with any other item of business. Tt appears to we this move
ment is going to grow 3 it will grow for a time, and then Tihink it will
dic out after they have had a little expentence. 1 naticed an item in the
Kingston paper referring to ane place where they have had a manicipal
plant for a number of years with which they wese gong to make money
and do wonders, and whea they got an their 1ast tax Inll they found about
threc or four mills aver and above paying for their light to help to pay for
the clectric plant and maintenance, and the way they did was they passed
a by-law 10 raise funds to put in theie plant, and they seemed 10 be under
the impression that that was the end of the matter.  They don’t realize
that the life of an- clectric plant i< anywhere from siv 1o tuelve years s
these debientures probably sun for twenty years instead of ten years, and
they had to pacs another batch of debentures to sebuild and reconsteouct,
and possibly extend, and before the 20 years ate up, if amn not mi
taken in my judgment, they will have three lots of debentures
going. Companies do not have: that advantage, they have to pay as
they go: they have to provide for depreciation, for cntensinas, and
they have to pravide to put in modern improvements as electrical
machinery is developed. 1 thank you heastily for your kind recopni.
tion of my ascistance to the clectrical compantes of Omario,

Me. 1. J. Wright : In the meantime, while the mecting is waiting for
the result of the Lallot, T would ke to muve, seconded In Mi. Reesor,
that 1t hc resalved that the hearty appreciation and thanks of this Ay
saciation be extended to the gentlemen who have prepared the papees
presented at the mectings of thic convention ; and that the scerciary
forward a copy of this resolution to the partics indicated.  Caniad.

The Prasident : T have to annannce that Mr Edward Stade s eleat
cd.  Therefare the Excentive Committee is as foll ms . Maesas, AL R
Smith, O. Higmana, D..R. Strect, | J. Wright, B F. Keesor, B,
Simmons, W.. Browne, J.W. Camp, John Yule, and Edward Slade,

The Prerident ¢ As there seems 1o be no bacingss before the chair,
I want to take up your attention for a minute o1 two to tedl you how
extremely gratifying it has been to me 10 see such a large avtendance at
this partticular convention.  You are awatc of what the circumsiances
were and bow difficult it was, and how imprabable it was, that the at
tendance would be farge. At least, that was iy impression ;. and ot has
been a very agrecable surprice to find that notwihaanding all these
things, we have had a fair assembly and a uccessful convention,  The
papers have been goad, and altogether 1 think that we cannot feel that
wc have last so cery much by posiponing the convention to so Iatea
dateaswe did. 1 came here with the detenmination 1o step out of
office. 1 was crceedingly thankful for the cunfidence that had been
teposed 1n me, and 1 was quite satisfied to put 1n the year, and then
make roam for somconce clee. It was only through the carnest avliana.
tion. 1 may aay. of fuends that 1 consented tn be se-clected. | zather
think as a geneal sulc, 3t 1s better for an Aesocianion of this Liad 1o
change its athcers a httle oftencr than two years. To thuse wha are
cntitled 10 the positions, amd care to take them, it 1< rather a lung tme
to wait two years between each clection, and T don't appuine of two year
terms as a general sule : amld that was one teason why 1 did nut wash
re-cleciton, hut <o many things were said to make v dearable that 1
should accept 1hic vear that [ finally consented todo <o, and the conven.
ton being in Vuawa noat year, was.a special inducement. 1 wall
cndeavor, during the vear, to look after your increats and 10 organize a
convention 10 Ottawa which <hall be as successful as any which has been
held heretofare,  1rrust 1 may recaive the asastance of each and cvery
one of vou if [ <hauld hate ta eall on you.  {Applausc.)

Mr. W, 1, Browne : Brethren, there being no funthicr business biefore
this convention, and in view of the fact that the grand hespatality of thes
aty has robibed a great many of us of our ordinary amaunt of repane, 1
rise to suggest and mmie a mnttn of adjosrnment of this convention
until our meciing at Otfawa nent year.

Mr. 1. J. Wright : T <ccond the moticn.

On 2 vote having been taken the motion was declased canried, and
the convention adjcurned at 17.43 2.m., to meet 31 Qttawa in 1901,
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THE USE OF ‘THE DYNAMO AND STORAGE BAT-
TERY IN TELEGRAPH OFFICES,
By W J Camp, Superintendent C P R. Telegraphs.

Provious 10 187, wid batteries of sarious kinda were used for
main telegeaph dircuits and the Daniel form of bluce.stone bats
tery for the locils, or sounder drcuits, Between 1850 and 18374,
whitt is known as the **oravity battery ™ was brought o gen
eral use.  Thix battery is i modification of the Daniel cell, bat
the sulphate of zinc and sulphate of copper solutions are kept
separate by the difference in their specitic gravity instead of by
means of i porous cup.  JThis form of battery is very constant
and requites but tittde attention as compared with the aad.  To
obtaiin the best results not more than two or three wires should
be worked from each bank, althouph frequently ten or siore are
theown on ome baonk of battery.  When this is the case the re-
sults are unsatisfactory, pattigularly during wet weather, and
when wites of different lengths are combined together, A sep-
arate bink isrequired for each duplex or quadruplex set, and
alwo o Jocal battery for cach sounder circuit. It iy true that,
as cach cell gives out about one volt E.MLF., the exact power re-
guired for each multiple circuit or local can be very aceurately
adjusted by addings to, or taking off from the number of cells
and on thiv account, a great many chief operators raised ob-
jections to dynamo currents.  However, even this advaniage has
been compensated for.

While the change from acid to gravity batteries effected a
great economy in maintenance, and improvement in the working
of the telegraph wires, it much greater stride has been made by
the introduction of the dynamo and storage battery in telegraphic
work. I willdeal first with main lipes, and then with local, or
sounder and transmitter circuits,

About 1880 dynamos were introduced by the Western Union
Telegraph Co. at New York for supplying current 1o the single
working wires. The means for doing this are comparatively
simple.  Two dynamos are used, each of 2 voltage high enough
for the longrest wires ; the positive  pole of one and the negative
pole of the other dynamo are carthed, and the opposite poles
cannected to two buss wires.  The various single working wires
are connected to these buss wires, siccorduyg 1o the polarnty re-
quired, through an artificial rewistance for cach wire. The
Western Union in the Umited States, and both companies in Can-
ada use incandescent clectric lamps for these resistances,  The
Postal Co. in the United States uses German silver wire wound
on tin tubes, so designed that, should any heating take place, it
is counteracted byt current of cold air which passes through the
tube.  Additional resistances were inserted on the shorter wires
to make all lines approximately of the same electrical length.
These resistances were usually of fine German silver wire wound
on the handle of a wedyre which was inserted with the instrument
wedpe in the spring-jack of the switch. [t has been found much
more satisfactory, however, to have several dynamos yiving
different voltages, and the use of the resistance wedyges aban-
doned,

The neat step was to apply dynamo power to duplex wires,
For many r~ back the polar duplex has been used all over
America.  When using the gravity battery the transmitter (pole
changer) was arrangred to reverse the poles of 2 bank of battery
from carth 10 line and vice-versa.  This pole-changer required
very accurate adjustment in order to reduce the time of reversals
to i minimum ; the feast break in the circuit, or short-circuiting
of the battery. being liable to affect the signals at cither or bath
terminals of the linc.

For dynamo power the carth connection is omitted in the pole-
changer; the armature is connected” to the line cireuit, the front
contact 1o the negative buss wire, the back contact to the posi-
tive, and resistances of 600 or more ohms inserted ahead of each
buss wire to prevent arcing at_the contacts of the pole-changer.

Then came the application of the system to quadruplex circuits.,
Great dificulties had to be overcome 10 cffect this.  Two entirely
different systems arc in general use, one by the Western Union
and Great North Western Telegraph companies and the other by
the Postal Telegraph Co. The Canadian Pacific Co. uses the
AW, U. system at Toronto and Montreal and the PPostal svatem at
othier points, )

A few general remarks with reference 10 the duplex and gquad-
ruplex as worked with gravity batteries may be of interest at this
point 10 those who have not read up the subject.

Duplex is a1 system by whizh two operators can transmit simul-
tancously in opposite directions.  This is attained by winding the
receiving relays with two coils of wire in opposite directions, one
windimg beiny connected to the line, and the other 10 a set of re-
sistance coils and condensers which are so adjusted that the
clectrical length and siatic capacity are the same as the real
line. The home power divides equally, half passing around the
core in one direction to the realiine. and half in the opposite
dircction to the artificial line 1 the result bemyg that the coreis
not mapnctized by it and is 10t susceptible to any change in the
home power.  As the power coming over the line from the dis.
tant station only passes through onc of the coils, and there is
none coming in from the artificial line to counteract it, the core is
atfected by any change in powdr at the distant station.  The re-
ceiver i a polanized relay whose armature closes the sounder
when moved in one direction, and opens it when moved in the
other  The transmitter is an instrument worked by an ordinary
telegraph kev and local circuit  ltis <o arranged that, when the
kev is depressed the negative pole is connected 10 the hae, and
positive when the kev is opened.

Quadruplex is a system by which two opermtors can transmit
one wav simultancously with 1wo operators tranamitting in the
anpmite direction, i. ¢, four messages can be sent simultaneous-
I on one wire, two in cach direction. The arrangement by

which two operators teansnut 1 the same direction may be briet-
ly described thus ¢

A transnmits by reversing the polasity to hine the same asan
duplex, and € recenves by means of a polarized tefay. B trans.
ants by ducsedasing and decreasig the same power which A s re-
versty 5 1 recenves from tam by wesns of o nentiad relay wineh
responds to poner of any direction of itas strong enough,  The
reteactile spring of the armature is adjusied so that the weaker
power does not move the armature, but when the full power is on
the spring is overcome, By double winding both receivers at
cach end as explained for the duplex, we obtain ** two circuits in
the opposite direction.”

In order to obtain satisfuctory work all resistances must be
maintained at their relative lenygth, \When using gravity battery
transmitter ** B simply adds more cells to ** A's " battery, or
tukes them off when closing or opening his key. A resistance
coil to compensate for the internal resistance of the extra battery
i~ automatically cut out, ordnserted, thus maintaining the total
electrical length of the line from earth to casth.

1200 b LINE

J00R

_...LE.. Fgl .

The \W. UL system of trinsmission is shown in Fiyr. 1. The re.
sistance fiom A to earth through the dynamo circuits is 6Co ohms
no mittter which position tramsmitter A isin, When transmitter
B is closed the resistance from b 1o carth s 6oo ohms because
the 1200 ol coil is shunted out by contacts ¢ and the leak of goo
ohns is disconnectedat d. The full power of either the negatve
or positive dynamo goes to hne through one of the internal re-
sistances of 6oo ohms.  When the transmntter B s openced the
1200 ohm cont 1s mserted between b and ¢ making the toal re-
sistance between b and earth via the dynamo of 1500 ohms,
There is also another route to earth, through the leak of goo
ohms. The joint resistance of these two. routes is 600 ohms, as
found by the formula 138 or (1200 + 600) X 900 =600 thus

N A4+ B TT(1200 4 600 + goo T i
maintaining the same resistance between b and earth for all
changes,

The amount of power passingg b 1o line is however reduced to
15 when transmitter B is open, first, on account of the added re-
sistance of 1200 ohms, and second, on account of the leak of goo
ohuns,  lnother words when transmitter B is closed the power
passing to line is three times as much as when B is open.

By changingy the added resistance 1o 1800 and the leak to Soo
ohis the difference is then as 4 to 1 and the internal resistance
still mzintained at Goo ohms, )

The principle of the Postal system of quadruplex transmission
is shown in Figr, 2. For the purpose of explanition, transmitter
Ais shown as two separate instruments worked simultancously

I LINE

i,
i

-

600 IR
m Fig.2
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by one key.  The onc on the left gives 330 volts to the line and
the one on the right 100 volts. Openingg of the key conncets
cither oy or p to line according 10 the  pasition of transmitter B 5
closing of key connects cither n or 03 or opening A pives posi-
tive pole and closingr wives negative.  Closingg transmitter B con-
nects line through b, ¢, a, to dynamos m or n (3350 volts) accord-
iz 10 the position of transmitter A opening transmitter B con-
necets line throuph b, d, ¢, with dynamos o or p (100 volts). Thus
B transmits by increasing or decreasing the power sent out by A.
As the resistances in each ot the four jcads to the dyonamos are
the samc (600 to 1000 ohms) the internal resistance from b to
earth is constant.

Ut is hardly within the scope of this paper to compare one sys-
tem with the other.  Itis suflicicat to state that cither system
has certain advantages and both give excellent resalts, The
receiving instruments are the same as for gravity battery.

The dyaamos are made of sufficient voltage for the longest
quardzuplex circuit from the office.  \When the same machines are
used on comparatively short circuits i resistance coil of 1000, or
wmore, ohme is inserted between b and the receivers.

We now come to the locals.  For -ordinary sounder circuits a
very simple plan s to use a dynamo of 6 volts and conncct aldl
sounders 1 multiple.  The sounden are wound to 20 ohms re-
sistance ; but in nearly cvery office where: dynamos are used
there are also quadruples or duplex sets, and it is often necess-
ary to connect these as repeaters. There are & number of sys
tems, but 1 will only describe the one in use by the C. P R.
This ss, T think, the most simple vet demigned.  Jt s showa n
Fig. 3. Each half quadruplex or half repeater is_treated asa
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duplex set.  All sounders and transnutters aie wound to 20 ohms
and, by resistance coils, each local circuit is brought up to 100
ohms. The dynamo gives from 20 10 25 volts. The former is
found to be suflicient. The figure shows the instruments ina
normal position, except that the transnitter wedge should be in-
serted in the spring jack.  Starting from the dynamo the receiv-
ing circuit passes through the relay coatacts, 20 ohm sounder, 8o

€
gOR

Fig X

ohm coil, earth to dynamo, the leg through jack being open at c. -
The sending circuitis from dynamo through switch b, key, 20
ohm transmitter, switch a, d, wedge, back contact of jack, 8o
ohm coil, earth to dynamo.

To work as repeaters the wedges of the two sets are exchang-
ed, that of No. 1 set, being inserted in No. 2 jack and No. 2
wedge in No. 1 jack ; the table switches a and b on ecach set are
reversed,

The circuit then is, earth, dynamo, relay contacts, 20 ohm
sounder, 8o ohm coil, carth; also from relay contact to top of
jack, front of wedge of No. 2 set, ¢, a, transmitter, key, b, d,
back of wedge, coil and earth. The circuits from No. 2 set are
the same. Any break in contacts of relay opens its sounder and
also the transmitter of the other set. Thus signals received from
the line on No. 1 set are automatically retransmitted over the
line connected to No. 2 set, and vice versa.

To extend the locals of a duplex to a branch office, the loop
wedge is inserted in the spring jack on top of the transmitter
wedge ; switch a.is turned up; switch b down. Circuits are
then as follows : Receiving side, dynamo, relay, sounder, coil,
earth ; with leg from relay contacts to top of jack, front of
wedge, coil,. line, branch receiver and earth. The resistance
coil is adjusted so as to make the circuit from wedge to branch
earth total 100 ohms including branch sounder.

Sending side, dynamo, b, key, transaiitter, a, c, front of trans-
mitter wedge, back of loop wedge, coil, line, branch sounder,
key and earth. The resistance from wedge to distant earth is So
ohms including sounder. On this circuit the resistance of the
transmitter is added making a total of 100 ochms.

Sometimes the dynamos are operated from 4 common shaft
driven by an clectric motor or other power, but the plan most
generally adopted is to use motor generators, each machine
working independently. In order to be reasonably certain of a
continuous supply of power, spare leads are run to different power
stations, and spare machines are also kept in readiness, so “that
no! more than a minute or so is lost at any time.

In cities where continuous power cannot be obtained from at
least two diffcrent staiions, storage batteries are now largely
used. "Generally speaking, the wiring of a telegraph office, from
the discharge leads of a storage battery to the instruments,  etc.,
is the same as for dynamos, but extra switches have 1o be used
for connecting the various banks of battery with the charging or
discharging circuits. Various devices are used, but as I consider
the C.P.R. system the most flexible, 1 will describe it only.

At Vancouver the Winnipeg street railway poweris transformed
by two motor generators; one reducing the power 1o scven volts
of twenty amperes capacity for charging local batteries ; and the
other to 130 volis, 5 amperes, for main batteries. In Outawa a
230 volt power is reduced to seven volis for the tocals and the
mains are charged direct without reduction. InSt.John the 113 volt
lighting circuitis used. The locals are in two banks, of two cells
cach, of chloride accumulator, type E 9, one bank being charg-
cd w hile the other is discharging. There is no dead resistance
inverted in the local circuits, as is the case where dynumos
are used, extra cells providing the nccessary power when quad-
ruplexes or duplexes are extended to branch offices.

