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This Number of the ELECTRICAL NEWS contains a complete report of the
Ninth Convention of the Canadian Electrical Association.
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We manufacture a complete line of Eleetric Light and Power Apparatus. We are
prepared to contract for complete installation

Head Office ————axsmmumy

134 King St., W., - TORONTO, ONT.

DAILY SAVINGS BANK

Stanley Transformers

The Standard of the World

Permanent
Core Loss Self-Cooling
Highest
Efficiency Longest Life
Most .
Economical . o f Coal Bills
Uniform N N Reduced
Regulation | . ’

I\

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

THE ROYAL ELEGTRIC GO,

MONTREAL, QUE. Western 0Mce— TORONTO, ONT.



It CANADIAN HLEBCTRICAR NEWS

July, 184

ROBERT A. ROSS, E.E.

Member Canadian Mxciety C.F.
. Memtee American Inatitute b E.
Fovmerly Electri sl F ngineec of Koyal Elatric Co.and
Canadian Ganeral Rlectric Co

CONSULTING ENCGINEER

Specifioations, Pians, Advice upun Steam and Elece
trhe Plants, Fower Transmision and Distribution,
Special machines desigoed.

17 ST, JOHMN STREET - MONTREAL

J. ALEX. GULVERWELL

lectr!
: eotx" cal a!xlljtrldraullc BPOKGF

Specinl Agent Royal Victoria Life,
Late Local Manager Torontw and Central Ontatlo for
Royal Victoria Life.
Formesly with Edison General Electric Co

6 King St. West ("33%3°) TORONTO

EDWARD SLADE
Electrical Contractor

and Eﬂg{.ﬂeﬂ‘.m.m
Matvvmes} 37 St. John Street, QUEBEC

William A. Turbayne,

COXSULTING ELECTRICAL ENGINEER

Expert in"the Industrial Application of Electriaity;
formerly with Eogineoring Staff Detroit Public Light-
ission,  Electrical Inspector Michi Board

fog Com an
o?&in ll;‘ndeﬂrriln ik

Advice, Tests, R Plang, Supervision,
i
and ies.

127 King Street E. « HAMILTON, ONT.

Roderick J. Parke

CONSULTING ELECTRICAL ENCINEER
Contral Station Lighting.
Loag Dist Electrical Powse T
Centra] Station Mansgement.

Extitsates Specificati R
Reports Valuations

sto Tomple Building, - TORONTO, CANADA

C. E. SHEDRICK
SHERBROOKE, QUB.

Righ Grads Rlectrical
Measuring Izstruments and
X-Ray Outfits,

Licensaa of the Whitney
Electrical Instrument Com-
pasy’s Patents 1a Canada.

Patronire Home Industrics.
e A1} T 20k fa & ia) P

ESTABLISHED 1%

Cuanexs ¥, Cranx, Jaxep CaiTraNDaN,
President. Treasurer.
BRADSTREEDTS

Capital and Surples, $1,vm0,000,
Offtcca Throughout the Cliclized World
Erecutive Offices

Now 1w’ avd 34F Proadway, New Yorx Ciry, U.S. AL

THE RRADSTREET CONPANY ygatbers iofore
mation that reflacty the financial vandition and the cone
teolhing cinwrostasces of every aeeker of mercanule
cradit. 3is Jandnew may be detined as uf the merchants,
oy _the merchante, fux the mendunit  In peacuring,
coritying and pranuigating infuowtion, pa effont e

Ll o reascaable expense considerad tun great,

thay the reanthe may justify ate claim as an authaity oo
Al matier afacting commercarl affaine and meecastile
aedit IteulBboes and voanectuans have been steadsy
extended, and 1t furmihes information conceming mer
vantiie persos througbout the chilised workd,

Sutscription are Laved on the service furnished, and
are availalle aly by reputable wholeasle, lobbing and
manufactuting concerns, and by responaible and wonthy
financial, bduociary and bunness sorpuranons.  Specific
tevme tiay he odiaioed by addresung the company at
wy of s oltes. Cotreapoadence invited.

THE BRADSTREET COMPARY
Torcnte Office: Oor. Jordan and Molinda Strests.
Tros, C Ixving, Sapt.

PrLtirs, President.

F. N
UG F ] l
(LIMITBD)

MONTRBAL, GANADA

ARE AND iNSLATED ELEGTRIG WIRE

Electric Light Line Wire
Incandescent and Flexible Cords

RAILAY FEEDER AND TROLLEY WIRE

Americanite. Magnet, Ofico and
Annunclator Wires

Cables for Aerial and Underground Use.

Guxo, H, OLwry, mnd, Secratary Trea-urer.

U. 8. Factory: AMERICAN ELECTRICAL \WORKS, Providence, R. I
New York Store: P. C. AckurRMAN, Agent, to Cortland Street,
Chicago Store: F. E. Doxouog, Agent, 241 Madison Street.

Manufacturers will find it to their advantage to use the columas of the
ELgcTRICAL NEWS in making announcements,

i

THE GOST OF STEAM

To decide which type of boiler will produce steam at the lowest cost,
it is necessary to consider the cost of the boiler, the evaporation of
water per pound of fuel and the expense of keeping the boilerin
working order.

Compare our boiler, the ¢MUMFORD IMPROVED,” with a water
tube boiler, and it will be found that ours has the advantage inall
these pointy.

COST: Our boiler vosts less on account of its simpler construction.

EVAPORATION: Our boiler is internally fired and therefore more
heat is absorbed by the water.  Tho water circulation, an important
factont n evaporation, is similar 1o and probably more rapid than that
of a water tube boiler. Texts made by disinterested parties with the
same coal resulted in favor of our boiler

EXPENSE: The furnace of a water tube boiler requires relining
with firesbrick frequently, a large item of expense which is not re-
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The Smoke Nu'sance ) the World.  Endored by the best master mechanics, en-
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. Nt
ffrom ot 20 infuel. Can be used on any furnace. Patent

- :
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“ Lundell ” Generators, Motors, Fan Motors
Interior Iron and Brass Armoured Conduit
New Greenfield Metallic Flexible Conduit
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CANADIAN ELECTRICAL ASSOCIATION.
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A, A DION, General Superintendent Ottawa Electric Co., Ottawa.
ar Vick-Presinent
E. E. CARY, Manager Packard Electric Co., St. Catharines, Ont.
aND VicR-PRESIDRNT
P. G. GOSSLER, Royal Electric Company, Montreal,

Secreraxv-TagASUREA S
C. H. MORTIMER, EixcrricaL News, Toronto,
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J. J. WRIGHT, Manager Toronto Electric Light Company, Toronto.
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J. . H. WYSE, Bmntford Electric & Qpermting Co., Brantfoed, Ont,
1. F. REESOR, Manager Electric Lizht Co, Lindsay, Ont.
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Tue ninth convention of this Associa-
tion, held in Hamilton last month, was
in every respect equal, and in some
important particulars in advance of any previous meet-
ing. The attendance was above the average, and was
representative of the entire Dominion, from Charlotte-
town in the east to Vancouver in the west. The head-
quarters of the Association was the New Royal Hotel,
which has recently been remodelled and fitted up ina
style of elegance not surpassed by any hotel in Canada.
The weather after the first day was all that could be
desired, and permitted full enjoyment of the excursions
to various points of interest in the locality. The great-
est credit is due to the local electrical companies and
the City Council for the many courtesies extended to-
the visitors, and also for the attractive manner in which

The Caunadian Blece
trical Assoctation.

the public buildings and parks were illuminated. On
every hand there was manifest a desire to make the
occasion one of the greatest interest and pleasure, und
this desire was in the highest degree fulfilled. Ham-
ilton on this occasion proved her right to the title of the
Ambitious City, and also to claim the new title of the
¢ Electrical City,” in consequence of being the terminus
of the Cataract Power Company’s lines, which, as Mayor
Teetzel mentioned in his address of welcome, transmit
a larger amount of current over a longer distance than
is dclivered to any other city east of the Mississippi river.
In the Hamilton, Grimsby & Beamsville Electric Rail-
way, the city has also the longest suburban electric rail-
way in the Dominion. Coming back to the convention,
it can be stated that the business sessions were marked
by a deeper intcrest than on previous occasions. The
value of the papers presented is evidenced by the point-
ed and lengthy discussions. There was a time in the
history of the Association when it was a difficult matter
to provoke discussion, and when papers had in a meas-
ure to be taken as read, because of the timidity of
members in giving expression to their opinions. That
time has now gone by, The electrical iudustry has,
during the lifetime of the Association, made rapid ad-
vancement, and members of the Association have kept
pace with the development of the industry and feel their
ability to express their views, based upon their experi-
ence on subjects arising for discussion. It is unfortu-
nate that time would not permit of the reading and dis-
cussion of all papers prepared for this convention, and
it will no doubt be found necessary for the future to
restrict to a greater extent than formerly the number ot
papers, and to exercise the greatest care in the selection
of subjects, in order that the discussions may bring out
information of the greatest ‘lue. One of the most im-
portant points brought out . the discussions was relative
to the supplying of current for power purposes {o manu-
facturers during the hours of least demand for current
for lighting. Mr. Gossler made the important declara-
tion that in Montreal the day load for power purposes
has reached 75 per cent. of the night load for lighting,
and that in a very short time it is expected the day and
night loads will be equalized. The valuable work done
by the Legislation Committee in having the Conmee
Bill placed on the Statute Books of Ontario was appro-
priately recognized. There was a disposition shown to
make greater use of the Association to further in a
practical way the interests of all branches of the electri-
cal industry. Mr. W. H. Browne made an excellent
presiding officer, and contributed from a large personal
experience much valuable information to the subjects
under discussion. Mr. A. A. Dion, the President-elect,
has been for several years one of the most active and
useful members of the Association.  Under his direction,
and assisted by an excellent staff of associates, the pros-
perity and usefulness ot the organization must continue
to advance. The city of Ottawa was unanimously se-
lected as the place of next meeting. Many members of
the Association have pleasant recollections of the con-
vantion held in that city five years ago, and the success
achieved on that occasion is the best possible guarantee
that the next convention will be one of the highest
interest.

The Chambers Eleciric Co., Truro, N.S., are taking out two of
their return tubular boilegs, replacing them with a 150 horse power
“ Mufford Tmproved ™ boiler, manufactured by "the Robb Engi-
neering Co.
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GANADIAN ELEGTRIGF\‘L ASSOGIATION

PROCEEDINGS OF THE NINTH CONVENTION

HE Nioth Convention of

I the Canadian Electrical

Association  was  held

in the New Royal Hotel
in the City of Hamilton, Ont.,
on Wednesday, Thursday and
Friday, Junc 28th, 29th and
3oth, 1890,

The opening session was
held on Wednesday at 2
o'clock p.m., the President,
Mr. W. H. Browne, of Montreal, occupying the chair.

The followmg members were registered as being in
attendance { ¢

1. A. Kammerer, J. J. \Vnght, A. E. Payne, E. B.
Biggar, A. B. Smith, C. H. Mortimer, A. P. Horner,
J. J. Ashworth, J. W, Campbell, T. R. Rosebrugh, A.
Esling, A. M. Wickens, A. C. McDonald, Geo. F.
Haworth, W. II. Warrington, A. D. McArthur, Joseph
Rogers, W. McCaffrey, J. Milne, Ed. McCarmack, Tor-
anto; P. G. Gossler, john Carroll, Wm. H. Browne,
Alex. Barrie, W. J. Plews, F. H. Leonard, jr., C. H.
Wright, Geo. H. Olney, D. W. McLaren, H. C. Ross,

E. T. Pringle, Fred. Thomson, P. H. Hart, H. G.
McLaren, C. A. Woolsley, E. A. Wallberg, Wm. T.

Bonner, W. E. Gower, Montreal; Geo. Black, W.
A. Turbayne, Gordon J. Henderson, W. G. Angus, E.
Irving, F. W. Martin, H. R. Leyden, J. B. Guffith, A.
J. Nelles, C. K. Green, H. W, Woodman, Hamilton ;
A. A. Dion, C. Thomson, W. Ahearn, jr., John Murphy,
D. R. Street, W. W. Grant, Ormond Higman, Ottawa;
E. E. Cary, G. A. Powell, D. H. Henderson, J. Sang-
ster, St. Catharines, Ont.; J. E. Bilger, W. F. Green,
Berlin, Oat.; Geo. W. Shand W. Williams, Sarnia,
Ont.; J. F. H. Wyse, C. H. Waterous, Brantford,
Ont.; John E. Gayfer, Stephen Noxon, Ingersoll, Ont.;
B. F. Reesor, Geo. Sadler, Lindsay, Ont.; A. A.
Wright, W. H. Mackay, Renfrew, Ont.; John Yule,
Guelph, Ont.; H. O. Fisk, Peterboro, Ont ; Geo. C.
Hinton, Vancouver, B.C.; P. H. Hover, New York
City; S. E. Fletcher, St. Johns, Que.; J. W. Purcell,
Walkerville, Ont.; A. Sangster, Sherbrooke, Que.; L.
A. Somers, Halifax, N.S.; Mark B. Thomas, Dundas,
Ont.; James Anderson, Windsor, Ont.; John Phillip,
Grand Valley, Ont.; J. Wavdell, Charlottetown, P.E.L.

The President : Gentlemen, it is our pleasure to have
our ninth conveantion opened by His Honor, the Mayor
of the City of Hamilton, who was formerly connected
with our industry and is here to offer us the courtesy of
the city-—His Hon~r, Mayor Teetzel. (Applause.)

Mayor Teetzel then addressed the convention as
follows :

MR. PrRESIDENT AND GENTLEMEN:— It affords me great
pleasure on behalf of the city of Hamilton to welcome
you to our city, and in doing so I do not think a more
hearty welcome could be extended to any body of men
than to the Canadian Electrical Association. 1 under-
stand you did us the honor of holding your first con-
vention here in 1892. Since that time great strides
have been made in electrical discovery and invention.
We are pleased especially at this period to welcome
this Association here, for we teel in Hamilton almost as
though perfection and completion of electric discovery
had been attained ; that is the way it would appear to
novices ; it would appear that it is almost impossible
for further improvement to be made in electrical dis-
covery and invention. We feel at the present time in
Hamilton very proud of our position in connection with
the science of electricity. We have, I believe, been
christened the * electric city ”” by one of your periodi-
cals, at any rate. We appreciate that suggastion, and
I think it shall go forth from now on, that Hamilton is

the electric city of Canada at any rate.  (Applause.)
We may not be -1 trust we will not be  considered
eprotistical or conceited by claiming that we are the first
city in Ontario, as far as electrivity and the enterprises
and developments that have been brought about in this
particular science is concerned.  There is no city, |
understand, east of the Mississippi river to which so
much power for sucii a great distance is conveyed as to
the city ot Hamilton. That is a distinction we are
justly proud ot. ] understand there are cities west of
the Mississippi that lave conveyed to them tor greater

distances as much or greater power than we have in
Hamilton, but I am credibly informed that there is no
city on the continent cast of the Mississippi river to
which as much electrical energy is conveyed trom such
a distance as is conveyed to the city of Hamilton ; and
I um delighted to say, sir, that it is to be credited to
the enterprise and courage of the citizens of Hamilton
that this result has been brought about. We also, |
bz,lich, have the proud distinction of being the tirst
city in Ontario that adopted the arc light for _public
lighting by electricity. I believe Montreal was in ad-
vance of us, but if I am correctly informed, Hamilton
was the first city in Oatario that took that departure,
and 1 had the pleasure of being a member of the city
council in the latter part of 1884 and the beginning of
1885 when that innovation was inaugurated, and | have

never ceased to compliment the efforts of myself and
the other members of the council to have inaugurated
in Hamilton the system of arc hghtmg I also believe
Hamilton is the first city that had in actual operation,
in Ontario at least, the electric railway system. 1 do
not suppose you expect a speech from me to-day. 1
have been honored by an invitation to be present at
your banquet to-morrow night, and [ may have a few
further remarks to make on that occasion. But I will
say that in welcoming this Association to Hamilton, |
do so, as [ said before, most heartily ; 1 believe I could
not welcome any Association of gentlemen more heartily,
because I look upon the devotees of electrical science
as a combination of men who have done more during
the last quarter of a century to advance commerce, in-
dustry and civilization than any other body of men the
world over. You have so reduced the size of the
world. True, before the beginning of the last quarter
of a century the size had been reduced, but during the
last twenty-five years, by the application of electrical
current to power, and by the telephone, communities
have been brought together, industry has been stimu-
lated, commerce has been advanced, and civilization
has been advanced in consequence ; and I am proud to
say alsoin that connection that to the names of Cana-
dians perhaps to more than any other names can be
attributed much of this great accomplishment. [Edison
and Bell and scores of other Canadians fol-
lowing down the line the Thomsons, the Wrights,
the Leydens, the Brownes, (applause) and a horde of
other electricians, have contributed their quota to the
perfection of the science. Gentlemen, I say nothing
further on the present occasion than to repeat
the welcome 1 have made, and I trust your stay
in Hamilton may be pleasant and profitable. I am
sure that our electrical friends here will do all they can
to entertain you hospitably ; if they do not, I ask
you to make any complaint to me, and 1 will en-
deavor to see any grievance properly adjusted. In the
meantime, so f ras I have the power and up till ten
o'clock on each night, so long as you remain under the
charge of my friends Leyden, Kammerer, Heznderson,
and my friend Wright, of Toionto, you shall have the
freedom of the 'ty of Hamilton (applause); and if vou
should be so bol as to stray bevond their protection
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that freedom will be witadrawn—not that 1 feel that you
of your own inclination would go astray, but you might
fall into the hands of those who might attempt to lead
you astray, I ngain repeat, I wish you may have a very
profitableand pleasantsession, and that your dehherations
will result in great good and in great profit to your-
selves and to the advancement of the scicnce to which
you are devoted.  (Applause).

The President: 1 will call upon our ex-President, Mr.,
Yule, to express the thanks of the Association to His
Honor, Mayor Teetzel, for his kindly welcome.

Mr. Yule : ! have much pleasure, Mr. Mayor, in ten-
dering you the thanks of this Association for your
hearty welcome, and I can guarantee the good behavior
of all the members of our Association. I do not think
it will be necessary for you to give any private intima-
tion to the Chief of Police to see that we all get home in
good time. We thank you most heartily for your
kindly welcome, and we will do our best to enjoy our-
selves while in the ciiy of Hamilton.

President Browne addressed the convention as follows:

PRESIDKENT'S ADDRESS.

GENTLEMEN :—Although in the declaration by the Constitution and
By-laws of the general order of business to be followed, no place or
time has been allotted nor provision wade for such a procedure, yet it
appeats by the programme of events that the Commitiee have appointed
that the convention, like the cight preceding it, shall begin with a
President’s address, ’

I would prefer to be governed by the prescribed formula of the Con.
stitution, but as tzadition and unwritten law frequently exert more con-
trol than wntten law, I must endeavor to emulate the good example
given by my predecessors even if unable to hope to do more than em.
phastze by contzast the paucity of the suggestions which I may offer.

1 will not undertake to occupy much of your time, because the com.
mittee have provided for our consideration a goodly array of good
things. You will teceive and hear read the reports of the several com.
mittees, and also that of the worthy Secretar, -Treasurcr secountung the
condition and prugress of the Association dunag the past year; and you
will hear and dircuss several very excellent papers when you find oppor
tunily between the varous events of hospitality provided 1n such prodi-
galty by the local commttee.

You will be particuladly gratified by thz report of the Committee on
Legislation, through whose cfforts was achicved the passage at the last
scssion by the Ontario Legislature of an eminently just enactment having
to do with the relations between municipalitics and electdc companies.
The report of that committee will be accompanied by a copy of the en-
actment referred to, from which you will find that both municipalities
and cxisting clectric lighting interests are protected from unwise and
hasty investinent on the onc hand, and from constantly impending dan-
ger of threatened annihilation of existing investments on the other hand.

The ninth cunvention of this Association is very appropriately held in
the city where its first convention took place. Nowhere else could the
extraordinary and rapid progress of clectrical development be more em-
phatically demonstrated, nor the contrast with conditions cxisting only
seven years ago be so sharply defined, than in this city of Hamilton,
For here is tangible evidence in active daily operation of the further-
most advancement of the clectrical ant of to-day, in the distribution of
the potential encrgy of Lake Erie throughout the city, dispelling its
darkness and opesating the machinery of its manufacturers.

At the first convention of this Association, held in this city only seven
years ago, the probability of such a practical, commercially successful
demonstration was considered to bein the far and remote future, as
appears from the record of that convention,  The transmussion of energy
a distance of thirty odd miles, as 1s the case here in Hamiltor, was
looked at doubtfully both from a Khvsunl and commercial standpoint.
To-day no doubt cxists as to the E ysical capainhity of tiansmitting and
manipulating clectric currents of high potentials long distances, for the
varied uses of ight, power, heating, chemistry and mctallurgy.

The question no longer as, ** Can we apply the electric current to this
and 1o that purposc?’ but ** Vhat new fields of enterprise can 1t entes
and develop ¢

This transformanon in Hamilton took place shortly after the con-
clusion ot thic convention fas: year tn Montteal.  Since that ume also
hias been put anto operation 2 plant at Kossland, Bnush Columbia,
transtanung about the same amount of power the same distance as here,
Many of you tast year vinted the works at Chambly, then under con-
struction for the transuussion of current to Monusceal, and 1t 1s my plea-
suic to apnounce that the cleunic current has been transmitted from the
power house on the Richelieu nver, ard the waters of Lake Champlain
transornmed into clectne energy, fluw throughout the aity of Montreal,
Such enterptises are so much the accepted fact and indicate successful
physical accomplishment su thoroughly that many other similar enter-
Mises, covenng even greater distances, are being sesiously considered

y cutiscrvative capitalists, keen to perceive the great commercial advant-
ages that will uccrue from the deveropments made in this field of electric
science.

Ansing from the increased uses of water powers for the generation of
clectnc energy, and the successful application of such energy to com
mercial motive power uses, a condition is beginning to assume shape
with every indication of increasing, which may modify existing manu-
facturing conditivns xnd pethaps change habits and methods of living.
Tts general aduptivn will result inthe cheapening of motive power for
manafactarces as well as reduce their costs otherwise, and also cheapen
electric current for lighting.

1 refer to the limntation of the use of electnic current for manufacturers’
motine jruwet Lo the hours of daylights wr pethaps more properly speak
ing, o the tiaie vutside of thuse hours when the need of ilumination
makes the greatest demand apon the electric plant. A considerable

objection to undertaking to seck molive _power business has been the
necessity of increased capital for plant in excess of lighting require-
ments to take care of the load which would exist during the hours when
the motive power load and the lighting load would be called for
simultaneously,

The idea has been maintained and acted upon that it is profitable for
many, if not all manufacturets, to discontinue work as soon as the dark
hours begin, for the teason thal the cost of manufacturing is increased
during such dark hours by the necessity of expense for illumination and
by the diminished vroductive capability of the operatives. Besides
avoiding these increased expenses, manufacturers can obtain the use of
clectric current for power, at a considerable reduction in price outside of
the hours in which the greatest demand necessarily occurs for lighting,
The cost of motive power to the manufacturer can be thus made much
cheaper than he could otherwise produce it.

This additional soutce of revenue or increased return upqn capital in-
vestment for plant and lines, will alto enable the generator and dis-
tributor of electric current to sell such current for lighting profitably, at
a less rate than when no revenue is derived from the plant in the day
time. Less price for lighting will assist materially in the increased use
of electric current for 1lluminating purposes.  Since this idea was first
suggested it has grown considerably, and its application is being grad-
vally extended, and it does not seem tov much to say that ina few
years the hours of manufacturing will be restricted to the hours of day-
light, with all the advantages that will result therefrom.  While this
condition is of the most value to the water power gensration of clectric
current, it is of great value also to steam generation plant, by reason of
the increared return upon invested capital which it will provide. The
suggestion is well worth thoughtful consideration and furtherance.

In another direction also, the assembling of our convention in this
city demonstrates the progress that has been made since the commence-
went of the career of the Association. At the first convention there
were present §7 active and 24 associate members  The total member-
ship of the Association, by the report of the Scerctary-Treasurer at the
present time, is 241.  This inctease, continuous and progressive from
the first convention, indicates not only lively and hcan{ appreciation of
the advantages to be derived from association for mutual intercourse and
improvement of knowledge from interchange of ideas, but also denotes
continunus growth of electtic interests and the progressive development
of new enterprises,

Surveying the entire field of clectrical industty in Canada to-day, it
may be fairly said that if all are not in thoroughly sound and healthy
condition, the greater number of them are prosperous and improving
In the days of the first convention, this could not be so well said, for as
many of you, no doubt, remember, conditions were precarious
and the probability of success uncertain.  Here again I may allude to
the result recently accomplished by our Committee on Legislation, which
will greatly tend to advance such prospesity.  Already it has had the
effect of strengthening and fortifying existing enterprises, encouraging
owners to endcavor to extend and increase their business, to enlarge
and better their plants, because now they feel assurance that theirin-
vestments are protected and that they cannot be deprived of them suth.
lessly and recklessly. Thisis as it should be, not only from the pont
of view of the pnvate nwners of such enterpnses, but from that of the
general public and municapal interests.

Notwithstanding that the legistation referred to is so eminently fair,
just and equitable, both to municipalities and to private interests, yet it
is incumbent upon the members of this  Association and upon all those
having interest in electrical enterprises, to adopt systematic, prudential
means of preventing retograde action n such legistation which may be
aroused and agitated by persons of narrow and restricted views, who
may undertake to procure alterations of the legislation referred to. It
seems proper to suggest that all present members become actively in-
terested to procure additional members for this Association throughout
the Domunion ; thereby to strengthen its capability for useful eflort so
that by unity of actton procurable thrnugh the efforts of such enlarged
orgamization, not only may the meritorious conditions obtained in this
province of Ontario be maintained, but also be extended to the other
provinces. To that end it is respectfully urged that every present
member endeavor to add to the membership of this Association, thus to
fortify and strengthen our committees in the furtherance of their efforts
for the proper benefits that should accruc to capital invested in all elec-
tric enterprises.

The value of concerted action for mutual information and advantage
may be illustrated 1n another direction by the following .

Many intcrested in electric lighting were solicitous as to the
possib), invasion cf their business by acetylene. For the purpose of
assemiL.ivg authentic information as to the progress, preseat status and
use of acetylene for domestic and commercial illumination, a circular
was sent o citics, towns and villages throughout Canada having electrnic

1aa.s, requesting exact stulements as to the conditions existing in those
ocalitics concerning its use and its interference  with electric lighting.
Replies were received from 103 localities.  The results have been tabu
lated, and with some extracts from newspapers, will be presented in the
proceedings of the convention so that every member will have accessible
the fullest ar * Iatest information on that subject in convenient form.
Here it seems sufficient to say that it may be concluded that no serious
menace for the present, at least, need be anticipated therefrom to the
electric lighting industry, although undoubtedly useful and profitable
fields will be found for the desirable and proper use of acetylene.

The papers which will be presented and read at this convention will
treat of matters of the highest chtial importance, and I will not under.
take to detain you longer {rom their consideration and discussion,
They arc of such character as to possess aculeinterest fur all, and I
solicit for them thorough and complete discussion to bring out any
points not touched upon by the writers. The subjects selected are the
results of suggestions received from many members in response to cit-
cular communication sen! to the members some mo ths since, and,
therefore, may be considered to be your own selections,

With reference to these papers, on behalf of the committee havin,
this matter in charge, I wish to say that they are pariicularly gtateﬁﬁ
to the writers who have accepted the requests of the committee. Itis
not always convenicnt, and probably it may be said, it is never con-
venient for a busv man especially {and it would scem as if most of us in
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this Iuincss arelalways bisy ), to find the necessary time to devote the
concentrationland thooghit necesaary to the preparation of a paper that
cach writer considers he should,  with justice to the Association and to
bimnself, present for considetation,

I Guare to expresw my regeet at having beenjunable to devole ax tuch
lime to the affaies of the Association as [ should wish to have been Wble
te do, but my regret is materially modificd because the gentlemen of
the vanous committees have so thoroughly attended (o the  watters en.
trusted to them, that the intecests of the Association cuuld not in any
wise suffer by want of attention on -y part. 1 therefore wish to ex-
tend my carnest thanks to the oflicers and members of committees asso-
ciatesd with me, for their hearty co-operation, and to thank you, gentle-
men of the Assaciation, for the honor ~o cordially bestowed upon me in
clecting me president, and to bespeak  for my  successor the continu-
ance u}‘such hearty co-operation and enthusiastic support.

The address of the President was greeted with loud
and prolonged applause.

The Secretary, Mr. C. H. Mortimer, read the minutes
of the last annual convention, which were approved and
adopted as read, as was also his annual report, as
follows :

SECRETARV-TREASURER'S REPORT,

The most unportant work to cogage the attention of the Asso-
ciation since last convention was the effort made, under the im-
mediate direction of the Legislative Committee, to have such
amendments made to the Municipal Act as would prevent the con-
fiscation by municipalities of private capitalinvested in tl ¢ electric
hghting industey, 1t is gratilying to be able to report the
success of the movement, which involved many meetings and
much cftort on the past of the committee and those associated
with them.  Particulars of this important work, which serves to
establish the practical utility and usefuliiess of this Association as
a means whereby the interests of its members may be couserved,
are contaned 1n the report of the Chairman of the Legislauve
Lommatee to the Assocation at thy comention. It wall no doubt
be deemed advisable to provide means for safeguarding  the
rights which have been secured to electric lighting  companies by
the Conmee Bill,

The Executive Committee held three mectings during the year.
At the fiest of these, beld au September gth, accounts i connee-
tion with kst conventon, amounting to $240, were passed , the
additional sum of $50 was granted to assist the Entertainment
Comnmuttee to discharge its obligations; the resignation of one
member was accepted, and one new member was elected.

On March 230d, the committee met to consmder arrangements
for this convention, and other busmess, a committee was ap-
pointed to make the necessary local arrangements, convisting of
Messes, George Black, H. R, Leyden, Gordon J. Henderson, E.
E. Cary, Wilfred Phillips, Ao B. Snuth, together with the follow.
mg gentlemen as honurary members: Messrs. Clyde Green, J. .
Nelles, Mark B, Thomas, J. B. Gnffith, with power to add to
their number. A comuuttee to arrange for convention papers
was appomted as follows : The President, Messrs. K. E, Cary, A,
A Daon, J. ). Wraght, John Carroll, and the Secretary.  Messrs.
Cary and the Secretary were appointed 2 commitiee to procure
badges and buttons for the use of officers and members attending
the convenuon.  The sum of $100 was voted to the Local Com-
mittee for entertainment purposes.  The Sceretary was directed
to send out accounts 1o niembers for overdue fees, and to notify
them that the names of members i arrears on the 1st of May
would be struck from the roll.  The Secretary was empowered to
obtain the services of an assistant during the convention. Four
persons were elected to active membernship.

On the 20th of May, the commitice met to receive the reports
of the various sub-committees, and to complete arrangements for
the convention.  Five resignations were accepted, and two mem.-
bers elected.  Accounts for convention butlons and printing,
$23.05, were passed.

The number of new members elected since last report is as
follows . Active, 20; associate, 2; total 22.  During the same
period there have been removed from the roll 14 acdive and 1
associate, leaving the present tnembership 241, or a gainof 7 over
last report.

Secveral members inarrears for fees have objected to make
pay ment, un the ground that they joined the Assouation for one
year only. It should be clearly understood that when a person
Joina the Assoviauwn, he s o be regarded as being a member
until his formal resignation is placed with the Secretary. 1 would
respectfully sugpest hat the furm of appheation for membership
be altered so as to conform to this view.

The recaipts and disbuisements have been as follows .

FINANCIAL REPORT FROM JUNE 15T, 898, TO 31T May, 1899,

RELEIPTS.

Cash m bank, June s, 1898............ .... $281.18
Cash on hand, June ast, 1898 (... . ...... coee 1040
151 active members’ fees at $3....... .. .vvvi s 453.00
t actine member s tec at $3—pad $z....... ... 2.00
22 associate members fees at$2.....vvino. 34000

- $799.64

DISBURSEMENTS.

Expenses of convention $435.14
Grant to local committee. $200.00
E. J. Jenkins, stenographer.. ..... .. ..., 40.00
Martel-Stewart (show cards).... ... ......... 5.00
Convention buttons for18¢8 ... .. ... . . . 64.64
Electrical News, printing account ............ 101.50
Cuts for copvention paper, and duty oncats ... 20.49

127
Express on parcels 208
Telegrams..... ... R
RFRER K
Grant to Sectelary Se2g00
Postage JoaN
Expross charges .20
Letter file. Jo
Telegrams 1.00
Exchange on chegues, REEY
Stationary amd printing 19.93
Buttons and badges for 189 12 30
Balance in bank 137.50
Balanceon hand ... ... ... . 17.85

S700.01

RELCEIPIS SINUR MAY 3181, 18,

Cash in bank, June 1oty 800 ..., v - S37.56
Cash on hand, June 1st, 1599, 17 85
g2 active members” feesat $3 1530 00
§ associate membery’ fees at $2.. 10.00

$321.00

DISBURSEFMENTS,

Postave......... $ 1230

Pt e s

Exchange on cheques, 10
Slionery . voieiiiis 0 e e .83
Cash in bank, June 27th, 1809 . .. 200,50
Casli on haud, June 27th, 1809, 10,33

$321.01
We have audited the Treasuter’s avccunt and find same to be
correet.
H. R, Levoes,
Gro, Bragk,

The President ¢ The next order of business s the re-
ports of committees. [ will call for the report of the
Committee on Legislation fiest, and ask the Chairman,
Mr. Yule, to read it.

REPORT OF COMMITTEE ON LEGISLATION,

Your Commuttee on Legilation bey leave to cepoit that
comphance with motion passed at conventwon held ac Montieal a
year ago mstructing them to contimue thew efforts to secane legs-
lation 1w Ontano, the better to cegulate the relations between
electric hight companies and mumeipatities, where the latter de.
stred to enter upon mumapal hghtmg, arraogements were made
for the purpose of a united effort to put before the legistatase the
Justice and menis of our views and the njustice of the law as n
thea stood.

A Bill was prepared by counsel, and atter bewng subnvited to
your conunittes, was brought before the House, the result bewy,
as you all know, that ian Act was passed extending the provision
of the saw regarding waterworks to bghting compames, providing
for the transfer, upon fair conditions, of hghting plan's to cor-
poratiens, when they decide to eater upon the business of supply-
g electric hght, and otherwise regulating the relations between
mumcipatities and bghting companies on equitable terms,

Your comtitiee held numerous meetings and gave the matter
careful antention until what s gow known as the ** Cunmice ll
passed the legislature.

Your Committee do not antend, in ths report, gowmg wto the
details of their labor, but think it proper to mferm you that the
objections that had to be met and  answered were of a popular
and plausible naturc and caleulated to prejudice the mmds of
members until they fully understood the merts of the question.

The obstacles in the way of the Bill were increased by the hos-
tile attitude of some of the newspapers, although the Comnuttee
are pleased to say that as the Bill became better understood, it
received better treatment at the hands of the press.

Mr. James Conmee, M.P.P., West Algoma, took charge of the
Bill, and the result proved it could not have fallea into abler hands.,
It only required a short time to convince your Committee that Mr,
Conmice was fuldy alive to the justice of the gencral punaple we
were contending for.  He had a practical knowledge of the mer .
of the questions at issue and the difficulties surrounding them.
And what was of equal importance to us was that Ms. Conmee
proved lus ability to ddearly, forubly and antelhygeatly explam the
measure to his fellow members and to the House,

Me. Conmee also introduced into the Bill, with your Comantiee »
conuurrenye, vanous provisons 10 adopt such suggestous as
were of value and which he considered were saluiary amendments
in the public interest

Your Committee adnured the paticnce and tact wals which M.
Conmee, on different occasions, met and discussed the matter
with them and also with the opponents of the bill.

Your Committee retained, aus parliamentary counsel for the Bill,
Mr. Donald Guthrie, Q.C, Guelph, who drafted the Bill, and
during the progress of the work he was assisted by Me. W. D,
McPherson and Mr. Edward Bayly, barristers, Toronto, Mr.
Gauld, barrister, Hamilton, and M. Peple . f Barrie. The
measure was also supported by & number of lega gentlemen re-
tamsed oy different highting compames, afluential deputations
from differcnt parts of the province also a nded i Torunto to
assist your Commitiee.

The arduous and exacting work for quite a time, when the out-
look was very ur.p omisng, added Llargely to the expenses of your
Committee, but they are pleased to be able to say that all ac-
counts have been paid in full,

About filty compames contributed to the expense fund, a state-
ment of which 1s appended.  In this connection your Commattee
desire to convey to the Royal Electric Company, Montreal, and
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the Packard Pledtric Company, St Catharines, their hearty
thanks for unsahoited amd substantial contrbutions recenved (rom
them.

The management of these compames secopinzed in a practical
form that the statulity of the Lighting companies was of vital
wterest to them,

Retare passing from the Conmee Bdl your Committee desire to
it oul two ppariant provisions in thar At .