The switch for the main batteries consists of aseries of spring-
jacks and wedges, so designed that the jack is open, and a
wedge cannot be inrerted when reversed. The cells (u;‘hich are
C3 type of accumulator) are arranged ‘in banks of 30 or more
as needed to meet the requirements of the office, and of a voltage
sufficiently below the charging circuit. The negative pole -is
connected to the top.of a wedge and positive to bottom. The
wedges are all interchangeable.  As many banks as required can
be charged simultancovsly.

In Canada, the C. P. R, has storage battery plunts at Van.
couvér, Winnipeg, Ottawa and St, John, and dynamos at Turonto.
The new Telegraph building in Montreal will also be equipped
with dynamos. At present power in the latter place is obtained
from the dynamo plant of the G. N. W. Tecl. Co. 1 understand
that the \W. U. and G. N. W. Co’s have storage plants at St.
John, Quebec, London and Ottawa, and dynamos at Torouto and,
Montreal. . -

The adoption of either dynamos”or storage battery for power
on telegraph lines has very materially improved the working of

the lines, and st the same time effects a great cconomy.  Que
or the other will gradually replace gravity batteries for all main
lines; and the time may come when even the locals at wayside
stations  will be worked by storage battery cells which will be
charged at some central point and sent out by train,

CONDITIONS AFFECTING THE WAVE FORM OF
ALT ATORS.

By L. Ac Hawor anp Eo M, AxCnace.

In what iy griven below it is not intended to consider the ques-
tion of wave form as affecting successful distribntion, but rathor
the extent to which the e.mf. wave of certain michines may
change under not unusual commercial conditions.

In aliernator specification, along with regulation, heating and

~~,
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other clavses, it is often argued that a clause relatitgs to wave
form should be included, but as comparatively little is. known of
the extent to which the wave forms of madera alternators change
with amount and character of load —to say nothing of the effect
of such changes on the operation of the receiving machinery it
seems advisable that more information be accumulated before
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very rigid wave form requirements are inserted.  However, with
a view of throwing more _light on the subject, it series of  experis
ments were undertaken in the electrical engincering laboratories
of McGill University during the past winter and though uot com-
plete, certain results already obtained may be of futercst.

For the purpore in hand a number of different types of alter-
natars were available, some with 2 concentrated armatdre wind-
ing, and some with distributed windings of the revolving arma.

.
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ture, revolving feld and inducgor tvpes.  “The eonf. waves were
obtaned from each at duferent fickd exatitions, differcat arn
ture currenly and Gifferent power factors, lagging and leading.
‘The distribution of nduction i the aie gaps undee differem con.
ditions was also obtained by means of small test coils suitably
placed.  As |l|uslr.|l|ng the general effect of lagpmy and leadingg
armature currents in relation to type of maichine upon induction
distribation and consequent wave form, the results obtained upon
i orevolving fiald distributed  windingg alternitor, part of the
magnetic circuit of which is shown in Fig. 1, Plate 1, and upon

S

PLATE 2.

an inductor type machine with a concentrated winding and poorly
shaped inductor fug. shown in Plate 11, may be cited.

In Fig. 2, Plate -1, is seen the disteibation ot induction in the
air gap of the first machine for the particular pmmon of the ficld
pole shown,  As might have been expected, the larger part of the
induction cuters the armature through the teeth, but about ene-
third, in the case of those teeth immeglintely, opposite the  pole,
passes into the armiture by way of the slot due to the practical
saturation of these teeth, e no load ean.f. wave of cach coil
of the distributed winding m.\\ e constructed from the no toad
induction distribution curve by the method of tangents and - for
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PLATE 3.

any group of cails by taking the algebmic sum of the instantan-
cous canfn, of the individual coils. This has been done and the
results found 1o check guite well with experimental values, a8

Phite 3 gives i series of cannf, waves for this machine connedt-
ed as asingtle phase alieraator 21 1o load and foll current Toud of
different power factons, leging current; the field excitation being
Kept constant.

Plate g shows the coafl waves of the same machine connected
as i quarter phase generator under similar conditions. It is to
be noted that while the wave forn nd terminal \ulls borh Change

a marked degree with power factor, the chapge is not aearly

s0 great as io the case of the second machine “having a concen.
trated winding and comparatively weak field,
With a concentrated winding the conditions are different, the
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wave form-not being a function oflhc angular displacement of

the armature coils,
In Plate 5 is given the no load mducllon distribution in machine
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L
No. 2 atnormal ficld exetatton. It is to be noted that, due to
poor dulgu, the anmatare induction at aummum ponts . is a con-
siderable fraction of ats mummum value, which would not be “the
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case in rightly proportioned  maclines of tlus type.  With  las
machine also the no load wave ‘form was readily  predetermined
from the curve of induction distnbution and found to -ayrree with
the experimental values, ) i ’
o Plate 6 is shown the no load and load E.M. I, waves at dif-
ferent power factors.  “The change of ‘wave form with characier
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of load is, 1o say the least, startliag, especially to those who
have been accustomed to regard the sine wave assumption as
to alternating  E.M.F's. sufliciently near for practical purposes.
The effect upon the operation of syachronous and induction ma-
chinery designed for sinusoidal E.M.Fs. of such waves s shown.
can be pretty wellanticipated.  Several synchironous molors were
in turn operated from a generator whose wave form was made to.
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" .
vary by changing the character of an auxiliary load. In every
case, as might be expected,. the encrgy absorbed and the idle
current to the motor increased .with dissimilasity of wave. Also
the tendency to {all out of step.with plight -provocation was -very
marked when the wave shapes were greatly different, but as above
indicated,. such experiments. are not yct complete:. It is hoped,

however, that enough hias been said to wduce a discussion of 1has
certamly important sabject, particulardy from the standpoint of
the purchaser and operator of alternating carent apparatas,

We desire to-acknowledgze our indebtedness to Prof. R, B,
Owens for the suggestion of the work carried out and for valuable
assistance,

POWER FACTOR AS AFFECTING OPERATION AND
INVESTMENT, WITH SPECIAL REFERENCE TO IN-
DUCTION MOTORS AND ENCLOSED ARC LAMPS.

v F. 1. Laonarn, Ix.

Powxkk factor is the ratio of the true watts, to the apparent volt
amperes in an alternating current conductor, cirenit or device (Hous.
ton).  In a direct current circuit the energy is calenlated by multiplying
the valts by the amperes, and the result is the trae: energy in the citcuit
in watts, but in alternating current circuits this daes not- follow, as the
clectromotive force wave is ont of phase with the current wave in every
case eacett when the load 1s purely non-inductive, as with a load con-
sisting. of incandescent lamps only.  When arc lamps - or induction
wotors are used, there is always 2 lagping phase displacement of the
current, and when synchionous motors are used, there is also a phase
displacement of the current which may be cither leading or lagging
behind the electromotive foree wave, and both conditions may oceur, in
the case of the generator being driven by a steam engine, twice in each
revolution. o V

With water power, a steam turbine or other primme mover where the
angular velocity can be maintained practically uniform and where speed
variations affecting the generator take place gradually in a period cover-
ing several revolutions of the generator, much better results can be
obtained with synchronous motors, always of course presuming that the
motor is designed to, and does in practice, give the same electromotive
force wave as that produced in the generator, which for reasons which
have been at length discussed by many able authors should be a sine
curve,

rower factor is comparatively a new termn to the central station
wanager, and in fact. was bardly ever heard of before the introduction
of the A.C. motor, though some¢ central station saperintendents had
noticed that there was considerable current flowing in their primary
circuits when all their transformers were running with open secondary
circuit, and that this current did not take the energy from the steam
engines corresponding with the volt ampere readings.  To express this
condition the terms false currents or wattless currents were used.

The transformer when very lightly loaded or when running with open
secondary takes much morcapparent energy from the circuit than the
real energry, because of the lag or phase displacemement - of the current
wave.  Thisdisplacement, however, grows constantly less as the load
is increased, until the . ML F, and cuttent waves nearly coincide. To illus-
trate this graphically, the two diagrams of L. M.F. and current waves
in a transformer in open circuit and under full load show that the in.
stantancous values of the. product of volts and amperes must be less
than the apparent watts, and must be multiplied by the power factor to-
wepresent the true energy,  As will be noted, the: maximum  E.M. k.
occurs before the cureent has reached its maximum point.

.Referring to the full load curve it will be seen that cusrent and
E.MLF. curves have nearly reached conditions where they increase and
decrease together.  The nearer this condition is approached, the neater
the power factor appraaches unity or 1009 power factor.  As an induc-
tion wmotor is practically the -same as.a transformer with one of its
cletents in motion, its action’ with tegaid 1o power factor may be
uaced in the same manner, as eaplained in connection with a trans.
former,

The primary circuit furnishing the magnctizing curent or fickd and
also the work current by induction to the secondary, which when
rnning light generates a connter E.MUF. so high that only cnough
current is taken in the secondary to avercome the fiiction: of the heas
ings. - As load is added the speed is slightly reduced, the slip resulting
in lowering the counter EoM. F. until enough current is allowed to flow-
to do the added work. A very slight reduction in speed is sufficient to
reduce the counter E.MLF. of the sccondary of the motor varying not to
exceed 3% in speed from light (o full load and wunily not over 2% over
the working range of load usually met with,

These mutors ate self starting from the A.C. lines, and. with suitable
starting devices take about full load current for a few seconds in coming
up to speed light, or a little more than full current in bringing up to
speed their normal load, a somewhat longer time: being occupied in
reaching full speed, depending on the inertia and friction characteristics
of the work., o

If you will consider the counter E.M.F. of the motor secondary as the

_.equivalcnt of tesistance of the transformer sccondary the similatity  of

action will be org striking.

The synchronous motor differs from . the induction. motor from the
fact that it docs not make its own ficld, which is usually excited from a-
scparate source of direct current, and it is not usually capable of starting
itself even without -load, but must be brought up to synchronous
speed by means outside ofitsclf. A small induction motor is gencrally
supplicd for the . purpose, which is disconnccted after the - synchronous

“motor has been braught up to speed.

The load is tacn applied gradually with a friction clutch coupling,
fiiction pullcy or-cquivalent device. Once in step, the synchionous
motor cannot vary in speed, except the generator driving it changes
speed, any, more than though the two were positively coupled. or
mechanically geated topether, except by overload much beyond the
capacity of the motor, which breaks it dut of step as- though the- gear
were broken, and having fallen_ below speed even for a fraction of a
second, it cannot recover, but will stall, in the mcantime absorbing .¢x-
cessive cutrent unless the circuit is immediately opened.  The load
must then be thrown off and the motor started again as at fisst.

The fact that the synchronous motor has a sepaately excited ficid s
an advantage under certain conditions as pointed out 1n my paper_helore
the National Electric Light Ascociatton at the New York merting in
'93. Ly increasing the ficld - exatation suffciently 1n a syncuronour
motor the apparent paradox of a counter .M. F. higher tnan the linc of
wmpressed KM F, o produced by the motor sufficient to raisc the E. M.
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F. of the line, overcoming all diop, and even-altering  the pressure at
the gererator itself; at the ame tme introducing leading curents having a
condenser effect on the hae which may be made 1o balance out the lagging
currents produced by induction motots, arc lamps, dc. Il thus Icnhmg
phase displacenmeat can be made equal to the lagging phase  displace-
ment of othier devices, a power factor of unity would result, as suggrested
by an cmifent engineer, thuugh in practice, during a period covenng
the whule lustury of this biraneh of the art, T have never met such a con-
dition, nor hace any of my frends 10 the profession, many of whom
have had extensive expericnce with syachronous and - induction motors
sepatately and both wogether on the same circuts.

An over excit=d synchronous totur.in the nght place, with a load
ot subject o sudden vanativas and n charge of an attendant in com.
munication with and controlled by the central station chicl, is a conven-
et means of avescomng hine diop and poor power factor.  Over-ex-
cuaty w should not e carnied too far, as it will result in- pumping or
thichenng the hghts 1 have a vivid recollection of a case in which a
2'7 h . s starting sy nchironous motor, which I designed, pumped the
whule circuit on a 300 k w, alternator.

U mler a steady luad and careful adjustment of the field exentation, a
luge synchronous mutor supphied with current  from a well-designed
generator dnven by water power ot steam turhine, a power factor- at
wil load of 94 or a fraction _better may be obtamned, though the same
mntor furneshed with current from the same generator dnven by a slow
speedd reaiprocating engine, would hardly attain a power factor of .go at
full load, as the fly wheel moment of the motor -would make it difficult
to failow the changes in angular selocity of ae generator, the tendency
to break out of step resulung in sutges of cusrent, as before intimated.

Grenetaturs ditectly connected to slow speed reciprocating engines, in
my vpimnn, are not suired for Cperating synchtonous 'totats ut rotaty
wmvesters unless extreme care is taken n desigming the ly wheel so
as to obtain the aunmum change of angular veloaty per revolution.
A much larger percentage of speed vanation taking place more gradually,
is less disastrous to the attainment of high power factor.

The best load for a synchronous motor 1s one of umflormly steady
character with no sudden changes in the work it has to do.

Thrawing the load off suddenly calls for instantancous adjustment of
ficld excitation in order to prevent sudden rise of E. M. K. which in a
largge wotor would affect the whole line, and even change the veliage of
the gencrator, having a disastraus ceffect on 1ncandescent lamps that
may happen to be i areut. Suddenly adding a laad to a synchronous
motor Fas the reverse result and adjostment of the fields become 1im-
mediately unperative to prevent heavy drop in E. M. F. A single
~ynchronous motor subject to sudden load vanatons may casily defeat
any attempt at good regulation on the part of the central station man-
agement,

These olsjectionable features are minindized, thuugh never wholly over-
conie by designing both gencrators and motor for exceptional regulation
using a distributed armature winding with a large number of slots per
pole, per phase.  The old style anmature with windings concentrated
into a single slot per pole, per phase, are unanted ‘on account of their
high armature reaction for this :lass of work.

The induction motor being complete’ in itself, requiring no exciter
starting mntor ar clutches, and furthermore, being automatic in its re-
pulation without any: special appliances, ftee from commutatws or
brushes, is cunplicty ftself, its essential features consisting of a stationary
primaty and a rotating scenndary in large sizes when well designed, hasa
power factor at full toad of .94 ar belter, regulates well under sudden
fluctuanons of load without seflecting senously on the line and gener-
ator, but 1p tact actually tending (0 assst” the regulation of the ine.
A load thrown «uddenly onto an induction motor 1mmediately increases
i< powet factor and helps the regulation of the gencrator supplying this
sudden demand for current.  As the power factor of the induction niotor
1s low at hight Joad, 1t follows that a sudden reduction of the load at
once Dwers the pawer factor of the mator, caling for lagging cureents
i the hoe, replacing by anductive drop the chmic drop of the work
curtenit of the momeny befote the armature - reactions 1n the generator
tending 1o demagnetire its fickd and  prevent increased E M.
which would vtherwise result when 1cad 1s thrown off.

For varying ivads and fur operating incandescent lamgs i connection
with a powcer. arcuit, under the ordimary commercial conditions, the
preference s aitogether in favor of a well designed inducion motor.
Wih a secomlary consisting of copper bars secused to short circutating
ungs a1 beath ends, msulation s never truubiesumey and 10 fact may be
omited entately. It rotates without clectrical contacts or-connections
mside the statiunary primary clement which can be safely insulated for all
ordinary voltages, and in the larger sizes connecting the two thousand
volts pressure directly to the motor termunals.
of cuutse advivable to use wransformers 1o reduce the presureto 500
solts ot less where subject to careless handhing.  Having: once become
famihias wiih thum, you would neves think of using ditect current motors
with then ttoublesome conunutators and brushes and expensive repair
accounts,

Inteligent selection of the mze of an. inducuon motor for the
work it has 1o do, has a very important influcace on the power
factor of the e and should not run wath an average load- much
below ity eated capacity. It is much better to sclect the motor
which, being loaded toats rated capaaity,.or ncarly 50, operates
with a high power factor and can be overloaded for short inter-
saly tothe extent of 25, of sty capacuy without doing any harm,
as there are ao delicate parts to thas type of machie, nor any
movmy insulated wires, ‘they  will stand a much higher tempera-
ture without deteroration than the cquinaleat Jdirect current motor.

Todaction motors are also- designed for vanable speed. many
aow beiny, uscd for crane woik, and other ases calling for vanable
speed and torgoe, but in tlas Jass of work they are hardly . equal
10 the direct current series motor, and anless very expensively
desyzned, operate with low  efliviency and power factor, though
whute non-tnductive resistance is used for control, the power
factor may be improved at the expense of cflictency.

A lamips have been until receantly operated from direct current
series dynamos, though the first simportant .arc lamp mstallation
uscd in the ity of London, Eagland, the Joblacof candles as they
were calicd, were operated by aliernating current dynamos.