Fiest The clause provihingg for corporations having the right
10 et contract prce for steeet lighting fixed by arbitration, where
parties al 1o ageree, thus removingy the complaiot that lighting
compames vonhd maks mumcipabies pay an unreasonable price
because of there bemg ne competation,

Second  The provision made for having prices charged to citi-
zens lixed n the same mannee. These cliuses very materially
extend the pawers and rights of mumcrpabitics.

At the List meeting of your Committee the policy to be recom-
mended o our suceessors in oflice was discussed, and st appearcd
to be the opmion that while there was o probabihity of the prin-
ciple of the "Canmes R0 being repealed, there may be efforts
made o gel ameadments passed that would endanger 1he far
working of the At

They would respecttully recommend that some arrangement
should be made to give attention 10 all measures introduced in
which highuny companies are interested.

For this purpose, your Committee consider it would be an eco-
nomtcal poliey for the compamies to enter into an agreement, for
sy five years, to pay o small anoual subscription to cover the ex-
pease of legal services for thas purpose. The reason for suggest-
wg the term of years iy, that spasmodic and hurried efforts to
raine necessary funds use up 100 much time and atteation of your
officials and members of Committee,

The members of this Committee, and in fact of all Committees,
pav their own travelbng and other 2xpenses, and are of opinion
thatthe lighting companies stould aot hesuate to provide themawith
the necessary funds ta cover cost of services that have to be paid
tor and that are required in matters of this kind.

The faregoingg is merely an expression of opunion on the part of
vour Committee, the result 0f two years expencnee n actively
attending to the mterests of hghung companies.

Jous Yuug,
Chairman Cammittee an Legrislation.

Dated 25th June, 1899,

ARSTRAUT OF FINANUIAL STATEMENT.

Balance from So3-98% . L 8 19794

Subscriptions pad 1890 v 1,955.00

Total.. .. oo Ll S$2,102.44

Paud for feggal senaces. . S e ieaas $1,834.87
*and for office assiance, telegrams and telegraph mes-
sages, postage, stauonery, puntmg and exchauge

on dratts. PN . 171.Q0

Balance on hand. ... 7507

Total... oiiiiiiiiiiiie e $2,102.44

The followng were the contribulors 10 the expense fund for
1599. Roval Flectrie Companv, Montreal; Packard Electnie
Company, St. Catharines: W. A, MacKay, Reatrews Al A.
Waght, Renfrew 3 Araprior Electric Light & Power Company ;
Brockuile Lzt & Power Company ; Smiths Falls Electrie Light
Company . Lindsay baglr, Hear & Power Company: Ouwen
Sonnd Electrie & Iummatingg Company ;3 Bowmanuille Electae
faght Company ;¢ R. (. Corbett, Port Hope; Guelph Light &
Pover Compam ; Otlawa Electric Company + Sarnia Gas Com-
Pany . Gait Gas Company , Uataract Power Compaay, Hamilton:
Almonie Elecine ight Company @ Pembrake Electric Company §
St Thomas Gas Compans 3 St. Cathannes Electne Light Com-
panv: London Electine Company ;. Exeter Electric Light &
Powes Company : Strathiroy  Eleane Company , Joseph Knox,
Stavner . O, Hgiman, Odtanae . Joha Phillip, Geand Vallev:
Welland Flec ne Lyght Company 1 Willson & Sons, Meatord 5 Al
M VMerkley, Marrishur ;. Wm. Smder, Waterloo; R, P, Bear-
man, Chesley : Madlend Electne Company ; Perth Electne Light
Company . \wvimer Eleatne Company ¢ Toronte Electric Light
Compam . Madidl Rros, Lakelield : L. 1. Reesor, St Marys;
Parry Soand Fleaine Light Company ;. Hamilton & Prout,
Forreat: Stormont Electoe Laght Company, Lorawall, Ganano-
que Electuie Loght tompam ; Guzens Telephone & Eledtre
Campam, Rat Portage; Corley & Colling, Mount Forest, Graven-
hurst Electrie Tgght Company 5 J. AL Spence, Colborne 1 Robert.
s, Rwtand & Conpamy, Walkerton 3 Beshin Gas Company
Cobourg Flectre Lgght & Power Company ;. Isaac P Wiser,
Presoott; Wanghsm Electre Light Company , Wosdstock Eled-
trne Laght Conpany.

The amannts vontnbated were as fellvws .

y vontnbatae ooy S50
o Sreveah oo
'\ S\v‘i Sm
1 s
~ Sveaw h 230
1) . 30
. Doyt 133
a Noor 4 %
FY Sy o
o NI o
N Q2 -
3 S5 - 63
Total $1,053

Mrv. A. A. Dion : 1 have much pleasure in moving
that the report which has just been read be received,
and that the thanks of this Association be tendered to
Mr. john Yule and the members of the Legislative Com-
mittes.  The amount of work performed by these men
during the last two years in connection with the legisla-
tion which has been obtained has been enormous, and
their zeal is beyond all praise. The manner in which
they handled this question calls for congratulation from
the members of this Association, and certainly we can-
not say too much in thanks and gratefulness for their
devotion to a question which affects our best interests,
and in obtaining legislation which will be a lasting
benefit to the members of this Association.

Mr. J. W. Purcell : I take pleasure in seconding that
motion. | think with Mr. Dion that the Legislative
Committee have had 1 great deal of work which the
members know nothing of, and they have had more
work than it was thought they would have at the time
they were appointed.

The President: I am in hearty accord with the motion
which has been regularly moved and seconded, and
betore 1 put it 1 would like to hear expressions of
apinion from any other members of the Association here.
I think it is entirely due to the committee that as many
members of the Association present as possible should,
in their own way, express their commendation of the
efforts and of the result of the efforts of this committee.
There will be, undoubtedly, proper time to-morrow to
consider and discuss the main suggestion of this report
—that is, the agreement on the part of the companies
in the Association or out of it to organize for a period of
years and to agree to pay a small sum annually towards
meeting the necessary expenses of this committee. |
will be pleased now to hear any expressions of opinion.

Mr. H. R. Leyden: 1 want to say a few words in
conncection with this matter, and 1 want to express
what I think ought to be the opinion of the Association
in respect to dr. Yule's personal connection with this,
I know, from the small connection I had with this legis-
lation, that Mr. Yule devoted the principal part of two
months to this bill ; and I also know that he was in
Toronto for two whole weeks doing nothing else but
working on this bill. There were also a number of
other gentlemen, most of them members of the com-
mittee, who labored incessantly during the meeting of
Parliament in Toronto to further this measure, and 1
do not think the members of this Association can go
too far in any direction in expressing their gratitude to
the members of this committee. 1 also think that the
Association should, in some way, show their apprecia-
tion of the personal labors of Mr. Conmee in regard to
this bill. 1 do not think I am going too far in saying
that if it had not been for Mr. Conmee’s personal energy
that we would have had very grave difficulty in getting
this bill passed. Mr. Conmee entered into this measure
with all the enthusiasm of a man with a large amount
of money invested in electrical interests; he took the
greatest pains and the greatest patience in explaining
the details and justice of the Bill to the different
members. As far as the Bill itself is concerned, I
think there is one point in particular that wants to be
emphasized to the members of this Association, and
that is the principle of arbitration which is now em-
bodied in the electricas interests of Ontario. Al public
corporations in dealing with the public are subject to
various upjust claims and demands. The electric
lighting industry now is placed on a basis whereby
through arbitration they can obtain what is right and
fair, and on the other hand municipalities through ar-
bitration can obtain what is right and fair. This prin-
ciple of arbitration, by being applied to electrical
interests, is going to do more, I think, for the interests
of clectrical companies in a fair way than anything else
we could do.  Just take an instance of it; this Bill
provides specifically that in cases where the municipality
and supply company cannot agree npon the price, that
it shall be arbitrated ; that arbitration will undoubtedly
be on a fair basis and give the clectric lighting company
a fair return for their light. On the other hand, for
private lighting, how much they shall charge is also to
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be subject to arbitration. I the municipalities can
obtain a fair service at a tair rate, there is no call for
competition of any kind. There are a great many
places, in England particulurly, where this principle of
arbitration is carried to such an extent that they give
the illuminating company a certain territory and give
them the exclusive right of lighting in that territory, the
only provision being that they shall give a good service
and at a reasonable rate, which rate is subject to ar-
bitration. Now, it that principle of arbitration is
carried to its proper extent, the electric lighting com-
panies, as long as they do what is fair, will enter on an
assured era of arbitration. That principle of arbitra-
tion, to my mind, is one of the most valuable features
of that bill.

The President : Mr. Leyden has undoubtedly struck
the key note of this entire legislation, that is, the prin-
ciple that investors in any enterprise of a semi-public
nature will be entirely satisfied with a fair and proper
return upon their investment so long as they are assured
of non-interference-—so long as they can be assured
that when they give fair service and fair rates their
investment is secure, and that principle being es-
tablished by this act of legislation, it would seem, as it
were, utterly impossible, if* we give the matter any
attention at all, that it should ever be taken off the
statute books. Now, gentlemen, the motion is before
you, and 1 ask for your approval thereof.

The motion was carried amid applause.

The President : The next committee to be heard from
is the committee having to do with the Board of Fire
Underwriters ; I will ask Mr. Gossler to read the report.

Mr. P. G. Gossler read the report of the committee
appointed to interview the Board of Fire Underwriters,
as follows:

REPORT OF COMMITTEE TO INTERVIEW FIRE UNDERWRITERS.

To the President of the Canadian Electrical Association.

Your Committee, appointed at the convention of 189S of this
Association, for the purpose of interviewing the Quebee Board of
Fire Underwriters with regard to the adoption of permanent rules
governing clectrical installations and means of enforcing com-
pliance with the same, beg to report that they had several inter-
views with the secretary and with a special committee of the
underwriters. The question of rules and inspection was thor-
oughly discussed, but no understanding towards the establishment
by the underwriters of a regular and efficicnt system of inspection
was arrived at. It was held by the underwriters that such a
system of inspection, cven if it covered only the principal cities of
Canada, would involve a much larger expenditure than they felt
called upon to undertake. They had provided rules for electrical
nstallations, and they considered that the cleetric companies and
the municipalitics should i their own interest see that these rules
are carried out.  Your committee would recommend that a com-
mittee be appointed at this convention to coatinue the work, and
endeavor to have established some cfficient system  of inspection,
independent of and apart from the clectrnic companies, for the pro-
tection of our own interests as well as those of the underwriters.

(Signed) P. G. GOSSLER.
A, Al Diox.

Mr. Gossler : in connection with this report I wish to
say that while it is short and does not seem to have in-
volved much labor, there has been considerable work
done. Ibhave, on several occasions, in company with Mr.
Dion, of Ottawa, interviewed Mr. Hadrill, secretary of the
Quebec Board of Fire Underwriters. They gave us no
encouragement whatever to establish a system whereby
the fire underwriters would be called upon to be at any
expense ; they maintained that the proper way of estab-
lishing 2 system should be by municipalities enacting
by-laws whereby the buildings and building laws would
enforce compliance with the Board of Underwriters’
rules as at present universally adopted. 1 may say that
there was very little encouragement given to the com-
mittee at all, because the firc underwriters did not seem
to think the fire hazards due to electric wiring were
such as to wairant them going to any expense. We
called to their attention the fact that the fire under-
writers of other large cities had scen fit to go to this
expense ; but I presume they thought they would profit
by their own experience rather than offer any suggestion
whatever for the establishment of an inspection system.
I might say on this committee was Mr. George W.
Sadler, of Montreal, who at the time of his appointment,
was and is at present a member of the city council of
Montreal. He is also a member of a special committee

Y

.
on building rules of Montreal, appointed with a view of
having rules made by the council embodied in the build-
ing association rules, to cnforce the established rules
for electrical installations. Mr. Sadler is unable to be
present, and wrote me a letter which he wished to have
read in connection with this report, which is as follows:

DEAR SIR: At the last moment I find 1t 1s impossible for me to at.
tend the ninth convention of the Canadian Electrical Association.
There 1s no doubt but you are prepared to make a3 geport to the
Convention of the doings of the committes to confer with the insurance
and the city of Montreal 1e the witing of buildings. My appoint.
ment on that Committee was largely owing to my position as a member
of the Cili; Council of Montreal. l’wuuld hike to say that 1 have found
it smpossible to do anything in the matter since our last meeting, .llu'
season being that a great deal of time has been consumed in getting
amendments to the Charter, and nothing could be done in connection
with the by-laws until the Charter had passed the Council.  Since then
the vanious committees have had the by-laws under cunsideration, but
very little progress has been made, I stated at the last convention that
the city of Montreal has a very good new building by-law prepared, and
1 had hoped to have it sent up for discussion 1n the counal; ths oppur
tunity has nut presented astself yet, and it may be a month or two before
the committee will report to the council. .

If the Convention decides to keep the committee on this subject
standing, I will be very pleased to still act with them, and do ali i can
to further the mterest of all concerned when the oppurtunity presents
itselt.

Please convey my kind regards to the officers of the Association, and
I trust that the ninth Convention of the Electrical Association will be a
profitable and pleasant onc to all members.

Yours very truly,
Gro. W. SADLER.

Mr. A. A. Dion: Before any action is taken upon
this report, as a member of that committee, | wish to
refer to a matter which this report brings to mind it is
a fact that among the members of that committee was a
man who was for many years a useful and active mem-
ber of this Association, and who has been carried off by
death since the last meeting of this Association. 1
think it is a duty, though a sad one, to register in the
minutes of this meeting the regrets of the Association
at the untimely death of Mr. F. H. Badger, jr.

The Secretary : In connection with the remarks just
made by Mr. Dion, it will have been noticed that
Captain Williams, who was electric light inspector for
the London district, a respected member of this Asso-
ciation, and a respected citizen of the city of London,
has passed away within the last two or three days.

The President : The regrets of the Association will be
duly recorded in the minutes of the proceedings. In
reference to the report of the commiittee just read, while
the results achieved by them are not as successful as of
the Committee on Legislation, it seems that they have
begun in the right direction, and while the Board of Fire
Underwriters may be obstinate, the very suggestion
that some method can be adopted in building laws to
procure the supervision by the proper authorities of the
wiring seems to point to the fact that we may ultimately
accomplish the same end, and I would suggest that the
Association approve of the continuance of this com-
mittee in the hope that they may be able to have incor-
porated in the municipal laws the adeption of some uni-
form plan which will be final in its action.

On motion the report of the committee was approved.

The President called for the report of the Committee
on Statistics.

Mr. J. A. Kammerer read the report of the Committee
on Statistics, as follows :

REPORT OF COMMITTEE ON STATISTIUS.
GENTLEMEN,—A\s chairman of the Statistial Commattee, I beg

to report that we have gathered alarge quantity of information
and data about the clectrical industries in Canada, but have aot
been able to get quite all that we wanted. It was pert aps a mis-
take on the committee's part in starting out 1 make the scope of
the report too wide, but I can assure you that when the report
presented at will be of some value.  Inview of this, I would ask
that the Statistical Committee be continued for another year with
the same personncl, or others whom you sce fit to appoint.  The
data and information which we have gathered will be at their
service.

Respectfully submitted,

(Signed) ). A, KAMMERER,
Chairman Statistical Committec.

Mr. Kammerer: In connection with this report, 1
would like to say, Mr. President, that we found in all
the data that we have got, espacially as to prices ot
lighting, that our station managers scem to have the
prices in a transitory stage -they are not scttled. The
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tendency seems to be that they want a little more money
tor what they are turmishing, and they are trying to find
out which way they can make more , aud for that rea-
son, more than any other, the report could not be com-
pleted. It would only be a half ceport, and I thought it
best not to make a halt report when, no doubt, we
could make a tull and complete one later.
On motion the report as read was approved.

The Presudent called for the report of the Committee
on Meter Inspection.

Mr. J. J. Wnight : That committee has had no meet-
ings during the past year. There have been no meas-
ures taken in regard to the inspection of meters by the
government that would necessitate the calling together of
the membery of that committee.

The President : That would appear to be all the re-
ports.  The next order of business is General Business.

Mr. A. A, Dion : There may be no other opportunity
of bringing up a guestion which is suggested by Mr.
Wright’s report, and itis this : We as a company in
Ottawa propose to take up with the Inspection Depart-
ment the question of the possibility of making such de-
partmental regulations as would allow of meter seals
being broken for cleaning and adjusting the meters
without paying an extra fee. As the law is at present,
you are aware that meters have to be inspected every
five years. There are not a great many meters that will
run for five years without some adjustment or cleaning,
and this cannot be done under the present regulations
without breaking the seal and paying an additional fee.
I take it that the intention of the government is not to
compel companies to pay for meter inspection more than
once in five years for each meter in service; therefore
it is a proper question to ask them if some regulation
cannot be made whereby the privilege of breaking scals
will be allowed under certain restrictions.  The question
arises whether this Association should not take this
matter up; possibly the Commitice on Meter Inspection
might be continued with the liope of taking this question
up during the present year. 1 think it is one of consid-
erable importance. The cost of meter inspection is
quite a large item to some of the companies, and having
to pay extra fees makes it «till greater. Mr. Wrightno
doubt has had considerable experience in using meters
in large numbers, and he can probably see the value of
the suggestion.

The President : It appears that the programme of
part of the proceedings to-morrow will be the election of
the standing committees, which will undoubtedly result
in the continuance of the committees that have been
already approved of, and thus accomplish the purpose Mr.
Dion has suggested.  Under the head of general business
I am desired to say on behalf of the manager of the Ham-
ilton and Dundas railroad that at five o'clock this after-
noan he will be pleased to give the pleasure of a trip on
that road to any and all of the members of the Associa-
tion who may desire to participate. 1 presume that you
will be able to enjoy this and be back in sufficient time
1o also enjov the trip arranged for this evening at half
past seven, as appears by the programme, to Burlington
Beach, by courtesy of the Hamilton Radial railway and
the Hamilion street railway.  Another tapic of general
business, the Executive Caommittee at its session this
morning thought it advisable to endeavor to crystallize
or make deliberate the action of the Association in
making nominations for the officers for the incoming
vear.  Without undertaking to in any way restrict the
individual action of the members of the .\ssociation,
bur simplyv for the purpose of exercising a deliberation
and offering  suggestions, it was desired that 1 would
appoint 2 nominating committee.  The election, as you
are aware does not 1ake place until Friday, but T will
now anncunce the nominating committee who will take
the matter in hand and present for our consideration to-
morrow the names of the gentlemen whom they offer
for yvour suffrages on Friday morning.  As | stated be-
fore, this will not prevent any and all members of the
Association from making nominations on their own
account in contradistinetion to the nominations offered
bv the committee. 1 naw appoint as the nominating
committee Mr. Cary, Mr. Carroll, Mr. J. J. Wrnight,

Me. Yule and Mr. Wyse, and I commend to their kind
and carly consideration the adoption of a ticket that
trust will meet with the universal approval of the mem-
bers and will not call for any opposing nominations.

Mr. John Yule. Do I understand that this committee
will numinate the members of the standing committees?

The President . No; they will nominate the members
of the Executive Committee, and the gentlemen up for
the offices of president, first vice-president and second
vice-president.

Mr. J. Yule : Hasn't it been the practice heretofore
for the President to nominate a small committee to con-
fer 1n the nomination of the standing committees ?

The President : That, I understand, is the action to
be taken to-morrow. 1 may be incorrect about it, but
there secems to be no provision made for any other
method in the programme. [ am eatirely willing, Mr.
Yule, to leave to this committee the selection of the stand-
ing committees for the year. If they are good enough
to select the candidates for offices, they will be good
enough to do that. I understand it is in the nature of
an advisory board to the President in appointing the
standing committees.

Mr. Yule: I think you will find the committee to
nominate the standing committees was always nominated
the first afternoon and reported the next day.

The President: Very well ; T will entrust that to this
same committee.

Mr. J. J. Wright: When is this committee to report ?

The President : To-morrow ; preferably as early as
possible.

The President read two commuanications, one from C.
S. Cochran, photographer, and the other from Mr. G.
A. Browne, traflic manager of the Richelieu & Ontario
Navigation Company.

The President: Has any member anything of general
business purpose to offer for consideration now ? (No
response.) There being none, the next order of busi-
ness is the presentation of papers. I will call upon Mr.
A. A. Dion to read his paper entitled *‘ Meters and
Meter Rates.” You all have copies. You will find it
1s exhaustive and enters into the question fully, and 1
hope and solicit most earnestly that, as the reading pro-
gresses, you will all make notes and bring up matters
for discussion. Let us have all the papers fully dis-
cussed. 1 am sure that the writers of papers will feel
no injury to their feelings whatever in having all sorts
of discussion brought out in order to make clear to our-
selves and perbaps to assist them in a further exposition
of their subject.

Mr. A. A. Dion, of Ottawa, read his paper entitled
¢ Meters and Meter Rates,” which is printed on page
1506.

aThc Presidert: 1 think, gentlemen, that the Associa-
tion can take exception to the last paragraph of Mr.
Dion’s paper in which he intimates that he has not
treated satisfactorily this subject. 1 think in that we
must disagree with him. But there is much in this
paper which, while coinciding with the experience of
many of us in almost every particular, ought to arouse
a great amount, not of discussion in the sense that it
may mean objection to what is said, but for the purpose
of reinforcing what Mr. Dion has said in many parti-
culars, and 1 think if I call upon Mr. Gossler, whois
quite familiar with the system in Montreal and what
our practice there is, it may assist in promoting further
talk on the matter.

Mr. P. G. Gossler: Mr. President, before the con-
vention comes to discuss that part of Mr. Dion’s paper
relating to meter rates, which | presume is by far the
most interesting part of the paper to us all, there are
several paints in connection with testing meters which
1 should like to bring up for discussion for my own in-
formation. 1 first refer to that part of Mr. Dion’s paper
under the head of ‘‘meter room,” where he says ** The
meters should be connected in serics, and the circuit,
which must be of large wire, should pass through a
main switch and cutout, a rheostat or choking coil to
adjust the voltage.” It has been the result of our ex-
perience and some exhaustive tests to determine the
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characteristics of the meters we have in use, mainly
Schallenberger meters, that testing meters in series in-
traduces an inductive load; that is, the coils of the meters
themselves introduce a lagging current and there is an
inductive load, and we find the meters run tast; con-
sequently, the meters for proper adjustment will be ad-
justed to run slower. When | say they tun fast, |
mean when compared with what they will run on a non-
inductive load such as a lamp load. This may not be
detected if the meters are placed on customers’ premises
and then brought in and tested in the same way, but I
am positive if Mr. Dion has placed his meters in series
in testing them and adjusting them in series, with an
extra inductive load, on a choking coil, that he will find
them running considerably slower on the customers’
premises. But if anyone else has had that same experi-
ence I would like to have it confirmed, because I have
made rather a positive statement. There is another
statement where Mr. Dion says that he has obtained
very satisfactory results with only ordinary care with
the Schallenberger meter. That has not been the re-
sult of our experience; we have found a great deal of
care is necessary in all such meters. We found that
merely placing the meter og the floor in a great many
cases injured the steel pinion or pivot and also in many
cases cracked the jewel. As to the statement that
meters will not start with less than three per cent. of
load, I am happy to say that day has gone by, because
we have in use meters that will start with two-tenths of
one per cent. of their load. I am confining my remarks
now entirely to the testing of meters. The statement
that meters will run slow on light loads is also modified
by the results of our experience with meters and light
loads. We have had two meters calibrated to run
identical on three-quarters of the full load, and we have
found one meter to run very slow on a quarter load,
and the other meter to run possibly five per cent. fast
on a quarter load, so that the registration of the meter
under half load is entirely dependent upon the friction
of the jewel. The number of lights that Mr. Dion
has stated, that the Schallenberger meter will start
upon, often applies to meters that are comparatively
new, but after they have been in use for some time we
find it takes a considerably larger number of lamps than
is stated. I would like further to discuss the matter of
meter rates when it comes up, but I will defer that un-
til later.

The President : Mr. Gossler appears to agree with
Mr. Dion that this subject should have been divided
into two parts, ftor he has confined his remarks to the
question of testing meters only. We will adopt the
suggestion of the two gentlemen and ask for other re-
marks upon the matter of meters and meter testing
before we take up the question of meter rates.

H. O. Fisk : 1 may say I have devoted considerable
time to accounts of the recording watt meter, more
especially of the old type. We have quite a number of
meters that were made some years ago and we find they
run slow under light loads, as has been stated by Mr.
Dion. 1 have devoted considerable time to find if these
meters could be brought up to date ; that is, made to
run accurately on light loads ; and I find by putting an
auxiliary coil to run with the ficld, that is, taking part
of the shunt that acts as resistance in series with the
armature and winding that so as to work with the ficld
that it will ingrease it just enough, that is if the coil is
proportioned right, to eliminate the friction. When
you have arrived at that point your meter will run on
a very lightload ; in fact on 2 30 light meter | have
got 55 watts out of Go; that is not taking a master
meter, but taking an indicating watt meter and a stop
watch, and having the voltage and everything as per-
fect as it is possible to have it. We find it a great ad-
vantage to make an accurate record of all meters we
put in, especially when they are new, and when they
are tested. We do not test them just as the govern-
ment prescribes ; we test them on one, two, three, five
and ten lamps, —that is for an ordinary ten light meter,
—and more for a larger meter. These tests are record-
cd and kept in a book. We find a customer will come
in and kick about his meter being outrageous, and just

by showing him this record that was made before the
meter was scaled, it settles the whole trouble. We
find'it a very fine thing to keep a record of that kind.
But, the auxiliary coil, as [ mentioned before, fur old
meters, is a fine thing. Take a meter even with a dicty
commutator, that auxiliary coil can be made to make
that meter strong enough without cleaning the com.
mutator.

J. F. H. Wyse : Don’t you ever find that the aux.
iliary coil makes it run without any load on it.

Mr. Fisk: We put as much as 100 ohms of No. 3¢
wire right on the field and that adds to the resistance
in series with the armature and also eliminates the
friction. It not only works out in theory, but it is also
borne out by practice. I have tried it.

A. A Wright . Deriving our revenue almost entirely
from meters, we ought know more about meters than
we do. I quite agree with Mr. Dion that a meter room
should be provided for the testing of thesec meters and
cleaning them, and so on. There are one or two ques-
tions I would like to ask Mr. Dion. 1 don't exactly
understand how he keeps his record. He says that
there should be a day book and entries made in the day
book, and these posted into the ledger. Providing, we
will say, you are installing a meter in a house for Mr.
Brown, what entry would you first make in the day
book, and how would you enter it ?

Mr Dion : Mr. President, the entry in the day book
would be a record of what was done—*‘the meter
so-and-so, say 20 amperes, Schallenberger, installed at
Mr. Brown’s house, such a number, such a street.”
That will be the entry in the day book. Then suppos-
ing the meter was No. 20,515, he would turn to the
page bearing the same number as the meter in the
ledger. There will not be in the ledger a page num-
bered 20,513, but there will be a page headed with the
same number as the serial number of that meter, and in
that page you will enter that that particular meter was
put in Mr. Brown's house. So that if you come across
this particular meter a year after and you want to know
the history of it, you turn to that page and you find it
was tested on such a date and put in Mr. Brown's
house ; it was taken out six months after and tested a
second time and put in Mr. Smith’s house, and so on;
the whole history of it will be there. The principal
value of the entry is to show the different tests that
have been made on that particular meter. It involves
some work, but it is of some value.

A. A. Wright : Supposing you wanted to turn to
meter No. 2,753, do you have an index ?

Mr. Dion : We have to have an index, or clse enter
your numbers in consecutive order.

Mr. A. A. Wright : You mention with reference to a
man taking the readings when he goes around; does
the man that takes the readings put it right down in
the book himself ?

Mr. Dion : No.

A. A. Wright : I know in our case, we have a book
with the face of the meter right onit; we have January,
February, March and April on one side of the book, and
then on the other side, right opposite, we have May,
June, July, August, September, October, November
and December; there are more months on one side than
on the other: At the head of this, we have the name
of the party, when his meter was installed, the style of
the meter, the number of the meter and everything in
connection with it, the day it was installed, and the
number of lights that the customer has. We bhave for
every month the meter right before us ; and when you
are taking the reading, after the man has put down the
location in the index, you can tell whether he is reading
the meter correctly or not.

Mr. Dion : Do you mean he carries that book with
him ?

Mr. A. A. Wright: He carries that book with him
every month.

Mr. Dion : I don't think that would be practicable
with us. The reade s think their book is largze cnough
as it is.

Mr. A. A. Wright : It is practicable enough ; if you
have too large a book you ¢an have a number of books.
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P. G. Gossler : I think you will find with most meters
that are used that the senal numbers of meters, es-
pecially the Schalienberger meter, arce up in the several
hundreds of thousands and you cannot index them,
neither can you locate them by the man’s name on
whose premises they are placed, because they may be
changed several times a yeur. We have invented a
card catalogue, and find it very satisfactory.

A. A, Wright: | know nothing about the Schal-
lenberger meter.

The President: The same idea will apply to any make
of meter, because their numbers are increasing all the
time, and indexing by the number of the meter will be-
come somewhat difficult ; it is well enough in the case
of a small number of meters. But the card system will
locate any meter at any time, and the history of that
meter may be recorded on the card catalogue as forming
the ledger referred to by Mr. Dion. It takes the place
ot a page in a book in which you recite the number of
the meter, the date on which you receive it, the date on
which you test it, the date on which you placed it in the
customer’s premises, the date on which you removed it
from the customer's premises, the date on which you
test it again, and the day on which you place it in
another customer's premises, and so on; in other words,
it is the life history of that meter,

Ao A Wright : [ bave no doubt that would be a
very advantageous way to do it, and of course we are
very thankful to receive pointers in that way., [ quite
agree with Mr. Dion with reference to the installing of
small meters instead of large ones, that it is very much
better to install them on the small than on the large
side, because it works better to the station owner.
He suggests the reading of meters once in three
months. | don't know, I am sure, how it would
work in some places ; 1 know it causes a good deal of
work, but 1 have always been under the impression that
reading them monthly is the belter way ; it saves a
great deal of trouble and you don’t have such difficulty
in collecting your bills. Sometimes your customers run
away, sometimes the bill gets too large, and ] think
monthly reading is the better way.

Mr. Fisk : In regard to the number business, we find
the serinl numbers change with some manufacturers.
For instance, they will come out with a meter No. 650
Type F; after a while another meter, 630 Type J, or
something else.  To get over that difficulty we started
with our own local number, started with No. 1, and
worked up, and we found it simplified things very much.

Mr. A, A. Wright : [ suppose this matter ot station
meters could not be worked where you run both on
meter and on flat rate.

Mr. Dion : Mr. President, 1 might say that I would
take the station meter to be of special value in a case of
that kind. | would compare the output of the station
as recorded on that meter with the aggregate consump-
tion as recorded in the consumer’s meter; the difference
would represent waste ; and you could determinc on
that whether you were getting enough for your flat
rates or not.

Mr. Wyse : 1 would hke to ask Mr. Dion if he has
adopted the method of having blanks, and having the
man that would otherwise read the meter simply mark
the location ot the hands on those blanks, showing the
locauion ot the hands on the dial ?

Mr. Dion: Yes. The man has a book and each
space contains about tour cards ; each card is a fac-
stmile of the mecter dial, and he takes his pencil and
writes the man s name and pulb three or four strokes
indicating the position ot the different point.rs.

Mr. Wyse: We make the hill out in the office and
give the man those shps in duphcate, one of which he
leaves with the customer showing the indication of the
hands, and the other one he turns nto the office, also
showingr the indication of the hands ona the dial.

A. A0 Wonght: How do you keep account of
these in yaur office so that at any time you can refer to
them ?

Mr. Dion: The book 1s made of svch a size that it
will last about one reading.  We employ two men read-
ing the meters gnd there are four hpoks; each man

takes a book, say, to-day, and he leaves it in the office
the day following, so that the records may be trans-
cribed from the books, and when they are through with
that reading the books are about filled, and they are
filed away, and a new set of books taken out next time.

A, A. Wright: I have never seen anything to
equal the system I use myself. We find no difficuity
whatever in having the whole month, every man’s read-
ing, right in the book, and you can sec everything
about his meter reading any time you want to let him
sec what every month's consumption amounts to and all
about it.

Mr. Dion : How much room in a book would one
customer take ?

A. A. Wright: Two pages to one customer,

Mr. Dion : We have over 3,000 meters; that would
be 6,000 pages.

A. A, Wright: One man couldn't do all that
work ; you would have to have several books, one for
each reader.

Mr. Dion : Each reader has to have a complete list
unless you divide your city into districts.

A. A. Wright : Certainly.

The President : With the Royal Electric Company,
we supply our meter readers with a card for each in-
dividual customer, instead ot a book ; that card is ar-
ranged to take the readings of onc entire year ; it re-
cites the name of the customer, the number of his
meter, and so on, and gives cach reading so that the
meter reader has before him the previcus readings for
all the time of the year that readings have been taken.

Mr. Dion : That is like our system, except that ours
is in book form.

The President : The district is divided by the number
of cards given to cach meter reader ; the card shows
the whole history of each customer’s consumption for
a year. The card is numbered with the ledger folio
and every man's account in the ledger folio must have
an invoice rendered for it, and the card is returnable.

A. A. Wright: You have not one ot your cards
that we can sce.

The President : There will be some presented to-
morrow.

Mr. Bilger: Is a new card issued every time a meter
is changed ?

The President : It is noted on the card.

Mr. Wyse : Do you render your bills quarterly or
how ?

Mr. Dion : We have two periods of three months
each, and three periods of two months each, five pe-iods
for the year.

Mr. Wyse : You don't find that there is more objec-
tion to paying them on account of the larger accounts
than if they were rendered in closer periods, ot say a
month,

Mr. Dion : We have not tried them monthly.

Mr. Wyse : 1 presume the other is satisfactory.

Mzr. Dion: The other works well.

A. A. Wright: You never lose anything by cus.
tomers going away.

Mr. Dion: We occasionally lose a few dollars by
people not paying their bills, but we have to take our
chances in watching those people.

The President: 1 may say for your information, that
in Montreal we kad a large number of quarterly cus-
tomers, in fact, at one time they were all quarterly cus-
tomers, and new contracts were taken making them
pay monthly, and alter that had gone on some time’we
adopted the policy of rendering bills monthly. Those
customers whose contracts provided thzt they should
pay quarterly exercised that right if they wished to, but
they got their bills every month just the same, with the
result that practically every customer that we have now
has got into the habit of paying his bills monthly. It
was not forced upon them, but they were given copies
of their accounts and they found it convenient to pay.
It involves of course some work, cxtra meter reading
and extra making of accounts, but we have found in
practicc we can get in our returns monthly quite agree-
ably.

Mr. Wyse: Do you find that you have better results
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from that than when you rendered them quarcterly?

The President: It has eliminated a great deal of com-
plaint about heavy bills; and it also affords the oppor-
tunity of showing a customer’s varying use; that is, if
he got a bill for two months in the winter time he
would think he had a very large amount, whereas one
month may have been large and the other one comara-
tively small.

Mr. Fisk: Do you ever discount a customer's bill if
paid on or before a certain date.

The President: We do not; our rate in Montreal was
fixed by contract some years ago, but we have lately
innugurated a varying system of rates, very largely on
the lines indicated by Mr. Dioa in his paper. We im-
pose a penalty of interest after the date in the month
provided for in the contract, and also exercise the right
of disconnection. We put that in vogue two or three
years ago. On and after a given date the customers
were notified that their accounts were not paid, and
were called upon to pay them within a couple of days
after. If they did not, they got another notice that
they had not paid, and that at the end of two or three
days more if the account were not paid their service
would be discontinued., At the beginning we had a
great many disconnections to make and reconnections
were made upon their paying a dollar. It has gone on;
we have lost some customers of course by it, but with
no permancat serious loss, until now we have a very
small percentage of customers whose bills are collected
by the man who goes around to make the disconnection.
That is, they wait until he comes around to pay their
bill, instead of paying it to the office.

Mr. A. A, Wright: Where you distribute these
accounts over three months you say the date is placed
on the bill. I suppose ycu mean you give them the bill
for January, February or March, and you merely say
** this account is for these three months™?*

Mr. Dion: I give the actual date of the reading.
There might be only two and one-half months between
the two readings, or there may be over three months,
as the man who reads the meter may not get around on
a certain day.

A. A, Wright: What about these meters, do
you charge rent for them ?

Mr. Dion : We charge a rent for them.

A. A, Wright: You add three months rent in
every time.

Mr. Dion : Three or two as the case may be. We
get twelve months in every year.

T. R. Rosebrugh: I would like to suggest, in
investigating the question of the behaviour of record-
ing watt meters on inductive loads, it might be well to
use a small machine having six collector rings, of which
three might be three phase and three six. In this way,
with six collector rings, you can get the phases all the
way around the circle, 13 degrees apart, and by a
suitable combination of a non-inductive load, you can
divide the 13 degree phases so that you can have the
phase angle almost anything you please.

Mr. Dion : I would like to say a word in reply to
what Mr. Gossler stated in connection with meter
testing. He objects to testing meters in series because
he says an inductive load is introduced which makes
the meters go faster. We do not care in that par-
ticular test how fast or how slow they go, provided
they are all affected alike. The master meter or
standard is first carcfully tested at all the loads, and it
is then used as a standard in series with the meters to
be tested, so that so long as the meters are all affected
alike, the master meter and the others, we don't care
anything about the speed, because we compare the con-
sumption with that of the master meter to determine
the accuracy of the meters afterwards.

Mr. Wyse. But then we have to lose so much revenue
from having the record incorrect.

Mr. Dion: We first test the master meter for ac-
curacy and then we test the other meters by comparison.

Mr. Wyse : Subject to the inductive load.

Mzr. Dion : So long as the master meter is affected
in the same manner as the others the particular speed

does not matter, because we know that the master
meter is correct.

Mr. Gossler : In connection with that matter, |
notice that Mr. Dion suggests counting the revolutions
of the meter, and if you are going to count the revolu-
tionsy ou have to take the individual metersand test them,
If you adjust each meter for an inductive load and place
that meter toregister on a non-inductive load 1 don't see
how you are going to have it register correctly. Thereis
another thing I would like to bring up in connection with
this matter, for discussion, and that is the advis-
ability of adjusting the meter for operating correctly on
full load. ‘The time that the meter is in operation or
1n service on full load is a very small proportion of the
total time it is in use, and we have found that adjusting
meters for three-quarters load is more equitable both
to the consumer and for the company. If you adjust
meters to operate correctly at 3/4ths of the load and
keep within the government restrictions, I think the
results will be certainly more equitable to all concerned.

Mr. Dion : If you refer to my paper you will see we
test them at half load.

Mr. Gossler : I beg your pardon.

Mr. Dion: We test the master meter at several
different loads but we test the others at half loads.

The President : 1 suggest that this discussion be not
closed to-night, but that we close our business for the
afternoon, with the understanding that in the morning
the further discussion of this paper be taken up, and
that you occupy your time all evening getting up what
you wish to say on it. There is a great deal yet to be
said on this subject, and it is worth a great deal to the
operating companies to have it all exhausted and
ventilated. We will now adjourn for this afternoon.

At 5 p.m. the members made an excursion over the
Hamilton and Dundas electric railway, and at 7.30 p.m.
over the Radial Electric Railway to Burlington Beach,
visiting en route the power stations of the radial railway
and the Hamilton street railway. Unfavorable weather
precluded the enjoyment of an excursion by steamer as
per programme.

SECOND DAY.

At 9.30 a.m. the President resumed the chair, and in
calling the convention to order said : Before proceeding
with the regular business, with reference to the Nomin-
ating Committee, it has come to my attention that some
dissatisfaction exists with some of the members at the
action of the Executive Committee in undertaking to
appoint a Nominating Committee. [ endeavored to
make it cleai yesterday that the action of the Nominat-
ing Committee is in no sense binding ; that everybody
here has a perfect right to put in the names of candi-
dates when nominations are called for. The Executive
Committee did not intend and do not wish to take out
of the hands of the convention that which belongs to it,
and | want to say right here and now that if there is
anyone who objects to the action of the Executive Com-
mittee in appointing that Nominating Committee we
should hear from them now. We belicved that we
were representing the sense of the convention in en-
deavoring to concentrate our action in nominations, but
if there is any objection to it I want cveryone
to make objection now. If it be the sense of
this convention that the Nominating Committee shall
not put in nominations, we will ask to have the Nomi-
nating Committee discharged; but do not let anyone go
outside and say, ‘* Well, I don't think the Executive
Committee ought to appoint a Nominating Committee.”
Say it right here and now.  If the Executive Committee
have done more than they ought to, sit down on them
hard and they will get out.

A. A, Wright: I may say that for one 1 was
very well pleased when the matter came up in the way
that it did. I have no idea that this Assodiation should
be run by a clique or should be in the hands of a ring,
but we must have noticed that when nominations are
made miscellaneously one man nominates a friend of
his and another nominates a man because he chances to
know hin, and this thing works wrongly. .\ nominat-
ing committec know all the ins and outs of this thing,
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and are supposed to take the matter into deliberate
consideration and sce that no man is nominated without
having his status and the branch of the industry which
he represents thoroughly discussed.  Although I am &
central station man, ] don't want this institution to be
run by central station men. 1 wouldn't like to see tele-
graph men run this institution, neither the telepbone
men, but | believe we shou'd live harmoniously together.
We are all here to help develop this one branch of the
industries of Canada. This committee, when they
nominate a man, ought to take these matters into con-
sideration, and I believe that they will. And then, as
our President has very truly remarked, we have a safe-
guard ; if there is any man who has been left off, we
have a perfect right to nominate that man and give our
reasons for nominating him, and if we as a body think
he should be elected we have a perfect right to elect
him. But I believe this is a good way of doing the
work ; it has been found to work well on some other
occasions. | would like to see cvery single branch
thoroughly and well represented on the board. [ don't
want to see any branch enjoy a monopoly of control.
(Applause.)

The President : 1 take it from the applause to Mr.
Wiight's remarks that there are no objections to the
course of the Executive Committee in appointing a nowmi-
nating committee—therefore 1 will hope to receive 2
report from them during the day as to the names of the
officers of the Executive Commiittee, of the President,
1st Vice-President and 2nd Vice-President, but before
coming to that point we wiil proceed with the regular
order of business, and that matter will come up under
the title ot general business.  The first order of busi-
ness is consideration of the reports of commitices. We
received the reports of the committees yesterday and
they were accepted and approved, but the consideration
of the recommendations made in those reports would
appear to be covered by this item of the '*order of
business " ; and perhaps the first and most important
recommendation is that one of the Committee on Legis-
lation, that the members of this Association formulate
some plan cavering a period of say five years, whereby
each company will contribute yearly a given sum to-
wards the necessary expenses of the Legislation Com-
mittee. As Mr. Yule very properly stated yesterday
when the time for legislative work begins, a good deal
of the energy of the committee is lost in finding funds.
They are hindered in the beginning ; they don’t know
whether they are going to be able to carry out what
they wish, because they are not in possession of funds,
and funds are undoubtedly necessary to employ repre-
sentative lawyers and capable people to look after mat-
ters, and besides that and beyond that, the idea con-
veyed by the committee’s report was that the Associa-
tion should be kept informed, kept in touch with all
bills presented to the legislature which may affect the
general interests of electrical industries. Therefore |
think the first question to take up this morning is the
formulation of some method whereby that idea can be
put into effect, and I shall be pleased to hear from any
of you as to what can be done in that direction.

Mr. John Yule: As I understand the report, our
recommendation or suggestion is that our successors
in office of the new Legislative Committee take that
into consideration. At the same time it is brought up
for hearing what suggestions may come from members
of the Association to give the committee an idea in what
lines to work.

The President : As a very active member and an old
member of that committee have you any suggestions
to offer as to the amount of annual contribution
the members might pay? ! bring that up merely
that it may be considered here, and while perhaps
not acted upon, the idea will be growing.

Mr. Yule: That question has passed through my
mind several times as to what would be a proper or
reasonable amount for the different companies to agree
to contribute for five years, and 1 don't think, even
from the large companies, we would want more than
$10, and going down as low as one dollar or two
dollars per vear. It may not be used and it may not

be necessary, but during that five years a crisis might
arise in which we would want quite & sum of money,
and by gathering this fund we would have it in hand.
It is thought well we should retain a solicitor in To-
ronto, examine every bill thatis introduced in the legis-
lature of Ontario and in the Dominion house, and see
that nothing is lost sight of.

The President : I trust you will not leave out the pro-
vince of Quebec.

Mr. Yule : We discussed this morning upstairs the
question of electing a separate committee for Quebec.

The President : Covering the same idea?

Mr. Yule: Yes. By collecting this fund we would
have an amount in band in case of emergency: We do
not want any large amounts ; we rather want a large
number of small amounts from a large number of com-
panies. If we got 100 companies to enter into an ar-
rangemeont such as that, if the sums range from one
dollar to ten dollars it would be quite a sum in the
aggregate, but it would be a very small amount for
those contributing. It is entirely voluntary, and you
have to use a good deal of judgment in asking them to
contribute. Some companies are better off than others,
and some are more willing than others, and it will take
a good deal of work to get this scheme organized and
get it carried out, but I think it can be done. That is
what passed through my mind in making that sugges-
tion. We talked it over at the last meeting of the
committee and concluded that something of that kind
to successfully attend to this business will be necessary.
We have attended two meetings of the legislature; 1
have been pretty constantly in attendance at both those
meetings, and have noticed the way in which legis-
lation is introduced and carried through. Something
may arise in a town or village or city ; the corporation
wants something carried through and they find the act
interferes with it ; they lay the matter over, and they
ask their member to introduce an amendment to that
act that will comply with their conditions, with what
they want to carry through, and that amendment has
to apply either to the whole Dominion, it it is in the
Dominion house, or to the whole province. It is often
looked upon as not amounting to anything, while very
often it is a very serious amendment to an act and it
goes through without anybody knowing anything about
it, or without anybody being on the ground who is
posted on that particular subject to point out where it
will operate to the detriment of others, where there are
a larger number of people interested, although it may
be an advantage to that particular village or town or
city. The members do not attend to their duties
as they cught to. 'We all ought to get copies of those
acts, and that is part of their duty. I suggest to the
gentlemen here now, that they should remind their
members in going to either ot the Houses that if a bill
is introduced that affects in any way a lighting com-
pany or any other branch of the industry, that they
should send copies of that bill to them. 1 don't know
that I can say anything further to impress upon this
convention the importance of this matter being attend-
ed to, and of organization for the purpose of attending
toit.  Mr. Wright has had a good deal of experience,
perhaps he can say something. (Applause).

The President: 1 understand your suggestion to be
that this would be a conttibution by companies and not
by individuuls?

Mr. Yule: By companics, not by individuals.

The President: Therefore the maximum of the ex-
pense, S10 a year, which you suggest, would seem to
be not at all severe upon any operating company?

Mr. Yule: That was the idea.

The President: While a company may huve in it a
number of members of the Association, as a company
the amount of S$10 would not be too small an amount to
be paid by any of them, and, as you say, if we could get
100 companies organized together to contribute a fund
amounting to say a thousand dollars a year, it would
put the Legisiative Committee of this Association in
such a position that the interests of all could
be guarded. Being forewarned by knowledge of
legislation going on or offered, it could be very casily
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ovi.come; and I think it is proper for us to
realize and scatter broadcast among those who are not
members of the Association, the idea that this Associa-
tion desires legislation that only is just and equitable
and tair, and that we are organized together tor pro-
tection against unfair legislation only ; therefore our
efforts are entirely proper.  We have communitive in-
terests usually, and by making our cfforts in the direc-
tion of proper legislation and guarding against improper
legiislation, we have a concrete idea to work for which
will make our Association powerful and popular and
give a reason why companies who are not represented
should tind representation here. We should grow ~ and
it seems to me that the kernel of that growth is now
planted by this legislation obtained last year. I
suggest that it be expressed as the sense of this
Convention that the next legislative committee be
authorized and empowered, and if you please, directed
to endeavour to get every operating company in Canada
as members ot this Association and contributors to the
legislative fund.

Mr. Yule: I would not like it to go out that the Asso-
ciation expects $10 per annum from every company. 1
would mention $10 as the maximum and $1 as the
minimum. *

The President ¢ [t seems to me one dollar is too insig-
nificant a sum for any company. For an individual it
is another thing. There is not an operating company
in Canada to-day that does not squander $10 for other
purposes without hesitation, and it does seem to me
that there is not a company in the whole of Canada that
would be impoverished or hurt by the contribution of
$10. The larger ones can give more if they want to.

Mr. Yule : The method might be adopted this yearin
sending out agreements to different companies (you
know we got an agreement printed for the company to
sign, and along with that agreement the amount was
suggested to the company; they considered the circum-
stances of the company and took the liberty of suggest-
ing to them what they thought would be a proper
amount for them to contribute, and that worked very
well).

The President: That had reference to a special
amount which you wanted to raise, not to a continuing
yearly amount ?

Mr. Yule: Yes. The same principle would apply.

The President : You wanted $100 from some of them
and you were conter.t with S5 from others.

Mr. Yule: Yes,

The President: This, I think, is a different line.
Those who have contributed $10 yearly may, on
occasion, find it necessary to contribute more.

Mr. Yule: The whole of those yearly subscriptions
will not be used up each year.

The President : Not each year, no.

Mr. Yule : The committee went over the list of com-
panies and used their judgment in suggesting to those
companies the amount they thought they could contri-
bute or agree to contribute, and 1 do not see why the
same method should not be adopted in applying for the
yearly subscription.

The President : My sugyestion is not that the Legis-
lative Committee receive as the sease of this convention
instruction as to the amount that they should scek for,
but to have it expressed as the sense of this convention
that the most important work that we have in hand
now and may have for some time to come is the pro-
curement of proper legislation, and that the Legislation
Committee endeavor to get all the companies in the
country interested as contributors to a necessary fund.

Mr. Yule: I would like to expliin to the Association
and have it go out to the companies that the lighting
companies in a gieat measure are handicapped, owing
to the division of interests. Other interests are moie
concentrated ; they may be under one board of manage-
ment, they can bring their influence and do their work
in a moment's notice. We are largely handicapped by
the amount of work we have to do to get those who
should be interested to take action or to support the
action of the committee.

A. A, Wright: 1 would particuiarly support the

position Mr. Yule has taken with relerence to the attis
tude central station men should tike with regard to
their representatives in the legislatuie, 1 think this is
a grood idea, if we can only get the central station men
to follow it up. Take South Renfrew for instance,
We have five companies in South Renlrew, and if every
one of these companies annually when the local legis.
lature met were to drop a card or letter to our represen-
tative, stating to him that they wanted him to be care-
ful and let them know at once if any legislation of any
kind whatever were introduced with reterence to elec-
tric lighting or touching electrical industries it that re-
presentative got five letters, one from cach of the differ-
ent companies, he would begin to think there was
something in it He wouldn't wunt to have the an-
tagonistic element working against him, which these
companies could bring to bear, and he would be on the
qui vive to keep close watch of what was gaing on and
let these men know. The great difliculty that I see is
to get central station men to do their part. It occurs
to me to suggest that if this committee should strike
off a copy of a letter and every year when the legis-
lature meets should send this letter to the managers of
central stations and say, ** Would you have any objec-
tion to copying out this letter and sending it to your
representative in the local legislature ?"*  Certainly that
would bring this matter to their attention and [ don't
think the central station man would object to doing
that much in his own interests. My idea is that this
committee which is appointed to take this whole matter
into consideration I am following up what Mr. Yule
suggested in order to bring ideas before this committee
—ascertain how much it is going to cost to pay a
lawyer to watch this thing in the legislatures, and when
we get an idea of how much our expenses are going to
be annually, and how much of & sinking fund is requir-
ed, they would form an estimate ot how much of an
average would be necessary for central station men, or
those engaged in electricity, to give ; and that would
give us an idea of what we ought to do.

J. J. Wright: 1 would move that that Committee
take these matters up and if the resolution is put in the
words that you, Mr. President, gave us a short time
ago, I think it would cover the ground.

Mr. Wyse: I second the motion. I was going to
say, 1 don't think the Association wants to give the
Committee on Legislation detailed instructions. They
are appointed for that business, and they should be cap-
able of discharging it. Whether they adopt a means of
looking after the legislation that may come up through
central station men, or through lawyers or through
both, the manner and details of looking after it should
be left to them.

Mr. Yule: The duty of a lawyer would only be to
look up the acts that affect us, or amendments rather,
and see what the effect of those amendments are.

The President: 1 understand that the motion does nat
pretend to enter into details, but to express as the
sense of this Convention that the care of looking after
proper legislation be the especial duty of the legislative
committee, and that they give their best attention to it.
No instructicns in detail whatever.

A, A. Wright: We were only giving suggestions,

H. R. Leyden: Am I 1o understand that this
committee is look after all electrical legislation? It has
been spoken of a number of times as simply taking care
of legislation affecting central stations. My idea is
that they should include the telephone, the telegraph
and other electrical interests as well.  Although the
Bell Telephone Company have an attorney acting for
them, still our attorney would work in conjunction with
him. There has been considerable dissatisfaction with
the method that has been employed heretofore in look-
ing after this legislation, and there has been friction
between telephone, telegraph companies and central
station men, and | think the scope of this committee
should be broadened sufficiently to allow them to take
carc of all clectrical interests.

Mr. Wyse: 1 think, in that case, the telcphone com-
panies and telegraph companies, as well as central sta-
tion men, should contribute their quota towards the
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expense of looking after this legislation, and not alone
central station men.

The President: Both suggestions, I taket, are tunda-
mentally correct.

Me. . J. Wright: 1 think of our Assormtion woald
co-operate with them, 1 have not the s'ghtest doubt
that they would be willing to meet a subscription cover-
ing expenses.

The President: 1 have no doubt that the Association
waould be very glad to aflord to telephone, telegraph
and street railway compantes, mformation which they
might obtain in regard to legislation going o, and per-
haps in that way make 1t mamfest that our action is
beneficial to them as well as to ourselves.

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

The President® Is there any other report or recom-
mendation of committees to be considered? (No re-
sponse.) That appears to be all the consideration you
seem to want to give to reports of committees. The
next business on the programme is the clection of the
standing committees, and we will receive the report of
the Nominating Committee on that. The Nominat-
ing Comumittee recommend as the Committee on
Statistics: Mr ] A, Kammerer, Toronto; Mr. A,
A. Wright, Renfrew and Mr. J. F. H. Wyse, Brant-
ford, Mr. Kammerer to be chairman of the com-
mittee. Does this recommendation meet with your ap-
proval? (Carried.)

The President: Committee on Meter Inspection—-
Mr A. A. Dion, Otiawa; Mr I E.Cary, $t. Catharines;
Mr. J. J. Wright, Toronto; Mr. Dion to be chairman.
Does this meet with your approval?  (Carried.)

The President: Committee on Legislation— Mr. J.
J. Weright, Toronte; Mr. B. I'. Reesor, Lindsay: Mr.
C. B. Hunt, London; Mr John Yule, Guelph: Mr, H.
R. Leyden, Hamilton; Mr A A Dion, Qutawa: Mr.
W. H. Comstock, M.P., Brockville; Mr, A. L. Bricth-
aupt, Berlin; Mr. Wright to be chairman. Does this
committec meet with your approval? (Carried.)

The President: In the report of the committee to
confer with the Fire Underwriters there was a suggestion,
perhaps not definitely expressed, that it might be well
to continue that committee, not with the hope of doing
very much with the Underwriters, but perhaps in the
hope that municipalities might ordain certain ordin-
ances which would bring about the inspection of wiring
by the civic authorities instead of by the fire under-
writers. Do you wish to have that committee continued
with that object in view or let it die?

Ms. J. J. Wright: That refers principally to the pro-
vince of Quebec, I understand. 1 don’t know that |
should be in a position to criticize. If that was refer-
ring to Ontario, I should certainly object strenuously to
have any power of that kind put into the hands of the
municipality, taking into account the manner in which
municipalities handle those matters as a general
thing.

Mr. Gossler: 1 might say for Mr. Wright's infor-
mation that Mr. Hadrill, Secretary of the Board of Fire
Underwriters, which I think covers the Dominion,
stated that the Fire Underwriters hoped and expected
that the municipalities throughout the Dominion would
enact by-laws that would make the enforcement of the
Fire Underwriters’ rules part of the building laws, and
he said that was being done in the United States; there
were over sixty municipalities there that had included
in the by-laws enforcement of the Fire Underwriters'
rules, and there had been two towns in the Dominion
of Canada, the city of Winnipeg and the municipality
of Brandon, so evidently the fire underwriters were
starting out with the idea of making inspection part of
the municipal by-laws.

Mr J ] Wright: My experience of municipal repre-
sentatives is that they are competent to handle things
of that kind

Mr Wonlsevs In the States in the last few years
they have had this matter up before the councils of the
vitrious cities there, in relation to the fice  derwriters’
rules and regulations, and the majority of the cities

have taken those rules and placed them among all their
other buiiding rules and regulations. Not only have
they gone that far, but they have also appointed a man
who has to pass a civil examination electrically as an
inspector of electrical work and apparatus installed
in those cities. Bevides that, the underwriters them-
selves have an inspector or inspectors, who cover a
certain territory, and before any work is done electri-
cally in any way, they have to apply to the various electri-
cal inspectors of the various cities in which the work is
done before they go abiead. They must get a permit
from him before they do any work.  After the permit is
given they have to apply to some of the managers of
the board of fire underwriters in the various localities
and secure a permit from them before they can go any
further. After that permit is granted they go ahead
and do their work, and then the inspector must inspect
it before any current is turned on. They have made it
a very rigid rule, and in consequence the work is being
done far better than it bas ever been donc before.
There has been less trouble in the last five years in
electrical wiring than in all the years before, and it is
all through the municipalities adopting rules and regu-
lations laid down by the board of fire underwriters.

Mr. Wyse: I think the municipalities adopting those
rules and trying to enforce them would only be an
assistance to what we want at the present time, perfect
wiring.

The President: 1n 1the Province of Ontario it happens
that one of our very oldest members has the matter of
inspection in charge, and it is undoubtedly through his
personality that common sense application of these rules
is given, but elsewhere the whole difficulty with the
situation is that there is no centralized anthority any-
where which can call upon and be called upon to see
that any given set of rules is carried out, and the sense
of the convention last year was that the advantage of
the vperating companies was to have some authorized
authority who would look after this matter and see that
any rules, be they whatever they may, be carried out.
Now, whether it be by the municipalities or bourd of fire
underwriters, is immaterial. If the municipalities take
the rules of the board of fire underwriters, and make
them the law of their municipality, then it becomes in-
cumbent upon everyone having to do with them to
exccute the law. Thereby we get a responsible cen-
trallized authority, and, as Mr. Woolsey said, any
corruption or mismanagement is guarded against in the
States by the board of fire underwriters in addition
giving a certificate. Therefore, if there be any contra-
diction between the action of a municipal inspector and
the underwriters' inspector, it is discoverable at once.
If the corruption extends to the inspector of the board
of fire underwriters as well as to the inspector of the
municipality, then of course the company or customer
suffers. But when you establish a certain principle hy
law, then you have a lot of inspectors, that is, you have
the general public and the law itself. Last year it
seemed to be our view that we wanted somewhere in
some place somebody authorized to supervise this thing
intelligently.

J. J. Wright : 1 think the whole loss falls on the fire
underwriters ; they are the proper parties to see that
the work is done according to their ideas.

Mr. Gossler : In regard to that, the committee tried
to explain to the sub-committee of the fire underwriters
that the fire insurance companies were really the losers
in the matter, but they did not seem to see it in that
light. It seems to me they are perfectly willing to
accept the certificates of the electric lighting companies
if they will certify to the fact that the wiring has been
done in accordance with the board of fire underwriters’
rules ; but for the lighting companies’ and power com-
panies' own protection 1 think there shonld be an in-
dependent inspection from an outside source. [ speak
of that for this reason—when it is left to the electric
lighting companies or clectric power companies they
are liable to draw on their imagination as to what con-
stitutes compliance with the board of fire underwriters’
rules. [ know of several cases where very objection-
able installations have been put in and objected to by
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one company, and another company has come along
and taken them right on those lines.

The President : Is it your wish, geatlemen, that this
committee should be continued, to report at the next
convention what they find can be accomplished?
(Motion carried to continue committee.)

A, B, Smith: Who are the committee ?

The President : Mr. Dion, Mr. Gossler and Alderman
Sadler. There was another member, Mr. Badger, and
it would be proper to appoint someone in his stead, and
I will be glad to receive suggestions. Mr. Badger was
appointed because he was in Quebec. Mr. Sangster,
would you be kind enough to act as the other member
of the committee? Mr. Andiew Sangster will be the
remaining member of that committee. Now, the next
business before us is the selection of the place and time
for the next meeting of the convention.

Mr. Dion: I desire on behalf of Ottawa city to extend
a cordial invitation to this Association to hold its next
convention there. | can assure you of a very hearty
reception, and I do not think it is necessary for me to
say very much in support of this invitation, because it
would seem as if it were Ottawa’s turn to get it. We
have not had a conveation of this Associztion for five
years ; since that time it has been in Toronto and been
further west and also further east. Ottawa is a ceatral
place, and I have spoken to a number of members about
it and t.iey seem to be quite agreeable to the idea. At
any rate, i propose Ottawa, and I hope the convention
will decide to come there. (Applasue.)

The President : It does not seem to be any use to
ask for any who are contrary minded to speak —thete-
fore it will be Ottawa next. (Prolonged applause.)
The next item on the programme is General Business.

Moved and seconded, that this Association express to Mr.
James Conmee its apprecixtion of his earnest efforts 1n securing
cquitable legslation concerning the electrical industries of the
province of Ontario, and that the combined Executive and Legis-
Jative Committees be instructed to convey this expression to Mr.
Conmee in a proper and fitting manner.

A. B. Smith: 1 would move, seconded by Mr. Yule,
that our Secretary be allowed the usual grant for the
year. Carried.

The President : Now, gentlemen, we arrive at the
question of papers, and we adjourned yesterday with
the discussion upon Mr. Dion’s paper unfinished. We
had, perhaps, fully exhausted that element of the subject
having reference to testing and methods of reading and
so forth, but have not taken up the question of rates.
If there be anything more to be said on the matter of
meters, meter placing, meter testing and meter reading,
we should be pleased to hear from you now, and I want
to repeat what [ said yesterday, that I hope that every-
one here will take an active part; if necessary, rap
another fellow over the knuckles in order to get some
fire into our discussion.

Mr. C. H. Wright: Mr. Dion in his paper at page
2, section 4, says, ‘‘The current should be calculated
from the indications of a Siemens dynamometer. If
none is available, the wall ampere meter, which should
be frequently calibrated, may be used instead.” I think
a Weston ammeter will be found more convenient and
veliable. Last year Mr. C. E. Haskins, the meter expert,
provided a plan of testing meters in houses. He takesa
bank of lamps of a lower voltage than those in use on the
company’s wire and calibrates them at different voltages,
and he can test the meter without any disturbance
whatever, and this removes any doubt that may be
in the consumer’s mind as to the accuracy of the
meter. On page 3, under the heading °‘ Station
Meters,” Mr. Dion says, ‘‘The practice of meter-
ing the output of the central station, which is be-
coming quite popular, isa move in the right direction.
The data obtained through the use of station metersis not
otherwise available. It is sure to lead to ecoromies in the
station, and will be of material assistance in making and
re-adjusting rates.” I doubt the reliability of this data.
Furthur back Mr. Dion refers tothe size of metersin rela-
tion to theload. When we install a large meter for mea-
suring the total output, this meter at certain hours of
the day will work on a very light load. Take the case
of hotels, where the lights are burning late, you

will have lots of meters working on practically full load,
whereas your large meter in the station is working on
low load; in fact, after twelve o'clock it is no uncommon
thing to see this large meter stop altogether. You take
and add up your house meter readings and check them
against the main meter in the station, and the difference
is altogether too great. Large differences in stations,
perhaps, are to be looked for where we have trans-
formers. In one station where 1 was employed, we
thuught there was something the matter with the meter,
and had it recalibrated ; in all cases we got difference
of from 20 to 30 per cent. between the total readings
of the house meters and the main meter in the station,
I know we calculated our other losses to be about 5%,
and the transformerloss could not have made up the
25 per cent. difference present. So that the fact of
these large meters working on small load, looks to me
as though the data thus obtained is not perfectly reliable,

A, A, Wright: We had as high as 36 per cent. loss
once in a large bank of transformers. You promised to
show us that card.

The President: That will come up in the reading of
the next paper. Is there anything further desired to be
said on this question?

Mr. Leyden: I want to say a word as to what Mr.
Dion said as to when a customer objected to the reading
of the meter, immediately removing it and replacing it
by another meter. To my mind this is not the best way
out of the difficulty. Mr. Dion states that it is not the
proper method to test a meter on the premises. While
you might not be able to get as accurate results on the
premises as you would in your own testing room, still,
if you do get any results at all, and they are anywhere
nearly correct, the customer is a great deal better satis-
fied, and is very much less liable to complain the second
time than if you take the meter out and put in 2 correct
one. If you can show to him right on the premises
that the first meter is correct, you are not liable to have
much further trouble.

Mr. Fisk: I dornot thinkitishardly the right thing to
do to have to humor every customer into believing his
meter is right.  We pay the Government for informing
the public as well as ourselves that these meters are
correct, and it a record is kept of the original test of
these meters, and that is shown to the customer, I
think that is far enough. If he is dissatisfied, then the
law provides that by him depositing the proper amount
the meter can be verified, and then there is no doubt
about it at all. If you try and humor every customer
that is dissatisfied, you have abig job on hard. If you
take one man’s meter out.and put another one in exactly
the same, perhaps his conditions will change a little ;
he gets better results and he at once says, ‘1 know what
is the matter, that other meter is wrong’. He tells all
his friends, and you have got to change everybody’s
meter ; whereas probably the meter is all right.
We pay the Government for testing these meters, and
they have the option of depositing their fee and getting
the certificate themselves, and if they do that, this certi-
ficate not only answers their purpose, but it also gives
the lighting company another lease of life for five years
on that particular meter, wnich 1 think is the proper
way.

F liir. Dion : Have you any competition in your town, Mr.
Fisk ?

Mr. Woolsey : This meter question I think would apply
to the province of the legislative committee. In several
cities in the States that same question of doubt has arisen
with the subscriber or with the consumer as to the meter
being correct or not. 1t has gone into the board of clec-
trical control of the various cities, When the consumer
makes complaint or has an idea that his meter is not read-
ing right, he applies to the board of electrical control, the
inspector of it is the inspector of all electrical work, and the
customer has to take his meter out and take 1t to the n-
spector’s office, or else the inspector comes to the house and
raspects the meter, and then if the meter is found to be out,
or is found not to be correct, thc company has to pay one
dollar te the inspector and put in a meter that 1s right, but
if it is found to be correct then the customer has to pay the
dollar to the inspector.

Mr. Yule : Ourpractice has been to explain to the custom-
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ets complaimng of the meters that our measutes are certi
fid to by the government as beng correct , that we have
pracucally no control over the meter , that 1t is tested and
<caled up and put on the premuses , and we  refer them to
the tnspector without giving them any iformation as to
making a depsit or amything at all.  In nine cases out of
ten we do not hear anything more from them  The inspector
explans to them what the operation of the law is and what
is necessary.,

Mr. Henderson . In reference to testing meters in houscs,
you take a wmeter that has been changed from store to
store and the meter has been runming slow, it s moved
to tis new place and through transit it has jarred the jewel
and 1t 1s running slow, whereas in the last installation the
meter was probably running fast,  Another point in chang-
ing meters: A man complans of his bill, it is true
that the meter, flom his previous readings or acrounts,
s tunmng fast, at the same time, if that meter were tested
m that b use witheut removal, it would obwiate the
danger of jarnog the jewel and 1t would be a great ad-
vantage,

ALAL Waght: Ttis very fortunate that Mr. Dion introduced
that clause into his paper.  You can not give any hard and
fast way in which the-e things can be adjusted. A great
deai depends on the man that has to deal with the woman.
(Applause).  You have to be guided by circumstances. 1
am not pattcularly touched with the blatney stone of the
Trshman, but sull 1 find 1t necessary to use the persuasive
clement with a great deal of dexterty and a great deal of
suavity of manner 1o get over these difficulues | you can't
handle any two ahke  When all fails 1tell them that of
course it 1s possible this meter may be running wrong, but we
believe it 15 rght, and of they are prepared 1o put up sufficient
money to pay the expense, we will bring the government in-
spector and have it exanuned, and if it 12 wrong we will pay
all expenses, but if the meter 1s correct and found to be
going night they hase to pay the expense. I never found
that to fail 10 satisfying the woman,

Mr. Yule: I'he only way is, of they think it is desirable
to have an nspection made of the meters on the premises,
let the Government tnspector do st , he s the most neutral.
If ofhcials of the company go thete fur the puspuse of
persuading the people that the meters are all right, it will
have httle cffect.

Mr. Dion: I find in Ottawa that the Government in-
sprctor refuses to tost meters on the premises , you have to
take the meter down and take it up to hus office, so that
unless the owner of the meter comes along with his meter,
there 15 no certainty to him that the meter has not been
tampered wuh before it reaches the inspector. I would
hike to know what the practice is in other places?

A, A Wright. One other scheme I have adopted with
reference to this—when the fust complaint is made I say,
*really, I don't think there 1s anything wrong with this meter,
for this reason, that the meter we have put into your place
15 a test meter that we got from the factory expressly to
test our meters by,  (lLaughter.) It is not any ordinary
meter that you have in your place, but it is a test
meter.”

1. 1. Wrght: May I ask Mr. \Wright what particular
church be stays away trom when he does not go?

Ao A Winght. Mr, Presideny, T am aleading member of
all the churches.  (Applause.)

Mr. Gassler . Three or four years ago the Royal Electric
Co. had numerous complamnts ftom customers of their
meters either humaung or runaing too fast, or not in
accordance with the light consumpuion, and we undertook
to maintain that our meters were nght, although we didn't
knuw quite ourscives whether they were or not.  Bat we
umivrtouk to say they were nght. We started an investi
patien, with. the idea of being able to maintain that
those mictas were nght or else finding out for our-
sulves whether they were night or wrong , we started out
with a sery thotough wvesugation and madetests. T may say
<afely ihat we bad hundreds of complainis of meters running
fast. Sance thal tume we have gone into it not with the
wea of Lumoning the customer, ot using blarney, but main
ramng that what we said was correct. We reduced our
complants down.  We have some 3000 meters in use, about
3oce customers, and I am safe in saying we have not within
the last year had 25 complaints . we have, in every case,
undertiken to show the custumer that the meter was cor
teet, we then telt them that the metet has been subjected

to our own test, and has beea passed by the Government
inspector, and if they so desire they can call in the Govern-
ment inspector to verify our statement ; and we have practi-
cally eliminated complaints from customers  We use several
meters  the Schallenberger meter principalls, the Siemens
meter, and some Duncan meters. 1 don’t think itis a
questin of humoring the custamer at ail, it is maintaining
the fact that you are right,

J. J. Wright: The unfortunate part of this business is
that meters very often do go wrong

Mr. Gossler: 1 may say in connection with that question
that we have taken up the matter so thoroughly that we do
not find that many of our meters go wrang

J. J. Wright: ‘That would refer more particutarly to
alternating current meters, which you know are very much
more reliable than the meter used on direct current.

Mr. Street I find about the easiest way to satisfy a cus-
tomer making any complaint is to maintain that the meter is
correct, and to at once refer to the account and say, have
you compared your account for a period this year with the
cotresponding period last year; and on doing that (it can
be done in a very few minutes in the office), 1 find the cus
tomers are very casily satisfied ; that in mdny cases it can
be shown that the accounts are not any higher, very often
less, and they go away quite satisfied. I find that a very
satisfactory way.

A. A. Wright - That is a good way ; that is one of the
ways 1 have adopted tan, when everything fails.

The President- Apparently you all reahze the same
thing. After a‘l, the most effective way of dealing with your
customer is to take him entirely into your confidence ; ex-
plain to him fully all the workings of the meter, explain to
him why his meter operates, why it registers, and why it
registers a certain quantity ; inform him as much as you
can, give him all the information you have on the subject
yourself, and he then realizes that you are intending to give
him what he pays for, and that you desire him to know haw
he can determine it for himself; and I may say that I have
found that method effective rather than when any refer-
ment to the government inspection or any test ar examina-
tion was offered  The very fact that you tell him all that you
know about it, so that he will understand that you take him
into your cenfidence, satisfies him, If there be no other
remarks on that branch of the subjest we will 1ake up the
question of meter rates. For the purpase of starting the
discussion, I may say that in Montreal we have practically
three systems, one of them is the single rate, another is
payment of a given umount for the first hour per lamp per
day, and a very small amount for anything in excess of the
first hour per lamp per day; the third method is to charge
a fixed monthly sum, that being ascertained and determined
by the leakage ~urrent of the transformer having been as-
certained and a value put upon that ; then the value of the
transformer ascertained 2:d a percentage of that amount
added to the leakage current value, and in addition ta that
a sum representing the interest or return that you want
upon the capital invested in your entire plant for that
amount of current that that man wants as represented by his
transformer capacity. We have figured those out for all the
various sizes of transformers so that our canvasser is able to
say to a man, if you want a 5o light capacity tran-former
you will pay us so much per month and without any refer-
ence to your burning, and in addition to that pay us a sum
for the current register. That plan is perhaps the most fair
to all partics, but it is not accepted by some of the custemers
because it calls upon them to pay more than they would
pay upon the single rate plan, thereby determining that they
as customers upun the single rate plan are a loss to us, be-
cause the fixed sum that we determine in thar way covers
the cost of current that we give him in leakage, covers the
cost of the investment we have made to be able to give him
the service up to that capacity, then the amount that he
pays for the current that he uses represents the costs of mak-
ing and delivering that current to him, plus whatever profit
we want on the transaction. Thersby every customer is
placed upon an even footing, each man pays his proportion
of the investment that is made for him, and he actually pays
the cost of manufacturing the current which he actually
uses. I may say that we have on the first hour per lamp
per day plan, and upon the transformer leakage or energiz
ing plan, customers to the extent of nearly 2000, our single
rate customers being principally residences and some small
stores.  Either of those plans cultivates the long hour user,
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or the use of the current for a longer period.  When you
make the price for the excess over the first hour pet lamp
per day small, the user does not feel the necessity of econi
mizing and cutting off the hght, that 1s, he feels he can
burn another hour with very small cost, and that encourages,
therefore, long burning.  On the other plan the man reahizes
heis paying for the current he actually coniumes and a
small amount to excess to make the total price less per hout
when he uses more current.