In the small sizes 1t 1s:

Several years ago the direct current incandescent companies
realized the advantage of being able to supply arce lamps trom
their incandescent circuits and adopted the D. C. incandescent
open arcs. These were soon followed by the enclosed arcs, which
operating at a higher voliage admitted of individual control with-
out excessive waste in the large resistance required with the open
arcs.  Beswdes this, a great saving was realized o the amount ot
ciarbon burned, the inner globes prevenung access of oxygen which
rapudly disintegrates and causes the carbons to waste away. By
no means the least saving which followed was the reduced labor,
one man casly trimming si1x ttmes as many enclosed - arcs as he
could of the open arces, as they required attention once in several
days instead of dady trimnnng.

From the D. C, onclosed arc st was but a step to the A, C. en-
closed are with resistance i senes, or withh Auto-transformers or
choke coils on commercial A, C. meandescent circuts,

* It was found, however, that the A. C. arcs operated’ to reduce
the power fuctor of lines with which they were connected, depend-
ing on the regulating device used in connection with: them, n
bemg practically impossible to obtain a satistactory light without
some regulating arrangement, though sometimes sufficient chok-
ing eflect is produced by the feed regulating magnets.  All such
regulating  arrangements reduce the power factor, except the
resistance method, but the sesistance while tmproving the power
factor wastes true cncrgy and teduces the efficiency, wiile the
nductive regulators only increase the apparent energy or wait-
less currents, ' .

The advantage of operating arc and mcandescent lamps from
the same- dyannio sunplifies the centrat station equipmient and
adauts of the use ot a single type of dynamo for all purposes of
lugher efficiency, interchangeable parts, ‘one type of reserve ap-.
paratus, and casier switch board control.

Some of the best inventive talent on the continent has recently
been enployed upon devices to enable the central station manage-
ment to rid themselves of the D, C. series arc dynamos, which at
best occupy much floor space for their output and have a maxi-
mum efliciency of 75 10 80"/, as against an efticiency of 9o 1o 93%
in Jarge modern A, C. dynamos which occupy the minimum fluos
space per urit of output at much lower first cost..

For A. C. street lighting with lamps in series, one device has
followed another till we now have an almost bewildering variety,
cach device having its superior points, making the choice. mure
difficult. ’

The constant current transformer operating a string of arcs is
almost perfectly automatic provided the load is not too much re-
duced and can be tapped onto any part of the line to economize
wire, the device itself being located in a smill substation which
may consist of an undergronnd vault, as inspection and adjustment
is not frequently necessary.  This arrangement has a sery fair
power factor at full load, but the power factor is low when parnly
loaded. )

A device opesating on the choke oil principle | as all the advan-
tages named in connection with the first arrangement.  The
amount of choking effect is regulated by the number of lighis
which 13 desired ‘to compensate for. If a small percentage ot
regulation is required, a small regulator at low first cost' is sufh-
cient, and at full load the power factor is high, the inductne
effect depending almost entirely upon the lamps themsclves.

Another arrangement has been designed on the principle of the
constant potential transformer with loops taken out to automati-
cally vary the voltage as lamps are turned off or on. The
power factor is good and rrthes better at light load than the
others, but such a regulator should be kept in the central station,
or in a substation when it has the advantage of an’imeligent
attendant. )

Besides- devices of the above types, individual transformers
may be used, but their high first cost and the fact that each lamp
must be turned on and off individually instead ot in groups as with
the previously mentioned apparatus, makes their uss impractical
far sirect lighting except under special circumstances. )

In «ome notable cases where central stations are using power
transmitted from a distance, induction or synchronous motors
have been coupled - direct to D. C. arc dynamoss this would be
the-ideal place to use a synchronous motor immediately under-
control of the central ~tation if the induction motor load occutred
at the same time; but unfortanately they occur at different peniods
and we can see no reason for using the sy nchronous motor, as the
indaction motor is «elf stasting and requires nu separate ex-
citation.

In any case the motor driven arc dynamos are out of the
question except where the frequency is too low for satisfactory arc
hghtng.  Arc lamps are very unsatisfactory on 25 cycles and
their cffect at least unpleasant unless the freqeency is in excess
of 35 or. 4o cycles.

With i mixed lighting and motor load there should be no difficulty

“in getting a line power factor'of .go, and with load: consisting

mawly of motors .80 to. 85. 1 have in’ mind a case where: about
3000 h.p. in motors. ranging -from fan motors.to motory of
500 h. p. are used, and. recently measurements showed a power
factor of about .9o, the percentage of incandescent famps on the
circuit being almost negligible.

A power factor of .So at full load would be disastrous 1o the
regalavon of the old style single phase dynamos; no amount of
excitation would coable them to- hold the voltage on the line.,
Though many will no doubt recollect seving at the World's Fasr at
Chicago in 1893, the then inonster two phase dynamos, which
were  but' two Jarge alternators: with armature mechanically
coupled togzedher 20 as to g:ve the proper phase displacement 10
the two mdependent aircuits. .

Some of our Canadian water power stations. who have not yet
installed polyphase apparatus having two  single phase alter-
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nators, might adopt this method ofobl.\ininglwo phase curcents 1o pere inphase load current. From these curves' the effect of -
start @ power circuit,  With ample water power, the added ex-  aature veactions on the wave form s haedly noneeable.  Cuttes

pense for a day circnit would not  amount to much, prohably htle
more than the cost of anadditional attendant, which would casly
be covered by a contract for furnishing . pm\xr 10 sume mane
facturing establishment, or perhiaps pumping water for the city

and neighborinyr villages.  The power busivess onee: started
would grow rapidly - and become an important source of 1evenue.
Few reihze the extent to which the power business s destined
to grow.

The old styte alternator will stand a moderate amount of
motor load nuxed wirh lighting load, but when the motor load be-
comes a large percentage of the loml load, the old dynawos
winch perhaps were .ulnnr.\biy adapted for supplying incandes-
cent lights will no longer be svitable.

The growth of the motor business has called for radical changres
in the design of alternators, Machines which on short cir-
cutt would give double full load current were the rule, and thns
was even urged as a distinet advantage in such an emergency.

For motor work, the mherent reguliaion wmdicated by @ short
citcunt current of at least three or tour times tull load current s
demanded, and a change of excitation with full load current and
So . i not exceedmg 15 or 207, and capacity. for 257 wore than
normid full load current for six hours without dingrerous heating,
or 50% more than full load current for one hour, which means a
very superior dynamo: this state of perfection having  been
reached through gradual evolutions resulting from the difliculty
of maintaining regulation with motor loads and lagying currents,
which tend - to demagnetize the fields and lower the voltage.

The lagying currents call for increased capacity in the dynamo
line and transformers whicl supply current to the phise displic-
inyr devices, though the power is not in-reased beyond the small
amount necessary to supply the I. R, losses in the copper,

Thie calls for increased investment to cover the first cost of the
unproved dynamo transformer and added copper, though notwith-
standing the advance inraw materials, the very superior dynamos
of to~day cost no more than the dynamos of a few years ago, and
uot 50 much per k. w. as we were obliged to pay ten years ago
for the old single phase dynamos.

fu all classes of business it is poor policy (o attempt to save on
the first cost of a plant by buying machmery which is out of date.
This is particularly the case i making an investment o electrical
apparatus, the design of which has been underpgomng such active
gymnastics in the past ten years., We must look well into the
future and anticipate the growth of the power business, which al-
ready bids faur to outstnp  the lighting, and get only the best ap-
paratus well up to date in every particular. The apparatus
made by the Jeading electrical manufacturers on intelligent
specifications more nearly approaches perfection than any other
power translating device, notwithstanding the comparative youth
of the art.  \What engrine or water wheel builder would for i mo.
ment consider 2 specification. calling for 967 cfficiency 2 Yet

electrical manufacturers for the larger sizes of d)n.nmos will

guarantee even better than such efticiencies.

Wath these ugh attamments it s hard to conceive of any ma-
terial improvement in electrical apparatus, and we shall probably
sce litile ‘more of the changes once so frequent where - entire
plants were consigned to the scrap heap because it.was cheaper
to buy new than 1o continuc cven for a short tune the operation
of the old, the difference being suficient to turn the balance
between success or failure of the enterprise.

Already the process of standardization of things electrical has
set in, and we may look for changes w the future, tending to
reduction to .well recogmzed standards m construction of ap-
paratus and central staton practice -rather than to startling im-
provements in design.

Power factor, which at oné tune was the great bug-a-boo of
the clectric central staton, is now being ratonatly met and pro-
vided for 10 the equipment of power huuses as o necessary  enil
_and one of the inaidental expenses’ of .a new  branch of the busi-
ness, which adds -matenally 1o the income of the plaat. and en-
ables the hard working manager and supenniendent to pleise
his stockholders with increased dividends..

SOME RXPERIMENTS WITH ROTARY CONVERTERS.
By AL G Guer, B.Sc., and J.'C. Hyde, B.Se.

In the last few years Rotary Converters have graduaily comé
to the front and at present are an importamt factor in some of the
~most modern. and test cquipped transforming stations.  They
form the connecting hink between alternauing and continous cur-
rents in the simplest and most cflicient way. '

The following expenments were carried out duninyg the past
session in the “clectrical cngmccnng laboratorics of McGill Uni-
versity.

A ROTARY CONVERTER UN
CONDITIONS OF LOAD.

The wave forms shown as per curves ‘were faken under dif-
ferent conditions on” two rotaries.  They show that armature re-
actions are very sinall and the 3 phase wave form approaches very
near a sine wave,. practically holding it unde. all conditions of
load. The first fu_ur wave forms were taken on a double ended
rotary, or in.other words, one with two scpiarate and exactly
similar windings on the one armature body, each winding baving
‘its own commutator and collector rings, Tt was thus possible to
run the machine as a rotary converter from one winding and get
the mduced volts from the other winding.  The first curve is for
aninphase runmag hgght cutrent of 313 amperes, the second curve
18 for a 43 ampere laggmgg cunnng light current, and the third o
45 ampere leading runningg hght cusrent and the fourth a 61 -am-

WAVE FORMS ON NDER  DIFFERFNT

Nos. 30 0 and 7 were Wken on the secomd machine, the g catest
distortion of thc ave bemy when the machme was mechanically
TUR as L continuous current generator. o kg the wavg

l..‘WF'T"f.J
€ 4. 6; ¥

1{3' i

.u;m o ik

i
il ""‘f"”x’t
i

232 ve .9/:‘./.’07 //er A.dvnm'ru
77 Laan ) {13 HmEE n
m ,cmd Jat305rkrs ,)

TN

-0
8-

AT

T

3L s, “'T’ ]

forms the voltage to be measured was made to charge a con-

denser which was ther Jischarnged througa o Weston volt metes

b) weaas of o suitable dise |)L|\.Lu un the cad of the shudi,

COMPOUNDING A ROTARY CONVERTER BV MITANS OF
COILS IN T LINE.

Tue D, C.ovoltage of arotary converters depends ou the impress.
ed \. C. toltage, ~o that as thie 1 C. load comes on 10 Keep up
the . Covolts some mcans hast be ased 1o raise the impressed
AL Coavoltse Thee are tho genceal ways of aceomplishing lh:s.
vize, by using induction regaluiors or hasing, mpldance coils in

IMPEDANCY
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the fines which, accompanicd wale a change o fick! strenpth of
the rotary, will raise or Jower the soltage as eequired,  In some
cases where o wide vasiation s reguired both ways are ased,
The action of the reactance coils may be made catirely selforey-
ulating: by hiwvingg compound turns on the rotary. At no load a
gond Bygggingg cutzent shoudd be used, gradually wotking up 1o an
inphicsas curtent at about three.quinter foad and o leading cutrent
bevond this, The diagaun (Noo8) shows an AL CL generator belt

0f 68" was started with, endmg up with 2 lage of 1270 The term.
inal voltagre of the generator was Kept constant at 83 throughout,
the volts ampressed on the rotaey al start were 015 and rose
to 70 at finishe Another way of seemyy tne effect of the compoumd
turns on the power factor of the line, 15 to run the rotary no load
(reactince coils in the line), sepacately exate the compound turns,
noting the careent in them and the civeulating A, C, current be-
tween the machines. This was done and the results were plotted
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driven fecdingg A vty comerter with compound tums. This
machine when run as a "V G, generator was sbghtly aver-come
ponndal. The maclimes were waed as three phasers. The DL
C. regulation of the svtany someertes at dilferent laads was firs
tahen withoud tcactance caonis an thie hoes, the immpressed AL UL E.
M. F.bang Lept constamt throsghout. AMier st three vimilar
teastance ks were plad one w cach ine (mactines deklia
connected) and the regulation again taken.  In this case a lag

as per curve (N0 10and i) The D. C. regulations with aad
without the reactance coils in the line are alvo shown. (No. 9.)

The frequency throughout was kept constant at 3o cveles. The
following example is typical of the Iast experiment s Given a
teansansaon line in which the recciver volis aize 1o fucrease unie
formly with laxd, 2880 velts at 0o 1oad and 3160 volts at full Joad.
The energy componeat of the current at full load being 52
amperes, at three-quarter liid the current s 10 be inphase with
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the .M PO atthe receiver end! The line impedance i 4 ~ 8-
305 Whit miust be the {constaan) enerator oltage, the curcent
in the Hoe and the power fuctor at the reveiver virenit 2
Letr = the energy component of the current
v i, = wattless " .
1o toml cusrent - 1,
“E.= Gea voliage.
4 E o Recciver voltag.
Thea K=zl Z = £404),)(c- §x) or
Eo= Ediesi x jlix-i,r)
Feom this formuea everyitumgg anas be «aloulated, sina e the gea

erator toltage (emninal) is o remant coastaant at all loads.  The
numencal ceaults are as follows : -

Generator Veliaze - 3e93

3 batd - Jaad % Joad  Folllad
\ atts hae L2930 3020 000 Itbo
oty current 20,00 3900 32.00
Wattless current 10.03 [ 1288
Tawal current 2792 3900 53.00
Power factor 100.0 97.0
Lag of cureem o. 13-

Lalyphase ratasies are selfatarag teom the A Ulosade, and
‘maay be hrown diredt on she fine. . They  wall. pull two or teee
umes full laad carrent at the ar, but will come up 10 complste
ssuchronnm, which may be indiated by a phiase lamp or by the

Joeaamee Com?
( ——— AR -
A wc Yy T O arame { a
s ¥ 3 ( =
A 3
Seaay touin
No S

fickd switch.  Onc of the rataries used had.sohd: pale tips.and
came 10 syuchronnm when thrown on the hae, but anolher
rotary.winsh laminated pole tips would not, and required to be
brvugcht up 1o speed (from shie D.C. sude) and thrown va thie Tine
by the and of phase lamgr.

It was found that the fict vatacy would not come up wta com-
plete syachronim if the ficld awatcts was closed a1 3he sart, but
would comie up 30 about balf speed and remam there.  Oa
opemag: the ficld awitch, however, st wasld smmediately run up.

As there are daageross voltages induced i the fields (when left

pen) in stastiag in this myaner, it is adviaable to have the ficld
circuit open in two or more places, as atherwise it would put oo
freat 2 strxin on the fickd insulation.  The machines, when atart.
ol up in i manner operate as hiymeresis molons, hence the
reasen of leaving the fickd switch open.  The D, C. polanity alvw
Jdepends an which pole the rotary synchiranizes uader, and theres
fore all D.C. mctens should be out of circuit umil the D. C.
polarity is tested.  Impedance coifs may be used for Masting in
thi< marner ~o as not to affect the Bine voltage 100 much. Some

means of Latting the fuses ont of cucat at the staet should also
be provided.

Sinve single phase rotaries ase not sclfestarting, and 1he after.
nating and continagus cartents $o nat neuttalize one another, it
omore advisalile ta use syachranous motars and continuous
current generators, 1t is now e penvral proactice to sngmti i,
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conncct rolaries on their A.C. sude when they are required 1o run
in parallcl from the same line.  This allows ofther bongg cone
nected in »erten on their secondan side wathout cansng thic short
circuit which wonld otherwine accurs 11w does anay wath shie
<irculating current, which othierwise  occurs when the) are cone
nected in pacxllcl on the primany  and secandary sides, readenug
the D. C. readings valucless.
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KOLARIES (08 SERELT RAILAWARY WoURA.

1 street rulnays it s very often necessiry to cover very linge
districts, This means very Lirge feeders 1o keep the drop of
potentiad within s, This tequires o large outlay for copper
and installingg, nethier isat very efficient,

The casiest way to overcome this is to have one main generat-
ing station and several subestations,  In this station wonld be
placed alteenating current generators, amt the power should be
transmitted to the sub.stations, where there would be placed sya-
chronous motors driving continueous current generators or rotary
converters.