Mr. Fisk : When you have a number of customers and
varying loads on one transformer, how do jou arrtve at 1t
then?

The Prestdent : We undertake to determine the maxi-
mum transformer capacity of each customer and rate him
accordingly for the transformer encrgizing term.

Mr. Bilger. Do you give the customers a chance of
changing to either one or the other of these methods ?

The President : Not after he has made his contract, we
have that determined at the beginning, ard I may say we
tty to point out to the customer what the effect of the
different plans would be.

Mr. Wyse: Do you endeavor to put all your customers
on contract ?

The President : We have none that are not; we won't
take a man that is not.

A. A. Wright : How long is your contract made for?

The President : We have nearly 2000 for five years and
none less than one year. Ve will not take a contract for
less than one year, except that which 1s known as tempor-
ary service, 2nd for temporary service the customer pays the
cost of instalhing and the cost of removal, and then ordinary
curtent rates it the service is 1n the summer ; if it be at the
time of our heavy load in the winter, we make him a special
price.  We take no one without a signed contract.

A. A. Wright : What do you mean by remaval ?

I'he President . The cost of removal of the installation.
Suppose a man wants to put up 100 or 200 hghts for illumt.
nating, he hasto pay the cost of putting up and taking
down

A. A. Wnght: That 1s when it belongs to you.

The President : Yes. We don't wish to give a customer
the nght to withdraw at any time he pleases; we must
formulate and arrange our business so that we know what
we have in sight, what we can prepare for ; the question of
competition does not enter into it at all ; when we make
arrangements to supply a man we want to make arrange-
ments to supply him for a given period of ume, and that
period of time we know, and 1t 1s fixed by contract.

Mr, Wyse : Doesn't competition enter into 1t very mateat-
ally then, though indirectly, because if you didn't have any
contract he would have the nght to go to a competing com-
pany at any tim2.

The President : A more important feature would be that
he would have the right to give up vsing the service and go
to candles 1t he wanted to.

Mr. Wyse . If there wasn’t some competing company that
could give an equally good service, say for instance in elic-
tric light, there woudn’t be any inducement for him to
change.

The President: Perhaps I might better say that it is
competition, because it 1s competition from candles. A
man who 1s not under contract with you and is dissatisfied
etther with fancied error in tus bills or the personality of the
manager, may in revenge give up the use of the light, and 1f
he cannot get gas, burn kerosene oil and candles; in fact,
we had one case in Montreal where 2 man wouldn't pay the
price we asked him for some temgorary purpose who said
he would go back to candles rather than burn electrnic hght,
and he did, as a matter of fact. The purpose 1s to hold
your business 1n hand for a certain specified ume.

Mr. Wyse: And against any or all competition.

The President : It has that effect.

Mr. Bilger: How would that act with 2 customer who
was put out of his premises.

The President: We endeavor in taking a customer to
ascertain his financial status, and if he would be such a one
as would be likely to be put out for non-payment of rent, we
request him to provide a deposit sufficient to cover about
two months’ use of his service.

Mr. Dion: In the case of a man discontinuing the light
through no fault of his own, having to leave town or some-
thing of that sort, do you enforce the contract strictly.

The President : No, we donot. Where a man honestly
15 unable to carry out the contract, we exercise the discretion

of waiving our nghts, but the object of the contract and the
contract throughout all its phraseclogy 15 intended to pro
tect the company against wrongdoers, and not against the
man who wants to act honestly. I may say that we have
customers who oject to signing our formal contract on the
ground that 1t 1s too restrictive in favor of the company, but
by calling their attention to the fact that it 1s only restrictive
as against thuse who want to be dishonest, every reasonable
man accepts it.

Mr. Noxon : Is your five year basis upon the same basis
as the one year, or dues it anticipate the probability of re-
duction in rates before the end of that period? Is there
any anticipation or provision for that ?

The President . The five year contracts are fixed for five
years at that rate ; the five year contracts are, as I say, on
enher of th se two basis that I spoke of, so much fur the
first hour per lamp per day and a very small amount in ex-
cuss of that, or transtormer energizing current and a small
revenue.  The single rate contracts are ail subject to change
in price.

Mr. Noxon : In consideration of a man giving a fixed
contract for five years, would you make any reduction in the
price for the five year term over and above the price for the
one year term ?

The President : Yes, these rates I speak of are a reduc-
tion.

A. A, Wright: What do you mean by the first hour ?

The President : The first hour per lamp per day means
the first ampere hour of use, or the first 50 watts houe of use,
and it is arrived at in this way. An installation of say 25
lamps should register the equivalent of 25 ampere hourts pet
day. At the reading at the end of the mouth we will say
that the reading of the meter shows that the number of
hours s 1200, one hour per lamp per day tmes 25, or 30
times 25 would be 750 ampere hours to b: charged for at
the rate of the first hour, and the difference between 750
and rzo0 at the lower rate.

A. A. Wright: That causes some labor.

The President : Not very much labor. It is one calcula-
tion for the year or one calculation for five years. You
have 25 lamps and 750 hours, and that is simply noted on a
man’s account, or rather 750 hours is charged for at the
fist price and anything incxcess of that is charged at the
other rate.

Mr. Fisk: How do you keep mnformed as to the actual
number of lamps a man has ?

‘The President . Ve endeavor to do that in several wayss
Where customers have lamps added, as they frequently du,
we endeavor to establish the rule, and for their own protec
ticn to guard them against being out of a service, to notify
us of that addition, and we have made a great many of our
customers think that it is to their advantage as well as to
ours that they should give us that information , but it fie
quently happens that they forget it or they do not do it,
therefore we periodically make a recount of the lamps in the
customers’ premises, and our lamp renewing man and our
meter readers are cautioned to look out for anything in the
way of new work since their last visit.

Mr. Wyse: May I ask how often your meters are read
and the bills rendered ?

The President : Every month.

Mr. Dion: Mr, President, we have had a good deal of
informauon about your company which is very useful, 1
would like very much to hear from Mr. Wright, of Toronto,
representing a iarge city, as to meter rates there.

J. J. Wnight . If you have any questions to ask I shall be
glad to answer them. We have simplified the matter in
Toronto very greatly, and at the same time we have the ad
vantage in that way of the demand system, by separating the
commercial lighting from the residential lighting, and mak
ing two discounts, very largely in favor of the residences.
We allow 4o per cent. for commercial premises and 6o per
cent. for residential premises, for this reason, that the man
at the residence is the long hour burner; he burns his lights
every night n the year and for three or four hours per
night, probably, whereas the man in the store closes at five
or six o'clock and burns his lights only for about a month
or two in the winter time, and that only for an hour probably,
therefore we make the discount so much greater for resi-
dences.

The President. Except when he is off on his vacation.

J. J. Wiight. The meter goes just the same. (Laughter.)

A. A. Wright . That would not apply to a barber or men
of that kind that burn their lights till 12 o'clock at night.
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J. J. Wright : We have to tnake exceptions ; we sell our
light 1n ‘Toronto very much in the same way that the huck-
ster sclls s fish or the farmer his potatoes, we get all we
can for 1t ; and we regulate our rates by the amount con-
sumed, by the number of hours that the consumer burns
his light, and we v ake an estimate very often in each case
as to what the rate shall be. This applies more particu-
latly to flat rate customers, of which we have a large num.
ber.  Itas quite as much in order for us to go to a wman’s
premises to make an estimate from the information he gives
us and from the knowledge we have of his busiress and
his probable requirements, of the amount of light he is
going to use, as wt is for a carpenter when he gets a speci-
fication for a building ; he comes and reads over that
specification and looks at the general plan of the building,
and what extras there may be, and he estimates what that
is going to cost him, and what profit he 1s likely to get
out of it.  We po and make a general estimate from our
knowledge of the business and from tne knowledge of
their requirements asto what we can afford to do. 1 find
the plan to work very well.  We have very severe compe-
tition from the gas people: gas in ‘T'oronto 1s go cents
per thousand, and that makes it interesting for the electnc
light people.  But I started out with the assumption that
we have got to have this business, and if we can't get it
at one price we have got to have it at another. 1 find
that works pretty well.  As customers become undesirable
we drop them off. \We have a check meter on all the
flat rate customers, and if we find they are abusing our
generous confidence we tell them so, and give them a hint
that if they want to get a renewal of the contract they
will have to moderate their transports or they wili not get
it again, and that generally brings them to time. So in
that way I don't think we lose as much by the flat rate
as is commonly supposed.

Mr. Henderson @ The two rate system in Hamilton has
met with great success. Where we have lost a customer
through the gas company, and have had his records of a
year's consumption, we have approached the man and made
a flat rate with him n this way, by taking the readings for
the previous year, and where he was only getting a discount
of 25 per cent. we would make it 33!:, and at the same
time making 1t an inducement to hium to reduce and keep
his lightingrate down, whereas before with the flat rate he
used it extravagamly. We have goi quite a number of
our customers back in that way. This summer we purpose
going 1n for window lighting, placing them at a fixed rate,
and the contract will be that he s to burn the lights until
half-past ten or cleven, as the ca.e may be, and then we will
have to switch the whole system off. In that way it will
illuminate the town and make our hight more popular, and
be a splendid advertisement for the business men.  On the
first of May this year we increased our discount on resi
dential ighting, and so far we have received yuile a number
of customers through 11, and 1n that way, in the course of a
few months our residential lighting will increase very largely
through the additunal discount.  We make our residential
discount 4o per cent,, 1t has been 25 per cent. heretofore.

The President: It 1s now a quarter to twelve and we
have several more papers tube read, and and we are to be
back here at half past two; I thought, however, it might be
proper to take the necessary time to read another paper, and
as the one I have mn mind 1s almost n the same line as the
matter we have been discussing, that is, having reference to
rates and so forth, and s non-technical, whereas the others
are somewhat technical, we might have this paper read just
before we ¢close this session now, and after dinner we will
be able to discussit,  Before Mr. Hart reads his paper 1
would call upon some of the members of the Association to
express the very earncst thanks of this Convention 1o Mr.
Dion for his paper.

Mr. J. J. Wnght: I have great pleasure in moving that
the thanks of the Association be tendered to Mr. Dion for
the very able and interesting paper he has read on this
question,

Mr. Gossler: I, in seconding that motion, would like to
call the attention of the Association to the great detail that
Mr. Inon has brought out in his paper, and the great value
that 1t certainly must be to anyone who looks over it care-
fuily, 1 take great pleasure in seconding the motion.

The President put the motion, which, on a vote being
taken, was carricd amid applause.

Mr. P H. Hant at this pont read his paper entitled

*“ Central Station Accounting from a Business Standpoint.”
(See page 1063.)

The reading of this paper was greeted with applause.

Mr. Hart: The various forms that I refer to in my paper
are here for your inspection, and by an examination and in-
spection of them I think you will grasp the meaning of the
paper much more readily.

The President : It is now nearly ten minutes after twelve,
and the next session will begin promptly at half past two
Arc you desirous of spending a little more time before we
close this session ?

Mr. A. A. Wright : Will these forms be published ?

The President : They will be published.

Mr. Leyden: I don't see that we can discuss this paper
very much without havingthe forms before us, because the
forms are the substance of the paper; Mr. Hart hasout-
lined his genecral ideas, but the details are not given in his
paper and we can't discuss it until we see these
forms.

The President : Suppose we spend a few moments in cir-
culating them around.

On the suggestion of the President the forms werein-
spected by the members present, after which the President
declared the Convention adjourned until 2:30 p.m.

AFTERNOON SESSION,

The President in the chair :alled the Convention to order
and said : Gentlemen, before we take up the discussion
on Mr. Har's piper, I think it 1s desirable to announce now
the names of the officers proposed by the nominating com-
mittee. The election of officers witl take place to-morrow
morning, 1t will be the first order of business so that you will
have before you between now and then, the names of the
officers the nominating committee have thought advisable
to present for your votes :

“ For President, Mr. A. A. Dion, Ottawa ; for 1st Vice
President, Mr. Geo. Black, Hamilton ; for second Vice
President, Mr, P. G. Gossler, Montreal. Of the old board
of the xecutive Commuttee the five 10 be re-elected are
Mr. J. J. Wnght, Toronto; Mr. A, B. Snuth, Toronto;
Mr. O. Higman, Ottawa ; Mr. E. E. Cary, St. Cathannes
and Mr. John Carroll, Montreal ; the new members of the
Executive Commuttee to be, Mr. D. R. Street, Ottawa, Mr.
W. H. Browne, Montreal, Mr. A, Sangster, Sherbrooke,
Mr. J. F. H. Wyse, Brantford, and Mr. B. F. Reesor,
Lindsay.”

‘The President : Ths 1s purely and simply in the way of an
announcement. Now for the question of Mr. Hart’s paper.

Mr. Dion: Mr. President, Mr. Hart gives an account in
his paper of how orders for work of various kinds are issued
and 1 would hke to ask lhum if he experiences any difficulty
on account of these orders being muslaid by the men who
handle them, or whether he has any system of kecping
duphicates of orders.

Mr. Hart : I might say for Mr. Dion’s information, that
when an order 15 1ssued a duplicate of it is filed away. The
orders are all in book form, the original is taken out ; a
perforated form 1s taken out and handed to the man, and
the book is filed away serially, a record of unfinished
orders 1s also kept and checked up so that auy unfinished
order can be checked and called in, and the reason why it
is not completed seen.

Mr. Street: The statements in Mr. Hart's paper might
almost be taken as a suggestion from him that there
should be a committee appointed to standardize the sys-
tem of accounting throughout Canada ; I think this certain-
ly would be excellent, although it might take three years 1o
doit. There 1s one committee now, it might come under
the head of one of the present committees, the committee
on statistics ; possibly they might consider this. It seems
to me this 1s something that is wanted very much. It
would give the smaller companies, in fact, every company,
a chance of comparing the particular branches of expense
and the particular branches of revenue, At present now, for
instance, one company cannot tell very well, supposing he
has severai hundred lights installed, whether he is getting
sufficient revenue from those lights as compared with some
other company, and there must be a reason for the differ-
ence ; the expeaditure may be two or three times as great in
one company sa in another. If there was some systematic
way of distributing the revenue expenditure among all the
companies this comparison could be arrived at. I don't
know whether a motion to that effect is in order?

The President : A motion to appoint a committee for
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the establishing of a standard system is certainly in order.

Mr. Street: I would have great pleasure in moving that
a committee be appointed to standardize the system of
accounts.

Mr. Bilger: I second that.

The President ¢ The motion is that a committee be ap-
pointed to arrange if possible a standard srstem of account-
mg for central electric lighting stations belonging to this
Association.  The question is open now for discussion, and
in process of the discussion of that motion you can prob-
ably further take up the points of Mr. Hart’s paper.
Does anyone wish to raise any objection to the appoint-
ment of such a committee ?

Mr. Hart: Speaking to that motion of Mr, Street's, the
wording of the motion hardly, I think, covers the idea I
wish to convey in the paper, which is, to appoint a committee
to standardize the system of accounting for central stations
operating in Canada., That is the idea of the paper. Mr.
Street's motion is as to the stalions the managers of which
are members of this Association. I think if the motion
were put to read, “the accounting is to apply to central
stations operating 1 Canada,” it would more properly cover
the point, than simply putting his motion in that form, that
the standard system be applicable only to members of this
Association.

Mr. Street: I am quite willing to change the motion, in
fact the motion may be worded in any way that is suitable.
I am quite agreeable to change it as Mr. Hart suggests.

A. A. Wright : If I remember, about four years ago the
National Electric Light Association arranged for a thing of
t'us very kind ; blanks were furnished and every member of
the National Association received a copy of these blanks,
but nobody else. Of course, it is not necessary we should
follow their rules, but they considered that subscribers or
those who assisted in this way should get the full benefit,
and those who remained at home in the manger should stay
there.

Mr. Gossler: If I understand the paper rightly, the main
object of it was to impress upon all the necessity
of keeping a system of accounts whereby the cost of pro-
duction would be obtained, and I really believe there are
very few of us who can tell exactly what the cost of pro-
duction per arc lamp hour is, While I would not for a
moment discourage any movement to establish a systematic
or standard method of accounting, it seems to me that the
first thing to be impressed upon us is to be able to tell
exactly how much it costs us. I think the object of the
paper is to establish the fact that & system of accounting to
obtain those ends is the first thing to be gained.

The President . As I understand the paper, it is a recom-
mendation that some general system that can be used by
stations of all sizes, and be of a uniform plan, should be
recommended for adoption by the members of the Associa-
tion, and that the author ot the paper has undertaken to
show by a system already in vogue, how the costs can be
ascertained, and how they can be ascertained in .Je various
forins—the various details of those costs. And the purpo-e
of the motion now offered by Mr, Street, I understand, is to
carry out the suggestion of the author of the paper, that a
uniforin plan be adopted by this committee, and report to
the Association as being one that is feasible for all companies
to use, and recommend that all companies do use it, so that
they will have some basis upon which to compare their
various costs of operation, and the various sorts of revenue,
Having different methods of accounting, one man is able to
say, well, the inspection of my lamps ccsis me so much ;
another man is not able to say whether it does or not, be-
cause he has it involved with something else. One man is
able to say how much it costs him per hour of output for
fuel ; another man is not able to say that because he has
incorporated with the cost of fuel wages of the men, hand-
ling, and so on, and I take it that the purpose of the author
of the paper and the mover of the motion is, that this com-
mittee will take this matter in hand, and endeavor to tecom-
mend some uniform plan which will achieve the result, Am
I correct ?

Mr. Hart : Quite correct, as far as my paper is concerned.

Mr. Street: Yes.

‘I'he President: I wonld like to hear any objection that
there may be to this, if any.

Mr. Noxon : I can not see how there can be any objection
to it on the part of any person, excepting the committee.
This is a thing that is offered to the Association, as I

understand, without money and without price. ‘They can
use it as they see fit; we don't have to do any work in con-
nection with it outside of the committee. I don't sce why
we should kick if the committee will do this work ; I don’t
sce that we can raise the least objection; I think, on the
other hand, that it is a thing that would be of very great
benefit. ‘There is no doubt, whatever, that every person
connected with electric lighting interests knows that the
matter of keeping accounts, and to tell what your light is
costing, and what you are producing it at, and what you
are getting for it, is one of the most important things in
connection with the business, especally in this business
where the margins are fine. If this committee will take
upon themselves to do this work I certainly think this
Association, instead of taking up ihe matter and debating
every questin, should be very glad to accept of their kind
offer tu do so.

The President : I take it, bowever, gentlemen, that the
assentive action of this Association to the formation of such
a committee carries with it some application by making use
of the results of that committee’s work.

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

The President : 1 will now appoint as that committee, the
mover of the mation, Mr. Street, the author of the vaper,
Mr. Hart, and I think our friend Mr. A. A, Wright, of Ren-
frew.  (Applause.) Is it desired to have any maore tatk on
this paper? If not we will proceed with the other one.
Before proceeding to the reading of the next paper, as the
result of our question box up to date, we have nne questiny,
and I will call upon Mr. Leyden in the hope that ve may
be able tc answer it. “ \What is the watt gain in trans.
mission on the line of the Cataract P .wer Co? How
do you explainit? Could it be possible that th- tine is
crossed with the Radial Railway ?*” (Laughter )

Mr. Leyden: Of course, most of you understand that
there is no watt gain atall ; there is a gain in the rise ot
electrical potential ; we have a higher potential at this
end than we do at the starting end ; at no load it is ten
per cent. and then it varies as the load comes on ; the
moment you equalize that by self induction due to
transformers or motor load of any kind it disappears.
There is no gain in watts at all, and the weight of evi-
dence is that while you have 10 per cent. higher voltage
on this end of the line, you have a current flowing into
the line from the other end that may have 20,000 volts ;
we have about 18 amperes per phase on 2,000 volts,
and it is shown that there is no load on this end at all,
that the current coming in here jus. counterbalances the
rise of potential at this end, and when we put a small
load on this end the current at the other end still shows
up about the same rate ; that is, we can put say five
amperes of current on this end and it won't increase the
current at the other end at all, because there is the 18
amperes originally going in there, and that decrcases
as the load increases. There is still, however, with
a very considerable load on, a matter of 2 thousand
h.p., a slight rise in potential at this end over what
it should be, but there isno gain in watts. There
couldn’t be. But it is a phenomena that is well
understood and known as the Ferranti law, and it
is figured out beforechand to determine the capacity
of the line, and you know exactly what the cffect will
be. But thereis no gain in watts at all, just an appar-
ent gain in potential.

The President : We have a few other questions which
have arrived, one is * Where is the proper place to
begin charging customers for wiring—at the property
line or inside of the building, or any other place ?"

J. J. Wright : 1 should charge right from where it
touches the building, then if it burns the fellow down
he can't saddle you with the cost of it. Charge for the
wiring the moment it touches the property line, that is,
the building itself, or gets on the property of the con-
sumer ; itis his wire, and he is responsible for the safe
keeping in every respect.

The President : What about the meter ?

J. J. Wright : The meter, of course, would be except-
ed, but the wiring would be the property of the con-
sumer.

A. A. Wright : The cut-out and the switch ?

J. J. Wright: Yes.
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Mr. Leyden: I should say that all property on the
premises, beginning at the property line, should belong
1o the customer, with the possible exception of the meter,
for this reason, that all fixtures on a property are sub-
ject to seizure for debts ; anything thatis attached to the
property is subject to seicure.  Of course, as to the meter,
you put it on the property and you put it on at your
own risk, but even that meter is subject to seizure for
debts, as L understand it

The President : In that connection [ should do as
was mentioned in an argument 1 bad with a certain
gentleman some years ago, have the charter changed,
or perhaps better, have the law changed whereby the
landlord would not have the right of seizure of the pro-
perty of the company after they had been notified that
the company had property on that building. 1 may
say the charter of the Royal Electric Company was
amended in that respect, and all we have to do now is
to notify the owner that we have that property there sub-
ject to that law.

Mr. Leyden: What do you do in the case of a mort-
gage on the property?

The President: Send a notice to the mortgagor.

Mr. Cossler: 1 don’t agree with the suggestion of
Mr. Wright or Mr. Leyden, because in many cases you
install primary installation, and you would hardly charge
for primary wiring and transformer; I should suggest
all secondary wiring attached to or on the premises.

Mr. Leyden: If you put it on there, you put it on at
your own risk.

The President: The suggestion made by Mr. Gossler
is one worth thinking about. As our business grows
older and more extensive, undoubtedly it will happen that
very frequently transformers will be placed in the build-
ings, and it would be a doubtful question as to whether
you would want to sell your customer the transformer,
whether you might not wish to retain the transformer in
your own hands, and if so you would still have another
piece of property on the premises. The danger appre-
hended Ly Mr. Wright chat you are going to cause
damage by your property or accident to life- - I am afraid
you would hardly be able to aveid that.  If there are any
conditions arising which would cause danger due to
yout fault, whether it be in wiring belonging to you or
somebody else, you would undoubtedly be responsible
for it.  Mr. Dion, what would be your views?

Mr. Dion i The company should own, I think, all the
pomary installation. 1 do aot see how you can avoid
that.  There is no question that in some cases it may
wvolve you in a suit for damages, especially if the
necessity arose  for placing  transformers inside the
premiuses, as it is, I do not know whether that is being
done  this country or not, but 1 know transfor iers
are being placed in buildings in many places, and still
I do not see how you can avoid owning and paying for
all the primany installrtion. 1 should say that the com-
pany’s responsibility should cease at the secondary ter-
minals of the transformer.

The President: Still retaining the ownership of the
meter?

Me, Dion: Yes. 1 wounld like to sell the meter, but
the conditions of meter practice are such, with the
necessity of changing meters and that sort of thing,
that yon cannot very well doit.  But, as a matter of
principle, we should sell the meter.  We should own
nothing from the secondary terminals of the transtor-
mer instde.

Mr. Woolsey : 1 might say to the members of this
Ancociation that [ have been in all the principal cities
in the United States, and that the rules over there have
been, regardless of where the transformer is placed,
(the transtormer is generally placed in the scuttle hole
in the fore part of the basement, or else above the tran-
som, abme the stores or dwellings, or on the side of the
dwellings,) that it has always been held as the property of
the Ighting company, the furnishing of the wires and run-
ning them into the building to the point of the meter.
They alse have a clause in their contract with the com-
panies there that all material used belonging to the com-
pany, placed with serews, is always the property of the
company furnishing the power; there isalso a clause in

their laws which says, that in case aaything is placed
with screws in the building, that is, not nailed, regard-
less of whatever may happen, and of how the trouble
oceurs, it cannot become the property of anybody but
the person who put it there.

The President : How about the question Mr. Wright
raised of the responsibility to the operative company for
damage which may be done on the premises to the pro-
perty of the company? Mr. Wright is speaking from
personal experience on that point, [ believe, and un-
doubtedly has good reason tor what he says.

J. J Wright: It is not only the damage, but the
alleged damage. [t just occurs to me, 1 have had an
elaborate cortract drawn up; it is not one that
would scare a customer at ail, but it has been very care-
fully drawn, and as a consequence of the study of several
clever legal minds to cover this point of damage; and
any member of the Association who has a mind to drop
me a post card after I et back, I shall be most happy
to send them a copy of it; it covers the point most
clearly and as completely as it can ! = done legally. If
I had thought I would have brought a few copies over.
(Applause.)

The President: The next questions] have are: ‘‘Should
rent be charged for meters? If so, what would be a
reasonable rate?” ‘* Should rent rates for power and
light meters be the same?” ¢ Should a higher rate be
charged for larger than for small meters? "

J. J. Wright: We charge meter rent on all watt
meters. The only kind of meter we use which we don’t
charge rent for (because it is only used for our own per-
sonal guidance), is the Edison electrolytic meter; but
all watt meters and mechanical meters are charged rent
for, the smaller meters at the rate of 23 cents per month,
and the larger watt meter, direct current, at the rate of
50 cents per month. We find it necessary to do so on
account of the large amount of repairs these meters take
and the high original first cost. The consumers com-
plain in some cases and say that the gas company does
uot charge for meters. They are thinking now of
charging for them, however.

The President: The fact that you charge for it indi-
cates that you think it should be charged for.

J. J- Wright: Yes.

The President: Do you make any distinction between
power and light meters?

J. ]J. Wright: No, about the same price. There is
also the government fee to be taken into account in
charging for these mcters---the government inspection
fee of $2, which also has to be paid out of this revenue.

Mr. Anderson: Do you charge meter rent on all
accounts?

J. J. Wright: On all accounts where meters are used.
There is no absolute hard and fast rule ; there are excep-
tional cases, but the rule is to charge on all accouats.

Mr. Anderson: In our case in Windsor, if the account
does not run to $3, I charge 25 cents; as soon as ever
it reaches that point I drop the rate; when a meter
caras that amount of money I can afford to throw that
meter tent off. A meter rent is a very obnoxious
charge, as you all’ know. The customer of course
brings up the claim that the gas company makes no
charge for meters. We have to meet that with the
argument that the clectric meter costs about three times
what the gas meter does, and is subject to a great many
more enemies.  But there are a great many cases where
it is very hard to charge a meter rent, and where you
have accounts running S35, S10, S135, $:20 and $30, a
meter rent is not worth arguing with the customer for.
If you get a meter rent on accounts running under $3
you arc getting all that you practically require. The
meter reat comes out of the people, 1 claim, the resi-
deatial consumers.  If you reach those customers by a
meler rent, you are practically reaching, I claim, all
that is required. Commercial lighting will generally
run over §5, so that for commercial lighting we hardly
ever get any meter rent; S§3 a year is pechaps a pretty
fair investment to collect on an $18 or $20 investment.

The President : Do 1 understand that $3, without
rental for the mater, is regardless of the number of
lights a customer has? If he had 100 lights and
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brought in $5, would that warrant you in dropping the
meter rent ?

Mr. Anderson : As soon as his account runs to S5 he
would pay no rent for the meter. 1 do not care how
many lights he had, as soon as his account ran to $5
per mounth, I would charge him no meter rent. How-
ever, I believe the practice with a great many com-
panies is that they charge on all accounts. In Detroit
I find that the custom prevails very much as I speak of.
[ have followed them very closely, because their rates
are similar to ours, and we can always meet the con-
sumer in Windsor by stating that our rates are just as
low as they are in Detroit, and that practically cuts off
any complaints that we may have. [n Windsor we use
the Schallenberger meter largely. We charge a cent
and one-half per ampere hour, with a discount of from
5 to 3371 per cent.

J. J. Wright : You can afford to throw off the meter
rent at that.

Mr. Anderson : ] do not claim we can do as cheap
lighting as Mr. Wright can in Toronto, or Mr. Hunt
in London, but still we are not out for doing business
for nothing.

Mr. Leyden : 1 think the proper business principle of
running an clectric light station is to make every de-
partment, if possible, pay for itself. A proper system
of accounting should have a separate department for
operat’ng and maintenance of meters, and it is possible
to make that department self-suppurting. For that
reason I think it is only fair and right that the cus-
tomer should pay the rental of that meter, and [ think
that $3 a year is a very small rental ; I hardly believe
it will reimburse the station manager for the expense
of buying and maintaining that meter. What we
usually do here is to fix a meter rental of about z0 per
cent. of the cost of the meter for each year, whether it
is a small or large meter. Lighting meters usually run
about the same price ; there is not a great deal of dil-
ference between a ten ampere meter and a large meter.

Mr. Hart : On what basis do you arrive at 20 per
cent., charged to the customer on the meter as a rental?

Mr. Leyden : I always figure that you have to get
about six per cent. return for the money invested, then
the depreciation of that meter is easily eight or ten per
cent., that makes 16 per cent ; then for inspection a2nd
any incidental charges, 4 per cent. is a very small
allowance, so that 20 per cent. will hardly pay you.

A, A Wright : Qur custom is where we put in
meters from 71 to 10 amperes, we always charge 23
cents a month rental ; and as the last speaker says, |
believe every department should maintain itself. When
you take into consideration the facts that you have to
have a room to clean those meters ; have to have a man
to go around and clean them and look after them ;
and when you consider also that fire occurs frequently
and you lose one or two meters a year, and when you
pay for inspection and one thing and another to keep
things in order, I don’t believe $3 a year is more thaa
a good christian man can stand.

Mr. Leonard : I would like to call the attention of
the convention to one matter which slipped through
yesterday without creating any discussion, that was
this matter mentioned by Alr. Browne in regard toa
day load for lighting starions; he proposed an idea
which it seems to me is a good one. The idea is this,
to help out your day load and even up the curve and
reduce the peak in comparison with the other parts of
your load, by gelling on customers that use power
during the day at hours when you have no use for it for
lighting. We have made a contract with the Royal
Electric Company covering the use of 3,000 h.p. for
power purposes, whereby we use the power only during
such hours as it would not ordinarily de required for
lighting ; we have a perfect right to use the power any
time during the summer up to seven o'clock in the
cvening. In the winter months we are obliged to shut
down our power at four o'clack, which accommodates the
lignting station to such an extent that they can utilize
the same apparatus, the same lines and gencral equip-
ment for power purposes, and then utilize it again in
the evening for lighting purposes. 1 don't think our

case is any different from the case of many others, and
if our users had this thing presented to them in the
proper light, 1 believe that a large amount of business
could be obtained by local lighting companies in this
way. Itis afuct, | think generally recognised, that
there is very little work done in a shop alter the lights
are lit ; the quality of the work is inferior. | think we
notice that in connection with cotton mills particularly.
I am referring in this case to 3,000 h.p. in connection
with the Dominion Cotton Mills Company of Montreal,
Now, small manufacturers and such institutions as that
would regulate their hours of work so as to enable
them to use this cheap power, which, perhaps, they
could not afford to use at the higher price they have to
pay for it if they use it when it would be required for
lighting. Lighting companies, on the other hand, can
afford to let power under those conditions very much
cheaper, because the same generating capacity and
station equipment, as well as the lines, are utilized so
as to make a double earning capacity. I would like to
hear other opinions in regard to this, and create a litile
discusion on the subject.

Mr. Leyden : In connection with Mr. Leonard’s re
marks, 1 might say we have made quite a number of
contracts here for power on the basis of which he
speaks—that is, during certain months in the year, from
the 1st of October to the middle of March; the cus-
tomer agrees not to use power after half past tour or
five o'clock. Here we are a little differently situated to
what they are in Montreal, in that the city time is about
half an hour beyond the standard time; that is, the sun
goes down here twenty odd minutes later than it does
in Montreal, so that we carry our contracts about half
an hour further on than they do in Montreal; but I ind
comparatively very little difficulty in persuading manu-
facturers to accept this methoad of buying power, be-
cause, in the first place, there are a great many manu-
tacturers that shut down during the winter for a couple
of weeks to take stock, and nearly all the manufacturers
are running comparatively light during those months.
The manufacturers here in town are largely iron manu-
facturers, and it happens, fortunately for us, that their
light season is in the winter.  While a great many have
objected strenuously to the idea when it was first
broached to them, when you have explained to them all
the workings of the thing and the advantage on both
sides, and the advantages of a cheaper rat2 for power,
because you can make a very marked difference in your
rate for power, taking all the advantages into considera-
tion, it is not a very difficult matter to get them around
to your way of thinking. We have made quite a num-
ber of contracts on that basis.

Mr. Dion: May 1 ask Mr. Leyden how he controls
that. Have you separate circuits for them?

Mr. Leyden: We have to trust to their shutting down
at the time the contract calls for.  We have a strongly
worded contract ; if they use it beyond the contract we
have the privilege of charging an extra price for what
they use.

Mr. Gossler @ In reply to the inguiry of Mr. Dion, |
might say we have quite a number of contracts that
apply to power users alter four o'clock, and relying
upon their honesty, it is comparatively an casy matter
to determine when they'do or do not use it, because we
know the circuits they are on.  This matter of using
power before four o'clock, I presume, has been carried
out a little further in Montreal than in any other town
in Canada, at least, to my knowledge.  And | may say
that last winter, at the time of our very heaviest light-
ing load, our day load represented about 735 per cent. of
the very highest peak load that we had at first, [ think
that was rather extraordinary, at least from the records
I have been able to obtain, and at preseat our day peak
load is very considerably beyond the peak load at night.

Mr. Noxon : I would like to ask these gentlemen
who have had expericnce with the day load whether
they have many requests from parties using power for
running extra time, or an amendment to the arrange-
ment to allow them to use it atter four o'clock, which
would materially affect the business of lighting ?  Be-
cause I infer that many manufacturers having made
that arrangement would. at certain scasons of the year,
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find themselves hampered during a rush of business by
having to shut down at four o'clock.

Mr. Leonard : 1think I can give you an idea that
will clear up what you have in mind, and telieve you as
to the matter of interference of the two loads. If the
contract provides that the manufacturer close down at
four o'clock, I don’t think there will be any difficulty in
getting the load back again by 7 o'clock, and at 7 o'clock
you have generally passed the peak of your load ; after
those hours anything you can get is very welcome.

‘The President: I think, perhaps, I can assist that a
little further by a personal example. 'We have one case
of about 330 h.p. where their contract provides that
they shall have the privilege of using about 450 h.p.
during twenty hours of the day, and during the other
four hours of the day the maximum of their require-
ments shall be 300 h.p., thereby getting about 3334 per
cent of their capacity in consideration of that reduction.
By that means they get a very much lower rate"for
their 350 h.p. during the twenty hours and 300 h.p.
during the four hours than they would otherwise be
able to get, for the reason that the company would “be
obliged to get the full return on the 150 h.p. that was
cut off as if they sold it in light, consequently the power
consumer would have to pay a very high price.

Mr. Naxon : I would merely ask if this phase of the
business would be advisable. The reason I ask this is,
because we are proposing to go into furnishing power
by making a contract. Would it be advisable in mak-
ing a contract, provided they wanted to use the power
continuously, which of course would be an object, to
stipulate that we would make a provision that the hours
from four to eight should be entirely excmpt in any
case ; that they could use the other twenty hours in
any way they wished.

Mr. Leyden : That is a form of contract we use.

Mr. Wyse: ] would like to ask Mr. Gossler if his
day load is equal to his peak load in winter? 1 under-
stood him to say that his day load was equalto or
greater than his peak load at night ; does that apply to
the peak load in winter.

Mr. Gossler: If I remember correctly, 1 think I said
that our day load last winter at the time of our very
heaviest load was approximately 75 per cent. of the
night peak load. Next winter we expect to be in
exces< of the night peak load.

Mr. Reesor: Mr. Leyden said a minute ago that it
would make a material reduction to u customer. 1
would like to ask how much reduction do you propose
to make between a customer that uses it from 7to 6
and one that uses it from 7 to § in the afternoon.

M. Leyden. 1 don’t know that 1 cam give you any
positive figures, but 1 figure it would be about 25 per
«ent. difference. It makes a very great difference to
you.  You can figure about how much your full capacity
is, >0 much horse power delivered. If you can sell it
twice. if you get 75 per cent. of the value of it for each
time, you are getting 30 per cent. more than you would
in the rates, taking it the other way.

M. Reesor. If a customer says | want 50 h. p,, and
[ will agree to take it from 7 to 3, what percentage
would you say ?

Mr. Lesden: 23 per cent., at least.

The Picesident. In my address at the opening of the
comention 1 took occasion to vefer to this, for the
rcason that | regarded it as being probably the most
important question tor operating companics.  In answer
to the question put to Mr. Leyden just now as to the
difference between the man who would use up to four
o'clock in the afternoon, and another one who would re-
quire 10 use up 1o Six, you can arrive atit by determining
how much revenue you would get out of that amount
of power during those two hours from lighting. Light-
ingr during those two hours is a necessity, you can'’t get
along without having the light; therefore, assuming
that you can sell electric lighting, how much revenue
can you get from the lighting for those two hours out
of that amount of power? Having determined how
much revenue you want from the power for the entire
day, you will he able 1o know how much you can afford
10 get out of it during those two hours of lighting, and

N
the balance dévotéd to selling the power.at a cheaper
rate. In other words, you have a gived® plant out of
which you must get a certain return; that.certain return
for lighting only must come out of those two hours.

Jf.ybu can get that return, plus 50 per cent., by selling

th¢ power during the rest of the day, outside of those
two hours, cvidently you can afford to sell that power
for only 30 per cent. of what you get for the other two
hours. 1 will now ask Mr. Plews to read his paper,
entitled, *“The Protection of Low Tension Wiring against
Dangerous High Potential Currents.” Itisashort paper,
but it is on a subject thut is very likely to engage your
attention very thoroughly, and it will, undoubtedly, call
for a considerable amount of discussion. In order to
assist Mr. Plews in the demonstration of his paper, and
to enable him to answer any questions you may wish
to put to him in a way that will appeal to you, Mr.
\Vii:k‘er?&'ll’gi’g kindly loaned us a blackboard which we
will have set up before you, and Mr. Plews can mark
his diagram on that.,

Mr. Plews then read his ‘paper. (See page 162.)

The President : This is perhaps- the most important
paper that we have had.for some time; it is one that
interests-us all very keenly, and we must very highly
compliment Mr. Plews if he has accomplished success-
fully the device which he has set forth here. It is
something that should be immediately put into service
if it is one that can be relied upon to accomplish what
he says, and we certainly thank him very highly for
‘bringing it to our attention.

{Mr. Plews at this point drew a diagram on the
blackboard illustrating the apparatus described in his
paper, and by means of it answered many questions
which the members asked as to the method of use, its
reliability, etc.)

The President = 1 think the most cordial thanks of
this convention should be extended to Mr. Plews for
exploiting what he has done so far, and even if it be
not complete, it certainly is a step in the right direction,
and.we should certainly assist him all we can to accom-
plish the results desired, without introducing other
clements of danger. 1 move that the thanks of the
convention be extended to Mr. Plews. (Applause.)
Now, we will hear from Mr. Leonard.

Mr. Leonard read his paper, catitled ** Transformer
Economy.” (See page 134.)

The President : Gentlemen, it is too late to under-
take any remarks to-night on this paper, but 1 think 1
can say that it is one that every one of us can take
home when we get the printed form, read it over care-
fully and attentively, study it, and bring it to the
attention of our associates in our companies. It strikes
the key note of one of the most important economics of
central station operating. 1 hope that to-morrow
mornng, after the clection of officers, upon the resump-
tion of the papers you will be prepared to take up the
discussion of this paper thoroughly.

The convenuion adjourned at 3:33 p.m.,
assemble on Friday morning.

At 5 p. m. the members and friends were privileged,
by courtsey of the Hamilton, Grimsby and Beams-
ville Electric Railway Co., to enjoy an excursion over
the company's lines, 21 miles in length, traversing one
of the most picturesque and beautiful districts of
Canada. On returning to Hamilton a visit of inspec-
tion was made to the terminal station of the Electric
Light & Power Co.

THE BANQUET.

Upwards of one hundred members and guests parti-
cipated in the annual banquet. It was the first cvent
of the kind held in the handsome dining hall of
the New Royat hotel.  The menu, as well asthe service,
displayed the skill of the management. The President,
Mr. W. H. Browne, discharged in an acceptable
manner the duties of chairman and toast master. The
following gentlemen occupied places of honor: His
Worship, Mayor Tectzel, Hon. ]J. M. Gibson. Hon.
Mr. Shepherd, United States Consul, ex-President J. J.
Wright, President-clect A. A. Dion, Mr. A. F. Pirie,
ex-president A. B. Smith, Mr. Fred Thompson, Mr,
John Moodie, Mr..John-Knox, Mr. John Patterson,

to re-
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The following toasts were duly honored: ¢ The
Queen,” followed by the National Anthem; ** Our
Association,” responded to by Mr. J. J. Wright, first
President of the Association ; ** Our Guests,” replied to
by Col. Shepherd, U. S. Consul; ** Our Rights and
Wrongs," response by Mr. Stephen Noxon, of Ingersoll ;
** Hamilton, the Electric City,” response by Mayor
Teetzel ; ** The Press,” response by Me. A, F. Pirie,

The proceedings were further enlivened by excellent
instrumental and vocal music.

THIRD DAY.

The convention resumed at g.30 a.m. President
Browne called the convention to order, and said : Before
proceeding to the normal order of business, I have a
telegram which should have been read at our entertain-
ment last evening. It is as follows :

“Orrawa.  For Banquet to-night.  Report passengers carried
by clectric railways i Canadat Jast year reiched the 100 unllion
mark. Georgze Johnson, Statistician.”

The President : The first business we have to attend
to this morning is the election of officers, and tor the
office of President the Nominating Committee has men-
tioned the name of M, A, A, Dion, of Ottawa. (l.oud
and prolonged applause.) After that it is not necessary
tor me to ask for any other names. 1 think I can safely
say, with the approval of the convention, that Mr. A.
A. Dion will be our next president.

Mr. Dion was declared elected to the office of President.

The President: The Nomirating Committee has
offered for the position of 1st Vice-President the name
of Mr. Geo. Black, of Hamilton.

Mr. Carroll : I have much pleasure in presenting the
name ol Mr. E. E. Cary, and in doing so call for a
ballot. I think we need young blood and active workers
in the Association.

The President : Mr. Carroll offers the name of Mr.
E. E. Cary.

Mr. Leonard: | think 1 can heartily approve of the
name Mr. Carroll offers, and of the suggestion that we
need young blood; and while we all appreciate Mr.
Black, those of us who enjoyed the hospitality of the
rear end of the room last evening cannot help but tecl
that there is a possibility of a whole lot of young blood
being proposed or offered by Mr. Cary, and to the in-
tent that we may receive the sense of the Association
m that matter I have pleasure in seconding Mr. Carroll's
nomination.

Mr. Black: Will you allow me to withdraw from
nomination. | would like to see the nominations go
in unanimously. My nomination was 2 surprise to me
at the time ; ! was not in the room yesterday when the
committee reported, and if you place Mr. Cary in the pusi-
tion of 15t Vice-President you will have a good man there.

Mr. Kammerer : As Mr. Black, who is my choice as
first Vice-President of this Association, has seen fit to
withdraw, 1 desire to say a few words. The Canadian
Electrical Association is an association of central station
men, telephone men and telegraph men, and as such |
cannot support Mr. Cary. Mr. Caryis a supply man;
I am a supply man, and I think we should not takea
leading part 1in the principal offices in the Canadian
Electrical Association. As members of the Executive
Committee, it is all right ; we serve our place in that
way, but as I said betore, it is an association of central
station managers, of central station people, of telephone
people and telegraph people ; let them take care of it,
let the supply men step down and do the entertaining if
you like ; that is what we are here for. I have much
pleasurc in nominating a central station man whom |
think you will all join me in saying is a good bright
fellow, and that is Mr. Noxon, of Ingersoll.

Mr. Carroll: I think those remarks come with ill
grace from our friend, Mr. Kammerer, for this reason,
that ke has been on the board himself, and he is a sup-
ply man; and I have been on the board mysell nine
years and [ am a supply man.

Mr. Kamimerer: [ think our friend Carroll has mis-
understood me. [ spoke with reference to an executive
officer of the Association—president, 1st vice-president,

or 2nd vice-president. As members of the executive.

board I distinctly stated I would like tosee supply menonit

Mr. Leonard: 1 think Mr. Kammerer is making a
wrony assumption when be assumes this is an Associa-
tion of telegraph, telephone and electric light men. 1
think that the supply men, perbaps, make the largest
contingent that we have with us, and if it was not for
the support and strength the Association receives from
the supply men, | think we would bave a very uninter-
estingg and very small society. Supply men have, of
course, personal interests to work for, but I do not think
that there is any member here who is in the supply
business who would be elected to an office such as the first
or second vice-president of this Association and would
so bemean himself as to work that position for his per-
sonal benelit or for the benefit of his company.  (lcar,
hear.) 1 firmly believe that this Association should be
run in the interests of central stations, and what is the
interest of the central station is the interest of the supply
man.  Of course, we have heretofore had a number ot
central station men, representative men who have the
management of the largest stations in the country, and
it is difficult, I think, for some of the smaller central
station men to fill this position so well as some of our sup-
ply men. The largest central station men hz ve had their
turn. I think now it is about time to give the supply men
a chance, and see what they cando. Let us try it once.

Mr. Higman : I would say that the original intention,
so far as | understand the matter, was that this Asso-
ciation should include all branches ot applied electricity,
and I have heard complaints made within the past year
or two that there has been a tendency to make 1t wholly
an electric lighting association.  Personally, I bave no
objection, but if we are to maintain that broad charac-
ter of the Association, I think we should keep in touch
with the other branches, and personally there is no one
in this room to-day whom I would sconer see in the
office than my friend Mr. Cary. Those are my senti-
ments. 1 think we should try and keep the broad lines

of the Association, and include all of them in its
management.
Mr. Bonner : I would like to ask a question. If it

were not for the supply men, how long would our good
friends in the lighting business and in the telephone
business and in the ielegraph business continue in
business, or when would they have gotten into busi-
ness 7 If they are so dependent on the supply men ina
business way and for the furtherance and improvement of
all their interests, why can not the supply men serve an
Association of electric light, telephone and telegraph
men in the same manner? 1 think the whole thing
works in together ; we are interested alike for one
common purpose, the improvement and success of the
business as a whole, and why should we not work
together in our Association ?

Mr. Woolsey ¢ As far as I am concerned personally,
I have no vbjection to Mr. Cary's appointment as vice-
president, but from years of experience in the electric
lighting field among the various associations connected
with it in different parts of the country, it has been found
that the election of supply manufacturers or their em-
ployees, or the manufacturers of apparatus, as officers,
from the president down to the secretary and treasurer,
has never been found 10 the advantage of the Associa-
tion itself ; it has been tried time and time and again,
and especially four years ago in the State of New York,
it was tried to the detriment of the association - not
that the men of the supply department or the manutac-
turers are not men who are responsible and capable of
holding those positions, but it was found to be a det-i-
ment. The people in connection with lighting com-
panies are men who are just as intelligent as the men
who are representing manufacturers. 1 believe we can
find to-day men amongst those who are representing
the clectric light companies who are as capable as we
to fill those positions, and it is no more than right that
these men be given the privilege before the men outside
are taken in.  Itis well enough for us to take a part
and 10 assist in every possible way, bat as to our taking
an active part in these offices, 1 think it is entirely wrong.

Mr. Dion : 1 Wish to say that I am sorry this ques-
tion was raised at all.  Until now 1 think the question
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of a division between supply men and central station
men was never raised. | think it is a mistake to raise
it ; this Association is not old enough or large enough
to draw any lines between any classes of members; we
want all the members, we want their assistance, we
want their work. This association has two principal
objects, one is the furtherance of the interests of the
companies which the members represent generally; the
other is the acquirement of knowledge in our calling.
We know that for both of these objects, and especially
for the last one, we have to depend in a very large
measure on supply men. The papers which are read
here and which contribute so much to the increase of
our knowledge, are generally the result of the study
and experience of men engaged in manufacturing, or the
supply men. Then if you admit that we owe a con-
siderable part of our success and the success of our
Convention to the cfforts of the supply men, if you put
them on your committees and get them to perform the
work of the Association as they have done, some of
them in such an efficient manner, is it right to debar
them from the only little reward we can offer them in
the way of honors? | do not think it is fair; un-
doubtedly it would be wrong to allow men, if they must
be considered apart from the other members as a class,
to contro! the affairs of the Association to the exclusion
of the station men.  There is no question that that would
be wrong, but I do not think there is any danger ot
that for some years to come at least, and in the mean-
time I should like that we should forget that there is
any division between us whatever.  (Applause.)

Mr. Boaner: 1 should like an opportunity to qualify
a statement 1 made to this extent. It is possible the
members here may have understood or inferred from
what 1 stated that 1 had an impression that station
men and telephone men and telegraph men were not
as equally capable of developing the business as supply
men; that was not my meaning at all. It is simply this,
that we are in the business of supplying apparatus, and
even so, we are at the same time greatly dependent up-
on the station men to give us ideas regarding the practi-
cal effect or operation of what we supply, and to that
extent we are dependent upon them, but it is simply the
working together of the two interests that makes us, as
1 feel, equally interested in the success of this Associa-
tion.

Mr. Kammerer : While it may not be written in the
laws of the Association or in the by-laws of the Associa-
tion that supply men iare not competent to hold the
position, yet it is the unwritten law, and one in which
the older membeirs that are here now will bear me out
in {1 refer particularly to Mr. Yule, Mr. Black, Mr. ]. ].
Wright and Mr. Thomson), that it was always under-
stood to he an Association of central station munagers,
telephune people and telegraph managers, and those
actively interested in that business, and not of supply
men.  While Mr. Dion says he has vever heard the
question raised before, 1 may say 1 have attended the
Association since 1892 1 think cight or nine meetings

and at three of those meetings 1 did hear it mentioned
and discussed, and finally settled with the old members,
that it was not the thing for supply men to hold the
position of president or first or second vice-presidents.

Mr. Yule: Mr. Kammerer was vice-president one
year himselfl.

Mr. Kummerer : Let me set you right there. At the
time 1 held the position 1 was proprictor of a central
station.

Mr. Carroll @ 1 would like to say this, that that senti-
ment has really crippled our Assotiation to some extent,
and you have crippled your telephone interests and your
telegraph interests by just such remarks as those {rom
Mr Kammerer.  Why should we draw the hine between
the telephone and telegraph and central station and
the supply men?  What he says sounds very nice, but
it does pot follow ant in the history of this Association.
1 have been a member nine years and | know the history
of it You have crippled vour telegraph interests and
yvour telephone interests, and it you continue on with
your supply interests you are going to have fewer
members than you have got here now.

The President: As between Mr. Carroll and Mr

Kammerer, it would appear that the withdrawal by Mr.
Black of his name tukes out of the discussion the ques-
tion of distinction between telephone and telegraph men
and the supply men, and the nomination of Mr. Noxon
leaves the question entirely between central stations,
clectric lighting stations and supply companies. Mr.
Black has withdrawn, therefore I think any further
refevence to the question of telephuna and telegraph
men has been taken out of the discussion by Mr. Black's
own action. The situation would now appear to be as
between the supply department and the operators of
electric lighting stations.

Mr. Higman: I think itis a little unfortunate to
make that division. I would lose sight, if possible, of
the occupation of those who have been nominated -1
would not say it was between the supply men and elec-
tric light men.

The President : T will accept Mr. Higman's correc-
tion. The idea that [ had in mind was that Mr. Black,
by having withdrawn his name, took out of the dis-
cussion the quastion of telephone and telegraph inter-
ests, but Mr. Higman is correct in saying: that it is not
a question between supply men and electric lighting
companies, but it is a question of having all interests
represented. Thetefore | will withdraw my remark.

Mr. Leonard: I move we proceed to ballot.

Mr. Noxon : [ feel it a great compliment to have my
name mentioned in connection with the Vice-Presidency
of this Association, but 1 hope further that my
nominator will do me the justice—do me the kindness,
at any rate—-of withdrawing my name from connection
with this position. I certainly would feel that 1 would
be under great obligation to the Association were my
name acceptable to them in that capacity to serve to
the best of my ability, but at the same time I do not
feel that I have any claim whatever upon the considera-
tion of this Association for such an honor as that, and
I would therefore kindly ask my nominator to withdraw
my name from the convention altogether.

Mr. Gossler: 1 second Mr. Leonard’s motion to
bring the question to a ballot.

Mr. Carroll : I cannot see how you can have any
ballot, as there is only one name before the Association;
Mr. Noxon has withdrawn his name.

The President : 1 cannot agree with you; Mr. Noxon
has only asked that his nominator withdraw his name,
but Mr. Noxon has not withdrawn himself. Before 1
put the question 1 desire to know if there be any other
nominations desired to be proposed for the office of 1st
Vice-President ?

A. A Wright : Will you allow me to draw the atten-
tion of this Association to one thing—that this tempest
in a tea pot has not been raised by central station men.

Mr. Anderson : Mr. President, 1 am only a new
member of this Association ; this is the first convention
I have attended ; 1 have never heard of the jealous
feeling that is said to exist in this Association. I wish
to endorse what the last speaker said— I do not believe
it comes from the central station men. 1 regret very
much that the remarks have been as pointed as they
have been. Perbaps I may strike the key note when
I say it may arise from a little jealousy on the part
of the supply men, because | do not belicve it
arises from the central station men. As far as
the success of this Association is concerned, it de-
pends largely, sir, on the manner in which we hold
together. As far as the supply men are concerned, 1
think they are linked together with the central station
men, and we cannot deprive them of their right as
members of this Assaciation to hold office and get part
of the honors, while 1 believe it would be in the interests
of the Association to divide these honors fairly and
equally. I just wish to express my sentiments in this
way, that in union is strength ; do not let these jeal-
ousies creep into our Association and thereby injure it.
There is no supply man on the floor but what 1 would
welcome and be glad to see hold one of the offices of
this Association. My acquaintance with Mr. Cary is
limited, but I think he would make a splendid man for
the position, and as a central station man I have no
hesitation in supporting any supply man for one of the
vice-presidencies of this Association,
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Me. Kammierer: One word, My mwotive has been questioned
by Mr. Ao A Wright, of Rentrew.” My motive was to cirry out
what the Association was originally intended for and started for,
and [ challenge Mr. Wright to prove or to say that I am not right
in what 1 am conmtending for this morning.

Me. Carroll: I challenge him, for he was one of the oflicers,
and was a supply man at the time,  (Cries of question, question.)

Ao A Wiight: T suppose T have the right of reply to Mr,
Kammerer.

The President: You have the privilege from the President of
replying.

A A Wright: 1 do not want anyone tothink that 1 was casting
any slursupon Mr. Kammerer, but I merely wished to draw atten-
tion to the fact that central station men were anxious to hasve this
thing run evenly, smoothly and nicely, and 1 believe Mr. Kame
merer is acting in good fuith and is speaking what he beliovess
I do not doubt it in the feast.  Whether he is right or wrong is &
matter for us to decide when we vote, and it is not necessary for
us to go into this thing particularly, but vote as we like and have
no disturbance.

Mr. Carroll : There is a second nomination for st Vice-President
I have not heard it scconded.

The President : T was not aware it required to be seconded, but that
there may be no question——

Mr. Thomson : I second it.

The President : Before I put the question, 1 desire to say, the
position of the President in this matter 1s rather different from
what it is on matters ordinarily before the convention: and |
hesitate to make any remarks whatever, and will absolutely
reluse to express my opinion pro or con. On everything else
except the nomination of officers I, during the time that 1 have
been and will be President, propose to hive my say, and [ think
I have exhibited that tendency in this conveation, but I do wish
that the result of this vote shall be, not the creation of any ill-
feeling, not the creation of any severance, but the cementing
togethicr of all the interests belonging to tlus  Association,
(Applause.) I wonld have preferred that the candidates for this
oftice should have been confined to one name, or if there must be
more than one name, several names ;1 and 1 was rather pleased
when I found that Mr. Black had been proposed by the Nominat-
ing Committee, and that Mr. Cary had been proposed by independ-
ent nomination. The issue would have been better for all of us
if Mr. Black, Mr. Cary and Mr. Noxon had been offered for our
votes, butas Mr. Black has withdrawn, the questionis feft for you
now 1o decide as to whether you believe it is desirable in the in.
terests of the Association that a man who s representing an
operating company, or a man who is representing & supply com-
pany, both of them personally very popular men, shall represent
the interests of this Association in an official capacity. Now,
geatlemen, the ballot will be taken by cach one writing the name
of his candidate upon a picce of paper, and I will appoint as
tellers Mr. Black and Mr. Auderson.  Associate members are
not entitled to vote, therefore whea the tellers pass around and
receive the ballots of each one, you will kindly sce that they are
active and not associate members. Gentlemen, in order to
facilitate our progress this morming, while the tellers have your
votes for 1st Vice-President before them for consideration, we
will take up the question of the election to the office of 2nd Vice-
President, and the name presented by the Nominating Committee
is Mr. P. G. Gossler, of Montreal. (Applause loud and prolonged. )

The President : I cannot find anybody who has got the name of any.
body clse; therefore Mr. Gossler 1s 2nd Vice-President.  (Applause.)
‘The names presented by the Nominating Comumittee for members of
the Executive Committee, for re-elecuion from the old board, include
that of Mr. E. E. Cary, who has been ballotted for for the office of 1st
Vice-President.  Should it occur that he will have a majority of the
votes for that position, some other name will require to be presented for
the Exccutive Commiittee 5 therefore I will at the moment offer for
vour considerauion only four names of the old committee: Mr. J. |.
Wnaght, Toronto ; Mr. A. B. smith, Toronto ; Mr. Ormond Higman,
Ottawa ; and Mr. John Carcoll, Montreal.

Mr. Higman : 1 would ask you to withdraw my name, I have
been on the committee now for a long time, almost since the
flood I was going to say since the formation of the Association
—and 1 would like to give place to somebody else.

The President : Me. Higman can only give place to somebody
clse on this occasion by nominating somebody else.

Mr. Wickens : 1 would like to nominate Mr. Black to fill that
position.

Mr. Carroll: While |
the commuttee, he has got to go i on the second ballot.
the constitution we have to clect five of the present board.

The President : Thave mentioned the names of only four of the
five because Mr. Cary s under consideration by the tellers
for the office of 1st Vice-President.  In order to make the road
clear for the clection of five gentlemen of the old board, T can
announce now the result of the vote for the office of 1st Vice-
President : Mr. Noxon has reccived 20 votes, Mr. Cary 2.
Mr. Cary therefore is declared to be, by the choice of
this convention at present assembled, ist Vice-President for the
incoming ycar. (Applause.) Now, therefore, we have to con-
sider for the Exccutive C ommittee entitled to be re-clected from
the old baard : Meesre. J. Jo Wrighy, A. B. Smith, O. Higman,
John Carroll, and one other, and Mr. Wickens has nominated Mr.
Geo. Black. Are there any other nominations ?

Mr. Cary: 1 would request Mr. Higman to give his consent to
serve, because we will be in Ottawa next year, and outside of the
great value of Mr. Higman's services in the past, and what I know
they will be in the future, 1 hardly think he realized that we were
going o mceet in Oltawa, and really we cannot possibly get along
without him. 1 know that from past experience, and if he will

would like to see Mr. Black on
Under

only kindly consent to serve | think we will all feel gratetul to bim.

The President: 1 didn’t take Me. Higman's remarks in carnest
atail.  (Applause.)

Mr. Higman: 1 was going 1o say that 1 will serve in any case
whether am on the committee or not, My idea was to give a
chance to those who had not had the opportunity hitherto, but if
it is the desire that I shall remain on for this year, [ certainly will,

The President: Then the names presented to you now are
Mesars, Jo Jo Wright, Ao B, Smith, O, Higman, G. Black, and
John Carroll for the Executive Committee consisting of five mem-
bers to be re-elected from the old commiittee.  (Carried, amid

applanse,) Now for the five other members of the Exccutive
Committee.  And right here, gentlemen, 1 want to say hat,

with the exception off Mr. Carroll, Me. Kammerer and Mr.
Wickens, you seem to bave forgotten the fact that everyone of
you are entitled to nominate somebody  else if you want to, and
in this case I want somcbody else to nominate another fellow.
The names presented by the Nomunating Committee are :
Messrs, D. R. Street, Outawa; A, Sangster, Sherbrooke; J. FH.
Wyse, Brantford ; B, F. Reesor, Lindsay. Now for the last name
on this list I want somebody 1o substitute another for, and that is
Mr. Browne, of Montreal.  As Mr, Higman  «<aid, Mr. Browne of
Mantreal can be of some value to you if e is not a member of the
Exccutive Cotmmittee, and [ think from what I know of him he
would be really of more value to you if he was not on the Executive
Committee, because he has unot very much time to devole
except in an entirely unoflicial way. When [ can give the time 1
can give it and will give it, as 1 bave in the past, freely and
willingly, but for official occasions it is not always convenient for
me, therefore 1 ask somebody clse to nominate someone in my
place.

Mr. Wyse : With all due respect to your request, Mr. President,
1 think itis to the benefit of this Association that this Acsociation
take your request as you took Mr. Higman's, not at all in earest.

The President : And as Mr. Higman did, 1 will do likewise,
(Applause).  ltisso much a matter of course and so much the
regular thing that the nominating  committee omitted to put on
this document any officer or any name for the position of Secretary
Treasurer, and I, following their example and reatizing that there
was no other thung to be settled, forgot to say that we had to
elect somebody for the position of Secretary and Treasurer,

(Cries of ** Mortimer.” Carried amid applause.)

The President : It was not necessary to put it on paper.

Voices: “ No." (Applause.)

The President : We nave but a very short time left to us this
morning, and 1 suggest, if it mecet with your approval, that in-
stead of discussing Mr. Leonard’s paper now, that we have read
first the other two papers that are stated on our programme, and
if we have time then we can discussall three of them practically as
one. \Vhile they are not of the same kind or character, yet they
all refer to the technical line of our business. 1 would like to
have nearly & day and a quarter left to discuss Mr. Leonard's
paper, and I have no idea how much time I would like to have
left to discuss Mr. Caty's paper, and I am sure as faras Mr,
Turbayne’s paper is concerned you will all employ the next few
weeks in discussing amongst vourselves the value tha* it repre-
sents to you as operating men, because I presume that in the
very near future the question of long hour burning arc lamps will
be the most practical one we will have to deal with. T will there-
fore ask Mr. Cary now toread his paper on the incandescent lamp.

Mr. Higman: Before dealing with the system of arc lamps, |
would tike to place a resolution before the Association so that it
will goin with Mr. Leonard’s paper.  During the last few years
our officers have been greatly bothered to arrange scttlements
betweea electric bghting companies and municipalities in respect
of ;e hghting,  Frequently—toofrequently, indeed  the contract
is made in the terms of “*candle power,” a lamp of 2000 nominal
candle power. That may mean something or it may mean no-
thing: I am inclined to the Iatter view of it, because itis extremely
hard to determme the actual candle power of an arc lamp; itis
dependent on so many things; so many conditions of the [amp
when it s 1 operation arise that it is almost impossible to makea
cotrect measurement of the light. There is the angle at which
you take the light to be considesed; there is the purity of the
carbons, the mechanism of the lamp and several other things, the
fength of the arc and the time that the measurement is taken,
And you all know that it is almost impossible 1o get a correct
measurement of the candle power.  So that in those cases where
“candle power” is stated in the contract, we have been able to
give little or no assistance.  In other cases where the contract
has been made in the terms of volts and amperes, we have been
able to do something. I might cite a case.  In Toronto a couple
of vears ago the municipality retained something like $18,000 of
the company’s moncy under the plea that they were not getting
what the contract said they should get.  After & good deal of
wrangling I was called in by both sides, and after testing the
varous circuits and a large number of lamps, and teavelling all
over Toronto for a couple of nights until daylight, I made my report,
and found that the company was not only fulfilling its contract,
but had been supplying 25 per cent. in excess of what the contract
called for. This was borne out by the measurements that had
been made by the city electrician, whose report or statemeat they
refused to accept.  Now, the consequence of that report was this,
that the $18,000 was paid over the next day.  So you will see, if
we have a means whereby we can determine what is being done,
it will work out to the advantage of the clectric lighting com-
panics. I might say in passing, that at Ottawa at the present
moment there is one of these disputes going on.  The erudite city
solicitor there has stated that a nominal 2000 candle power lamp
means an actual 2000 candle power lamp. How he makes that
out, I leave bim to determine. The resolution T move is practi-
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cally the same ne was adopted by the National Fledteae Light
Association of the United States, and it bas been tound 1o work
well there during the last four years since the are pghiting came
mlo voRguce.

I will move, seconded by

* Recognizing the difficulty, it 001 impossibility, of measming
with any degree of accuracy the tluminating power ot the are
lamp, and the great necesaty for n more precise definition and
statement ot (e obligation of the producer of electoeity for
illvmsiating purposey to the consumer thereot, e o cesolved, that
m the opunon of this Association, what iy ordimardy known asa
twa thousand candle power are lamp is one requiringg on the aver-
age tour hondred and fifty watts for its maintenance, the measure-
ments bemyg made at the Lunp terminaly, where no sensible re-
astanee s icdaded with the are. I case such resivance s
used, it must be excluded in the measurement,”

M:. Henderson @ 1 second that motion 3 [ think it is a move in
the right dwrection.

Mr. Gossler : 1 would like to ask if that resolution is not just a
little incomplete.  The advisability of placing more lamnps on the
street of a smaller candle power is very seriovsly conndered in
many large cities, and in some cities has been adopted, and to
simply confine this to the 2,000 candle power lamp | think s a
Ittle incomplete. 1 also think thes is 2 resolution that will stand
considerntion and dehberation of longer standing than passing
this resolution hurriedly in this Assaciation. 330 witts at present
seems all right, but 1 think it would stand consideration. T would
not hke to see it passed hurriedly.

Mr. Higman : OF course, it will not be obligatory for anyone to
adopt that as a means of making their contract, awd the g0 watts
only seeves as a basis s there can be no objection 10 add a pro-
portionate part of that for any are lamp,  Of course, 1l the Asso.
ciation were to pass this resolution it would then be 4 matter for
consideration to be determined whether the government should
give it the stamp of an Order-in-Counvil, so that our men might
act with some standing in the matter. I am quite willing to let it
stand as a notice of motion until next year.

Mr. Thomson: 450 watls straigght current will give more light
than 350 watts alternatiog current 1 beleve, accordmg to the
measurements, there is at least 200 candle power difference be-
tween the alternating lamp using the same watts as compared
with the straight curcent, so that in stating 450 watts, it should be
stated whether it was striight cureent or alteruating: aad there
s a lot of difference between the enclosed are lamp and the opea,

Mr. Dion: Since this 1s a question that, as Me. Gossler has sad,
deserves careful consideration, especially as it may form the bass
of an Order-in-Council which would go out throughout the coun-
try and have to be aceepted as law, would it not be better to ap-
point i comnuttce to make a report at the next comvention. Itas
true it would delay the matter for twelve months, but i those
arattens itis better o go slow than to make any austake. A com.
wittee of two men could be appomnted to consider the matter care-
fully during the year, and make a report at the aext mecting
which would be adopted or rejected,

Mr. Turbayne: { thimk the lamps under the candle power sys-
tem can be read on the wattage basis, and I think they are.

The President @ As I understand the purport of Mr. Higrman's
proposed resoluton, it is not the establishment of a fixed quan-
tity of energy for o defined candle power, but 1o have this Asso.
ciation give its sanction to the adoption of the wlea that candle
power as an clement of measurement <hall be abohshed,
aud that measurement in eaergy shill be the basis of a con-
teact 3 and I believe, and [ submit itto you for vour thoughtful
consderation, that if Mre. Hyzman wall modity his resolution in
thes respect, and instead of sefersing 1o 2000 c.p. or o 330 walts,
make the resoletion to read ** that the basis of contracts shall be
upon the basis of cncrg{' supphed, ' we can all agree with his
resolution mmediately. . We do not have 1o appont & commttee,
we donot have to wait a yeir, we can settle the question now ;
that is, that this Assoaiation recommiends not only to its own
wembers but to the governmental authonties, that in makine a
contract for service it shall be upon the basis of energy supplied
to the lamp, reacdless of what nominal candle power or actual
candle pawer may be, and 1 request, if that mieets with your ap-
proval, that Mro Higman modify his resolution in that respeet,
and in that respect, if it in approved by us, Tthink it will un-
doubtedly form the basis of future contracts with mumcinalities.

Me. Dwon: While there can be no objection to the motion,
altered as you supest, it would hardly cover the ground.  If 1
undentand Mr. Higman right, he refers 1o contracts that are
already made, as well as those to be made.

Mr. Higman : No, you cannot affect them.

Mr. Dion : Suppose he wanted some defimtion of what a 2000
nomcal ¢ p. lamp meant, so that be could deternpune - — —

The President: [ don‘tunderstand that tobe Mr. Higman sadea.

Me. Hypzman : Nos itis to deal with contracts whea they come
up n future,

Mr.Gossler 2 §agreee with Me. Dion, and repeat what T saud,
that there are ~o many things to be consmdered that Tdo not see
aow you can make thiv matter the subject of A reselution 10 be
passed now,  When we sav *on the basis of energy 7, where is
that enengy kg 1o be o feeding the mechanism or the are 2

The President o Mo, Hggman's resolution is, coergy  dielded 1o
the Limp.

Mr. Guoaler. That opens the question right away, where
vour encrRry going to be consumed?  You may have one-halt of
that enenny used in the mechaniam of the lamp.  The ohject of
the lamp is hght, not having the energy consumed in the mechan-
ism.  Fdont see how you can mmake this the matter of a resols-
ton to be passed hurniedly. It micans an awful lor of trouble of
aou do, 1 my opinion.

Mr. Noxon: ‘ quite agree with the Iast speaker, and also with

Mr. Dhion, that it wonld be far better to leave this matter over and
hase whatever s done done upon such a basis that there will be
no injustice in the future. What I would be afrand of would be
that any resolution passed by thix Assocration would te taken as
authortative by the government, because this is the highest clee-
trical anthonty that we have io the country as a body of inde-
pendent mdividuntdss they would naturally assume that whateser
legislation thns bady made with retercnce to matters of that kind,
would be an mdication of the wishes of the electrical fraternay
throughout the countey, and it probably aught be coystadizad into
Luw. I that s the case, it s better before such a thagg s done
that we know exactly the ground we are takimg. It may be that
ioawall meght; 1 am not preucotaddy fumbar wahite 1 am inter-
ested i this question from the fact that I am oue of the parties
havings contracts with mumcipalities, and, of courses you can t get
municipalities to understand what 15 meant by watts, i all thear
dealings, so far, through the nominal candle power, they have a
sort of anidea, although very hazy, what that means; and when
you come to get them to accept the thing in watts, a thing they
know nothing about, you will have difficulty in convincing the
authoriies that you are not {rying to take some advantage nf
them,

Mr. Higman: [ brought this matter up casually before in Mon.
treal with a view of haviog the Aswociation take it up.  We do
not watit toaatertere or legasiate w the stightest dugrcc. but we
are called upon 1o settle these disputes,  Now, as a matter of
fact, the so-called 2000 candle power gives only from 500 to o0
candle power. 1t is betier to call o spade a spade and not say it
i% a0 axe.

Mr. Wyse: I'would like to move that a committee be appointed
to deal with this question. [t1s oo serious a question to be dis-
posed of by motion hurniedly,  Iommediately appeals to a central
statton man g that 1s, the great advantages ot it appeal to the
central station men, i the wea that you give 450 watts and
recave pay for 2000 ¢.p. regardless of how that energy is consumed
and the amount of hght; bug, unfortunately, there are two parties
to the contract.  The other paity is the municipality, and what
they judge, regardless of nominal candle power or actual candle
power, or watts, or anything else, 1s the amount of apparent light
or usetut igght they get from an are lamp, and that is going to be
therr basis of cantract. They would immediately inquire as to
why the alternating current arc lamp, taking 450 watts, was not
giving as muech light as the direct current arc lamp, takingg the
same amouut of current; and where you might make that a basis
you would have to refer to the apparent candle power represented
by a gnen number of watts, that is, you would have to refer to
something that would appear to the people a given amount of
light 3 430 watts, whether alternating current or direct current,
would have to represent to the people a certain amount of light
which they could understand or see. 1 move that a committee be
appointed to deal with the question.

Mr. Thomson : [ second the motion.

Mr. Higman : I funcy my position in this matter has not been
quite understood. 1 have simply brought it up in order that our
wspectors might be of as much use as possible in trying 0
straighten out the little Kinks that clectric lighting companies have
in many cases 3 that is the sole object.  If the Association is not
prepared to take the matter up, 1 will withdraw the motion and
you can take it up at some future time.

Mr. Yule: I remember some years ago Mr. Higman brought
this matter up and the discussion was much the same. He
recommended then that all contracts that were afterwards made
should be made on the basis of energy.  We attended to that in
Guelph, and had it fixed in that way on the suggestion of Mr.
Hippman.