As rotaries allow of a simpler means of converting alternating
cutrent into continuous current, also being more efficient and
allowinge df better potentiad control, they are now nearly always
installed for railway work. ]

On acconnt of 12,C, potential bang directly proportional to the
ALC. potential, at s necessiry to have some means of controlling
ths an o longe transassion line which has considerable resistance
and self induction.  As railway load fluctuates o great dead, it
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would be difticult to keep the potential constant at the terminals
of the vomericr, eapecially as the current in the line miay remain
the same and «till the conditions of load at the other end might
vary a preat deal. Take the case wherse current is leading or
Tagringss & wat mcler in circuit might read the same waits, but
1n the tint Case the potential at generator should  be lowered and
m the Iatter should be mereased. It is therefore necessary to be
abic to regataze the patentaal at convester.  This ¢an be done by
changing fecld cxatation of rotary 3 that i, changing phase
relation of current and therefare increavngs or decreasing the
polential at the comerter. as shiown by the pirevious expenment.

Aoy, as A comerntor s 3 synchronous motor on ats AC. mide,
we will iave same E.)LEL s actng as m 3 svachironous moter,

1st. The impressed ELMLED at ternunals,

2nd. The counter ELMUF. of converter.

ard. The EDLE. consumed by impedance.

The vmprensed EDLE. depends. an genemator EMF.  The
counter E.MUFL is proportionnal 10 ficikd excitation, and as it
spead is constant, this counter ELMLF. is independent of Toad on
e macline.  The EMLF. of impedance changes with laad, and
w prepatienal to load. . The following diagrams (No. 12, 13 and
13) will show how gencrator valiage has to be variad 10 keep
constant voltage at seconany end when phase relation of current
s varied.

I.—When curient s an phase with E.MUFL: that s, a nea-
tnducinne recener circut.

1L~-When cutrent lags behind EMLF.

L. —\When current Teads ELMLF -

1R = oanue drop.
IX = reactive diop
17 = impedance drop.
Q1 = 101l current,
QO E = voltage at machine.
O E, = genciator voltage.

As there diagrama are drawn 0 saale. we can sce how
genetator soliage varies with laad o keep receiver voltage
constant.

For accurate results the analytical method should be employed
rather than the preceding method.  The analytical method is as
follows 2

Co = grenerator voltaye.
e=receiver voltyse.
i=cnerpy current.
i, = wiattless curreat.
=total current=(i+j i,).
Z =impedance of line and generator=r-jx
Now eg=¢ +1 Z (vector sum).
=c¢t (r-jx) (i+3i,)
=¢dir 4i, x=J (ix=1,r)
=edirdi, x)24(i x-i, r)?-1

At non inductive load i, =o.

Then eg?=(ctir)+i? x 2 H.

At no load i = 0 very nearly compared with i,.

et =(eti, x)T+i,? rr——1I1,

Now, as & comerter can be made to take lagging or leading
currents, the receiser E M F can be varied at will.

Haviny decided at what point you wish to run non.inductively,

ol 1™ [
o
1x 1Z
Eo
No, g2 -
= - -
3.
x| %
(4
* No. 3.
E
E,
—_—
-3 T
12
X

No. 3.

1 s necessany to calculate the running light current and 10 adjust
the shunt and scries ficld for same.  From 11 and 111 the Tunning
light current may be obtained.
et =(c+ir)? +i% xT—1l,
e =(c+i, xX)? 21, %7~
Therefore(eir)? + ¥ x ¥ =(c2 i, x)? +i% 7,

2 : 4 2
W= -%—:-‘-l-\’c?l:--fi’-{-" ;: L
If c=1 and if it i~ to be non-inductive at full load, let 1=1
. x x? 2t .
:,=-¥+\’2—’+l+; \.
1f non-inductive at I load
TE A NI =V

‘From these oquations we can get the running light current.
The following would de the currents running light where con-
verter would run nen-inductively at full load Z=.1 - .3j.

v x Al iy #% of full load currcni.
.10 .30 -7 )
-2 -30 20 .63
.30 .30 .23 N3

Coaverter to run noasinductively at i load.

4 x YA i, % of full jaad current.
.10 .30 .17
.20 .30 .2
.30 .30 25
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From these reaults we see the effect of the energy luss on run-
niny light current,  Btis also (vident the more the energy  loss
the higher should the generator voltage be relative to the
converter voltitgre. [t also shiows that it is better to run the con-
verters non-inductively at 37 load, as before stated,

INVERTED ROTARIES,

In some cases rotary converters ire used to change continuous
currents into aliernauting  curreats, or as  inverted rotaries.
Trouble arises immediately when the power factor of the line
chanyes to any extent as it is accompanicd by a change in the
frequency of the machines.  The reason of this is very readily
seen. A continuous current shunt motor will speed up and down
according as its field is weakened or strengthened, and for the

Cnse I

fickd Current was wlso kept constant, thus any vaoation i specd
would be due to armature reactions,

To get o lagge vasiation of power Gictor the ficld current of the
votary converter wits varied and speeds as well as direnlauny
currents were taken and plotted with field currents of the rotary
converter as abscissae.

The effect of the exciter in case H s very veadily seen, as for
the same variation of field current in case Noo 1 the speed
changed from goo to 1030 revs. per ming and in case 11 ihe
chamge was from 892 to 926, If the imverted votary were equipe
ped with 2 compensiting exciter similar to the one patented by

RREr P Lowed

No. 15.

same variation in field streagth at light loids its speed will
change morcthan at fullload.  As an mverted rotary 1~ nothinge
more or less than & D C. motor runming hght, v very small
chanyze of field strempzth is accompanied by a large vanation in
speed.  The effect of Lyginge and leadimyg currents on an mvert-
cd rotary s to speed it up and down.  One way of getting over
thus diflicalty s 2o streagihen 'the ficid of the verted ratary, as
lagging currents come on or weaken it for leady: currents. An
inrenious snd automaic way of meeting s difliculty was de-
vised and putinto practice by Mr. B.G. Lamme, which s as follows.

The imverted rotary is made to drive its own caciter which
may be placed on the cnd of the shaft or Lelt drven fram it.
(Ne. 15.)

The cxciter should be worked low on its magmetization curve
so-that a small varation of. speed is accompanied by a large
variation of voltage.  Sopponing that there wasa laging current
on the lines the speed- would risc, but the specd rising would
strengethen the ficld, and if the one tendency were made to connt-
cract the other a constant speed would be obiained.  The follow-
ing arc the results of cxperiments carricd out 1o show these
cffects.. The exciter notl being & speciaily designed one did not
kecp the specd absolutely constant. but its cffect is clearly seen.

In case 1 and I the voliage impres<ed on the armature of the
inverted rotary was kept constant throughout and in case 1 the

-5t

e
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[

[
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‘Mr. Rice, of the General Electric Co., then theoretically the

frequency would be constant.

Anathes way which might be used v 1o antomatially vasy
the ficid by having a Siemens eprcy clic tan, one wheel connected
to the mlar_\'. another 10 a consmant specd motor, and the third
connccted to the ficld rheostat.

As regards to their practical operation averted rotanies are
now beingy used to advantage in transmitting continuons current
power (from lanze . C. power stations) lonys distances.

CONDITION OF OPERATION OF STREET CARS IN
’ ' THE CITY OF QUEBEC.
3w 1D, EL Braix, B.Sc., Chicf Electsician QLR 1. & 1% G

Of all financial undertakings, none perbaps. depend more
upen the asture of local conditions than. does 1he successful
devclopment of a ¢ty strect railway systenm, a..d for this reason
it may be of interest 1o the members of this Assaciation 10 hane
before them a more or less general discription of the difticulties
cncountered and overcome by thase responsble for the develop
meat of the Quebec Strect Railway.

Quchee. as a city, has many distinctive {eatures that arc not o
be found in any other city in America, and the strnger within its
fortificd walls is very so00a struck with the unique fashions, mcthods
and temperament of the quict people who make up what may bhe
clled the native: population, numberingy about 735,000, and . of
which about 635,000 are Freachapeaking. '

\When the construction of the road was fint contemplated by
those respoasible for the promotion aud fulfilment of the schiemic,
there existed certain unpromising conditions which tended 0
arouse the doubis of many xx 10 the feasibility and possihle
financial succens of the enterprine. Qf there T migght miention a
few at random.  Business, iIn gencral, is carricd on in a v
quict and mater of fact way, and an obnervant eritic does not
notice the hustle and bustic s common in most modern cities of
this continent.

The aalary of the clerk and the wages of the laborer are mod.
crate, and theaverage individual very seldom seems inclined 1o do
any more than hic is paid for.

The natural rezult of this state of affairs is that the clectric
street car was not likely 1o be leoked upon as a valuable and
indispensable timesrover, as well as a welcome convenicnce, hut
rather as & luxury to be enjoyed by thove who could afford w.

The manufacturing intcrests of the citvy are limitedd, and fusther
devclopment along thus line s lindered by the sumewhat «nct
conscnvatism of capital.  Further, the average laborer or cven
expert workman is the prsud possessor of a large family, several




180

CANADIAN ELECTRICAL NEWS

September, 1900

of whom are pechaps engaged in the same work as himself, and
he finds st comentent and ceconomical to line near ns work, as
rent in the manufacturing districts very reasonable,

The cty s very compact and densely populated, bemng further-
more diuaded mto certam sections which are practicaily self-con.
tauned mumupalities. Pablic entertionments ind social functions
were very little appreciated or patronized, and the principal streets
seemed almost deseried afier 9 pam,

Although these conditions may live no direet bearing on the
practieal expeuses of  coustruction and  operation, they were
certasly not i fuvos of the eredit sule of the prospective ral-
way compand s cash book.

The more formidable objections, however, were of a practical
mature,  Five years ago, and even less, 6 wits considered ime
possible that anything that looked like i street car could ever
himb the steep, nasron sand windings thoroughfares thiat lead from
the water s edyze to the Tnghest ponis of the sohd mass of rock
apon which the Gty s bult, Besides this, the heavy snowfalls,
coupled with the narrowness of the streets, were hikely to be a
great hinderance to the service, but an spite of everythugg the
completion of the road was finally rushed through, and it has now
been prosed that the limitingg conditions of the street railway
operation were not overstepped in the bold undertaking which
ha« gnen the people of Quebec a reliable and eflicient means of
transportation, The aity has mproved wonderfully since the
wauguration of the road, and promises 1o become, before lonyz, as
wide-awake and progressne a centre as any in the country,
Erven theatnical entertamments have become more or less popular
and everythingg scems to be moving at a faster pace than here-
tofore.

On the 15t Notember, 186, was commenced the laying of the
rails through the main strects of the city, and on the ist July, 1893,
the road wis opet. to traflic.

Specifications of track wete as follows:—72 b, 6™ steel T
rails in 3o ft. leagths by Cammell & Sons, England.  Standacd
gaugge laying on 77 ties at 28%0 centres, '

Each joint to be double rounded by 110 ou solid copper wires
Edipse coppes bonding caps by Ohlo Brass Co., . these to be
tinned and ends of wires riveted on ovstside of 1ail. Double cross
bands to L placed at every 5th joint 150 feet.

OVERIBEAD CONSTRUCTION, .

Tubular poles 28 i lony, weighings ;00 ibs., and spaced qo ft.
apart, are used throughout.  Inculation is of ¢ Pirigo ™ type and
teolley wite No. 0o hard-drawn. Span wires of ~standard galvaniz-
ed steel wires Y8 in daameter. Lightaingg arresters of Wurts®
nonarcmyg tvpe. Al construction is clegant and of a substantial
nature.  Ahlopether there are 10 miles of span wire construction
and =5 miles bracket. N

Car Suens —Of these there are two, one in Upper Town 210 x
120 ft.. having 13 ircks ard 7 doors, where all ¢airs in service are
Iaid up at night.  The othier is in Lower Town and . is used for
storage purposes onlv. - The capacity of the working car <hed is
52 cars, and here all cepairs are done.  There are seven floored
ity commumcanng with the muchine and blickamith shops
undceraeath. It has been found cheaper to manufacture most of
the repair parts than to purchiase them from\ supply dealers.

PavinG.—At this timie all streets, without exception, were
covered with a gencrous hayving of macadam.  Wihin the lawt
two veans, however, a great improvement has been made in this
respect on neardy all the strects thiough which the lines run. All
macadam was removed toadepth of about 12 inches, leaving the
ties completely eaposcd. and these were then filled in with con.
creie 1o within about 57 of the top of the rul.  The facing of the
acw pavement throughout the city now consuts of Scona blocks
between and ¥ bevond the muls, while the remaining strip of road.
way s filled cithes with asphali, asphalt brick or scoria blocks,
according 1o 1he grade of the street.

In Upper Town, the residential Jdistrict of the betier class of
peaple. the streets were nearly all wide enough to permit of a
double track, but even here it was found necessany to run through
centain sections on single 1mck.

Loser Town, the business section of the city, Is a semi-circular
stap of varving width and of a pracucally level joround which is
surrounded on the outer cdige by water, and lving beneath the
hffs Which mark the boundasy of Upper Town.  Here the lines
are il smgle track winh the exception of one section, where two
marallel atrects convernge mte oue wide strect )y mile w lengeth,
The muan street whatr runs through the catnne leagih of thns
section as about 2y aules long and v 20 extremely nxrrow in
places that there s hardly roon for an ordinary velucle 10 squecze
past on cther sde of a car, on the sngle track m the centre
of the street.

" The return bne sssun through a maze of aarrow and unsymmetsi-
cal mide strcets nbich seem 10 run an almost any duection uahl
they form a gundiion at an oblque angle with onc of the largest
antenies, thereby losag ther wdentay.

On onc scction of the line, onc mile wn length, there arc no
Tess than cleven cunes of from 33 10 30 feet madius at ntersccs
tions of aboul ou degrees, wae of which requires a reverse curve
of 3o feet radius,

On all these streets the anner sl s placed within two {eot of
one sidenalk in andes 1o leave reom for smmle veliucles 1o passa
car on the other sude,

The Lpper and Lower town imes are connccted by twa cross
tonn lmes which ascend obiquely along the face of the <G, Qne
of these, e Gereen lane, muas through  the pubhe thorough-
{are which, though very steep. s vet feauble. The actual length
o thes line v 3330 feet, and the dalerence of level between
wjunciions s 172 feet, which s equivaient to an average grade
of 3... The total length s made up of sections of z00 ft. 31235 %,

100 fi. of 10%, and Goo ft. of 9.5% grades, the rest of the line
bemye nearly level. Al these grades have sharp curves in
their lengths, but the most diflicalt to operate is the first. This
one begms o rise at a geadient of 511 14%, and terminates at 13.15%,
these being a go fi. ead. curve at the top, of which one hall'is on
the heaviest part of the grade.

The second cross-town line runs for a certain distance down
Palace Hilt at an average gride of 11% and then turns off \he
public street at an angle of 80° on to a steel tsestle. which runs
paraliel with the face of the cliff at a gradient of 7.5% for 8oo ft.
The total length of tlns hne is 1300 ft., with average gradient of
6.85% and a maximum of 127, difference of level being &9 fi.
One disadvantage in the operation of this line is, that when a car
leaves the trestle to tike the 115% grade it is running at half
speed and must be accelerated on grade. This meanx a very
hicavy drag on the motors for the first 50 ft. of the chimb.

Car SErvICE.—The Upper Town service consists of a double
belt ine, 3% milesin circumference, with from 4 to 7 cars running
in cach direction on i 4 minute headway in summer and 5 minutes
dunng the winter.  Schedule speed on all lines is approximately
5 miles per hour, except for a few short stretches of level; the total
lengih of this beltis layed on streets having a gradient of from 4%
to 8%.

In Lower Town there is but a single belt line, both branckes
of which are intersected by the cross-town lines.  Cars running
west aire for most of their run within one block of those running
east.  Here also cars are run on a 3 minute headwiy and the
servuce requires from 8 to 1o cars.  Free transfers are issved
from one belt to the other over the cross-town lines. These are
run separately i winter, but two sides of a double rectangu-
{ar belt hae i summer.  Both tracks are single and crossings are
made at turnouts. :

Strict repzulations govern the operation of cars on grades and
sharp cuves. On some of the grades stop-boards are placed
top and bottom and the motorman cannot proceed vatil signalled
by the conductor. Speed down grade must not exceed 3 'miles
per hour.  As & result of these precavtions, runaway cars are
very rare, and have never yet been . attended by any serious con-
sequances.

The average number of cars in regular service dunng the
summer months'is about 33, and in winter about 3o.

Brares.—In every city of grades, such as Quebec, the system
of braking should be of special interest, yet hand brakes are used
throughiout, the effective leverage being 100 to 1. )

The brake shoes in use arc of very soft cast iron, and it has been
found that the retarding force due to the application of this stuwe
is much more evenly supplied and that the co-cfficient of friction
is higgher under all condstions thanit is when hard cast iron is used.
This is especially the case in frosy or snowy weather..