‘The Presideat : T understand Me. Higman's motion just as he
has offered it, 1 think, that is, he would like to have first deter-
mcd a measure, approved by central stations in body asssembled,
by means of which his employees could interpret not only future
contracts, but perhaps present contracts. 1 recognise that Mr.
Higman is m a difficult position because a great many contracts
recite that the light furnished shall be of so many nominal candle
power. It would facilitate his work a great deal if it were pos-
sible 1o have an expressed opinion from us that & nominal 2000
e.p. are lamp should not require at the terminals of the lamp more
than 430 watts.  The point raised by Mr. Gossler that 330 watts
may be consumed fo the extent ot two-thirds in the mechanism of
the lamp, and that only one-third shall be applied for useful effect,
does not, 1 think, coincide with Mr. Higman's idea. His pucpose,
as 1 take it, is that the 4350 wauts of energy delivered toa lamp
shall be employed by a kunp of the very best character of coa-
steuction obtainable to-day, s¢ that the maximum of the resultant
eneryyy shall be given to the municipalities by the company who
Jdehvers gzo watts to the lamp.

Mr. Leonard i Measure e energy across the arc and I think
you will get rid of the difficulty,

The President : 1ake it that Mr. Higman's purpose here is to
obtain some delined plane upon which the government, the muni-
cipality, the private consumer and the company may meet without
any possible chance of error or equivocation; and while it i«
desirable, as suggested by Mre. Dion, M. Gossler, Mr. Wyse and
Mr Thompson, that we be not hasty in deteranmung what candle
power may represent in energy, I do believe that we shoald now
support Mr. Higman in some declaration to the effect that energy
shall be the basis of calculation on which future contracts will be
atade, and if possible the basis upon which old contracts may be
hucrprclcd.

Mr. Thomson s 1 believe that 330 watts from carbon to carbon
between the carbon points of an are lamp would give what s
known as 2000 candle power nominal, straight current—-450 watts
between carban points with a series are lamp or straight current
are lamp.
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Mr. Higman: The difliculty, ot course, 18 not so much that I
want to state what the actual voltage of the lamp should be, but
that the cnergy shall be the basis of the contract, so that we
may have some ground to stand upon. This matter came
up ia Chicago ln 893, in an almost similar resolution to
this, to make it the standard of arc lighting, There are many
reasons why you cannot make an absolute concrete standand un-
less you elimmate two things; first the quality, that is, the purity
of the current, and the mechamsm of the lamp; those would not
be elimmated m that resolution and conscquently we could not
miake it an absolute standard of ighting, but we are dealing now
with the pracuical question of supply.  Assuming that the carbons
will be good and the lamps good, if cuergy under those con-
ditrons=is applied to the ternunals of the lamp, we will get in g9
out of 100 cases the nommnal 2000 candle power. But the im.
portant point 1 to bury out of sight for all time the words **candle
power” in regard to arc lamps.

Mr. Wyse: I would hike 1o ask Mr. Higman whether he insists
on withdrawing his resolution?

Mr. Higman: Or you siight refer it to a cemmittee.

Mr. Wyse: That is what I think might be more advisable.

The President: T understand the position now is, Mr, Higman
has withdrawn his resolution?

Mr. Wyse: No, he has not; he allows it to stand, and I make
a motion that it be referred to a committee, and the motion is
seconded by Mr. Thomson.

Me. Higman: Allow me to move that the committee be com-
prised of Mr. Gossler and Mr. Thom: on.

The President: As I understand the position now, Mr. Higman
withdraws his original resoltion in the form he preseated it,
but offers u new resolution in licu thereof, that the subject referred
to in the resolution here proposed, be referred to a committee
consisting of Mr. Gossler and Mr. Thomson, who will report tw
this Association at next convention what, in their estimation, is
the best means of meeting the question atissue. Am [ right, Mr.
Higman?

Mr. Higman: That is the whole question,

Mr. Noxon : Seeing that the convention is practically unani-
mous upon the main issuer—that is, making the encrgy the bitsis -
would it not be better for Mr. Higman to make his resolution to
that effect, and leave the question of what that shall be to this
committee ?

The President : [ will take the liberty of answering that.  The
commiltee are now given broader powers than that; thatis,
they take up the entire question, and they make their recommen-
dation in any particular they deem necessary.

Mr. Higman's motion is presented.

Mr. Yule : 1 think the geatlemen here do not sufficiently recog-
nize the courtesy they reccive from Mr. Higman in this mutter.
He has brought this up more than once, and is appareatly not
anxious to take any action but what would meet with the approval
of the Association, and 1 feel he has received scant courtesy.

Mr. Higman : Not at all,

Mr. Yule : We ought to work in with him better than we arc
doing. 1 sccond the mation.

The President : I tried 10 take away the atmosphere of scanti-
ness of courtesy by endeavoring to interpret Mr. Higman's de-
sires, and 1 believe the rest of the members of the Association
here appreciated the fact that I was interpreting Mr. Higman's
intention to deal fairly with this Association and the members of
operating companices.

Mr. Thomson : I belicve Mr. Higman should be on that com-
mitlee.

Mr. Higman: Let the mover and seconder be on the commiittee.

The President : The motion is before you, that a committee be
appointed, consisting of Mr. Higman, Mr. Gossfer, Mr. Fred.
Thomson, Mr. Yule and Mr. Wyse, to consider the question of the
interpretation that should be given to the delivery of current for
arc lighting and to report at the next convention their recommen-
dations in that respect.

Mr. Higman: Might we not have it * for the purpose of rating
arc lamps on a basis of cnergy "-—that would cover the whole
thing.

The President : All right.

The motion carried,

Mr. Carroll: Under the head of General Business, 1 would
move that the papers be held as read, and printed and incor-
porated in the proceedings of this convention,

The President : 1 abject to that emphatically. (Hear, hear.)
These gentleman have gone to the trouble of writing these papers
for us, and in onc instance I know that the chairman of the com-
mittee on papers, in order to supply us with papers, took upon
himself the task of writing a very important paper; it would be
very scant courtesy indeed for us to adjourn now without those
papers being read.

Mr. Yule : I meve that the thanks of this Association be cor-
dially voted to the Mayor and Corporation of the City of Hamil-
ton, the Press, the Grand Trunk and Canadian Pacific Railway
Companies, the Hamilton Street Railway Co., the Radial Rail-
way Co., the Hamilton & Dundas Railway Co., the Hamilton,
Gnimsby and Beamsville Railway Co., the Cataract Power Co., the
Hamulton Electric Light Co., the proprictors of the New Royal
Hotel, the Local Committee, and others, for courtesics extended
in advancing the interests of this convention.

Mr. Leonard : 1sccond that.

{The President put the motion, which was unanimously carried.)

The President then called on Mr. Cary to read lus paper. (See
page 160.)

Mr. Cary : Owing to the short amount of time at our disposal,
may I request you to allow Mr. Turbayne to read his paper in

advance ; Mr. ‘Turbayne bas written that paper at my special
request.

The President 1 Mr, Cacy is our next st Viee-President and
we will be glad to do anything he asks.

Mre. Tarbiayne read his paper catitled *¢ Long Burning Euclosed
Are Lamps,™ (see page 159), which was greeted with applause.

Me. Cary : In moving a vote of thanks for Mr. Turbayne's
paper, I think the members would be interested to know that in
response 10 our President’s request upon central station men for
subjects upon which they would like papers written, a number of
rephies were recerved, requesting a paper on the enclosed ave
lamp and sts use, and therefore 1 was particularly anxious this
paper should be read, [ suppose my turn comes next, and as 1
have recetved honor enough from the committee on papers, and
as the mner man 1s entitled to  semethiog before we leave, I wish
you would kindly excuse me from seading it and trespassing
further upon the patience of our members. It there is anything
valuable in the paper it is tabulated there in clear form. | am
sorry to disappoint my good friend Mr. Gossler, who has his keen
kmfe all ready for me when we got into discussion, but 1 think it
would be wiser to allow the paper to drop.

The President : Some people have suggested that as Mr, Cary
i 50 good natured and so willing, as he always is, to work hard,
that he will read this paper on the train on the way down to
DeCew Falls, but I hope when we leave here now we will leave
to enjoy ourselves, When we leave, our business of this cone
vention will be closed ; there will be no opportunity of reopening
it until the next convention, and my duties and my opportunity of
talking to you'as I have just now will cease, 1 only desire to
say in closing thi- conveution that I have not had in all my life-
time's experience, and it has been somewhat varied, as grateful
an opportumty of reahizing the good fellowship and the thorough-
bred honesty of purpose of people who may not always agree
withme, as f‘ have found since ! Bave been vresident of this Associa-
tion. You took me uplast year and unammously, as you have for
my successor, appomted mu; it was a surprise, and of I bad had time
I would have refused. 1 have tried to do my utmost for the Asso-
ciation, but I have not been able to do all that [ should do or
wished to do, and I am particutarly gratfied that my successor is
a man who will be able tand of he s not able he will find the
opportumity to be able) to fulfill all the dunes of President of this
Association. I now resign m favor of Mr. Dion.  (Applause).

The newly-clected President, Mr. A, A. Dion, took the chair
amid applause and said: Gentlemen, 1 do not propose to detain
you at this late hour except to say that Lam exceedingly grateful to
you for the honor you bave conferred upon me. 1 donot know
that 1 ever did anything to entitle me to this honor, except in
taking an active interest in the affairs of the Association, and in
being a thorough believer m the usefulness and value of the Asso.
ciation. You can understand that following in the footsteps of
Mr. Browne, after what you have scen of him during this Canven-
tion, I have not an easy task to perform, if I am to be judged by
the standard which he has set.  However, you may be assured
that whatever little ability or knowledge 1 may possess will be
applied industriously to the interests of the Associotion, and what
1 may lack in (hose qualifications 1 shall endeavor (o make up in
zeal, and zeal born of a thorough faith in the value of the Associa-
tion. 1 thank you very much for the honor you have done me.
(Applause.)

Mr. Higman: I beg to move, as bricfly as possible, that this
Association tender to the retirmng President a hearty vote of thanks
for the very able manner in which he has filled thit office during
the past year. (Applause.)

Mr. Dion: Might I be allowed to suggest that we include the
names of the other retiring officers.

Mr. Higman: Yes.

The President, Mr. Dion, put the mation, which, on a vote
having been taken, was declared carnied unammously, amid lond
applause.

The Counvention closed at 12,13 p.m.

Friday aficrinon was spent as the guests of the Cataract Power
Co. in making an inspection of the Company's extensive clectric
power development works at DeCew Falls.

NOTES.

It was fitting that the two pioncers of electric lighting in
Canada, Mr. J. J. Wright, of Toronto, und Mr., Fred. Thomson,
of Montreal, should occupy promunent places of honor at the
banquet.

Several attractive and useful souvenirs of the convention were
in evidence, among them being a nickel plated pocket match-box,
having celluloid sides on which appear the name of the Royal
Electric Co. and views of the Cataract Power Co.’s generating
station; a stickpin surmounted by a miniature incandescent lamp
and a union jack inthe form of a bow, the gift of the Canadian
General Electric Co.; a pen knife and case bearing the name and
complimeats of the Packard Electric Co.; a diamond-shaped
eraser by the Canadian Rubber Co.

The Packard E ctric Co., Limited, of St. Catharines, and R.
E. T. Praingle, of Montreal, had their headquarters in parlour K
at the new Roya! Hotel, where they entertained their friends, as
has been their custom in the past.  They exhibited a full line of C.
P. supplies, including the ordinary porcelain supplies and slate
base switchies, artistically arranged upon a board, the background
of which was black and white. In addition to this they exhibited
the new Diamond meter, which is claimed to be correct on induc-
tive load, and a full line of the D. & W. cnclesed non-arcing fuses
and cut-outs. The exhibit of the latter was the samme as that on
exhibition in Madison Square Garden, New York, during the
Electrical Exhibition in May last.



July, 1890

CANADIAN ELECTRICAL NEWS

waauIng 430y (ARG ponn QAT 313 QM 101
aadaroy ar aaag erN [RINIEN CTUTL QU0 BAAD DS
O A[QEUN 18322 M DWOS JOJ UONIGIIXD U0 U0 Peyy L1Ie]

*243y pasnidunuEWs 2IT SIUNDE]Y

1o umojq Lpswau puey siy 103 vegy

N JO presje die dUI0GIo]) Ul

aidoad ‘outiug ur suotsojdxa Lurvw og  jNJssad
-onsun auj 0s 239y sueld ysiqrisa oy Jutdn syualy

su0) audjh300y
J0J UDWISIIApE OU K1 WEILYD) VL PIITISUL K1 1LYAY

{*95%[] uold(IL) WOy SI[IW VILIS

‘uolysy Bt swuelg ISk Jo auQ) AT Mg
ueyl J3dedyd ou s1 11T PIIIUPEDDULS AR D10y ;
slugld dualf100y 28y OYM DIWOS JEY) PIOI UIDQ dAT}H]

*)30M j0U
[ s2032400a3 2aIY1 Y JO INCOMT “WIYL Yum
paysies jou aae saulgdrw oY) sy oym djdoad ayy

‘e auap1asy Juisn 10§ uosea IdUIY
‘3oenadpuyg wosy safits 6 100Q¥ PITEnNs s JUE(]

nueld 3] 5153]F 01 1Yaudq T UdDq ST

LLEXTHEEN
voisojdxa ayy vaysm Isafa siy 150] L|4EdU URW AUD
s3uipping 31343 203 Suy
-1y 31 M0 PUBSEO) 2SN MOU PUE ‘JuE(] dINUd
241 N0 Masy) oY1 s3I M5 e 105 3t Juisa dayy
159} ySnosoyy e sanvw sy aaed sanuoyine aZac)
1o jeod 1daoxd ajqeureiqo
1y3i] J04yI0 ou ISOLIIQ DIy pISn JuE SIUT) ISIYL

‘paysiqrisa awn oys e Sjup
-uotsojdxa pasned ‘uado
sonsaudd yoj Log "pawing 2y pue spuey sucjy
*2JOL 350D pinom dry
SLdAY e Addsy se pasn ] Bunydry owsay
Jo 7L s1500 Awouodd puls £g  sadeayd seo
duafiany pautsew] yl] SUIdIY pey Lsdwsog
-uondujsies aa13 1ou ssoQg

*Zuinea) sed £q passnddo uoisoidxy

“L1013920 se dead st 10u st 1t Jey paysies
) *312 ‘82184 dOUVINSUY YA
‘f130doad o1 dSewep pue suoisoldxd jo so3uep 1Ld3H

*3Ad1}9q 01 PI] stm 3 se deoyd

s® j0u st 3t jetys swaojut ueid sed v Jo Jdumo dud
*2a1suadxo 001 apiqie))

14817 2019 vo uvany o1 aaey LIyl vaYl pue

wip s123 1dy Suwsad w ooy ~Sppuow dwes

Y1 Inoge S1 |)1q DM Jegl UdPYO 0S5 1 ISn 0)

aaeq pue wHi odag 1day osje sansed a1 jo om],

*219 ‘uoisofdxa jo ys1y  “0po peq {19
L wd1s£s 1y 3t) ©00(9 ssEPI-1Sa1])  (“auporwu ) ung
0} sutesq JUIDYNS 10N} ‘013 ‘A[1500 *ajquiiaaun (]
*SNOJ2ZUEP JIE pUT YOI 001 150D
<souadns 1vy si dwe] wadsopuedu)  cafeiueape oy
8w sdom jou pip sungdejy iy Joog

A1210103(9 43504d pirom soumQ
*1503 0} 3u1mo uotitanp 1304S jo st pue L1y
3219 Uyl dao0w ¥y SIS0 *I[QNOJIY D|QEIIPISUOD SIALD
«way} aeau st 131 v uayn Juidedsn
sed wosy aun Lue apoydxe Lepy -osnssisd ydiy
woyy svoisoidxa asnrd Ljquqosd pur ‘Hop pur
HINS 1[I SDA[LA DU JWOS J0) IS0 Ul Juidq INje Yy,

*RuunideE)nuet Ul D2UdIUIA

-uoaus puraoqe Sugpury utsaduvq  Cfjows Juong

S)uap1dde Auew os Sutaq asay ‘woyy jo presje 5jdoa

-sd3p¢ Huiyoo[ ut Joqu] enxy  ‘J0po pryg

*se0) 2us[190Y IM Iqnosy yonjy

10deoyd R §10 120D
sedroyo st 11 ey g

pue fue e Jydy
poodpuessdudeaq),;

apewr sy afseqd
g 303 1y
2219 veyy sodeoy)y:

-deayo agor pauney)

JI¥Y $150D paunel)

deayd sv 100 1nq

*&N0113010 ueyy

.mmo_&co._L

*pa31e1}o01 Jutoq
apys  papoidxa auQ

D8O

2uoN

‘sawuy fje

*a3ejueape oN:
0001 124 501 v

|

.
RUE uua...o._u_

*JUON
0% 10U g 32

s~ 1500

g o
-3afa uey) Jadeay)

‘pauned

st Ja110g

13y

‘podadxa se

‘paunteyd ssaudeay)

*ssoudedyn

+pasinbas udys
WA oavy Loy

auoN
auoN

UON

DUON

119{ suoyn

‘auoy
‘padeasa pey seld

2saym  ymwn Sus
a1y {q uvoisojdxa 1

uiIdg u1 duON
‘pawng 4|prq

uew tuoisojdxd duQ

ouoN
‘uotsordxy!
*SIUDPIDOE ON

‘uotso[dxa 1

SHUYKRIY

SADVINVAAVSI(]

SADVINVAQY

‘SINYg
MARAEE (VR KL B AN

s)yoz oy §

'$)10z 01 S

*s)| O

) otz
3 St
)] 07 R Ol

*s1j of 0) of

S 3y 0SE
{e101 S(ovd
s)1 €L o1 oz
*8)j 07 0 €

*d sy oz
SIq3y

€L g ‘or ‘o
syl oz
sy zs

s1qdiygo €

v sy 1

sy 01 03 8,

«d 3 91-0F
siqdy oz

«d 32 91-07

*SLHO]

NI OALDVUY)

avoh 1
apafa

avaf g

‘SO g 01 9

aueaf 1 Inoqy

sy F3noqye

Jeaf 1 0)

Sy T woa g

e g

aeof §

SYIoWw ¢ |

‘suows €

*SPHuotL o

aual

O 7 JWOS
¢ aedf ) dwog

s1eaf b

s3vaf 2

SPUO 9

sanal z

‘as) 4o
aordig

{

i
'
|
i
i
!
H
'
1

v ooyl ssdm’

i
I

i

!
I
_

3

(*NOLLVIDOSSY JvIALIZTE NVIAVAVD FHL 0L d3LLINGAs SLy0d3d Koud au.r«:-u:e..-.v

VAVNVO LNOHODNOYH.L HTIV.LSNI SINVId SVO ANHTALIDV 40 QHODHA

L

panunuos |

s p aaqueay !

PAIS 1

o]
]

4

-~

- ™ -

-

-~

WwQquny

UL
0q o)
EILIITE 4
pue ¥

WO ‘Oftauungy
O ‘sepungg
gy ‘wrcyungg

€)' ‘aqprasuenoy

. U -
.4_10. AUIOG[07)
' “qoodtito)

QO ‘uotul)
T ‘umonopey)

N ‘weqieyn

UTSIRER N CIOETF )
‘O weydug

‘uepy ‘uopusig

") ‘voidwerg
WO ‘projiueagy

SN emsdpug

e aqidpg

() wiagudgg

00y ‘utgson

! JuQy ‘cuogy

t g1s} .‘:c:_:;-
; W() ‘aaugaay
_

Yiury ‘ehany’
Gy s euuyy

LTS ..:;:f‘

[N RYTITRITRY



CANADIAN ELEHCTRICAL NEWS

July, 1899

RS [RIFIRET ]
01 1yAuaq £ uAAq SBY SEQ 219y juel] T ON

0 apzsuiedy «aduea0ud 2auy SI2%n 33110 LsUD)
aualf1a0y 0§ wadesiant ) cCrf touf puy saenge
PADULILOINIP OYM OnI 1310 21YSE] DD PILIS
-ur sy sen SUALNIAY PaNLNLOISIP oym Aued du(

“PAAUIUOIND aq (M LT QU] 2o}
ayy woqe pauwang speq fajy sy tum padeasd
Limosseu pajjeisus ueyy s seq oyw Swed dyg

L1537 ueys sadedyd
Rutaq sit jo unodde vo ur 1t Sunnd jo Jumyies sonaeg

*3awwns syl 1jing aq o Juipping 23O 1504
aim 01 payse u2aq Auedwo)) d113j3 "It Inoqe
yonw Les jou op ‘uoisoidxa jo so3uep pue apiqaed
3o asuadxa 01 Jumo nq Qisay e wepqnf L1908 wag

-£1qeqosd *yanw 003 paduriend
siuady  +pa1dasa 10U Inq UINRI K10RIUOD IDYI0 dWOS

aseq .49y Kuiy juoq

BETH X
plo> o Zuunp oam v 305 dn wazoyy oM
Ay csiydry 23103y ul nd pue ayer poom
a8 1TYM UMD Aw poaxse satised oy JO duQ

*doysyzom siyg ut 1121310913 <dsn
SLued aug  LwduPAP 01 ydeq Aawod sey Lued sugy

“paj[eisut £
oxrWw [ ydiya ‘usaaey v ur ind Juisq stiveld [jews s

*auds aoj audg
-£1p0y" pawsy os 10 (vod yo ddud 12 1y oudary
paueyy asn scow € saye amydTw pausnias Lued sup

-agesun pue saqicq Sunsepasauy  deayd o 100 MOy

*ys1a pue dsuadxo ‘aigpoasy,
101010010 ue) aatcodxa d10]y

-ty Lue ¢ a0dd0
Lew qa1ym suorsojdxd wouy L110doad pue apy jo 103ueqg

‘usede pajreisut 311 aavy 10U pinos sonaed yumy

1481 o1apy 2o sed unyy sodedyd oy, “J0po prg

2108 S 10U puL ‘24Ld pue qQnosn
dasow ‘snosoSuep S owooyg ueyy sadeoyd ox

snosaduep pue Jopo preg
*3urdesss sed wosy Jopo d)qeadsde
-s1p fpeassd spuss gy voys ySiu auo wm sown
01 pue g se Luvw ST N0 uMmo[q 3w sigdy o

+301230u93 oy Juixooj

*Suypersus djquoay 180 153y

sporaad 1104s 105 13if Jo SO} pasned sey

*DQNOII D[RIDPISUOD IALD)

. I i DjqHoa yongy

‘pouado  aie 21015 JO  KJOCP UdYm ¢ Snosdwny

a|qnos1 pue swmn *suotsojdxa jo saduep ‘aopo prq ‘1s0|ssep yaep uo sy

£us 10U Op S90Sy udaAd 193 o

+2a1500d%0 00y}

*snosaduep pue dwosaqnosl ‘aaisuadxa aJojy fue ysiqrIsa yued

‘aauepuany Sy Lpseyd ‘nsodoap 1snp aaSuep opp anym 3 Fsoudesy)

Lemeary os Suag pue ‘opiqaed Jo aduwisoys sawn 1ypood X ssaudeay)

|

~aadeays puv ‘

!

SpTIY 10§

*
|

“Bunqdy jo |

1502 Jo ssdudueayn
porny |

-00(d 01ddULYP OU |
L[I0 [ROD OF W 39)D4 ]

|

3 2912 unp _
sadeayd pawre])

*saduveape
0} se pies Junjion

‘1o
auasosay Jundsd
-xa  sueas (uo
481 go ssaudeay)

n
aanbos Lot uaym
w3y atp oaey {on ],
Koy
-00[2 uey) sadeoy)

~sodeayo
2q pinom Loy ey,

W8y 101199 16y 1y ‘votsoldxa  pavsodayg

‘uoisojdxa Sutsnud
..Ju-h Hum poruod
awed sed ¢ yuo) Sut
-aredaa soquinid foug!

|

‘uewt Junof jo advy
pauanqg ! uotkopdxy

*20u)S, uosand pauing
foangd 1y uoiso[dxy

 pet] 2auy 01 pius
st au0 ylnoyje fauoy

fep
u pawaduad st

sdsedwod
aja pue sed oy
issgsyodouowr  ayy

i sud aua(10oe
JO J0AY) UL SUNE

+{juo pasn jeym
s05 Led a3y

f 3y

uew toppued paiydy
qum gopsouad
00aINd ou udyMm .qudf Joj Suyoop £q |
pasned uotsopdxa duQy:

‘pmuapIng

RUBIN
auoN

dpep o1 dn duoy

U0\

auoy

dUoN

*adeasd mosseu

‘pouang Afpeq |
|
I
[

rauonis]

duoN s 0z 40 €1

's)| of o1 of

«d 2 91-07

'sjfoz 01 €

‘uossodxa 1 3yg

*8)] 07
S 3y
oz X ‘of ‘of

* _

bsow 71w t

: f
: |

SO g 409
sot |

aedf 1

sot €

3008 1

‘S0t g 40 9

|
|
|

~" *sows g 40 £
[}
' savaf ¢
iaval v 42a0

ot §

araf 1

aval
puu syiuow o
i ek 1
 'SOomM g 019

SO0t g N 6

sseadf T

ok ¢

At

-
A By

<3

~

-]

L]

=]
-

Q) ‘orcgRapuo

O Py

"iugy ‘Lespury
WO PRy

Um0, ANYdIe]

€1vD ‘dinqsmory

NN DImnay

WO ‘los1dug

O ‘UnNS[of]

‘O “Lpey
uQ ‘Sqswin
U0 ‘Saqes pucin

‘wo ‘usopdioan

O 203ud)n)

‘() ‘anbouvuen

qu en
01 SinqeyBiaayg
Ju0) Fa0U0) ]

O se] uoppung

U 419%4

Ny ‘uoluowpyy

SMEARY

SIOVAINVAAYSI(

|

STOVINVAAY

*SLNAA

I A0 NIANIN

*SIHOITT

NI OATDWAV)

4G A0
NIVTER

{

*asn
quny

“paqEIs
aqunyg

‘$I00

-

220100)

‘Ponuniod

i
|
(

o a9
Sp aaquny

i
i
1
i
i
u

NAMOT,




July, 1809

CBNADIAN HLIECTRICAD NHEHWS

SPop OIdXS 18 Busim wIVOPING UINYI
LAY RITHPLY so1viouad i Huosm oA x:_———.dﬁ-o.rn
SURTLGOYND O] PRI s ST Jury g vde saeaf 7,1 1INOgy
o seon
2ud[ 120y jo s1dadeosd pasjdouy s1udpIL Jo s110day)
+Sfreua, ew {194 Junyn?ef o123
amfur (w Loy yeyy 2asudyaadds ‘ssaugsng 331
yond pue donpoagus o3 Jui{sy ssv adoad aus(liaoy

623 2y yitm paysnes £(1910 10N
14311 *2312 asn Mmou sed jo 95n PINUNUOISIP ALY oYM
sy ) uang o) jou st deayd it ayrw 01 Aem Lup

*doys 1snw
£35 Swouodd ayy sen st L[ngased ST pasn asdm
Liwopg j1 *9spuy aq 03 ySnoyy LWOUdD J0) swWivy)

-uonentqae {q pawsafpy -soSewep puers oy pajjod
-wod jued jo Jopuds pue payninsqns 1y37 SLNdIF

*Sjueg seO Jo suo.jejeisul oy dois [en
-19943 1nd yaya *3uipying jo ,uoJy 100 Ma|q uoisoidxy

*$1uUapIode
pa11odas jo unodde uo 239y 11 IS0 jou [jim apdosg

*seey dualf13dy 4oy osn ou
dsey asay aidoag  u axer o) pasngas saseydund
Linbud saye 1nq “uely auap19oy 1y8noq Ssed sup

a1y ot unind joadas sotaeg
-uonesado
mapyw caigitw Suclivyd apgs pasaes vonsopdxy

NMUVR Y

_

o ! T 310 aMaMs Iy OF Wy
gostad OG  CIOPO prq  IUIUIAUOIUBL *d[QROI)
150D MOUN 10U Op {SJUAtwos Jutuing Jou sy

«uoisoidxa wouy 128uep pur UCHUINL JO 1500

~30p0 d(qroasdesip pur Jutdaeys ui o|qnoa
po d1q P p ' o ul
caasuadxo

pue uonuone Jo uuy  ~Suiprds udyam $a£d uo pITLE]

~121ULM 1SE] D30y PIP N £drou

Loy se ‘dn 920235 o1 1de ‘axows 1008 ‘jjatws JadLr(
aatjieam puq

Ul $9220a3 J210WOSTS Ul Jd)EM Jul) OS[E pue ‘SOpO pug
1IN0 UMOSY] JuR(f *S112301 JO }HOO0IS pauiny
2SED JUO UL YIIYM ‘[DWS [NO]  ‘UOHUINE YInw
oo} asnnbas tdn Fop siowing  supl Mojje jou
[tM "0 *SUJ *SI DITUIN} DIIYM JEHDD ul PIIEd

-0] 40132ud8 ¢ 15005 w0} SI01IuIE 190104d 0) drY

~Aupeniony pue voqsed

yusn Bunpoolq SIdusng UM UL ISO4) JO dqHOI |
*2a15u940 £124 pure da150[dxd snosaJuvp

<IN DMIYM 233y T Sundapy uel sadeayd oy
*pajuEMm uaym pauiviqo 9q vuued said

-dng  -ayows £q spood Losysop ¢ ueaoun tsnosadueqg
Jundy ul ojqnoay tsosuuaad

moydnosy sopo dquoasdesyq  cuosoidxa jo sodueq

14

L1138 £pueseajdun st
sSuoss ydaoye ‘ospe 3y saBuep §7] J0 dsou
put  aoudwoauoduy aanwedwod fiopo weseapdu

*Jop10 Jupson

pood w1 s03ea0ua8 pur uvdp sadid Buidody ajqnoag)

auon JO paray davi

‘ssaudeay)

13y
0210 ueyy sadedy)
*fuedwos [ed0]
21 yum spasaenb
ouo udYMm a3ngos
‘NANS
-op udym Sy
0) d|qe *Lwouody

‘ssaudeog)

8y deay)
PIISIAUL JOU DIDM
{ouow g dojs
pirom  tfue joN

deayo st 31 Lug
*1800 $59°]

*[01}1102 |30
S8y pood fdeayd

ssaudean)

*mou

pawiep e Aue
eyl mouy juoQg

*£5u21d
-2 pue ssoudeayn

‘uoisofdxo wouy s03uv(y
1 it UONOUUOD U J0qETY
‘ydnoud «1 Suipping auots
£r5018-€ 98se) v yooys yorym uowsoRlxa ue jo ey oY ]
-apiqaud o Sddus senfoas) cown
s uetu ununod uoyns 17 *d9)3 30 wnowr adtm)
o csporsad aenAos e dHieqs puv Ino ued(d
01 dutaey jo 2duusing ! psodap L1008 LI0pO JALUIYQO

*2IOW SIS0} CJOPO Jqu

-a2a8emp ‘snosaBuep ] g v tsed Jaydyy

SIOvVINVaIsId

ssaudeay)
<sadeays pawsen)

swed 2o
suns o ey
ERTT i B TTP- {TV R T3]
af JARq urd (JIf]

AOVISV ALY

|

suo1sopixo oAy 10 3U0
*Jeg 05 SUON

*2UON

*2uoN

~Ajrep waty
10j SuIq00; 1nq ‘ouoN

*AUON

duoN

‘uoisojdxa
pasned sed Juidevosy

«auoN
*2uON

cauoN

ouoyN

‘uew
popullq £pvou touQ

U0

oz a0 E1

sjafl z1 J0 01
i

‘1oz 9t
i

*S)| 0Z 0} 01

*s)) Sz

ord
*Sif 08 01 09

Yy
ob % oz ‘ot

*§1f 01
sy L 3 oS

sy
09 % ‘oz ‘oz

*s1j of

*¥3 1] 001

*s)| of i

| ‘uede
[Pt J3a3u fpasn
_oE: 3y papopdxsy

i
i
|

ewd 671 001
01 07 Wos;

“ ‘proy
0% ‘PALIINIS DOy
i« uew tuoisodxo auQ),

U
saduwnp onw
Swmop - vosopdxd su(y

AN
SNV 4O HIROIN

‘sl 02

*

i

oy N o

NEHO]

NEOSLIDLI Y

ESTIEY oF M

*SOW gt

sow §
ol
1 pue sow ¢

5O M|

1saedk z oyt

*s0Ww g

S0t 9

*‘sow gt

‘sow 6

‘sous

z1 9 ‘o ‘b

'sous ¥z

3824 1

sow

‘SO g
‘SOWw 7

‘SOt 78

ELTHRY

“SOW X1s

s

aqueny

48 ) 1o )
aontdg !

O

~

-
<

c

‘panulues
‘\ll\ _I.‘qlllllx‘

popvis
FRLVITITILN

ALY RSP ITATEN

T~

~

ey Loenpeng

uQ “ruleg

WO sped sunwsg
‘O ‘ausnqpPyg
U0 ‘quojeg

quQ ‘iuteg

o s Se g
N AT

.'—..}u N -Rn_wvx

w0 ‘a3eio ] 1y
O ‘adof] uog
"LUAVN ‘qiy dung
0 "G g

80 ‘aqorquud g

() ‘punoy Asseg

O e
0 VY 93] pIOJXO

() ‘punog UIM(G)
iUy *atasdunin)
() ‘possioN

() *aueden

ruepy ‘udplopy

{1 .\..T«_—f.

U [E2Y) [H UL

WO |



ERECTRICAnN NBWS

GANADIA,!

July, 1899

*512 *asn Jo pouad ‘siydy jo Hwdudes fawn u

of ‘s1uapdou Jo Jaqunn ¢ EY1 tacn ut

saqtunyg o

1 ‘panunuonstp ‘sacjesauad jo saquinu 0y s aeanddem f[|qeq
‘panunuedap Jaqrun

(i

oxd v ] - "oy
tLiz pajpeisur <aoesauad priog

PAYYVIIGOIG

seap e
XU JO AN Ay Ut ssa30ns e e pasosd
wusegwas{eayg 4ngesanins Juneaadoseid ony

113 10u vonnadwoy  utedw ydiy -9y JO

seo Ausn aze 2uaj{1a0y pasn oym sanaed jje flavaN|

«isep uef ur ur ind sdwep Juadsopueduy Lz pey pue
‘ssawnawos dwe] d4y $asn jueld SO Yl JO JduMO

‘1no

uaxel uayy ‘sasodund Juicsaape 305 swil v 10j ALY,
o 1t

maiyy pue uowoldxa ue pey uoos ‘i paus L1sed aup

3y
(*MOU PANUUOISIP) IWNSUOD SV duD
*21qnoJ) JO IsnEd uled} uue)

2111931 38 )
“JuEld 91193, ON

£10110317 $3s)  3utusow ur 1snl 1 sas )

*paysHIEs 10U SEO dUALIDdY JO SIAWNSBO)

apqruonsd1qo ospr s wosy Jyi
Jo danjeu Sunjzze(]  caduvsIng papa(]  dpigled
ava oy Jurdoay pue Suippuey ur L3uss0dau ased
awanxa puv vosofdxa jo aaduucg  s1of jo Hwd
-Fop raunuoey  cueap soivaedde Suidady ur o
P C[EMAIRW 25001 I JO danjrn d[quoasiusi(]

ssojesedde ayy wogy Sunrurwa SIOpPO  SHOIXOUGO.

_
i

*I0PO DAISUDYO fDjESUN IIDUTPUINY UL JIYI0Q YINIY|

&

*aalsuadxa

pue aiqeaasdesig  -sawn je e i uodn puadap jovur)

«in 90z3913 ‘uols

-0[dx3 03 ajqelf pUL JSNp IALIT  -L{[LUOISEIIO IR0 O

*219 ‘sy1odaed Juiics

s3204nq UO SWI0F YOryMm ISNP sjoelq ¢ L1ap ¢snosadueq
‘snospJuep

K335 pue 143y e pooX se jou *aasuddxd dsow tIN]Y

*2A1SUIYO 150U §[dtws dauanbasuod
pue ‘ajoy fjews L1904 € yy3noay) syro| 11 sed Jo ssou
-uiys jo junodde uQ  Juissaip mopuww £fduyy jo
HEIPE JOU S0 *U0QITD 10 300s JO Sapded duy
Jo voissiud £q woods vt 3un£1049 suUINs ‘pagdIEAM
LHngosed 1ou gt ‘sinoy jo Joqunu v Sulusng 9V

*dtuoY e s1 ueLs a4y} ssajun dded
2U0 1T 31 950 J0u O] “dfqnoti pue so8uep ‘aws 1aQq
2anpiey 91o(duio)

snoJoBuep pue |[2wus peq ‘Datsusdxd ool

1101130010 qiw D[qissod o1 S SaopuIm IO} SsDIp
UL sjueyosdw spood Lig  cpef Jvou spood
Butaey 10Suep {[DWS dAIUIYO ¢ sadusng Sutueard
‘syuey a0 duysem aignod) fsed jo jdws Juong

*3ouLudILLEW JO ISLUIUXD
£ pasH 2121pm SWOOL SaNUP L aopo jurseajdun ¢ jojesuy)

“40p0o prq sy Jugon;

3o Auqisuodsds ¢saysiuae) YOI 'SIAUING Loy IHOWS
Luap £104 taxows ol wotyy Swisned “10f a1

4o (20D JOo PUI} T MNEHWADIIE LUOHUINL Ydonw paaN

_ ,
_ H
,=0] up paduasad ~
i !

adud oty
ur yedy v Juied

ixa <1 SLpoyp
‘ou et ‘st osed
‘s Swisn jo ader
isteape Ajuo oy |

ey paydewds 4
-wwaansad st auQ

4S8y 03¢

i "01=1 °1] O%-3

‘wooIg ads0a8eruep |

£31018 v O o pud

:::.. apis M9q fou

‘auou-—awi)
vasn ut Juaq soyy

IS0 §SI7]

1431 poon
wed 21
111 AQuo sund 1y
390 g (e ung
ued pur ‘gadvag)

*£fes Jjouuen

aadeoyd

2q 03} powe(y
‘deayd

pue I souadag
‘Isn ut

jou s1481} 303 Lud
01 daet 08 op
Loy se ‘ssaudeayn

wd) 103
Loy Lasos {duoN

a8evwep

ou Jnq ‘suotsojdxgy
*23vwup

ou ¢ uowsopdxa duQ
*quoN

SN0132s L1304 10U L OM ],

*uoyN

auoN

*5N01I0S £30A DUON

*S10)e40ud 83

ssdudeayn

*$10100
Sugorew g0y
pood N ssaudeoy)

auou sdwey poitjSy
3msn £q pasnes It

! ‘uost Zaidpios
To:. iy Suwsonun

0} poamqune fduQ

U

sy Ly
s1f 23

*Sif o

*s1j ot 10 of

€L pue of

*sif £ pue of

*S)] 0z 01 08
*s)| oS
*u,3e40do ut
s1j gf1 S5
of'C 1108
*ea sy oS o §

*s)j0z 0y €

SOt :TA.H. __
_
uf v oy

sowt £ 40 ¢

'sow £

SILAs Z

sow a0z

‘Fol g

s3edk 31

*sow 11
*SOWw g 10 9

sowr g
auak 1 jnoqy,

t
!