New shoes weigh 193 1bs. and wear down to 3% 1bs.. Average
life is 6130 miles, or 310 miles to the 1b. of wear.

WiiBELs. —All whesls used are of ordinary chilled cast iron 337
diam., weighing 3235 ibs. each and mounted on 3”7 steel.axle. Of
these removed from -cars during the first . three years of
operation there is not a great proportion of * flats,”%as will be
noticed from the accompanying table.

Whecls removed...... 125 pairs

Of these Worn oute..eeeiennnn. 9y *  75.2%
“Flats™...... N 8.7
Broken Flanges....... § ¢ 6.37,

Average life, 23,800 car miles.

Maximum ¢ 49,000 **  ** (reached by 10 pairs).

Car EQuirMENT.—The car cquipment consists of : Thirty-five 28
feet double vestibule closed cars, weight fully equipped 13,300 1bs.,
eatingg capaciiy 303°23 double and open- cars, weighit 16,500

bs., seatingg capacity 50; 6 double ended snow swecpers s 2

double cnded wing plows; 1 atreet sprinkier: 1 *‘converted ™
horse car.

Evectricat. EQUIPrMENT.—The electrical equipment is stan-
dard throughout on all rolling stock and is of Westinghouse
manufacture. 1t comsimis of 123 No. 12 A-30 horse power
motors: 123'No. 28 A controllers 3 62 sets controliing resistance.

All closed cars are fuly cquipped and in service during 12
months of the vear, and the extra equipment required for sweepers
and snow plows during the winter are borrowed from the open
cars.

The sweeper and plow cquipments are necessanily very much
averduaded at times, and it will be of interest to some here present
to know hew they have stood the hard usage.

OVERLOADS ON MOTORS. —An overload of 1007, for severas
min.tes at a time has often been carried by these during heavy
snow storms, and a sweeper will sometimes burn five or six No.

3 B& S copper wire fuses, or in other words draw from 200 10
230 amp. at 330 volts before it can get past a difficult spot.  This
extremely hard usage does 10t acem to have any very bad cffects
bevond & temporary softening of the armature insulation and
~omnectimes the loxs of & centain amount of solder from the com-
malator connections. and the management are proud to say that
they have not had a single armature burned out since the road
has been in operation, in fact the only trouble they have cver had
with an armature is that in two cases the insulation wax scraped
off the wires by rubbing against the pole picces in couscquence of
a defective bearing.  This ‘is not & bad record considering that
there were 3123 of them inuse.  There has never yet been a com-
mutator lost, or cven has it been necessary to repair one,apart
from resoldering a few mclied conncctions, and the heaviest wear
on any diamcler up to date is 3 inches, and the average wear
taken from the fint 8 closed cars in operation is 22 inches on the
diameter after having made an average run of 51,500 miles.
There has not been a commutator ** flashed ™ or ** bucked ™ in the
past 18 months, and thix perhaps is largely dve to the excellent
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quality of brush used, as well as to the constant care that they
receive,

Care oF MoTors. —It has alwiys been the practice to send an
armature to the lathe at the first sign of a **buck,"and o has been
found that this is absolutely the only way to prevent a re-occur-
reqce of the trouble.

A sharp eye is kept on the brushes to see that they do not wear
down too faror become gripped in their holders, and commuti-
tors are cleaned and sandpapered about once i week with No. o
sandpaper, although it is quite common for a commutator to keep
i nice chocolate glaze for over a month without beiny touched.

The commutator is the most delicate and troublesome pirt of
any clectric equipment, and there are two or three morse points
which onght to be strangly recommended in its care:

1st -Tosend it to the lathe before it has worn down too far.
Just us soon as i slight shoulder is formed at cach side of the
wearing surface, the brush is lifted by the ead play of the arma-
ture and unnccessaty and expensive sparking is the result.
Further, the copper segments are rarely of i uniform boldness
throughout, and the least inequality of wear >o0on develops into &
low spot on the commuiator.

2nd—It is very important that the brush - springs be set at the
proper tension, and it is cusy to make a rough comparative test
of this statement with no other tools than i puir of calipers or
steed tape line and an angler’s spring balance. It will be found
that 100 ligght is just as serious a defect as 100 heavy a tension, if
not more »0. In one case excessive wear is due to sparking and
probable ¢ flushing, ** and in the other to actual friction.

3rd—Sce that brush-holders are accurately aligned so as to
divide the current equally between the two circuits of the arma-
ture. Ifthe brushes are but the thickness of one segment out of
place, one is liadle to be notified of the fact at the first heavy
overload on the motor.  Of course a great deal depends upon
the quality of brash used, and cost price of this article should not
be considered. )

The brush used here averages alife of 12,600 car miles and
COSts 135¢C. it picce, which is mote than most brushes of this size
on the market, but let any one just make a1 simple calculation to
sce how many times the difference in the price of the brush yoes
into the saving effect by prolonging the life of a1 commutator
several years.

The cost of renewing onc commutator would keep & 50 car
equipment in brushes for two years.

(I have now to-apoligize for having perhaps tired you with

~detatil, but I feel that a great deal more could be said” on this

subject if time and courtesy permitted.)

Some trouble has been experienced during the snow storms of
winter by the grounding of field coils, but means have been found
to cffectually prevent this in future. I might here mention that
during 12 hours of a cold dry snow storm, when light particles of
snow are flying about, 2 or 3 gallons of water are sometimes col-
lected in the bottom of the motor casings.  Witer and slushiin
the spring time hawve given no trouble.

A word about controllers. Aside from the buming out of &
couple of magnetic blow-out cails, there have never been any

-sepairs mitde on any of the 123 controllers in service beyond the

renewing of the sparking tips of the drum, which is done about
once in two years at cost of about 50c. a controlier.

Here apzain are the results attained by vigorous-inspection and
careful cleaning each night.

Apast from the nightly inspection it is the practice of the road
to thoroughly overhaul cvery car once in every six weeks,  This
work is doac in day time. Bearings and armiatures are examined,
brush springs set, brake rigying adjusted, and journal boxes
cxamined and rencwed if nccessary.

AN 2 result of this routine work, which costs but little, it is
scldom that the service has to suffer the annoyance and blockade
of traffic caused by x disabled car on the road. It can be safely
said that there are not more than = or 3 cars ever pulled out of ser-
vice for any reason whatever from carly spring to late in the fall.
In winter the number is somewhat greater.

CURRENT CONSUMPTION OF CARS ON GRADES.

The current required to get a loaded car up the steepest grades
on a good summer wail, s practuically constant and well within
the overload capacity of the car motors.  The maximum amount
usually drawn from the line at 32010 530 volts under such condi-

tions iy tarcly above 123 amperes, and that for a short time oaly.-

The average current is from 6o 10 So amperes per car.

Just as soon ax the appearance of snow or 1cc on the rail has 10
be considered, the ascent becomes o more serious  question.
Wheels begin to skid and the car loses momentum, then sand is
applied, and 1he sudden overlnad on the motors s the wheels
1ake a grip is often beyond the capacity of the heaviest fuse
wire it is safe 10 use on the car cquipments,viz., 13 BX S, This
wire will carry 180 amperes for several minules in winter tinie and
200 amp. for about 10 scconds, and this will give a rough idea of
the power requiced. The rated capacity of the moton s 50 amp.,
s0 that when runnings on the parallcl conncction the rated load
per car would be 100 amp.. In ather words, cvery cytipment
on the road bas frequently to stand cach day an overload of from
3010 120 per cent. These figgures, however, are yet toolow for the
current consumed at times by the driving mators on the sweepers.
On these there has been frequently measured an overload lasting
an appreciable time of 150 10 200°/,. Apart trom these sudden
maxima, the average load distributed between the two motors
sometimes  averages 150 amp. for hours at a tsme, including
scveral short periods of comparative rest. Some, 1 know, will
say that it is extremely bad practice.tc strain an cquipment 10
such an extent but, without Jenying the charge, it may be said
that these sweepers have eleaned over 6,000 miles of track cvery

fosc it can be of any service.

year for the last theee years, and the only mishap wineh occuaried
to any one of them during the third yeare of their operation was
the grounding of one field coil, this too 1 spite of the tact that
they were on one occasion runging for 100 Bours continuously ,
each une wearing out 3 or g sets of brooms during that time, On
severad oceasions they were canaing coatinnously lor twe or thee
days, except for in occasiomtl stop ot an bour 10 renew the
ooms,

Curve No. 2 shows the average power required by cach car in
service durmg cach month of the year,  These curves are caleul-
ated from the readings of an integrating wittmeter in the centeal
station, .

‘The total cost of muntenance of electric equipment per car
mile per year is 17¢.

EFFOEscy 0r MOTORMEN.  The car seevice calls for o work
ing staff of 70 conductors and as many motormen,  All motormen
betore being accepted on the road must go through 4 period of
training averaging from three weeks 10 i month. Part of tlas
time is spent on the road in the compiny of i good cegular
motorman, and at least i week asspent i the car sheds, where
the novice acts as helper at nominal wages, He is then examined
as to his knowledye of the road, car cqupment and tegulations,
Very little technical knowledge is required beyond athorough
understandingg. of the different parts of the cqmpment. As a
result of this discrimination against the blockbead and the fool, it
is aomarked fact that on every ear in senvice, ** the man belund
the gun ™ knows his business and uses his brains to the advantage
of the company,

Sxow aAND ICE.—The greatest difficulty encountered by the Rail-
wity Company i its efforts to provide o regrular and efficient car
service dutingg the winter months, is the dearing away of the snow
from the tracks. It is not so much that the snowfiallis somewhat
heasier than o Montreal and Ottawa districts, as that the
extremely nirrow straps of roadway either one sude of the track
or the other, soon become piled up with snow to such an extent
that all snow removed by a passing sweeper immediatedy shdes
back on to the rails and blocks the passae of the following Car.

Another sertons disadaantage is that all cars in the Gty e
10 run over some sections of singgle tack.  This fact tequines, of
course, that cars shall make regguliar crossimgs at certam points,
and if oue car should be late for—or worse still, not reach-—-its
crosaing pomt, several of the followiyg pairs of Girs which cross
at the saume point will be stalied there until the tangleis straysht.
ened out. A delay of this sort s disastrous i many wiys,
because the leadimer car, when it gets atway, has sometsmes to
plough its way through a heavy accumulation of snow untid st s,
posaibly, extacated from ats sorry plight by paassing swecper,
which has 1o be signalled and shunted past the waiting cars be-
Mastters aire sooa siraightened cut,
but then that sweeper should have been somewnhere clse ad
there is more troudle abend.  Just aslongas all cars matke thewr
proper crossuygs, no matter af they be-a few minutes beland
scheduled time, everything works smoothly, and after that, com.
plicittions scem 10 mereise in geometrical progression,

It is the practice to send out the ** wingg plows ™ as soonias
certain amount of snow has fullen, and  these follow ths sweepees
around the whole leagth of the track, at repular antervals, poshe.
ingz the snow piles hack as far s six feet from the rait where it is
passible, althouph there are miles of track 10 be kept open whete

“there is less than that distance between  the rail and the actuad

buildings, 10 say nothing of the suadry poles and sidewadks tha
necessanly intervene,  °

As the day wears on and the snow Still continues to faull, the
swing of the plows is limited t0 1wo fect and possibly 10 one fou,
after which it is a hard struggle to keep evervihing moving
through the rectanguiar channel four to five feet deep.which has
been formed by the wing plows in their endervors to clear the
rigght of way.

There are several bad spots it which it is absolutely necessary
1o Keep gings of snow shovellers at work s soon as the storm
rcaches any more than even moderate propostions.

1t has further been gocessary on two o three occasions 1o pull

all cars out of scivice in order 1o give the tircless swecpers a
chiatice 10 keep the road open, but ouly once i 189S aad once in
1899 has the senvice been entirely blocked, and thiat for one day
only.
Nearly all cars in service now carry ~ide brooms or flangers
about three feet in length, which are sct obliquely sicrass the rails
about onc foot aticad of the front wheel.,  These consist of cast
frame, into which are fastencd a number of cuttings from the
sweeper brooms about ten fuchies in length. They cost very Rule
and have proved of invaduable senvice in keeping the rails clear of
snow during the fiourly or haifhourly intervals bhetween passing
sweepers 3 in fact, the ear service very often depends entuely
upon these to get through s light snowstorm, & couple of swecp-
e beingg seat out, aficr it is all over, in order 1o clean up.

Thesc long beamns have another grent advantage aver s narrow
stcel wire brush in that they keep the ~snow and ice at each side
of the rails at an casy slope toward the bottom, snstead of cuttings
a deep rectangrular trough which remains filled with snow after
the sweeper hrooms hixve one over the track.

Since adoptingg these brooms on the road, a sraked decieasein
the power consumed by the rollingg stoc k duringg storms is aoticed,
and a great saving has been affected inthe quantity of tattan
used by the sweeperes for cach mile of swecping.  This resubs
from the fact that when the transwvene section of the winter 1oad
bed is properly graded the swecper brooms need not be et dowa
0 far in order to clear all saow from the rail, thus saving & great
daal of hreakage.

The average snowfall in Quebee for the Iast three years Lias
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been as follows 1 1807-08, 104.6 inches 3
18g9-00, 100.3 inchies.

Curve No. 1 shows the proportion of last year's total fall during
cach momb, also the number of miles covered by the sweepers
during each snonth of the same year. Further daia relative to
costof removal will be found beneatli,. These incdude all cost of

1898.99, 120.6 inches 3
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aweeping, stowvelling and cartingg iwavy af saow, as well as the
interest, depreciation and. muintenence of the neeessary  equip-
ment.

With reference to the removal of snow, the city by-laws cnact
¢ that proprictors or occupants shall remove the snow and ice
from their roofs and from the streets, from the strect line to the
centre of the street, and keep the same within two inches of the
pavement.”

The by-law granting a franchise to the Quebes Railway, Light &
Power Co. enacts **that the company shall remove the snow from
their tracke and two fect on cither side thereof.”  As th¢ Company
could not sce thiels way to carry out this regulation without having
tronble with the proprictors’ ar tenants, they svery year make an
arsangement with the tenants on that side of the street on which the
Cotpany throw their snow, to temove the same, paying them at the
1ate of 10 cents per lineal foot of ihcir frontage, except in places -where
the snow 18 knoun to accumulate, where they pay at the sate of 135
cents pet hineal foot.  Consequently. all the Company have to do is to
thiow the siow off theis tracks, leaving the propnctors to semove the
same along with thar own,  Wah this arangement the propnctors
seem very well satisficd.

Onc can better appreciate the relative magmtude of the snow cx-
penses when told that '$1.54 hias to be daducted fiom the daily gross
catnings of cvery car in senvice duting the year 1o order 1o make up the
amount.

HEuATRRS — All closed cars in service ate heated clectuically duning
Jix months of the year, the heaters being hivaded nto 3 scctions, two
on cach side of car, cach pair being separately cuntrolled.  The cur-
rent consumed by cach pais is 39 amp., and it therefote requires 9.8
amp. at 20 volts, 51 k'w, 10 heat a car dusing fout months of the
year when bath sidesare in use, but during the months of November
and Apiil one sideis quite <ufiicicnl to maintain a comfartable tem-
petatute witkin the thin shell which compunes the car body.

Taking the average time of scavice of car at 18 houts per day, and
the actual cost of the eatra curtent required at 65¢. per kow. hr., the
cost of hc:llilig one cat is as follows :—

5.1N.05 = 3-31 as. per hour
sb . . li:‘)'
130x38 = §§7.00 *° ¢ yaarn

This ic equivalent 1o . 203 cents per car wmiile, and the masim taught
i, ** don’t use clectsic heaters in a cold climate unless you have the ad-
vantages of an unlimited .watcr-power and station capacity.”™ The
intcrest on fist eont, depreciation and  tnaintenance of the heating
oquipment would not add moe than 2 or 3%, 10 the figures,

T ¢ clectric 1ailuay, as well a< nearly all lights and motors 1n
Quchee, ate operated through a subestation within the city, from a
power house situated at the Palls of Montmarency.  The power house
1< 130 2. long and 30 fi. widc. and contains the following equipment §
3-600 h-w 2phawe-66 cye 3,300 voll S.K.C. alternatots 3 1-7350 kow,
2 phace 66 eye 5.300 volt S K.C. altanaters; 1.600 k.w. double current
273-500 volt Westinghouise gencrator ¢ 2-30 k., bipolst eaciters.