51 Z 1noqy ~

(LN
Rar R

RIEATLAFEIE

N

-

)

O -
-\

o

on
TN
healihe o

SN fyinowecy

]
U N ey

O young
‘D7 ‘1vanodur )y
1) “§0015po0 Ay

WO ‘weydui gy
() ‘uouTi gy

U *4901spoosy
U0 ‘105pulay
O toopavyy

U0 ‘ucuipy

W ‘Sinqaoepeay

.::u .:0:.3:5:
WO “YPIRYIdNNY AL

WG ‘dmquospy,
O ‘qlasauey g,

WO ‘aucgg ng ey

uO ‘cewoy], 1§
‘O nonng
N fxIssng

RITG IRV TN
‘WO ‘projpensg

SHYVITY

‘STOVINVAUVSI(

SFOVINYAQY

*SINAA
“120F 40 ¥IUNAN

*SLHOI']
NI ALIDVAV)

_
_
.mmu.,_o _
aotyag |

-asn
1aquuny
papvIs
RELTIING
NI0TRIDUDL)

‘panuitiod

p Joquiny

Nt}

\

;
-us




154

CANADIAN EDBECTRIGCAL NEWS

July, 1899

RESULTS OF THE USE OF ACETYLENE GAS

ANGIVEN BN ABSTRAY s o REVORTS DROM C ANADIAN NEWSEFAVERS,

The Erm & Brennag Company appeared in the City  Hall,
Guelpl, List mght. An acetylene gas generator exploded during
the proceedngs, caused by one ol the performers passing the
geaciator with a hghted candle, which ggoited the escaping gas.
Explosion after explosion followed, and some of the scenery took
fire.  The carctaker had his hands badly burned, aod the stage
varpet and scenery were scorched. Brocksitle Recorder, March
28, 1RGN,

A acetylene gas generator exploded in a house in Oshawn
recentlys The utachine was blown to picces, a portion of it
making « hole through the cabng.  Quebec Tetegrapl, April
23, 189N,

The blownyg up of an acetylene generator inthe rear of Fuller's
agar store yesterday cansed mach encitement in the ncighbor-
hood.  Lhe apper part ol the aachine was Mown upwards, the
pes and vabves twasted, the galvanized tinwork dinted, and the
west wall of the room singed.  There was very Jittle gas in the
penerator, otherwise the tesults would bave been more serious.
Fhe oman ol the fire was peculiar, Osver the back door of the
room where the generator was placed there was an overflow pipe
extendigg out from the bulding. A match bemg thrown down
pmted the overllow gas, the Hame traselling along the 1ubo to
the generator and ygmting wih the larger supply of gas there,
Woodstock Sentinel-Reviev, April 5, 1898,

Qur reporter has gust had an aoterview with Mr, Rrick regiard-
g s expericnce m lightingg the Vendome Hotel.  Mr, Brick
vontracted for a 55 light acetylene gas plant. The generator
wits outside in a separate frosteproof buildiny, partly to meet
msurance requrements aad partly to obviate the objectionable
stench i deamng it out dady,  Muer a traf of over three months
Mr. Bnek has discasded the acetylene gas plant, and has had
1he entice hotel fitted vp with 66 e andescent electrie hights from
the town plant,  He clanns that electniety s not only cheaper
than the gas, but the objection to the acetylene s its offeasive
smell and sty gettng out of order. Teeswater Nows, January
3 1898,

Acetylene in the hiquid form is extremely dangerous, but that
used m iy cle Tumps s not much more harmful than the same
amount of kerosene. Hawmilton Spectator, June 3, 1898,

By the explosion of an acetylene geaerator, Mi, E. H. Morse,
dry goods merchant, of Blenhenn, Ot received injuries that
may possibiy prove fatal. The generator had been leaking for
some g, and Mre, Moros weat (o the celli to make an exami-
mation. Lyghtog a mateh, he was examinmg the joints for
adeakage, when the gas exploded wath great foree, burning his
tace terably, - Brockwlle Recorder, October 8, 1808,

A serous acetylence gas explosion oceurred at Cobden, Oat.,
vesterday evening, as a result of which Mr. A, G, Best had bis
tace and rght hand severely burned, and it is possible that his
cves may be injured. Mro Best was eagaged in installing his
st plant i Arne s jewelry store, when the explosion occurred.
It was caused by Mr. Best opening the carbide chamber and
holhimge a lighted candle over . —Otawa Free Press, November
RISEAILN

Alhed Head, of Calggary, NAVCT,, was fatally injured as the re-
sult ot an explosion of acetylene gas, which occurred while he
was endeavoring to locate a leak with & match,  Guelph Herald,
December 17, 1898,

A serons explosion of acetylene gas took place in W. Nixon's
hotel, Avonmore, on Friday last,  The carbide chamber of Ins
acetilene gas machime had not been properly closed, and a
leakage of gas took place.  Betore Me. Nixon could extinguish
the lght, the escaping gas reached the flame and i terrific ex-
prosion followed.  Mr, Nixon wats ternbly burned, and s wife
and an employee were shightly injured, The building was also
deanaged, mine windows bewngr blown out.~-Winchester Press,
March 3o, 180,

An acetylene gas machine, located in Meraer Bros® general
store it Zunech, Ont., exploded y esterday, completely demolish-
g the buddiny.  The force was so great as to blow out the cast
sde and front of the bullding, also wredking several buildings on
the gpposite sude of the street. The 1oss on stock is estimated at
Sio0o. Guelph Advocate, Mareh 16, 1890,

The acetvlene gas apparatus at the Marbleton hotel exploded
on kadav, seting fire to the hotel and destroying apparatus,
Several persons were badly  buraed. - Stanstead, Que., Jouraal,

Ihe new acetvlene gas machme lately put in by Me. W, H.
Todd s not v the satistaction anticipated.  Stonffville Senti.
acl, February 3, 18,

Veetvlene gas caused a violeni explosion 1in the Barker House,
Fredeacton, NoR., a short time ago. The generator was being
woved from one part of the building 1o another, and atter the
pepes were disconnected and the generator removed, a lighted
Lantera was taken into the room where 1t had been, when the
escaped gas evploded. The buldimy was badly shaken up and
the plate glass windows blown into the street. —Canadian En.
rmecr, February, 18,

fhe acenvliene gas machine on the premises of the A B Scott
Lo, penced merchaats, exploded vesterday afternoon. The
plueglsswimdows werealnost tatally wrecked and other damage
done. Mo Scott was shightly burned, and Miss Walls was struck
on the hed by lving debns, Toronto Mail, Junuary o, 1509,

UNDERWRITERS REGULATIONS AS TO THE USE OF
ACETYLENE GAS.

The Umited States National Board of Fire Underwiiters lunve
approved of a et of rules tor gosermng the acetylene gas hazard,
because of the attempts toantroduce acetylene gas as an illum.
nant in sarous parts ol the country.  These requirements provide
that the generatmg and  as holding  apparatus, when mstalled
for ighting buidmgs e the closely built up portoas of towas
cities, must be situated i an outside, tireproot and well sentilated
building ; that licycle and other portable lamps i which gas s
generated and supphed direct to burnes should not be approved
until such Lumps are so constructed that they will cease to gener-
ate gas immediately upon the extingushment of the flame ; that
the storage of liquid acetylene in any bulding, or the use of
liquid acetylene gas, shiould be absolutely _pmlnbilcd 3 that in re.
gard 1o the separator and gas holder, it is recommended that
only wrought iron or steel capable of resistmge an niternal pres
sure of twenty poutds o the squase wch, should be used.

TRANSFORMER ECONOMY,
Hy F. L Leonaxp, Jx., Montreal,

The practical use of A, C, Transtormers covers a petiod of
livtle more thin @ decade, and yet in so short a penod they  have
been deseloped iuto the most perlect prece ot apparatus known 1o
the art of eles trical engmecimg,  Transtotmers havings a tull foad
efliciency of g8 the large sizes are not unusual, and i the
very Lirge sizes even this high figure s exceeded, and winh the
best designs the no Joitd Josses are luss_(h.'m onc-halt the full toad
loss, permitting an exceedingly high cfliciency to be mamtianed
over the entire working ranye.

While the commercial application of transformers 15 so recen,
theprinaiple was demonstrated more than 07 yearsagoby Faraday,
whose investigations gave to the electucal engineer the prneiples
on which are basced the science of dynmno-clcclncnly. Faraday
in 1812 made a crude transformer, which s sdentical 1 general
principle and construction with ll‘lc commercial article of w-day.
There are wany types and modifications of details, but the com-
mercial) transformer of to-day may be simmered down 10 two
general types, knowa as the shell type and the core type 5 the once
much talked of hedge-hog wranstormer so stoutly championed by
Swinburne having dropped out of the race entirely,  There are sull
stronyg adherents to both of the first wentboned types.  The ad-
herents to the core type of transformer will tell you that the coils
are more easily wound and the core atselt mote casily msulated,
that the copper coils betng on the outmide radiates the heat due
to internal losses more quickly. Notwnthstanding  these seeaung
advantages to the casual observer, the Johnston & Plulips Co.,
Lid., of London, England, who tirst manufactured this type ot
teansformer from the designs of Gilbert Kapp, aller extensive
experience with them, abandoned their manufacture aud became
adherents to the shell type.

For an cqual investment in matenal and labor it has been
demonstrated that with proper design & better transformer can
be built of the shell type than of the core type.  The double
magnetic circuit of the shell type gives a <horter average path
for the lines of torce, which, combined with a smadler number of
breaks or interruptions 1 the maguetic accuit, call for a less
number of ampere turns or magnetizing foree, and result in giving
the shell type the advantage of a better power factor at light
foad.

With proper machinery the col for the shell type transformer
can be woond and carefully insulated with but httle more trouble
than the core type, and the waste 1 copperan turmng the ends of
the coil will be no greater than s necessary o the cylndrical
coil used with the core type, which touches only at the lour
corners of the core, which for commeraial reasons 1s made of a
rectangular cross section, leaving consderable space side the
coil not filied with iron.

There are many pomts of view from which comparisons can be
made, too numerous for the himits of such a superticial treatise as
1his, which, generally speaking, favor the use of the shell ype.
which we believe will be the standard as inprovements are made
and the results of careful tests are more thoroughly understood.

The sub-division of coils in a tranformer s one of the must un-
portant features both as regards the snfety ot s msuiation, owag
10 the corresponding reduction of potentials between adjacent
points, and also as regards regulation. Withproper ~andwiching
and subdivision of coils in both primary and secondary, the drop
due to magnetic leakage may be reduced to a neghgable quane.
tity, »o the drop in voltage as the transformer loads up may be prac-
tically confined to what is due to the ohmic resistance in the
copper. This is essenuial, as the regulation of transformers plays
a most important part in the quality of service to customers.
Good regulation means from 2° in the smill sizes 1o one per cent.
in the Lirger sizes. No one has yet discovered a sausfactory
method of compounding transformers so as fo mantain the voltage
as high at tull load as at light load, and as hne drop in the pri-
maries as well as in the secondary and msude wiring tend to
aggravate and magnity this condition, the importance of guarding
against everything tending 1o drop the voltage will be appreciat-
ed, particularly when it s more etearly understood that a variation
of one per cent. in voltage will make a difference ot about 577,
the candle power of lamps.

oo much importance cannot be attached to hysteresis oc the
core 1oss of teansformers, which calls upon the generators for a
continuons supply of etiergy 1o overcome this loss as long as the
transformer is in cucuoit, regardiess of the condions of foad
being the «ame when no current is drawn trom the seconday as
when fully loaded, and if the power factor of transformers is low
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the apparent flow of current op Uns score s greater at uo load
than at full load.  Good teanstormers shoukl, m the small sizes,
not requite more than 2. of the full load energy to cover thns loss,
and large transformers less than 1,

While the copperloss of a transtormer remains constant for
any fixed load, throughout its life the core loss- i proper pre-
cautions are not taken wn the selection of iron and provisions
made in the design to maintain it at a jow temperature - may in-
crease consderably, olten doubling  this soutce of loss ina very
short period, and accordmgly reducing the all day  efliciency,
and this increased loss has 1o be supplied from the central station,
for which it receives no income.

From the foregoing hints it will be seen that well desigaed,
modern transformers should give a full load efticiency, depending
upon their size, ot from 95 to g8 or better, which with good
design and proper selection of materials will maintain this effi-
ciency unimpaired.

It is only recently, however, that such transformers could be ob-
tained, and the matter ol agemng of the cote plates has but recent-
ly received atteation. [t is not more than three years ago that
one of the largest clectrical manutactuemg  compames i the
United States sold to a large central stivion, under guarantee of
certain efliciencies for the vanous sizes ol transformers covered
by the contract, and were obliged to take back every transformer
hefore they had been m service four months, on account of the
rapid increase in the core loss, which in many cases, in the short
space of time mentioned, had doubled the losses shown in the
orgzmal fectory tests,  The wron was taken off the cotls and a dif-
ferent quality of iron substituted, which, though not giving quite
such good initial results, was able to maintain us eficiency unim-
paired, exhibiting no apparent agemg after repeated tests extend-
ing over a period of eight or nine months.

By careful experiments with various samples of iron of kaown
chemical compositon we have been able to determine which is
the best for use in transformer cores, and samples of every lot of
iron are submided for tests for hysteresis loss and for chemical
compostion.  Without such precaution no assurance of results
of transforniers in service can be secured.  Even with the best of
ron ageing will take place to aslight extent unless precaution is
taken to operate the iron at low inductions, and provide sufficient
raditing surface to prevent the transformer becoming too muca
heated, it having been observed that iron will age much more
vapidly when subjected to high tempe atures.

As the energy losses in transformers exhibit themselves in heat
precantion should be taken to get eflicient trans{formers which
operate at a low temperatvee, obviating the tendency to charge
the wsulation, at the same tme saving the dynamo capacity
necessary to overcome these losses and avoiding the ageing of
the wron and subsequent augmentation of losses,

Qil may be used in swall transformers, and where the losses
are large the oil belps matenally in radiating the heate The life
of a low efficiency transformer may be considerably increased by
filing the case with o, but this 1s unnecessary mn small trans.
formers of good design. In large transformers of 100 k.w. or
more it becomes necessary o use some method of dissipating the
heat, as the proportion of radiating surface rapidly decreases as
the transformer increases in size, and oil or an air blast becomes
necessary even in transfor aers of over g8% efficiency.  We have
designad and bt 60 cycle transtormers of 60 k.w. capacity hay-
ing a full load cfficiency of 987, which, with only the natural ar
circulation, have thown a rise of temperature, after 10 hours con-
tinuwous run at full load, of less than 50 C. This same transformer
operated at 125 cycles ~will run at a higher efficiency with a
smaller rise in tenperature.  Such transformers are rather ex-
peasive, however, and where shightly lower efficiency will suffice,
an oil transformer can be used at a much lower vost of construc-
tion which wil: give no greater rise of temperature,

Lightning discharges are less dreaded now by ceatral station
managers than they used to be.  Formerly every thunderstorm
brought with it wreck 10 some of the transformers on the line;
this has, however, come to be the exception rather than the rule
owiny to the subsitution of modern transtormers, in which the
better insulation, together with the greater choaking effect,
which follows with higher efficiency and reduced core loss, results
in forcing the oscillatory high frequency lighining discharges to
take some easier path to equilibrium of potentials.  Notwithstand-
ing this, do not neglect to install ightning arrestors, for though
the improved transformers offer a more difficult path, yet if there
are no lightmog arrestors through which these potentials can dis-
charge, the best transformers are hable to be punciured.  The
sugestion has been made to ground the secondaries or the case
of the transformers,  Either method makes it safer for the con-
sumer, but both result in greater strain on the insulation of the
transformer.

We have had frequent inguiries as to whether the 6o cycle
transformers will work on 123 or 133 cycles. A transformer suit
able for 60 cycles or 7200 alterations will work better on 123
cycles or 15000 alternations than on the 60 cycles, as the core loss
s reduced, though the regulition due to increased magnetic leak-
age is not quite so good. It is quite the opposite when a 125
cycle transformer s used on the 60 cycle circuit, as in this case
the care loss is increased about 30, and the efficiency corres.
pondingly decreased.  {f-the transformer i> not a very superior
one, at 125 cyclesat is quite likely to overheat, duc to the increascd
core 1oss at 6o cycles, gradually charring the insulation untit it
finally breaks down, in the meantime probably showing anincreas-
ing core loss followed by further development of heat and bring.
ing about the end at %1 earlicr day.

As the difference between two lots of wwon from the same mapu-
facturers may aake a differeace of ten or twenty per cent. i the
core losses of transformers, otherwise idemical, it is of the utmost

-

importance for manufacturers to make careful tests of cach shup
ment of sron as it is recened, and when this is not done the cen
halstation has no protection unless they possess the instruments
to make proper tests on the transformers themselves as they are
received,

For (heir own protection we wounld urge central station mana-
geors to equip themselves with standard wattmeter, dynamometer
and volumeter, with which it i a simple matter o deteinune
whether they are getting what they pay for or not,

The tests are quite simple and any central stution can equip for
making them at svery small expense, amouating to but little ont-
side ot the cost of the necessary instruments, which are almost o
necessity for any central station in checking up switchboard in-
struments, rccording meters, X¢.

Cewral station practice has not yet settled down to uniform
methdds of wstallation, but the trend now scems 1o be in the
direction of larger transformers with secondary networks, pre-
ferably on the thin wire system; the general introduction of
meter bass of charge making it possible to safely conneet doulte
the rated transtormer capacity in lamps to the secondarey net-
work—whereas with the older systems providing a sepacate trans-
tormer tor cach connection it was necessiary 10 provide transfor-
mer capacity equal o the lanps connected,

With separate traasformers of small sizes necessary for individ !
ual supply, the aggregate core losses become a serious deain up-
onthe central station. We have frequently seen banks of amall
transformers seiving a single customer or group of customers, this
coudition being brought about by the jeradual growth of demand
for hght exceeding the capacity of the original transformer in-
stalled, a further growth exceeding the capacity of the second, and
soon.  In such cases the substitution of a single large transformer
of modern design displacing the small ones would save its price in
less than a year, if credited at the usual selting price, with the
amount ot current saved.  Don't put a modern transformer of
good regulation into a group of antiquated transformers of poor
regulation; it you do you will lose your new transformer, wlich is
likely to be unjustly condemued for teying to improve the regula-
tion of its bad assaciates.  Placed in such company the new
transformer tries o mainain the good repulation for which it
was designed, while the lazy, old shirks with which it is con-
nected, steeped in the vice of bad rvegulation, throw their entive
Ioad oato the new comer, which good naturedly carnes it all ill
it can no longer stand the strain and fiterally roasts ouf and
breaks down under the toad.

In most of the smaller stations and in many of the larger ones,
money can be saved by remodelling the system of distribution,
and at the same time improving the service by laying out a1 net
work of secondary mains, starting first in the business portion of
the town with the installation of a few large transformers, re.
serving the small transformers which these replace--if they are
modern and worth keeping—{for extensions in the more remote sec-
tivns where for the time the secondary network is impractical.
It may occur m some cases the secondary network will be practi-
cal in several different sections, und these separats sections will,
in most cases, gradually grow together, allowing taps to be made
for new customers at intermediate points.  In most cases, where
prices are based on meter rates, such an arrangement can be
tustulled at no greater first cost than the individual transformer
system, the saving in cost of transformers on account of their
larger size and less total capacity required paying for the cepper
mains.  Such an arrangement always results in more satisfactory
service to the consumers, at the same time greatly reducing the
leakage current necessary to magnetize the transformers or
supply the waste in core losses,

A few figures may serve to impress the idea more fiemly in your
minds.  Let us take the case of a station having an average load
equivalent to 1000 lights, most of which average four hours burn.
wg per night, and, making due allowance for belting, dynamo,
ling, transformer and sccondary wiring losses, we will allow that
10 lights are obtained per 1 h, p. at full load. In the first case
we will suppose an individual transformer system is installed,
using 10-10 light, 10-20 light, 10-30 light, 3-3o light, and 4-50
light transformers ; even with modern transformers these would
have an aggregate core loss of'about 200 watts.

If we substitute for this arrangemer. 6-150 light transformers,
connected with sccondiry maing, retaining the 10 small trans-
formers for isolated customers so scaltered as to make it imprac-
tical 1o connect them 1o the secondary mains, our core losses will
be reduced to 692 watts, or .« v .ving of 448 watts for every hour
the plant is run, which, fi . tv enty-Jour hours a day, would amount
to 3920 k. w. hours pr. year, which at 1oc. per kilowatt hour
would be $392.00, vt 6, on more than $6500.00, & sufficient
amount to more than pay for the change if no consideration is
made of the transfori iers left on hand, whi. 4 would be superseded
by the ne'v arrangenment.

In the case jist iaentioned we have assumed the original
arrangement to be moder, © sformers.  Had we assumed them
tu be old types the saving would have been three or four times
that shown, and would have allowed us to makea good or a better
showing had we only chaiged 3c. per kilowatt hour, which would
be less than the cost of production in a station of 1000 lights
capacity.

Some of our friends may argue that these losses cost them
nothing, as they are running on water power, but we would like
to remind them that the capacity in their generators, witter wheels,
or whatever prime movers they use, represent capital invested,
which add to the fixed charges their pro rata of interest and
depreciation for which it makes no return; whereas, if the capa-
ity used in overcoming these losses could be rented at the usual
rates, a material difference in the capacity to pay dividgndy would,
be shown,




156

CANADIAN ELECTRICAL NEWS

July, 1899

METERS AND METER RATES.
Ity A A Thus, Ottawn.

There are tew things of more importance to owners of electric
light planty, or having a more potent influence for the financial
success of faiure of electric supply undertakings generally, than
meters and meter rates: and all those interested in the satisfac-
tory salution of the problem * how to increase profits from clectric
supply ** shonld give the subject of ths pager thorough and seri-
ous consideration. )

In these days of close competition i lightigg, m common with
all other industries, where we feel the need of constant siudy and
investigation m order 10 find, if possible, means of reducing the
cost of production, shoutd we not devote ourselves with equal
eneney and perseverance to the task of mereasmy the carmmg
power of our planis?

Upon this question, meter  rates have a direct and wnportant
bearing.

METERS.

It scems hardiy necessary at this time to make a plea for the
ase of electric meters.  Experience has estabhshed, beyond ques-*
tion, 2 fact that the use of meters increases the carmug power
of i plant A change from flat to meter rates invanably lowers
the peak of the station load curve to such an extent, that the
Lunp instatlation may be doubled before the peak regans its pre-
vious value ; the average earings per lamp installed will be such
as to show an increase in the total revenue, unless indeed the flat
rates previously charged were so bigh as te confine the use of the
hipzhts 10 Jongz-hour cotisumens. . .

The use of meters also plicces the owner of a plant in a positon
to compete successfully with gas and other illumnants for ali
chisses of consuthers, thereby facilitating the extension of tus
business.  This cannot be done under a flat rate system, except
by making all sorts of special rites, to meet special cases; a pro-
ceedmys which is cortam to produce dissatistaction among con-
sumers ;nd often works injustice 1o the suppher.

No attempt will be made to give in this paper a_history of the
electric meter; not even to cnumerate the many forms that have
been produced inthe process of evolution, to which we owe the
modern recording meter.  Too much vatuable time would be
taken up and no very useful purpose would be served by the re-
cital, as fiar as this Association is concerned.

Those who feel any interest in the subject may be referred to a
paper read by Mr. George W. Walker, before the Ametican In-
stitute of Electrical Engineers, May 21st, 1891,  Later meters
have been described and illustited from time to tume 1 the
clectrical press.

It 1s necessary 1o the full success and popularity of the meter
system of chatgang for current, that the meters should be direct
reading, in other words llm} the rqcord of consumption should
appear in plain figures on dials available to the consumer, as he
has longz been accustomed to in gas meters.

The Canadian Electric Light Inspection Act prohibits the use
of auy but direct readmy meters, therefore the choice of meters
lies between the different forms of these meters, generally known
as “motor meters.”

These melers are essentially clectro-motors opeiated by the
current to be measured and whose rotating member actuates a
tran of regastening wheels and dials.

They may be divided into two general classes, namely :—

Finnt.  Those operating on the indactive principle, wherein an
anmature consisting of a rngg, disk or cylmdcr.o[ melal, jcfmcmlly
iron, is carnied around by a rotating magnetic ficld. This field
results from the vurrem to be measared passing through a coil or
cails of wire, and the current induced in a closed secondary cail,
of low resistans t, act at angle with the first; . and, secand, those
embodying the well known principle of the direci-current motor 3
a wire wound armature rotating within a magnetic ficld.

Meters of the first ¢lass are sustable for alternating currents
only. and must be cahibrated for the wrequency at which they will
b operated.  Thev have no commutator nor brushes.  Those of
the second class may be used for either direet or altermating cur-
rents of any frequency.  They have a commutator and brushes.
That 1s their weak pont, as dirt and moisture willaflect the com-
mutator, and the meter will in time run too slow ualess it is
cleancd occaswenally, which is a troublesome procecding, now
that melersare sealed by the Government.  They require delicate
and carcful handling. . L.

Meters of cither ciass may be *‘current metens recording in
ampere-hours, o **enengy metens” which register in watt-hours.

In meters of the first class, which are genenally current melers,
the torque 18 approximately  propernonal to the squarc of the
current, and the speed 18 propertional to the torque.  Such are
the “*Schallenberger,” * Duncan™ cte.

1n meters of the second class, genenally energy meters, such as
the ** Thomwon,” the torque s directly propoertional to the power
apphied and the speed 3s propertional to the torgque. .

Al meter armatutes left free to revolve, run so fast at high
Toads as o senvusiy impair the accuracy and durability of the
meter. and means had 10 be provided to resterin their speed.
This was Jdone in two ways.  Small vanes or air fans were at-
tached to the end of arms madhy fixed to the aramature shaft.
These fans lie at right angles to the direction of mtation, and the
retandation o« Jue to the resistance of the air against them, which
™ am‘mximalcl\ l\h‘p\\ﬂi\\n.\lh\!h(‘ square of lhcspccd.mlh‘:u this
Jdevive mav oah be used in those meters where the torque i< pro-
portoma! 10 the square of e quantity to be measured. The
other way was o sttach to the .omature shaft a copper dink re-
volving between the poles of permarent magaets. '_I‘hcsc cxert 2
drag on the oddy vurrents generated :n +ie disk by its rotation in
the magnetic fiekd.™ This magaetic drag is proportional o the

speed, and is employed in meters where the torque is proportional
to the quantity (o be measured.

The majority of meters will not start with less than hree per
cent. of their full loads, and tend to run slow at hght and lngh
loads. This is a senous drawback, but there appears to be no
cffective remedy for 1t at the present time.

In choosing a meter the first point (o be settled is whether to
use A “‘current” meter or “tenergy’’ meter. At first sight it
would seem that the energy meter would best smt our purpose,
as it records the actual expenditure of enerygy, but where energy
18 supplied at a constant voltage, the record of the current meter
n volt amperes 1w proportionat to the energy.  With alternating
currents, and especially  with  inductive loads, the record  will
be shghtly in excess of the energy, but will be porportional to the
mactune capacity employed, which s a perfectly reasonable
charge aganst the consumer, since it s the maximum load in
volt-amperes that deternunes the size of the plant and the fixed
station expenses.  The current meter has the advantage of sim-
plicity, case of adjustment andless cost. It lends itself admirably
to the lamp hourerate of one cent, as its record shows the
lamp hours. Rates may be varied to suit all conditions by a
systems of discounits from the one cent rate,

The desirable charactenstics of a meter are:  Imtial accuracy,
constancy, simplicity of mechanism and ndicating dials, dura-
bility, ability to exclude dirt, mscects, etc., and to withstand tam-
permg.  Exanunation and test will deteranne how far these
charactenstics are possessed by a meter, except those of con-
stancy and durabsility, which can only be established by a test of
time in regular practice.  Both however, depend on good design
and workmanship, especially n the jewel bearings which should
be of the best quality, accurately ground and thoroughly polished.

The water has for some years used the * Schallenberger * cur-
rent meter which has met all the conditions of actual service in
quite a satisfactory manner with only ordinary care. He had
some experience with a certam type of meler i which so much
hieat was developed at normal full load as to roast the varmsh on
the outside of the wire coils. It 18 needless to say that such a
meter should, under no circumstances, be used.

METER DEPARTMENT.

The importance of a well organized meter department and
properly cquipped meter room, wheren testing, adjusting and res
painng of meters may be intelugently carnied on, cannot be too
strongly urged.  This department should be given in charge to
onc man who may be carcfully instructed in his duties and edu-
cated to perform lis work 10 an ¢fficient and systematic manaer.

When mcters are received trom the factory they should be ex-
amined, tested and adjusted if required before they are sent for
government inspection.

Recurds of these and all meter tests, of meters certsfied by the
government, nstalled or taken out, and of meters repaired,
should be keptin the meter room in a day book for that purpose
where entrics may be made from day to day, designating such
meter by the serial number, size and wmake. There should also
be a ledger into which, day-book emries should be posted. A
page to be headed, for each meter in use, by the serial number,
size and make. In this way cach page will contain a complete
history of one particuiar meter and this will be found very uscful
for reference.

No meter should be installed, removed or tested without orders
from some one in authority. Itisa mistake to allow any employee
in the office to order meters changed and tested.

METER RMDOM.

This room should not be accessible to any employees except
those of the meter department.

There should be in a well ighted corner of this room a work
bench with such tools and appliances as will be required in re-
pawnng and adjusting meters.

A substantial wooden rack should be erected agaiast a solid
wall, quite free from vibrations, where the meters may be hung
up 1n rows, by means of hooks or catches, fashioned to hold them
firmly 1n a level posiion,  Flexible wires ready to be inserted in
the binding posts of the mcters and short-cireniting plug de-
vices, allowing the cutting out of any meter without opening the
circuit, should also be provided. The mcters should be connect-
ed in yeries and the circuit, which must be of large wire, should
ass through a main switch and cut-out, a rheostat to ad-
just the voltage, a good dead-beat wall ampere meter and
amaster meter used as o standard in making tests.  There
should be also, connected across the circuit, a reliable voltmeter,
dead-beat if possible, and a bank of incandescent lamps of various
candle-powers, say 16, 10 and 3, 10 adjust the load.

The *“master meter ™ or * standard ™ should be tested once a
month.

The following dircctions for testing will be found uscful.  If the
master meter is a “ current ™ meter, proceed as follows;

1. Adjust the current to full load of meter.

2. Count the revelutions of the armature by means of the tell-tale
index at the top of the shaft or otherwise, for a number of
scconds, denending on 2 constant furnished by the makers
foreachs. »f meter. (This constant represents the time
taken by the armature for one revolution when a current of
onc ampere is passing) .

3. The revolutions should be counted for a number of seconds
cqual to several times the constants, in order to sccure
accuracy, and the revolutions counted duting that time, mul-
tiplicd by the constant of the meter and divided by the nuin-
ber of seconds, should equal the amperes passing through the
meter during the test.  If the amount is greater, the meter is
running fast, if l2ss, the meter is too slow.
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1- Repeat the test at halt load and quarter load,

The vurrent <honld be calevlated from the indications of a
Siemens dynamometer. It none s aviilable, the wall ampere
meter, which should be tiequently calibrated, may beused instead.

For an **eneryry meter ' proceed as above, adjusting  the
voltagre carefully o normal as well as the current and use au watt-
meter instead ot the ampere meter. A stop watch is better for
this test, It no stop wateh i< avaadable, two men should make the
test, one countimg the revolutions, the other holding an ordinary
watch, The case should be on the meter duning this test to avoid
the disturbing influence of e currents, the rotation of the arma-
ture bemnyr observed through a small window in the top of the case.
The voltage should be quite steady. .

There may be a separate master meter for every kind and size
of meter if desired, but that is hardly secessary. .

Meters can be adjusted by altering the angle between the prim-
ary and scvondary cods i nductive meters, or by shilting the posi-
tion of the retarding permanent maguets where these are used.

When it 1s desired to test a number of meters, examine them
and see that the armatures are turning freely and  the shafts rest-
ng properly ia the jewel bearings ; hang them upon the testing
rack, connect them an series, and put the cases on, then
1. Close the dircuit, adjust the voltage and turn on one 5 candle-

power lamp and sec¢ if meters stast. (Meters of ten amperes
should start on this lamp, those of twenly amperes on one
lamp of ten candle power, those of forty amperes on two
simtlar lamps, and those of eighty amperes on two lamps of
sixteen candle-power. Meters that fail 1o start as above
should be tagged for repairs.)

2. All the meters on test being of the same size, adjust current
to full foad and wateh the pointers on the last right hand
dials ; run the weters, jodluding master meter, cutting them
in and out of circuit until all the pointers are exactly over a
number in the last right hand dial.

3. Open the circuit and take readings of all the meters.

4. Close the dircuit, adjust current to half load and allow the
meters to run several hours, after which readings may be
taken and the ** consumption * compared with that recorded
by the master meter.

A meter testing over three per cent. slow or fast should be
given a second test to confirm the first.

The advantage of a longr run i senes with a standard meter is,
that it makes st casy to detect and measure very small percent-
ages of error,

When a meter 1s brought i for any teason it should be tested
before 1t 1s taken out. When it becomes aecessary to test a
meter afier it has been anstalled, it is better to bring it to the
meter room, putting another one in its place, as no proper test
can be made on the consumer’s premises.  Several metheds have
been suggested for domicihary testing, but none are quite satis-
factory, besides it pleases a customer better to change his meter
when he has lost fanh in it.

INSTALLING.

Meters should be of as small a capacity as may be used without
imiting their total destenction. It is better to take chances of an
occasional burn-out, than to install meters that will sun dunng
seventy-five per cent. of their working hours on less than half load
and thirty-three per cent. of the time on onc-quarter load or less.
Under these circumstances meters, as we know them, cannot be
expected to do the supply company justice.

It is impossible to entirely cJiminate friction in meters, and they
stand en the order of their going as it were.  They are also slow
cn light loads.  The moest effective remedy is 1o use small meters
I is true that they are also slow o n high leads, but the high loads
seldom come and never stay longr.

The imponance of unng small meters may be fully realized by
1eference to an experiment reported by Mr. Lyman C. Reed,
where a load varyng from one to ten wandescent lamps was
passed thivugh tWe meiers s scrics, one of 71z amiperes capadity,
the other of ov wperes. The small metes segistered thiny per
cent. mwore than the large onc.

Me. Duncan suggests the follewing rule for his meter .

For 3to 7lightsiastall a5 light mcter.
3 . ,4 LX) L1 10 s (1}
.(‘ .. 20 . . ls " (1)
:; L1} ‘; 4 (1] 25 1] (1}
46 . 2":‘ . « o .«
s 1‘00 .« . 75 .

No hard and fast rule can be Iaid down ; much depends on the
class of consumers to be served.  In private residences, for in-
stance, a ten light acter would do up 1o twenty lights, a twenty
bight meter up to thirty-five lights, and a forty light meter up to
~eveaty-five lights in the majority of cases,

[t has been suggested to put two meters in parallel on large
matallations, one large and one smidl meter with a mercury switch
actuated by the current and intended 10 autamatically cut out the
large meter whenever the load fell below a predetermined amount.
The suggestion is worthy of consideration.

Great care must be exercised in carrying meters through the
strects. A\ dight express wagon with a box partly filled with
straw, wood fibre or other packing, in which the mcters may be
placed on their backs, is a good thing to move them in.  They
may be safely carried by haad, also on a bicycle, but in the latter
case the rider must be carcful to avoid sudden jars,

Whenever a meter is taken out for instailation the reading
should be taken and left on record in the mcter room, in casc the
reading or “*start ™ is not taken at the consumer’s premiscs.