All the lasger machines ase ditea connected 10 §2 in. water wheels
of 1000 h p capacity cach, and operating at a speed of 286 revolutions
per minate.  They were butlt by the Sullwell Bierce and Smith Vaile
Con., of Dayton, Ohia

The powcr is transmitted 1o the city over 16 wites, catricd on two
sepanate pole line.  Each machine is fed into a sepanate circuit at
Mentinorency, but may he connected in parallel at the sub-station in
the aty.  the sub station consists of a subntantial stone building con.
1aining the foluning machines s 2 600 kow. 2 phase S.K.C. synchionous
motors, taking current at 3000 volts ditect connectied o 2 300 kow.
330 volt G. L. sailway gencrators, 2.200 k.w. 2 phase 5000 valt
synchtonous motors direct conneciad 10 3 123 light mulii-circuit Brash
arc machines

Besides these are the direct connccted stasting motos sequired for
the wmotat-gencratars, 2 exetess diiven by induciion mators, and all
necavary transformers and awitchlaards for distributing the current to
its various utes

RAILWAY SWHICRROARDS
hevides switches, circuit-tucabers, volt and ampeic mcters and ficld

tesistance—1 Thomson intargmling wattemeter, = Bristol tecording

ammcicry, and 1 Bristol recording voltsmicter,

The saiiway switchboard contains—

From the daily readings of the fiest has been prepared enrve No. 2,
which shows the current consumed by the railway cars during each
month of the year. Tt will be noticed how much more power 1s required
during the winter than in summer, in - pite of the fact that fewer cars
are o service, and the car miles run by cach are fewer than in summer.
It wall also bie seen that, duning the month of Pebruary, each car con-
sumes an average of 24 h.p, during a whole day’s run.

The marimum overload capacity which the station is ever catled upon
to furnish the railway, is about 900 k.w., and a yearly average is about
350 kow.

The peak of the summer load very sarely reaches 550 k.w. and 1s
casily handled by one generator, although a 10 or 157, increase over
this load would be very liable to pull the synchronous driving motor
out of steep, if of long duration,

Time has unfortunately not permitted the preparation of any accurate
curves to tell the story of the station’s output, hut one may form an idea
of the average fluctuations by an examination of the recording amme.
ter charts on exhibition. M

Before closing this very hurricdly prepared paper, it may pechaps be
in order to make a few remarks relative to the conversion of the old
Q. M. & C. Railway to an clectric suburban line.  This excellent road.
bed now serves to carry a fast service of electric cars, interspersed with
steam trains, which handle the heavy traffic between Quebee and the
Shrine of St. Anne de Beaupre. }

A trolley wire 1s suspended at a height of 22 fi. above the rail by

stranded stcel span wires hung frum wooden poles, and the rails have
been connected with single bonds of No. 00 wire for a distance of 26
miles. A copper cable of 300,000 C. M., atea runs parallel with tphiey
wite for most of its length and is connected to the trolley every quarter
mile. . .
This cable is fed at a pressurc of 560 volts at 3 points, at Quebec, at
Montmorency, 7 milesaway, and at St, Annce, 21 miles away from the
city, all puner of cunpe bung generated at Montmorency and trans.
mitted for ends of line at a hagh alternating tznston.

Cars used are §0 ft. over all, mounted on Taylor trucks and - cach
equipped with 3 Westinghouse 38 B motors geated to a speed of 45
miles an hour. .

On account of the many. stops to be made 1n the length of the line
{18), a schedule time of 21 miles in 6O minutes bas been adopted.

Curve No 2
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This is quite satisfactory and fast cnough, because the line is a very busy
onc in-two ways. The number of passengers carried is beyond the
highest hopes of the management, aad it-would be impossible to run any
morc t12ins over a single track and on train orders than - are operated at
present.  There is every prospeet of a sccond track being Iaid in the
near future.  Theidea of running stcam and electric carsis a novel one
in this country, but is highly successful in cvery respect.

SPARKS.

The St. lohn's Electric Company, of St. Johns, Nflid., has sold out
to R. (6. Reid,

The ratepayers of Nelwon, B, C., have sanctioned an expendi-
ture of S15,000 for an clectric light plant.

.\ committce has teen appointed by the toun council of Stellarton, N,
8., 10 obain intormation ar to the cost of an clecsic light plant to be
contiolled by the town. . )

1. S. Deanis, a linemar fur over fifty years in the employ of the G.
N.W. Telegraph Company, was killed infOttawa recently by the break-
ing of a polc on which he was working.

The town conacil of Newmarket, Ont., will ask the Licutenant-Gover-
not-in-council to authorize an expenditure of $10,000 10 increase the
clectric light plant. U grantad, the nccessity of submitting a by-law to
ic matepayers will be removed.

** Polyphiase Electric Currents and Alternating Cucrent Motors,™
by Silvinus P, Thompson, B.Se., KA., F.RIS ¢ This work is of
considerable value 10 the clectrical featernity, as it treats of poly-
phasc currents and alternating current mators and their applica-
100 10 various services in a most exhaustive and thorough man-
ner. The book cansists of 308 pages, divided into 20 chapters,
and contains 335 lusteations, 24 of them in color, and cight fold-
iy plates, There are reviewed such interestingg subjects as:
Combination of polyphase circuits and cconomy of copper
structure of polyplhiase motars : polyphase clectric railways : pro-
penties of ratating magnetic ficlds, cte. 1t is.the second edition,
and bound - in cloth, retnils ar §5.  The publishers are Messes.
Spon & Chamberlain, 12 Cortlaad Street, New York.
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CONVENTION NOTES.

fah Meo B, E. Cury's graphophone entertainments were well at-
ttl" 3 "lvz tended and much appreciated.
it The Association did a fitting thing by recognizing the services
I &‘.’v ?’{ of ex-president Yule in 'connection with the work of the Legisla-
rk\'?), it tive Committee.

e Vo M )l g Wright, Mres. Wright, the Misses Wright, and Mr. :m_d
o Y3 Mrsc Al B, Smith went down to the convention in Mr. Wreight's
i yacht, ** The Electra.” ’

,', _'1' ¢ [, The evening excursion amongr the Thousand Islands on board
, } . the steamer “America,” cquipped with a powerful searchlight,

« % 4.} wax most enjoyable.

During the convention the home of Mr. Fred, Simmons, elec-

trician, Princess street, was decorated especially with varicgated

t +'. colored incandescent lights.

¢ Mr. Higman, of Ottawa, one of the stand-by's of the Associa-
tion, was among the absentees at this year's convention, having
been on a visit to the Pacific coast.

. Many regrets were expressed at the absence of ‘Prof. Owen,

who was prevented, by the death of his sister, from attending the

convention and presenting his promised paper.

. The unavoidable absence of Mr. A. A, Wright, of Renfrew,
and Mr. Geo. Black, of Hamilton, two veteran and.useful mem-
bers of the Association,.was the subject of regret.

The weather was a trifle too warm for comfort, and induced a
disposition to give the social features preference aver business.
A cooler month should be chosen for the meeting .at Ottawa next
year. ’

The kindness of Chief Hughes in conducting members through
the penitentiary and explaining to themn the prison regulations,
and other interesting features of .this institution, was much ap-
preciated. o ’

Everybody voted Mr. Fred. Simmons a “ hustler ™ in behalf
of the success of the convention, and withal a jolly good fellow.
He was ably seconded by Mr. Nickle, manager of the Kingston
street sailway. ) ’ ) )

Mr. Geo. .M. DeGinther, reprecenting the Holophane Glass
Co., of New York, Mr. Philip H. Hover, of the New York
Insulated Wire Co., and Mr, William C. Hubbard, of the Man-
hattan General Construction Co., of New York, were among the
American visitors to the convention.

Mr. Burns, representing Messrs. Munderloh & Co., of Montreal.

distributed as a souvenir of the convention an attractive and
usefu! packet match box, having celluloid sides and nickle ends,
bearing on one side the Canadian flag and on the other the name
of the company and the device ¢ Onr lamps are matches—have a
light.” The companvy will be pleased on request to send one of
these souvenirs to anyimember of the Canadian Electrical Asvocia-
tion who could not attend the convention.

The Packard Electric Company had a magnificent exhibit in
the large hall immediately above the council chamber where the
sessions of the convention were held. - Mr. Cary, the manager, is
an adept at arranging exhibits of this kind. having gained his ex-
perience in connection with the National Electric Light Associa-
tion comentions in the United States. The exhibit was most
comnlete and artistic, and attracted-much attention and praise.
An Italian - orchestra formed a pleasing accompaniment. \We
oropose to more fully describe, and perhaps illustrate, this exbibit
in a succeeding issue, being debarred from doing so in this num-
‘ber by lack of space.

The plaiform decoration and exhibition at the city hall—the
work of Mr. 1. H. Breck, of Kingston, was unique in design and
most attractive.  On either side of the neatly. carpeted stair-way
at the top step were 1wo white square pillars. A1 the base in

golden letters were the words “‘Fiat Lux™ (let there be light)..

Engraved on the left pillar were the well known names of “Volta™
and “Frakklin,” while to the right appeared those of “Edison™ and
“Tesla.” Surmounting the pillars was anarchway made of galvan-
ized iron letters two feet high, and atrached 1o which the word
* Welcome..’ brilliantly illuminated with' 72 incandescent ligghts,
blazed- forth. :Under the archway the tvpical emblem, a huge
naturally tinted maple leaf, waslighted up with theletters *C.E.A”
(Canadian Electrical .Association) in red, white, and blue lights.
Stretching to the right and left were green colored decorations
andlighte. Each side of the platform was handsomely furnished
and carpeted. and lighted with handcome hanging and bracket
lamps of the Packard firm. St. Catharines.  All at the convention
commented on the beauty and originality of design of the display,
and citizens were loud in their praisc of the exhibit, claiming it to
be the best vet seen in'Kingston,

.Evidence has recently been taken in the matter of arbitration
for the purchase by the ity of Winnipes of the lightingy plant now
onerated by the Winnipeg Street-Railway Company. M. J. Al
Kammerer, of Toronto, was one of the experts examined.

The exhibitors of electrical apparatus at the Toronto Exhibi-
tion just: closed were the Royal Electric Company, of Monireal
The Electrical Construction Company, of London, and Jones &
‘Moore. of Toronto.  The Roval Company had their usual attrac-

tive display, consisting-of S, K. C. dynamos, direct current and
alternating motors, transformers, arc and incandescent lamps,
switchboard apparatus, etc. The Electricat: Construction Com-
pany exhihited their well.known tvpe. of dynamo and several
motors. The Goldle McCulloch Comnany, of Galt, exhibited
their. Ideal and Wheelock engines, alvo. a number of -gas.and
gasvline engines, which attracted more than ordinary attention,
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*  PUBLICATIONS. .

We have reccived, through the kinduess of Mr. Frank M.
Baker, i copy of the report on tests of street car_brakes, as
conducted last year by the New York Railroad Commission,
After making most exhaustive tests, the Board of Commissioners
gave the first place to the Electric Selector and Syrnal Company,
second to the Peckham Motor, Truck and Wheel Company,
third to the Sterling Supply and Manufacturing Company, and
fourth to the G. P. Magann Air Brake Company.

¢t Modern Electric Railway Motors,” by. George T Hanchett,
S.B. This work ix a discussion of current prictice in clectric
railway motor construction, maintenance and repair, and is so
written as to be easily understood by anyoue who has had
thorough grounding in Ohm’s law. It consists of upwards of 200
pages, abundantly illustrated, and treats of the various designs of
motors in a most able manner. The publishers are the Street
Railway Publishing Company, of New York.

The General Enginecring Compiny, of Toronte, have just
issued their fifth catalogue of the Jones Underfeed Mechanical
Stoker, and have succeeded in producing a work worthy of
special mention.  In it the Jones stoker, improved and perfect-
ed, it fully described and illustrated, and strong aruments ad.
vanced in favor of the underteed principle of firingg. Italso containg
numerous statistics of tests, as well as testimonials from persons
who have used the Jones stoker in Canada and the United States,
The General Engineering Company of Ontario, who control. this
stoker for the Dominion, is now under the able management of
Mr. J. J. Ashworth.

SPARKS.

The Brandon Electric Light Company, Brandon, Man,, bhave
been granted authority to increase thewr capital from $30,000 to
$1235.000.

The Canadian Electric Light Company, of Quebee, are arrang.
ing 1o sell power to a pflp company to be established at the
Chaudiere Falls.

A motion has been introduced in the town councit of Rat Port-
age, Ont., to enter into arbitration with a view to the purchase ot
the electric plant of the Citizens Electric Ligght Company.

At a recent meeting of the city council at St. John, N.B., it

cas decided to engage an expert to ‘report on the cost of install-
ing and operating a civic electric plant for lighting the streets of
the <ity.

A company has been formed in Ottawit to take over the Con-
roy electric plant at- Dechenes, Que.  The capital is placed at
$300.000. The power house at Dechenes was built from desigens
of Wm. Kennedy, C.E., of "Moatreal, the electrical . apparatus
being of the Canadian General Company’s manufacture.

A school has been established by the United States jrovernment
at Fort Monroe, Va., for the purpose of instructing reguliars in
the application of electrical machinery used in .the .army. The
rules, poblished by the Secretary of War, provide that applicants
must be under 23 years of age, wninarricd, qualiffed as 2 gunner,
a student of a eorrespondence school, or the: owner of clectrical
books, and no applicant will be recommended. unless he has
sought for a year or more to become practically fimilias with one
or more clas<es of electric machinéry o1 with some portion of the
elementary literature on electricity.

'MOONLIGHT SCHEDULE FOR SEPTEMBER.
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ENGINEERING «# MEGCHANIGCS
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

ELEVENTH ANNUAL CONVENTION,

The Canadian Association of Stationary Engineers
opened its eleventh annual convention in Engineer’s Hall,
61 Victoria street, Toronto, on Tuesday, August 28th,
at 1t aan. Mr. James Huggett, president of Toronto
No. 1, extended a few words of greeting to the dele-
gates, after which the executive president, Mr. R.C.
Pettigrew, of Hamilton, took the chair.

The following executive officers and -delegates were
in attendance : R. C. Pettigrew, Hamilton, president ;
G.C. Mooring, Toronto, vice-president ; A.M. Wickens,
Toronto, secretary ; Chas. Moseley, Toronto, treasurer ;
W. Qelschlager, Berlin, conductor ; W. Bear, Dresden,
doorkeeper. Delegates  J. Huggett, A, Storer, H. E.
Terry, W.J. Webb, N.V. Kuhlman, Toronto No..1; G.
W. Dawson, Hamilton No. 2; A. Ames., Brantford
No. 4; R. W. Greene, Guelph No. 6; W. Steeper,
Dresden No. 8 ; W. Oelschlager, Berlin No. g; W. F.
Chapman, Brockville No. 153 J. Uttley, Waterloo No.
17 3 J. M. Dixson and J.T. Smirt, Toronto No. 18

Visitors during the convention included E. J. Philip,
J. J. Main, J. W. Marr, W..G. Blackgrove. John Fox,
W. Johnson, Geo. Bradley, W..D.. Bly, Martin Mose,
R. McCauley, P. Jaffnay, Alf. Butcher, S. Thomson,
Fred Hamner, Wm. Bourne, W. D. Irwin, and James
Bannon, of Toronto No. 1, and T. Graham (president).
P. Trowern, H. McMartin, Jos. Hughes, J. Hamilton,
W.T. Bateman and J. Richardson, of Toronto-No. 18.

The first business of the convention was the -appoint-
ment of the following committees :

Committee on Credentials—]. G. Bain, C. Moseley,
J. Uttley. Committee on- Finance—Jos. Smart, H. E.
Terry, G. W. Dawson. Committee on Mileage—A.
Storer, \WW.]J. Webb, W. Steeper Good of the Order—
J. M. Dixon, W. F. Chapman, J. Huggett, A. Ames,
W. Bear and W. Oelschlager. .

‘The president then read his opening - addrese as fol-
lows :

PRESIDENT'S ADDRESS.  » ~

Brethiren,—It is with pleasure that { wolcome you to our
cleventh anaual convention.  You have heen selected from the
different Associations throughout the Dominion to legislate and
caact laws. for the welfare of the Canadian Assvociation of
Stationary Euginecers.  Before procecdingg further, kindly permit
me to thank you for the honor you conferred upon me m clecting
me unanimously to the office of president at our last convention.
1 can assure you that 1 appreciate the honor very highly, and
while 1 have endeavored to fill the position in a fitting manner, 1
fear my cfforis were not as successtul as could be wished for.

The number of very important questions coming before this
convention <hould receive your carnest and careful attention and
dcliberation.

The mnaiter of plebucite vole on bi-anaual conventions will be
beoughit up for debate.
~. The report of the committee re bill for lcgmlahon is onc we
ahould consider well, as this will be. the most mportant matter
_before us. 1 trust the committee will bave this in dct:ul. as e.uch
dalegate will have to report to his own assocnanon. and it i
essential that we keep right on and not gnc up until we have
been suceessful in having the bill put through in v ery detail. 1
may say that within the last 1wo months T have had three men
who operate threshing engines inquire of -me about certaficates,
and as to the methad of how to o about to get them. This
should be very encouraging, as it indicates that even in the rural
sections emnneers are considenng the necessity of qualifying
themselves for cenificates.

You will see by the secretars s report that we are gaining
wround  The ald” Assaciatine s been revised, and chartess for
new Associntion have been signed,

At your last comvention I must say you made an excelient
choice in your sclection of a sccretary i clecting past-presiden
Wickens 10 the office  In conuechon with the duties of this office
a great amount of work s enmiled, and Rro. Wickens has
succeeded in keeping in touch with everv officer of the executive,
as well as cich subordinate association.

The lesson papers which were in airculation last winter had the
cffect of bringing every membar to think, and although some are

therefor.

old and scholarly men, there is yet something to learn and to
teach. This feature in connection with our Association should
be continued every winter, and even shonld some of the papers
and lessons by repeated, there are always young wen coming
into the Association to whom such lessons would be a material
help, as well as having the effect of perfecting ourselves in the
different subjects taken up.

Yours fraternally,

,® .
Ropt. C. PETTIGREW,

President C.A.S.E.
On motion of Mr. Terry, seconded by Mr. Huggen,
the president’s address was received and referred to the
committee on Good of the Order.
The committee on Credentials presented their report
and were discharged. The minutes of the last ‘meeting
were read by the secretary and adopted.

SECRETARY’S REPORT.

Mr. Wickens, Secretary, submitted his report, which
showed a membership of 239. It stated that a new
association had been formed .at Vancouver, B. C., and
there was a good prospect of one at Sarnia. Ten asso-
ciadons had lapsed. Monthly papers, as ordered by
the convention, were issued for five months, and had
been of much benefit to the members. The legislative
business for the year was sStrongly pushed by the joint
committee of the Cunadian and Ontario associations,
and hopes are entertained of securing the desired lsgis-
lation at the next session of the House. It was recom-
mended to the convention that the actions:of the
Legislative Committee of the Brotherhood of Locomo:
tive Engineers, in reference to the legislation asked for
by the C.A S.E., be referred to a special committee,
with instructions to endeavor to remove the. opposition
now being put torth by that body. The membership of
the-Association was shown to.be as follows: Toronto
No. 1, 123 ; Hamilton No. 2, 315 Brantford No. 34, 54
Dresden No. 8, 7; Berlin No. g, 13; Brockville No.
15, 12 ; Waterloo Na. 17, 11 ; Toronto No. 18, 3
Vancouver No. 19, 163 Calgary No. 1, g members—
making a total of 266 members, a net gain (after de-
ducting Montreal:No. 1) ot 27 members for the year.

The sccretary’s report was referred to the committee
on Good'of the Order.. The report of the Treasurer,
Mr. Moseley,showed & cash balance on hand of $203.18.
Referred to the Auditing and Finance Committee.

Mr. Terry gave notice of motion that section 1, ar-
ticle 12, of the constitution, be amended by striking
out the work ¢ annual,” and substituting ‘¢ biennial,”
He also moved, seconded by Mr. Ames,
that the present convention be concluded in_two days.
Carried.

Mr. Dixson gave notice of motion that in future the
annual date of meeting be left in -the hands of the ex-
ecutive committee, August, of course, bcmg the month
for such conventions. Referred to the Good of tie
Order Committee. )

Adjournment was then made until 2.30 p.m. in the
afternoon, when business was resumed. The reports
of the committees on Mileage, Auditing and Finance

were presented and adopted. The report of the com-
mittee on Good of the Order was read by Mr. Dixson,
as follows :
REPORT OF COMMITTEE ON-GOUD OF TIHE \‘RliﬁR.

Clause 1. —Resolved, That the presudent s address was of a
Liopeful and congratulatoyr character, showing alsoa careful con-
sideration of the manifold questions affccxmg the Association’s
interests.

Clause :.—Resolved, That the exccutive secrctary’s report
was complete m the details necessary for our dev elopment as in
Association.

Clause 3.—Resolved, That C.AS.E. membership, while not
~howirz & great increase, had been held together firmly, largely
by the indivadual efforts of the exccutive secretary.  \We wish to
impreas upon the members as a society that there are numbers of
men in our profession who are cligible candidates for our socicly,
who might be reached by making a united cffort to sccure them
as members. We recommend further, that ‘deputations be ap-
pointed from time 10 time 10 address mass meehings of. cugeces
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called for that end by the exceutive, who should be instructed to
provide delegates and funds for such purposes.

Clause 4.—Resolved, That the Association, during its efforts to
secure legislition at the kst session of the House, was miterially
hindered by the opposition of a sister society, which issued a
writiten protest unfavorable 10 our interests, and while we do not
propose to deal with them in the spirit of retaliation, we are of the
opinion that theymust be laboring under an erroncous opinion to
attempt to prugm\uq from obtaining legislation which would be
of unersal .ul\.ml.\gc We desite to endoise our executive
secretary's suggestion that 2 specral conumttee be .lppomlcd to
correspond with'this sister organization with a view to enlighten-
ing them, and ultimately having this opposmon removed, and their
support obtained.

Clause 5.—Resolved, That lim{xcculnc be instructed to issue

AR RS f&'»‘x 'w 23
Mgr. G. C. MOORING, l’ru:dcm.

a strongly worded circular prior to each half-yearly return made
by secretaries of primary branches urgmg the necessity of mak-
ing such returns  punctually.

Clause 6.—Resolved, That the issuc of the lesson papers be
conunucd, as apart from their educational value they keep the
members in touch. with each olher, and such cohesive -value
should not be overlooked. It-is also recommended that the
papers be mailed to secretaries of the primary branches for dx<m-
bution.

Clause ,.--Rcsolvcd Thal the month of August will in fulure
be the month in which the annual. convention‘is held, and we
are of the opinion that the fixing of the.day or days of the
‘month_to hold-same shall bz left to the decision of 1he:ex:
ecutive.

Clause §.—Resolved, That the changing of the convention
from an annual to'a bi-anaual session would be detrimental to the
growth of our society... The reasons are respecifully suumitted :
Firsty that the organization will be ig the course of.time.very
widée’in its influcnce. Second, that ‘the yearly mtcrchange of
ideas is a great help.  Third, that the bi-annual meeting"would
mean a lack of interest that- would imperil the life of the associa-
tion.,

Clatise g.-—Resolved, That the papers beissued to manufacturers
and owners of steam pl.mls, such papers to deal with questions,
for example, as **Economy in Fuel,” “General Saving Effected by
the Supcr\mon of a Competent Ln},mccr, etc. We recommend
that such papers ‘be gotten up plainly and simply, and in such a
general’manner that they will impress not only the engincer, but
the employer through whose hands they pass. We also recom-
mend a grant of $30 to be used in this way.

Clause .10.—Resolved, That a continued effort be made, both
by the :\ssocnuon :and- its individual members, 10 sccure such
legislation” as would be in the best interests of not only the
Association, but the public atlarge.

The above report was taken up. clausc by clause.
Clauses 1 and 2 were adopted. without discussion.
Clause .5 resultcd in considerable dxscuss:on. some of
the members questioning the wisdom of the recommend-
ation to send delegates to assist in organizing branch
assocx:mons, inasmuch. as a large expense might be
incurred, but it was finally adopted upon the under-
standxng that the member living nearést to the town or
city should be sent. Clausés yand 5 were adopted as
presented. “Clause 6 brought.up the question whether.
instruction papers should be mailed to the secretaries of
the subordinate associations, or whether they should be
mailed to each-member direct. Mr. Wickens said that
in order to place the papers in the hands of the mem-
bers, it secemed:necessary-to .send: them direct. Mr.
Huggctt said that outsude members complained of not
getting their papers. Cons:derat:on of this .clause was’
deferred.until the following morning,.and at 4 p.m.. the

delegates became the guests of the City Council Recep-
tion Committee and enjoyed i drive around the city,
also visiting the refrigerating plant ot the O'Keefe
Brewing Comp.m)

In the evening, a public meeting was held in the hall
of Toronto No. 18, at which there was a large attend-
ance. An address of welcome was delivered by Mr, T,
Graham, president of Toronto No. 18. A paper on
** Boiler Construction” was read by Mr. P. Trowern,
engineer at the Toronto usylum. Considerable discus-
sion followed, Mr. E. J. Philip taking exception in a
friendly manner to some of the arguments advanced by
Mr. Trowern. Mr. Wickens also spoke. A vote ot
thanks was tendered to Mr. Trowern for his paper.

An interesting paper on ‘* Chimney Construction "
was presented by Mr. E. J. Philip, chief engineer for
the T. Eaton Company.  Mr. Philip has just completed
the construction for this company, of a chimney 186
teet in height, with 7-inch flues, and having a total
weight of 1,400 tons. It is 16 feet diameter at bottom,
and g feet 3 inches at top. The base is six feet of con.
cvete. The paper will be published next month.

SECOND DAY.

Upon resuming business, the discussion on clause 6
of the report of Committee on Good of the Order was
continued.  Mr. Dixson was in favor of assessing a
general tax on the members for the sending out of in-
struction papers. It was finally decided to continue the
sending of papers to the subordinate lodges as hereto-
fore. Clause 7 was adopted without amendment.
Clause 8 aroused a lively discussion on the question
of annual or biennial conventions. A motion by Mr.
Terry, seconded.by Mr. Webb, that the clause be strcuk
out, was lost. Mr. Terry spoke very strongly in favor
of a convention every two years, contending that the
money thus saved could be expended to better advan-
tage for educational purposes. Mr. Moseley snggested
doing-away with the the.annual banquet, which would
reduce the expenses and encourage smalliassociations
to. hold the annual convention in their' towns. The

MR, CHAS. MOSELEY, . Vice-President.

clause in.favor of annual conventions: wis finally carried
by a good majority. Clause 9 recommended: the send-
ing of engineering papers to steam users. Mr. Moseley
moved, seconded by Mr. .Terry, that the clause be
struck out. Lost. Mr. Mooring. moved an amend-
ment that the sum of S50 be voted. for the purpose, to
be used in conjunction with a grant from the Ontario
Association. Carried. Clause 10 was adopted, and on
motion of Mr. Dixson, seconded by Mr. Ames, the
report of the committee, as emended, was adopted.

On motion of Mr. Moseley, Messrs. Dixson, Wick-
ens, Huggett, Webb, Moormg, Dawson, and the
mover were appointed a committee on legislation. The
convention.then adjourned to visit the plants of the:
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Toronto Street Railway
Electric Light Company.
A committee was appointed to interview the Cana-
dian Manufacturers' Assodiation, to explain that the
C.AS.E. is un educational body, and that the legisla-
tion which is asked for is for the purpose of inducing users
- of steam power to employ properly qualified engineers.
At 3 p.m. the election of officers was proceeded with,
the result being as follows : President, G. C. Mooring,
Toronto ; vice-president, Chas. Moseley, Toronto;
Secretary, A. M. Wickens, Toronto ; treasurer, Wm,
Oelschlager, Betlin; conductor, Geo. Dawson, Hamil-
ton ; doorkeeper, John M. Dixson, Toronto. Votes

Company and the Toronto

of thanks were tendered to the scrutineers, Messrs: .

Trowern, Chapman, and Amber, and the installation of
officers was then proceeded with,

It was decided to hold the next convention in the
city of Brantford.

The usual grant was made to the secretary.

The retiring president, Mr. Pettigrew, was made
the recipient of a past master’s jewel. Votes of thanks
were then tendered to the city council, the retiring offi-
cers, and the mechanical press.

On motion of Mr. Pettigrew, the secretary was in-
structed to send a letter-of greeting to the Canadian
Electrical Association in session at Kingston.

THE BANQUET.

The annual banquet was held at Webb's parlors on
the evening of the 29th ultimo, Mr. Huggett, president
Toronto No. 1, officiating as chairman, After welcom-
ing the guests, the secretary read letters of regret trom
Mr. Carscallen, M.P.P., Hamilton ; J. F. Ellis, presi-
dent Canadian  Manufacturers’ Association ; J. R.
Barber, M. P., Georgetown ; F. R. Latchtord, M.P.P.;
the Mayor, Ald. Loudon, and others. After the.edibles
had been disposed of, the toast list received attention.
“The Queen” was duly honored. With the: toast
‘* Ontario, the Garden of Canada™ was coupled the
name of ‘Thomas Crawford, M.P.P. He said he recog-
nized the C.A.S.E. -as a good society, and had had the

pleasure at one time to introduce a bill for the engineers,
which, however, did not pass the House. Last yea:
Mr. Carscallen had introduced a similar bill, and he
thought results should be attained within a year ur two.
The legislation asked for was important, From the
number ot lives depending on the competency of the
engineer, it became imperative that legrisiation .should
provide that he should be qualified for the position in
which he was placed. To the toast **Toronto, the
Queen City,” Ald. Urqubart and Graham responded.
Both  recognized the useluiness of the C. A,
S.E., and were in sympathy with their movement to-
wards securing legislation.  Messrs. Mooring and
Moseley responded to ** The Executivé Council.”” The
latter dwelt on the necessity of educating steam users to
employ only competent engineers. In Toronto, he said,
thirty-eight boilers were under the sidewalk, and it was
absolutely necessary that they should be in charge of
competent men. He knew of old boilers that had been
taken out of second-hand shops and bricked up, but
were totally unsafe. Mr. E.J. Philip was also asked to
respond. He said that many thought that the object of
the proposed legislation was to make the Association a
closed corporation to advance wages, but this was en-
tirely wrong. The public would be the principal gainers,
and steam users would be benefitted by having their
plants operated more economically. To the toast ‘‘Our
Guests ”” Messrs. Steeper, Oelschlager and Pettigrew
respoded. The latter pointed out that the Association

was not an enemy to the manufacturer. He hoped that
other corporations would soon .follow the example of
Hamilton city council and employ only engineers hold-
ing certificates. ¢ Our Rights and Wrongs " “brought
responses from Messrs. Wickens, Dixon and Main.
Mr. Dixon made a most eloquent and hnmorous speech,
which was heartily applauded. Toronto No. 1 was then
toasted, and proceedings ended by singing *‘ God Save
the Queen ”  During the evening Blea’s orchestra ren-
dered a first-class programme of selections, and there
were songs by Messrs. W. ]J. Lawrence, D. C. Mc-
Gregor, H. B. Short and E- Piggott.

SUpeI‘UISlO"

CANADIAN AGENTS —ecensmmsam

kL

. MANUFACTURED BY THE .

SIEMEMS’ & HALSKE ELECTRIC 00 OF AMERICA

To Officers and Manugers of Central Stations :

The Duncan Integrating Wattmeters manufactured by the Siemens & Halske
Electric Company of America are constructed after my design and under my personal

The great facllltles of this Company hauve enabled me to complete many improve-
ments heretofore contemplated but never until to-day accomplished.

MUNDERLOK & GO. -

Write for Catalogue and Discounts.

éﬁo oDt ann”
MUNTREAI.
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Mr. Hartley Gisborne, E. L., has resigned his position with the
Crow’s Nest Pass Coal Company, to accept a more lucrative
appointment on Vancouver Island,

Mr. A, Harnngton, ot Shatlow Lake, recently passed the ex-

ammation of the Omario Associztion of Eongmeers, and is now
taking a course with the International Correspondence Schools,
of Scranton, Pa. .
B The Vernon & Neleon Telephone Company has just sccured a
contract fram the Miner-Graves Smelter people for the construc-
von of a zo-nmile metallic circuit private telephone system between
Greenwood and Grand Forks, B.C.

Mr. W. T. Steward, E. E., of Toronto, has just finished, on
behalf of the town of Oshawa, i arranging an aoucable setile

ment with the present electric lighting company of that place,
for a renewal of the contract for lighting for o term of five years,

\W. Moore & Sons, of Meaford, bhave just installed a “Thomson
light alternator, in addition to the soo light alternator aud 35
hight arc  machine which have beenin operation upto the present
time.  They expect to still further increase their plant in the
vear future by the addition of a large power pliant, in order to
mect the wants of the increased demand m their town.

The prices of scholarship in the Jaternational Correspondence
Schools, Scranton, Pa., will be increased on October first.  Be-
fore that date new students will have the benefit of the lower
prices, in force at the time of enrolling.  Even at the new prices,
the scholarships are remarkably low, and the terms of payment
arc liberal.  Payment may bgmadein cither $2, $3 or $5 install-
ments, or a discount wall be given 1o students pay g 1 advance,

~ BABCOCK & WILCOX
WATER TUBE STEAM BOILERS

Mannfacturers and Selling Agents
ora Full Linc ¢f e

First Invented in 1856

UNPRECEDENTED SUCCESS

Over

3,000,000 Horse Power
now in use, with

Sales Averaging

30,000 Horse Power
per month.

Large Book, ¢ STEAM,™ sent free upon apphcayon

Babcock & Wilcox Limited

LONDON and GLASGOW

AUTOMATIC STOKERS, HEATERS, SEPARATORS, LIVE STEAM PURIFIERS, and Other BOILER ACCESSORIES
Hegd Office f(‘)I" Canada : 202 St. James Street, MONTREAL

Power Factor—
Complete Circuit Series

Lamps with Regulator—.go.

Manhattan Regulating Reactance Coil,

Regulator loss constant at all loads, 200 watts.

. 24 . . - . -
Regulators to provide for any percentage of circuit, from
10 to 300 per cent.

- - Manhattan Series A. C. Enclosed Lamps,

At 6.6 an;p.,jz-vohs, 430 watts. Total loss in lamp, 3 watts.

* "Power Factor .g1. Efficiency .99.

Terminal and Arc Voltage the same. Cencentric mechanism, but one magnct used

'MANHATTAN GENERAL ‘dDNSIRDGTIDI 0.,

.in lamp. No springs. -

A g3
mw""’, GA". 4091‘22;1?816:.
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SPARKS.

Me, W, HL Biechard bas made an offer to the Royal Electric
Compuny to purchase the electric light plant at Aurora, Ont.

The town councl of Thessalon, Oat., have adopted a motion
to consider the advisability of stalling a civie electric light
plant.

The city of Halifax, N.S., is looking mto the question of street
lighting.  The Hahfax Etectne Tramway Company have agreed
to make a new contract 1o supply 236 arc lamps at $6g per lamp
per annum, and a number of so c.p. Bernstemn lamps for lighting
the ity balding at $23 per lamp per annum,

The arbitration to fix the value of the electric light plant of the
Pembroke Electric Light Company, which the town of Pembroke
desires to purchase, is in progress as we go to press.  The
arbitrators are Judge Mosgrove, of Ottawa, for the town, Judge
Valin, of Norih Bay, for the company, and these two have agreed
upon Judge Senkler, of Perth, as the third arbitrator.  The
Pembroke Electric Light Company have engaged as experts Mr.
Daved Starr, Rk of Monteeat, and Mr. J.J. Ashworth, manager
of the General Engincering Company, of Toronto, while the
interests of the town are in the hand« of Mr. Roderick J. Parke,
E.E., of Taronto, and Robt. A. Ross, E.E., of Montreal.

Ambitions  mechanics who desire to obtain better positions
and higher wages should investigate the many advantages
afforded by the correspondence method of instruction in the
theory of the tradex nnd engincering professious.  Without leav.
myz home, or losing time from work, the student pursues a
thorough course of study under the direction of able instructors,

who are always ready and willing to assist him. Instruction
papers, prepiared espeaally for teaching by mail, are furnished
free. These papers, written in clear wad concise language, as
free as possible from techuicalities, are much superior to ordwary
text-books on the subjects of which they treat.  In addition,
special information regarding any difficulties in 1heir studies is
furnished students without extra charge. It should be the ambi.
tion of every mun to advance in ais trade or profession. o
mechanic with practical experience supplemented by theoretical
education can command a better position than a man without
such an education.  The result of long expericnce in teaching by
mail shows that no other method so fully meets the requirements
of men who have but little time for study.

ELEGTRICAL REPAIRS

In the large and well equipped factories where the manufacture of elecsrica
apparatus is carried out undesthe piece work system, they find that repar work or
apparatus seat in to be repaired or rewound intesferes with this system, and in many
cases they would prefer not to do this kind of work, as it is almost impossible to do
it with dispatchand ata s ble ptice. Knowing the above to be a fact,

MESSRS. FRED. THOMSON & CO0.

774 Cralg Street, MONTREL, P.Q.*

have arranged their works for repair work only  They keep armatures of nearly ol
makes of dynamos in stock, which they loan while repairs ate being made. Their
factory is s0 arranged that they can run night and day, and work can be finished in
the shortest possible time, Telephons. Main 3149.

SADLER & HAWORTH

Manufacturers "of
OAK-TANNED LEATHER BELTING

Orders addressed to our Toronto or Montreal Factory will have prompt care.
Goods will be forwarded same day that order is received.

BELTS MADE SPECIALLY FOR ELECTRIC POWER USE.

HE Most perfect Fuel Economizer and Smoke
Consumer in the World. Endorsed by the
best master wsechanics, engineers and coal

\ users in the country. Every machine put on with
a guarantee to consume 937 of smoke and a
saving of from 10 to 20 in fuel. Can be used on
any furnace. Patent rights for sale for Nova

R Scotia, Newfoundland, and a number of the

The Smoke Nuisance and Big Fuel Bills

CAN BE GOT RID OF BY USING
States of the Uaion.

REOPATHRED oMl

THE JUBILEE GRATE BAR CO. TORONTO, ONT.

FOOT OF WEST MARKET STREET
WATCH THIS SPACE NEXT MONTH
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SPARKS.

It has been rumored that the Ottawa
Llectric Railway Company contemplate
extending their line from Rockliffe Range
to Besserer Grave.

At a recent meeting of the city council
of Picton, Ont., the question of installing a
municipal electric light plant was given
some consideration,

The Selkirk Electric Railnay Company
have met with considerable success in
securing feanchise privileges from the var-
ious municipalities along the route of their
proposed road from Winnipeg to Selkirk.
The overhead tralley system is to be
adopied.

The ELecTrRICAL NEWSs acknowledges
receipt of an imvitation to be present at the
twentyssecond annunl Rhode Istand Clam
Dinner tendered to the electrical fraternity
by Mr. Eugene F. Philtips, manager of the
American Electrical Works, of Providence,
R.I. The eventtakes place on the 13th
inst.

The corporation of East Toroato is
making satisfactory progress with the in-
staliation of its municipal electric light
plant.  The contsact for electrical appar-
atus has been awarded to the Canadian
General Electric Company, and tenders
invited for the crection of power house,
Mr. H. F. Stricland is consulting engineer,

Among the exhibitors in the machinery
hall at the Toronto Exhibition was the
Steam Specialty Company, of 43 Welling-

ton street east, Toronto. This company
are sole agents in Canada for the Bundy
steam specialties, including traps, sepire-
ators, feed waterheaters, etc. The Bundy
return steam teap atiracted considerable
attention. By its use the condensed water
from atl apparatus using live or exhaust
steam is returned to the boiler, thus affect-
ing a saving in fuel.  The Steam Special-
ty Company are also agents for the
Manzel automatic oil pump.  They are now
represented on the road by Me. J. W, Macr,
late chief engineer for the Metropohtan
Railway Company.

OR SALE—A Five-Hundred Alternating Westing-
house Dynamo; one thousand volts.  G. Frxsvost,
Cheley, Ont.

The New System
OF EDUCATION
Electrical
Englneering

Mechanical, Steam, Civil
. and Mining Engineering: |
[§ Architecture: Drawing: |
] B E Surveylng. (.’hemlnr{ .
IVl g rlle, Bborthand Book -keeplng
ELCL ST TRERE and Kngliah Branclus
W TAUGHT B8Y MAIL.
hd G Over 50 Coursce.
Wo harehelped thousandsto better positions
and salaries. Bond for frev circulars, stating
the subject io which you Are Interested.
THE INTRRNATIONAL CORRRSFUNDETLE LHVOLY,
liox 1004, Scranton, I’a.

WANTED

Two good Switchboard Attendants.  Must understand
Twoand Three Phase High Voltage System. State
your cxperience in this line and give references.  Ade
dress reply to

0. A. H.,
160 McCord Street, Montreal,

FOR SALE
One Canadian General 30 Kilowatt Alter-

nator. Latest type—Instruments;Complete.

W. MOORE & SONS,
Meaford, Ont.

9

THE

Crocker Improved Turbine

In Horizontal Setting, with Quarter Turn Elbow.

Where the nature of
the location will per-
mit its use this type
has many advantages.
It ig very suitable for
direct connection to
dynamos, and many

are in operation in
this class of service.

Notice how complete and compact this arrangement is, and how easily it
may be installed. Can you use anythiog of this kind? Your inquiries will

receive prompt attention.

Water Powers examined and Reperts made.
Estimates submitted for Complete Equipments.

The JENCKES MACHINE CO.,

Lansdowne $t., Sherbrooke, Que.

Please mention this paper when corre-
sponding with advertisers.

S505 IS IEAEE SR S B AR DB DS G

VIGTOR_.
TURBENES

OPERATIXG DYNAMOS

That there are more Victor
Turbines
power for electric generators

in  use supplying

than any other, is due to the
many points of superiority
possessed by this Turbine.

i FEATURES worty RENEMBERING

Hiqh Speed, Close Regulation,
Oreat Copacity. High Efficien-

¢y, Perfect ~Cylinde:  Gate,
Steady Motion,
RECENT PLANTS INSTALLED:
Lachine Rapids Hydraulic & Land
Co., Montreal, Que., 12,000 h.p.;
Chambly Manufacturing Co., Mon-
treal, Que., 20,000 h.p.; West
Kootenay Power & Light Co., Ross.
land, B.C., 3,000 h.p.; Dolgeville
Electric Light & Power Co., Ealyre-
ville, N.Y.; Honk Falls Power * o.,
Ellenville, N.Y.; Hudson River
Power Transmission Co., Mechan.
icaville, N.Y.; Quchee Railway,
Light & Power Co., Qucbec, j.000
hop.; The Owrawa Elecrric Co.,
Ottawa, Ont., 2,000 h.p.
CORRESPONDENCE SOLICITEDR

THE ~~—umn

Stilwell-Bierce &
Smith-Vaile Co.

78 Lehman Street, o
DAYTON, CHIO, U.S. A. P-

F=T=

ST==T=T=>
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SPARKS. They also agree toerect new poles, and to install newx enclosed

The corporation of St Louis, Que., is being sued by the :nr'c.l:un]-)s.
Citizens' Light & Power Company, of Montreal, for $3.325 for The village council of Huntingdon, Que., have aceepred the
electric tight supplies. tender of Boyd & Company 1o operite clectric light and watet-

‘The Calgary Water Power Company, of Calgary, N.WUT., works systems. The company agrree to mstall i dynamo of a
have offered 1o supply the ety with 35 1,200 c.poare lights for  capacity of 1,000 16 c.p. lamps, and o have the works oper:-
street Igghtg at 803 cach per annum, on a five year contract.  tion by January, 1go1.

IMPERIAL PORGELAIN gt
HIGH POTENTIAL et SR
lNSULATURS s 8 a & lMPERIAl.; ‘PORCELAlN

. Manufactured by Imperial Porcelain Works.,
These lasulators have been adopted exclusively by such important Canadian

3 /6/// Transmission of Pawer Lines as : West Kootenay Power & Light Co.. Bonning-
/é% ton Falls to Rossland : Cataract Power Co., of Hamilton, Detew Falls to

Hamilton ; Chambly Manufacturing Co., Chambly to Montreal ; Light. Heat
& Power Co., of Lindsay. Fenelon Falls to Lindsay ; Town of Orillia, Ragged

Raplds to Orillia, and many others in Canada, United States, Mexico and
Australia.

Address all

Correspondence
10 ~mavem .
A -,

Genera: Agent, 7 Arce Stheet, BOSTON, U.S.A,

\Manufaciurers will find 1t to their advantage to ase the columns of Tk EntcTRICAL NEWS when making announcements.

OR large or small Electrical Plants where even speed 1s required
there 1s no better power than

The Wheelook or ldeal Steam Engines

The IDEAL is especially suited for Direct Connection.
Write us for particulars.

"™ GOLDIE & M"CULLCCH CO., umme

GALT, ONT.

WE ALSMY MARE GAS ANIY GANOLINE ENGINES, BOMLERS, PUMPN, WATER WHEELS, FLOUR MILL MACHINERY, OAT-
AEAL MILL MMUINERY, QATMEAD STEAM RIINS, WOOMWORRING MACHINERY, IRON PULLEVS, WOOD RIM ST
PULLEVY, SHAFTING, HANGERS, GEARIMG, FRICTION CLUTCH PULLEVS, ETC., SAFEN, VAULTN AND VatLl IOORS.

. . Y. Evenil % 9 i899.
Scientific Ame-scan, Oct. 19, 1899. N ;h Even nqll}’ost 0‘; 3,7 f\?\
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‘elreult Battery inthe world.
Cheapest Battery to use

The Strongest and Best open-

JOHN STARR, SON & GO., Limlted:
HALIFAX, N.S.
Agent for Ontzrio and Quebec:

JOHN FORMAN, - MONTREAL

Please mention the ELECTRICAL NEWS
when corresponding with advertisers.
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BRADSTREE'I‘S’
Capital and Surplas, $1,500,000.
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Execative Offices 3

Nos. 346 and 348 Broudway, New Yok Crrv, U.S.A.
THE .BRADSTREET COMPANY gathers iafor.
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tiolliag circumstances of every secker of mercantile
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TRE BRADSTREET COMPANY,
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Winzipeg Oce s No. Maia Strees.
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Ifyouwantto .. . « .
SELL
ANYTHING

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

ANYWHERE

in Canada, you can reach them
through
THE CANADIAN

'HARDWARE AND METAL MERCHANT
MONTREAL and TORONTO
Circulates in Every Province.

()NADIANUFH(E@.S(HOOLHJRnuP\‘

A Weckly journal of advince informa.
tion and public works,

The recignized medinm for “advestise.”
ments for ‘ Tenders.'

CANADIAN CONTRACT RECORD
‘ TORONTO.
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An’it’s BELTS, BELTS, RELTS.~—R, RirLixNG.

F. E. DIXON & CO.

" Leather Tu® Be ting

The Strongest, Heavlest, and Best Belting in the Dominion
4=m=roR § F, NORRIS & GO, 30 Wellington Steest East, TOROKTO, OKT.

LONDON -~ ENGLAND
Scad for Price Lists :md Discounts.

WESTON ELECTNEAL TRSTRURENT GO,

114-120 Wl'l:am Stmet. NEWARK NJ., US.A
Wetton EX

Balia: Egrop

e
ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS, -
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS axp

CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS

3.
Londoa !-Jhoxx llrm.. No. 302 St. \hm-u Lane.

Ozr Pertable Instruments are -roognned THE STANDARD th over.
Our STATION AMMETERS sad \OLT\!EI'ERSmu by “gm

of energy.

Weston Portable Galvano-
meter—for Bridge Work. of vy and

JUST PUBLISHED

THE

GANADIAN

HF\ND BOOK ,

STE‘F\M

AND -

BLBEGTRIGITY

HE preparatory chapters are devoted 1o a
concise explanation of the foundation prin-
ciples of Mathematics, a knowledge of which is
absolutely necessary to the study of Electricity
and Engineering. In the succeeding chapters
the student is led’ by gradual stages to a more
. complclé acquaiatance with these subjects, and
is equipped with kr~-vledge to enable him to
pursue his rescarches to any further extent.

i1 : Price - 50 Cents
By A s
%mmpson C.H. MORTIMER PUBLISHING CO.
170 Pages of TORONTO, Limited
Tiesten gd In Strong Cloth Binding TORONTO - CANADA

Send for Table of Conlents.
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EALS SUPPLIES. g
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SWILGH Boards anﬂ ﬂnmmmamrs e; o Sz,
FIRE ALARM APPARATUS and e REAL

TELEGRAPH INSTRUMENTS Telephone No. stoa.

E. J. BROWN | =) ELECTRIC REPAIR & CONTRACTING CO.
ELECTBIC AL il Refill these and all other systems.
REPAIRING ' Write for price~' e
e e ¥ smas GEORGE E. MATTHEWS, Manager,
.- 617-619 Lagauchetiere St. MONTREAL.

72 Colborne St. - BRANTFORD

ELEBTRIGAI. SUPPLIES

OoF ALL EKINDS

Induction Alternators (No Moving Wires) Transformers
Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

MUNDERLOH & GO.

61 St. Sulpice Street MONTREAL

“Our Oak Leather is Tanned and Curried in the
“good old way and made into Belting, with the
“accumulative experienceof 43 years. “EXTRA’”
“brand.

THEJ. G.McLAREN BELTING CO.

Factory: MONTREAL. TORONTO. VANCOUVER.

Please mention the Cananiay K11 Crrican News when correspondingg with advertisers.

The ELECTRICAL CONSTRUCTION COMPANY of London, Limited

LONDON - CANADA

“Perfection” Type Engine Generafor

Mazsiaclziod 13 sy sizc, 0 vollage with any stasdad ezgse.

=== _{f Direct Cozzeqt for 1solated Lichus Slow Speed.
T w a::c“l‘kl M“ o DYHAMUS 591:\:!‘:: S;'«u:uyi £ '*‘ gk EDCexCy MUTBRS
Sauts Les, Suitchiboands and Commutators Always in Stock.
Spare Armateres ; Armatsres rewound—any type.
Repairs 10 Any System on Short Notice.
Office and Factory: 90 York Street, London

ACENCIES: Winnipeg, Vancouver, Halifax
Toronto, Montn.'u Kingston.