Muters should not be insialled on shaky partitions or those con-
taining doory liable to slam, or on walls subject to vibrations. They

should be in a dry place, casy of access aud open to daylight »
otherwise lighted, and, it possible, they should be protected from
extremes of temperature.  Meters should not be placed onor too
neag the floor, nor too highs You cannot expect your metes
reader to stand on his head or to carry a step-ladder. 1u such
cases he will attempt to get the eeading at a distance and prob-
ably get it down wrong.

A litle missionary work among electric wiremen and coutract
ors will lead, in time, to the practice of arranging a place lw the
meters in accordance with the above recommendations,

Before connecting the meter itis well to try lamps hiere and
there about the place, leaving tieter loop open, to make sure that
there are no branches taken off vutside of the meter.

Meters should be levelled and rigidly fastened to the wall.
After installing the meter, one or more lumps should be turned on
to ascertain that the meter starts readily.  For this purpose meter
cases should have a window through which the movements of
armature or shaft can be scen.

No openings should be left between the cover and the back of
the meters where insects may go in. - They seem to find comiont-
able quarters there, and spiders weane thewr webs around the
moving parts, retacding and sometimes stopping the meter. This
15 more hkely to bhappen where houses are vacated dunng the
summer holidays.  The writer has used a stick of pine wood
about four inches lony, one-quarter inch wide and one eayghth inch
thick between the cover and back casing of Schallenbeiger
meters, at the top, with good success. It has been supzested to
squirt soft putty with & syringe, so as to practically seal the cover
to the back, but this is scldom necessary. Itis a commendable
thing, however, as it excludes dust as well as insects.

The connecting  wires should be pulled through the binduy
posts until no bare copper is accessible from outside the meter
case. The cover over the binding posts should be seiled with a
lead seal bearing the mark of the meter department. 1t should
be the duty of employces installing meters to sce that thete are no
bare places or cut-outs on the mains between the meter and the
service switch and main cut out, and to see that the latter s sup-
plied with copper tipped fuses of the right size properly put in.

READING.

Meters should be read asonthly if practicable, as ‘¢ short ac-
counts make good friends,” but the large amount of clerical work
involved in this practice often makes it preferable to have only
quarterly readings. However, this makes very heavy bills in
winter, which is objectionable. A good plan is to divide the six
summer months, May 1o October, inclusively, in two periods of
three months each, and the six winter months in three periods of
two months each. The shorter winter periods will make the
difference in the bills tess pronounced and facilitate the collection
of accounts.  This compromisc is confidently recommendedas one
that works well and gives satisfaction to consumers.

The dates of the readings should appear on the bills, as they
will show the number of days covered by the amount and fre-
quently explain apparent overcharges.

Reading meters correctly is not as casy as it looks. Mcen
should be trained inthe work and not changed unnecessarily.  An
unrcliable meter reader is dear at any price.  Errors in reading
arc mostly due to the fact that each dial is read by itsell.  Ex-
perience teaches that when a pointer is near a number, it is neces-
sary to consult the next lower dial to determine whether the first
pointer is short of or past the number. That is becausce the
ponters are someunies blunt, improperly set, or hinve a httte side
play. A plan which has been very successful in preventing errors,
15 to furmsh the reader with books printed with fac.amiles of the
dials of i meter. The reader does not read in the ordinary sense,
he merely copies in his book the position of cach pamter, which
is represented by o pendil stroke. The reading s done i the
office.

A great saving of time may be made by using numbers 1o
designate customers,  Thus the meter reade: would enter a 1ead-
ing taken at A, G, Richardsvn, 319 Waserley sticel west as
‘938, Richardson.”  The number is the page of Mr. Richardson s
aceount in the ledges, and the addivon of the surname makes
identification of the reading more certain.

The clerk entering the readings in the meterledger should make
cach day a list of ali readings which appear quite wrong from lus
knowledge of customers and their previous record n the ledger.
This list would then be sent to the meter department wath instruce
tions to reeread the meters. Many errors will be corrected
this way before the bills arc sent out, and meters that stop will be
detected.

Consumers somctimes complan that their bills arce too high,
and some have been known 10 express the opimon that the meiees
ran too fast, but the wrniter once cncountered a consumer wha
said his meter was too slow ; that was in Ouawa.

When complaints are made, it is a good practice to geran exe
tract from the complainant’s account showing the total net cost of
the light for a year.  Tlus will often be a peasant surprise to bum,
as he has likely figured it outin s mind by taking bas haghest
bill and muluplying it by the number of rca;lings' i the yvear, for.
getling the summer bills. )

The period complained of should be compared with the corres-
ponding period of the preceding year, if posible, and the preved.
ing period should be investigated to sce if meter was not under-
read.  In any case, offer 10 re-read the meter.  If the fiest read-
ing is confirmed and the bill really scems wrong, it s belter to
change and test the meter.

When a customer makes general statements as o the small
quantity of light he has used, you should get bim down 10 detauls,
Figure out with him the probable use of cach lamp or group of
lamps sepasately.  Hold him down to facts, When you come 1o
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add it up he will be surprised, and the meter will generally be
tound (o be not such a liar after all.

STATION METIRS.

The pracuce of metening the output of the centratl station, which
s becoming quite popular, is 2 move i the nght direction. The
data obtained through the use of station aieters s not otherwise
avatlable. 1t ix sure to lead to economies in the station, and will
be of materl assistance in making and re-adjusting rates.

METER RATES.

Ininauy, rlingg meter rates, it has been castomary to copy the
pracviice of the gas companies, sanctioned by long usage, of a
single rate, with or without discounts off large bills.  The condi-
tuous under which electre hght generating plants operade are,
however, very different from those of a gas plant. The gas plant

~ tully utilized, and works at the point of tughest efficiency for as
many hours as may be desired, stonng the product that is pot im-
mediately required. For an electac light plant the contrary is
the case.

Forced to run our plant from sixteen to tweaty hours per day at
a small percentage of us total capacity, which must be such as to
meet the large demand which will be made apon it for a few hours
crery day, we find that the great butk of our expenses are in-
curred, notin runmng the plant, but in getting ready to run.

The charges assumed for cach consumer connected to our lines,
in order 1o be ready to supply him, are fixed, whether the lights
are 1o be used ten minutes or ten hours per day.  The cost of sup-
plying current aftee the first ten aunautes 1s only from one-third to
one-sixth of the fixed charges previously incurred.

It i casy to understand, therefore, that a consumer using his
lights only a short time every day, which is likely to be duriag the
period of highest load at the central station, may not be a source
of profit and may sometimes be a saurce of loss,

Does it not seem reasonable that this consumer should pay such
a meter rate that his yearly payments shall cover the fixed ex-
penses made on his account according to the number of units held
in resenve for him and subject to his call ?

This rate being applied to all consumers for, say, the first hour
of the use of their limps, would fully protect the supply company
from loss on account of fixed expenses, 50 ihat any additional
current would only necd to be charged with the varable expenses
of running, and could be sold at such a tow rate as would encour-
age the further use of current during the hours of hght loads at
the central station.

Such a method of charging for current naturally tends to lower
the peak of the station load curve somewhat, but specially to build
up, if not the lowest, at least the intermedinte portions of it, and
thereby to increase the carning power of the plant.

The above considerations have led managers of electrical sup-
ply enterprises to devise various methods of charging for current
in harmony with the principle of differential treatment of consum-
crs, according to their value to the supply company as a source ot

srofit.
! Mr. Arthur Wright, electrical engineer of the municipahty of
Rrighton, Eangland, who has devised a system of meter charges
knowa as the ** Maximum Demand System,” wishing to show the
injustice and losy mvolved in the old single rate plan, cites two
cases, his worst and his best customers.

The first employed for his maximum requirements 177 h.p. of the
generating and distnibuting plant, capitalized at §$36,960, costing,
for interest, sinkig fund and depreciation only, $2.582.  He used
in one year the equivalent of all his lights, burning 61 houry, and
paid, on the single rate plan, §823.

The other employed 1.9 hop. of the plant, capitalized at $394
and costing $27.70 annually.  He used in one year the equivalent
of all his lights, burning 2,003 hours, and paid $288.

Thus the lange consumer who paid 8823, and who would under
the single rate plan be entuled to the Iarger discount, was actually
a source of loss to the supplier to the extent of $1,759; while the
small consumer who paid $28R netted the supphier a profit of $200
on the capital charges, and the vanable expenses were also much
tess in his case, as he received only 3,807 h.p. hours, while the
lanze consumer used 10,597 h.p. hours.

These are extreme cases; yet if similar statistics were compiled
from the records of clectric supply companies in this country,
many cases would no doubt be brought to light which would show
the injustice 10 supply companies and Jong hour users of the single
rate svatem of charging, in a manner almost as glanag as in the
example fust gven.

The greatest difficulty in the way of these improved methods
probably lies in the fact that customers, especally the short hour
cansumer. will not look at these thingx through our own glasses,
He it not concerned about the unfavorable conditions under which
our awn plants are operating, and sentomly objects to pav a larger
average rate than hes neighbor, ne matter how conditions mav
differ 1t is sometimes angucd by advocates of differential rates
that the .\uppl\' company should leave these consumers alone and
seck for bustacss rather among the smaller but loager users 3 but
1t as well known to those who have had to fight oppasition that it
s advantageous to have the patronage of the large business
houses and 1o hight the more pronunent buildings, maostly short
hour consumers, oa account of the advertising value of such in.
stallations,

Among the many systems proposed, the following are the most
worthy ol notee &

1. The Wrght maximum demand system.

2. Diflecential meter rates based on the mstallation,

3 Twao rate meters,

4- Fixed prnce per light to cover fixed charges
wholly or in part and low meter rate.

The Wright system aims to charge the higher rate for the
first hour's use of the maximum current used at any tune during
a given period without regard to the size of the installation.

The maximum current 18 indicated by the ¢ demand indjcator,”
an wmstroment invented by Meo Weight, which is installed in series
with the miun current wherever a recording meter s used. It
consists of a ** U shaped glass tube with a bulb at each end,
partly filled with colored sulphuric acid and hermetically sealed,
A strp of platinowd 19 wound around one of the bulbs.  The
current is made to pass through the platinoid strip, which becomes
heated and the mire within the bulb expands, driving the liguid ap
the other Jeg of the ** U’ shaped tube antid it reaches the other
bulb, when it overflows down into & brianch tube, which is
geaduated 10 mdicate, by the height of the liguid within it, the
maximum current that has passed through the instrument: the
expansion of the awr being  proportional ta the heat developed,
therefore to the square of the current.  When this instrument has
been read o may be re-set by tiltingz it until the liquid runs out of
the branch tube.  The cost of this indicator is about ten dollars.

In Brighiton, Eogland, where the system has been working
very successfully for about three years, the rates charged were
in 1598 fourteen ceats per kitowatt hour for the lirst hour's daily
usc of the maximum current recorded on the Wnght meter, and
three cents per kilowatt hour for any additionad consumption. [t
will be seen what inducements are offered to long hour users.
This was found to be equivalent to an average ritte of 6.64 cents
per kilowant hour, R

The system may be modified to suit local conditions ; thus the
higher rate may be applied to less or more than one hour s dily
use, and again this quantity may vary according to scason.  The
Chicago Edison Co., who vse this system, charge for filteen
hours' use of *ue maximum demand per month in summer at one
cent per lamy hour.  For the six winter months the rate s apphied
to forty-five » ours’ use per month.  Additional consumption s
charged at half rites.  The Edison Elecine Hummating Co., of
Boston, mrge the hours' use to be charged at the one cent rate
vary from month to month.  The hours are tenin July to fifty
Januacy.

W ever may be said against the Wright system, there is no
doubt that the use of it or some other differentitl system would
cnable us (o better compete with gas in the case of such long
hour consumers as druy stares, hotels, ete.

The demand indicator will not record demands lasting less than
fiftcen minutes, but a consumer may require an unusual number
of lights on some special accasions, and he is unwilhoy to have
bis bill increased by an amount out of reasonable propuriion to
the privilege required.  In cases like that, expentence has shown
that it is necessary to read the indicator befere and resset at after
this urusual demand, and to take no account in the bill of this
special maximum.  This proceeding in a large city would involve
considerable cxpease and trouble and complicate the system
somewhat.

When the indicator has been read and re-set there is no record
left of the indication except in the company’s books which may
Iead to disputes with consuners difficult to adjust.

A device intended to combine with an ordinary recording meter
the advantages of a demand indicator has been put on the market
by Mr, Edward Halsey, of Clucago. Itcan be applied, it is said,
10 any meter using magnetic drag as a retarding device.  The
armature shaft s divided borizontally in two parts and they are
connected by a ratchet coupling.  The upper part carrying the
armature has a pownter rigidly attached 10 it, and the lower pant
carries the copper retarding  disk, which is graduated. The
pointer normally stands at zero over the copper disk.  The oper-
aton is a follows : As the demand increases the speed of theshatt
and the magnetic drag also increase.  The lower part of the shaft
lags behind the upper part by an angle dependent on the targue
or the  ergy passing through the meter, the ratchet coupling
mamtas .« the angle botween the parts when the current s afier-
wards n luced, and the position of the pointer over the capper
dink ma oe read as the maximum demand.

Another method of charging, probably ante-dating the Wrigrht
svatem, and uming at the same resulls, consists i charging the
lugher ratc on the first hour, more ar less, of daily use of all the
hights installed.

While tlus method removes the necessity of the extra meter or
indicator it is apen 10 several objections.

It puts a large burden of charge on the shart hour consumer and
discourages the installation of lizhts with the probable effect, 1that
the consumer will install clectne hights where the daily use of them
will warrant this proceeding and cmploy gas or some other Hlami.
nant for the lights that are scldom used.  While this may cause
no diret? loss 10 the supply company, itis aotl conducive to the
populanty of clectnic hghung, which would be considered some-
what of a luxury.

It 1s not as cqutable as the Wright system, inasmuch as our
fixed chiarges are not governed by the total installation as mudch
as by the maximum demand, and two consumers with cqual in.
stallations may show great differences as to their maximum de-
mand on the station.  The system for instance does not diserni-
minate between & consumer using say thirty lights {all his lights)
onc hour and another using ten out of his thinty lights three hours,

Residence lighting which should be specially encouraged, would
be discouraged by this system.

The cxpense and difficully of ascertaining the number and
candle-power of the lights installed would be considerable. Con.
stant chocking waold be required, involving frequent domicili-
ary visits by the inspector, and there would always be uncertain.
ty as to data so obtained.

Still another vaniation of differcntial rates is found in the use of
the two-rate moter of the Geseral Eloctric Company. This
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meter has two sets of regastermy dials and armature is connected
by a clutch by one or the other, at any predeternmed time, by
the agency of a clock contiuned 1 the meter and automatically
wound up by the current,

Thuy, the left hand dials for instance will record he consump-
tion taking place during the few hours of station peak, which
will be charged at the ngher rate, and the left hand dials wall re.
cord the consumption at all other tumes, which wall be entitled 1o
the lower rate.

This system does not discrininate agamnst the short hour con-
sumer to the same extent as the two systems previously de-
scribed ; heas only charged the ligher rate for such use as com-
cudes wath the station peak, and only to the actual amount of
such use from day to day, and s tendency to stragghten out
the stauon s load curve it 1y the equal of the other systems.

Those short hour consumers whese local peak uever comades
with the staton peak would. under tins system, get a lower rate,
which is no doubt quite just.

The two rate meter does not need re-setting and prescrves its
record so that errors m reading may be rectified at any time.

The meter costs about $25 more than the ordinary recording
meler,

There 1s a class of consumers that are undesirable under any
system of meter charges,  Lrefer to the very small consumers
who use less than $10 per year, and while an clectric supply com-
pany may not refuse any business without mviting public criti-
cism, there should be a aunimum charge of Si0 and upwards per
year for each customer.

In some cases the minimum is made large enough to cover the
fixed charges, or a large percentage of them, and a very small
meter rate ss charged in addition.  This is a sort of compromise
between the flat and meter rates, and should be a popular plan
for certain classes of customers,

It offers to the consumer the advantage of knowing practically
the amount he will have to pay and equalizes the winter and sum-
mer charges, and the small meter rate will prevent useless burning
of lights. 1t is not a system suitable for general application, but
it may well scrve, however, as a transition from the flat to the
meter rate, and might be tried with advantage by those charging
flat rates exclusively,

There 15 50 much to be sad for and against the various systems
which have been proposed, that supply compames stll charging a
single meter rate find themselves face to face with a very difficult
problem. With so many things to choose from, it is perhaps @
case of ** how happy could I be with either,” or they hesitate to
make a change which may cause them temporary loss of revenue.
The singzle rate certainly has the advantage of simplicity and is
thoroughly understood by consumers, but so lang asit will be
used, so long will it be necessary to make special contricts of alt
kinds, and the flat rate will continue to flourish with more or less
vigror.,

In conclusion it should be said that meters and meter rates is
too broad a subject to be treated satisfactorily within the limits
of a convention paper.  If the two topics had been separated and
cach formed the title of a separate paper, the results would no
doubt be of grenter value to the members of this Association.

LONG BURNING ENCLOSED ARC LAMPS.
By Wat, A, Tuknavse, Hamilton,

Tne major factor of expense coupled with the operation and
maintenance of arc kunps arose fiom the necessity of frequently
renewing the carbons, which, in the sizes adopted in practice, had
alife of some seven or eight hours only.  As the all-nigght lighting
of strects demanded that lamps should bz capable of giwving an
uninterrupted service of from twelve to fourteen hours bumning,
various means were devised whereby this period could be covered
by a single trimnungr of carbons.  Ianumerable types of lamps
were designed with this end in view but there remained to be
adopted as standards the double carbon lamp, which burned two
successtve pairs of eight hour carbons and, as an aliernative, the
single carbon lamp fitted with crcular or eliptical carbons of
sufficient cross section to msure a hife of fourteen or sixteen hours,

Awide from the matier of trimaung, however, the carbons theme
selves were a source of heavy expense, and carly endeavors were
made to perlect some meaas whereby thar life could be materially
prolonged without at the same time incurring a sacrifice of the
hght.  Itwas clearly understoed that the rapid wasting away of
the carbons was caused mainly by their combustion or oxidation
in the opea awr, and it naturally occurred that if the arc could be
mamtained in a transparent chamber, from which the oxygren of
thie air had been excladed, that this combustion would cease and
that thea the only waste would be that due to vaporization.

Experiments along these lines were conducted and the reswits
would undoubtedly have beea encouraging had it not been chicfly
for the factthat, in burning in an enclosing chamber, such a deposit
soon accumuliated on its inner surface as to seriously obscure the
light and thus render the arrangement unpractical and, therefore,
as these atiempts to increase carbon life proved futile, fourteen
or sixteen hours per trim was, until very receatly, accepted as the
buming period of an arc lamp.

The great demand within the last cight or ten years for interior
arc lamps operating from incandescent lighting circuits was met
by a marked improvement in carbon manufacture, until finally a
practically pure article was obtainable, the advent of which made
possible the maintenance of an arc in an enclosing chamber and
allowed of the development of the long burning lamp as we have
it to-day in which a carbon in size equal to the cight-hour car-
bons of open arc lamps has a life of one hundred and fifty hours
ar more.

This longevity is cffected by the method which failed some
vears ago on account of the lack ¢f sufficiently pure carbons; in

short combustion is prevented by a removal of the oxygen tfrom
the space immediately surrounding the are, the oxvigen not being
literally removed by exhaustion, but rather by & process of chem-
ical conversion wrought by the action of the arcitselt.  The car.
bons are surrounded by a glass globe of small area, closed at the
base and only sulliciently open at the top to allow ot a free passage
of the upper carbon.  On the formation of an arc the dir contained
within this globe is heated and rarified, the surplus inding an out-
let through the upper opening 3 the remaining oxygen is reduced
by combustion with the carbon to carbon monoxide (C.O.), a pas
which is somewhat lighter than atire, having a specifie gravity of
909, and although combustible will not support combustion.
This, together with the nitrogen which is liberated, completely
fills the chamber and prevents further combustion of the carbon,
although a small amount of air diffuses through the upper opening
—~a condition essential to satisfactory operation, as otherwise the
vaporized carbon would conaense and appear as i sooty deposit
on the inner surface of the globe, while as it is, the oxygen of the
entering air unites with this vapor and forms a gas. A slight de-
posit of silicon accumulates, which, however, does not seriously
absorb the light, and which may be readily wiped off during
trimming.

As a result of the absence of oxy gen in the enclosing globe the
eads of the carbons do not become tapered by burning but re-
main flar and blunt, and the device could not be adapted success-
fully to the existing lamps in use, which maintain a potential
difference of some 435 volts across the arc, as, in the smatl separa-
tion of one-cigghth inch or under consequent upon this voltage,
too much of the light would be iutercepted by the lower carbon.
It was therefore imperative, in order to obtain proper distribution,
that the carbons be more widely separated, and it was found that
in the enclosure an arc of approximately 34 inch in length could
be maintained with an E.MLF. of some 75 or 8o volts. Mean-
while it is necessary that the current employed should not exceed
612 or 7 amperes, for abvious reasons associated with the cleanly
burning of these lamps for long periods, and in order further that
the watts expended may correspond with those expended in an
open arc Jamp of like rating. While a so.called 2000 candle
power lamp of the Iatter.type operates with a current of 10 ampgres
at an EMCF. of 435 volts or 450 watts, an enclosed lamp of like
rating may operate at 6.5 amperes and 70 volts, or at 5.5 amperes
and 82 volts, the higher EALF. and reduced current resufting
within certain limits in better operation,

Enclosed arc lamps in general require special features in the
feed mechanism, although the governing principles me identical
with those obtaining in the open lamps.  As it is necessary to
separate the carbons from J5 or 2 inchitis usual to have the
magnets act directly on the upper carbon without the intervention
of levers, and this calls for a long range magnet of considerable
power. Inorder alsoto obtain good regulition it is desirable
that the moving armature be of considerable weight, as compared
with the weight of the carbon to be lifted, as therefore decrease
in weight of the carbon is not accompanicd by an appieciable
lengthening of the arc.

Enclosed lamps will operate cfficiently in series on direct
constant current circuits employing currents not greater than 6.8
amperes, and on alternating current circuits in conjunction with
constant current transformers.  In these instances the Iamps
must be of the differential or shunt feed type, and must be further
provided with short-circuiting cut-outs such as are found in the
well known open series lamps. A similar type of lamp is required
for operating in scrjes multiple on street railway and power cir-
cuits, but in place of the short-circuiting cut-out a device for
shunting a resistance, cqualling that of the are, across the ter-
minals is used in order that if one or more lamps cut-ont or
proved defective the current traversing the remainder would not
rise. It is necessary also that a steadying resistance be placed
in scries with each group of such lamps.

Eaclosed lamps for operating ia parallel on direct and alternat-
ingr current incandescent lighting circuits require a very simiple
feed mechanism and contain ncither shunt magncets nor cat-outs.
For adjusting the carbon a single magact only is required con-
nccted in series with the are. Such a magnet responds 1o varia
tions in the current strength and tends to maintain this factor
constant irrespective of variation in terminal voltage, but as this
latteris o constant factor the magncet therefore in keeping the
current factor constant must likewise keep the arc resistance and
length constant alwo.

A retarding device such asa dash pot is required in these lamps
to allow of a gradual separation of the carbons, alternating lamps
especially demanding & comparatively slow separation,

As direct current lamps usually operate on circuts of 110 volis
it 1s necessary to anterpase a resistance in order 1o reduce this o
about 8o volts as required across the arc, and, while this remstance
wastes encryy, yot it s necessary 1o the successful operation of
the lamps.  The alternating lamps are more fortanate in this re-
speet masmuch as a reactance coil may be placed i seres with
the arc which will reduce the voltage to that reguired across the
arc with but ittle waste of energy.  They may also be operated
direct from transformers delivering the necessary are voltagre, or
from cconomy coils, or auto-converters.

A type of lamp which represents simplicity i the extreme
is that in which the separation and feeding of the carbon 1w
cffected by the expansion and contrzction of 2 stnp of metal inter-
posed in the path of the current.  Such a device, while not satis-
factory when used i conjunction with open arc lamps, appears
to be excellently adapted (o parallel burming caclosed lampy, in
which the arc is protected from draughts of air, and which feeds
only at long intervals,  For this particular purposc, as comparcd
with clectro-magnetic feeds, the Sdvantages all appear to be with
the thermal feed.  Suchlamps strike their arc quictly and slowly
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without being necessarily retarded in their action by dash-pots,
their feed is positive, and slight frictons in the moving parts in.
iroduce no noticeable error; they may be operated at will on
direet currents, or on alternating currents of either of the stand.
ard frequencics.  On alternating currents the power factor of a
load of these lamps would be high as compared with a load of
lamps having large magnet coils and cores, and in the matter of
mamtenance there appears to be nothing about such a lamp to
suggest repairy, although the replitcing of an occasional regulat.
ing  steip  would be much cheaper than  the  renewing  of
magnets,

Aside from the economies of enclosed lamps resulting from the
invreased lile of the carbons they possess other advantages
peculiar to themselves,  As aresult of the absolute enclosure they
burn quictly, being free from hissing or Baming even though not
accurately adjusted, and, ay it is impossible for sparks to make
their exit, all possible fire risk is climinated, a feature which
meets with the unanimous endorsation of the Boards of Fire Une.
derwriters generally.

By virtue of the long arc which is maintained more perfect dis-
tribution of the light over large areas is obtained than is possible
with open are lamps.  Direct current lamps of the Iatter type
exert their greatest illuminating effect at an angle of about 45
degrees trom the vertical so that a very intense light is noticenble
within i radius slightly exceeding the height of the lamps from
the ground while beyond this the illumination mapidly falls away.
Enclosed famps on the other hand spread their rays more horizon-
tally, thewr angle of maximum intensity being about 75 degrees,
and as a result the bght is more regularly diffused over a large
area and does not aveume the form of concentric zoues of rapid-
ly diminishing intensity.

The economy in maintenance however affords the most striking
example of the advamages of enclosed lamps over the open and
the gain will be clearly noted by a comparison of the two
systems,  As an example we may compare the maintenance costs
of 430 watt open and enclosed alternating current kunps operating
to hours per day per year of 305 days, assuming for the former alite
of 14 hourx per trim of carbons costing $30.00 per 1000, while for
the fatter a life of 8o hours per trim of carbons costing $30.00 per
1w00.  [n this compgrison the matter of interest ana depreci.tion
allowance may be dismissed on the assumption that it will be
similarin cach case and thus there remains to be caleulated the
cost of carbons and trimming.

As the open lamp requires two new carbons per trim it will in
a year therefore, on the above basis of 10-hour runs per day, re-
quire some 201 pairs of carbons, costing S$18.80; on the other
hand the enclosed lamp requires but one new carbon per trim
and wr a year will consume but 46 carbous, costing $1. 38, so that
an annual xaving of some $17.42 per lamp is effected by the use
of the enclosed lampsi.

The cost of trimming will depend largrely upon lacal conditions
but we may assume that one maa at $2 per day can trim one
huadred open lamps or one-half as wany caclosed lamps, which
will make the cost per trim, therefore, 2 conts and § cents respec-
tively.  Onthe 1o-hour basis the trimming, therefore, will cost
approximately §3.02 per open lamp per year, as against $1.84 per
enclosed lamp per year, resulling in a further annual saving in
favor of the enclesed lamp of $3.58, making the total saving $21.17.

With direct current lamps the saving will bein like ratio, allow-
ances for differences in the life and cost of carbons being neces-
santy taken into consideration, but whether direct or alternating
the advantages of the enclosed lamp are so apparent that before
a great periad clapses not ealy will they largely supplant the open
ares, but they will further enter the arena in competition with
large wcandescent lamps and regenerative gas lamps,

THE PROPER EFFICIENCY OF INCANDESCENT LAMPS
FOR CENTRAL STATIONS, INCLUDING A DESCRIP-
TION OF THE ST LAMP.

Bv E. E. Cagv, St. Catharines,

Few questions i the ficld of electac lighting are of greater im-
portaace to central station managers than taat of the efliciency
of wcandescent lamps.  This problem of suitable efficiency, many
may Justly tlnk could be handled more properly by the centrid
satiwn manager than by the manufacturer, but it must be borne
w annd that the manufacturer is in close touch with many stations
and 15 thus able 1o observe the inauguration and development of
theonies incident to the subject.  Few guestions seem so thor-
oughly misunderstood, and yet the fault is not eatirely with the
cential station. In the first place, only the lasger companies will
wiest in the necessary apparatus, and surprisingly few of those
will purchase cnough apparatus to determine the cfficiency of
their lamps.  The initial outlay, including photometers and instru-
ments will more than pay for itself in the first year.  lu the ab-
sence of the proper outfit, the managers have 1o depend npon the
statements of manufacturers or more often upon those of their
representatnes, and what is the result?  Dissatisfaction. One
maker wall supply Jamps guarantecing them to be of a stated ofli-
ciency, and these lamps will give satisfaction.  Should the next
order be placed with another company and the same efficiency
guaranteed, vhances are steongly in favor ol the second consign.
ment not giving satistaction, assuming the specifications call for
eflicient lamps.  Both lots of lamps  may consume the same cur-
rent At the stated voltage and in reality be intrinsically cqual, yet
one will be thought well of and the other condemned. .\ mtua-
ton such as this, upon the face of it, scems incredible, vet such
18 the daily expenence of every lamp manufacturer until, by loag
and otten costly experience he becames thoroughly acquainted
with the actual s2ate of affairs upon the lines of all his customers.

For many years generators, and later transformers, have been
rated in light capacity upon the basis of fifty watt lamps,  Mul-
tiples of fifty are convenment quantnies to hamdle mentally, though,
when this unit of capacity was adopted, everyone felt contident of
the universal adoption ot fitty watt lamps,

It has been unfortunate that 3.0 watt lamps have become such
a houschold term, as their use has often proven very costly to
companies before experience made them alter fiest ideas, '

Everyone will probably agree that tis desirable to use the most
cflicient lamps possble, consistent with fur hic where current is
supphied upon the meter basis.  Two questions immediately anse
what should be considered fair life, and at what efficiency under
conditiwns exisung apon the lines can this life be most cconomi-
cally obtained.  Hardly two managers will agree upon the first
question, and very tew have at hand the necessary information to
answer the second.

Every lum,p maker, however worthy of the name, has on record
the results of many tests showmng the average life to be expected
of lamps of different efficiencies when operated at normal or at
voltages other than normal.  Below in table 1, will be found the
cfficiency and average life of lamps at various voltages. Though
these results are i one sense approximate only, yet they are the
average results of many tests.

Before discussing the table, it is well to state that the efficiency
of an incandescent lamp is wenerally given in watts per candle.
A lamp radiatiog sixteen candles when operating at fifty volis, and
one ampere of current, consumes fifty watts, and has therefore an
efticiency of 3.1 watt per candle.  When lamps'are tested for
efficiency, one grievous error is generally made.  The voltage is
taken carefully as labelled on the Tamp instead of being taken at
the point of the lines where the lamp will be used.  For example
any lamp, whatever its normal efficiency may be, can, and
often is operated at a much higher efficicacy.  For iustance a
four watt lamp is ofien burned at three watts, ard a three and a
half watt often burns at two and a half watts.  This is simply to
show that when a maniger talks of using more efficient lamps, he
may be operating at that very time, lamps at a higher efficiency
than he contempliates using,
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If o station is wsing 3.5 watt lamps and had absolutely steady
voltage, an averare life of goo hours could be expected, I the
voltage however, is two per cent. lugh, this life is reduced to 500
hours, aud the efticwency increased 1o 3.27 watts, I however,
the voltagre is four per cent. high the hite is reduced to 530 hours,
and the efliviency mereased to 3.05 watts. Though the candle
power is iereased, the total watts consumed is not propostionil
and the station suffers doubly in consequence,  Four per cent in-
crease m voltage of a sixteen candle power lamp ancreases the
hght enntted about 20 per cent.

This table will probably impress on central station managers
how vitally important it is to know the voltage at which their
Lunps are operating upon different portions of their lines. Un-
less the regulition througzhout the system s anasually uniform, it
is most profitable to have the entire system divided into sections
or zones, ind order lamps of different efficiencies adapted to give
the hie settled upon as desirable.  If the fluctuations are come
paratnely the same in the different zones, then the same efliciency
can be used, only the Lunps should vary i voltagre, the voltage
to be used to be the same i cach zone. The manager in-
mediately states that this causes too much confusion, ete,, yet it is
srood business, and is a4 no more confusing problem than many
others in manufacturing.  When a method like this is carried out,
very black lamps would disappear, average life be greatly ine
creased and customers would be much better pleased.  Take a
customer upon your lines where the voliage is four to six per
cent high, not to speak of twenty per cent. as is often found, and
when vou replitce burned out Lumps what is the resolt; the new
lamps may emit from twenty to thirty-two candles and the ofd
lamps eight to ten,  Natorally the customer complains that the
old Inmps are worthless, and to keep peace, you replace these
also and he starts with practically all new lanps, the same trouble
to be gone through with later on.  In the meantime you itre apt
to write the wmanufacturer that his kunps are blackening badly
and return these specimens as faie samples.  Troubles arising from
causessinulartothishave forcedmanufacturersoftentimes, whocan-
not or will notinvestigate the trouble, to send out their lamps uni-
formly of a higher voltagze than is marked on the labels.  This is
in one sense self’ protection which the manufacturer is forced to
do if he wishes to retain the trade which is often at such « dis-
tance that he cannot afford to investigate personally,

Mast Lunps imported from the States to-day, are much higher
in voltage thanindicated onthe Iabel,  Yet the central, station if it
has not due regard for the light emitted, will be pleased with the
famps as they way last almost indefinitely.  The most welcome
information . manufacturer can receive is to the cffect, that a
central station does not wish a lamp to last forever so to speak.
Consider for a moment how small the expense of the renewal
item is under normal conditions.  Assuming only six bundred
hours average hfe at the low average meler rate 6/10 cents per
lamp hour the income is 3.60. Good latps can be purchased for
20¢. cach or less than 6% of the income.

When lights are furnished upon the flat rate basis, and  the re-
newals are paid for by the consumer, highly efficient lamps are
not desirable.

When central stations will determine intelligently the proper
efficiencies of lamps which they should use, and take means to
hold manufacturers to their specifications, then their lamp re-
newal account will considerably decrease and the legitimate
lamp maker prosper proportionally.

Below is given another table of current in amperes taken by
amps at various voltages and candle powers at different effi-
ciencies, which may be found useful for reference.

CURRENT IN AMPERES TARKEN BY LaMPs AT VARIOUS VOLTAGES
AND CANDLE POWERS.
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Before describing the Nernst lamp © will say in telerence to
220 volt Liimps that great progress  has been  made m they
manutacture during the past year or two, but that little fuvther i
necessary in makiog them more eflicient betore they will be on
par with t1o volt uups.  In addition to this, plants must be in-
stalled calling for a range of 220 10 240 volts before the cost ot
the amps can be brouglit to its proper level by the ma mbae-
turer.

Duringy the past year vague rumors have occasionally been
witfted acrass the water of the discovery of a new light, although
details of the discovery were entively lacking until Mr, Swinburne
delivered his now famous lecture before the Sociely of Arts in
London, Febraary Sth. T will quote from this lecture afow de-
scrintive remarks and then give some criticisms of the tamp fiom
other gources. Mr. Swincburne in speaking of Nernst's dia-
covery says:  ““Nernst's like most great imventions, is exceed-
ingly simple as soon as it is understood. The efficiency ol an
incandgscent bady, as far as radiation goes, depends simply on
temperature of the tilament only, providing there is 0o foss by
convectlon,  The carbon will not stand a sufticienly high tem-
perature. Nerost therefore chose o material that would ~tand
higher temperature than carbon, and his material has the inci-
dental advantage, that its specific resistance isno high, that stronyg
rods can be used for high pressure instead of thin filunents,
Nernst tikes highly refractory oxides s his materiale It does
not seem promising, beciause such oxides are notoriously good
insulators,  But such insulators are electrolytes  when hot:
Nernst therefore, lieats the rod to make them conduct, and then
hieats them electrically, preserving a temperature which is within
the limits that the waterial can bear without softemngg, * * ¢
The material is worked up into little white rods.  Each rod 1
mounted on two platinmn wires, 2t little paste made of refractory
oxides beingr applied to the joims.  The little rod with 1ts two
wires, is then mounted in holder which fits ordinary electric hght
fittings,  As the rods fall in resistance as the temperature -
creases, after the manner of electriolytes, an increase of current
produces a decrease of resistance.  This tends to grive some in-
stability in running in paratlel on supply circnits,  This instabiliny
is corrected, as in an arc lamp which has analogous properties
due to a different ciause by a series resistance.  The Nernst rod
has thercfore a resistance in series,  This is made up of exceed-
ingly fine wire, and for ordinary circuits amounts to 10 or 12 per
cent, of the whole resistanceot thelamp.  The consumption, m-
cluding the resistance is 1.5 watts per candle for arge lamps, and
1.6 for small lights of low pressures. In small or low pressure
lamps the loss of heat at the ends is larger in proportion.

Such alamp as T have described will not lght up of itself, for
the rod is an msulator when cold. The simplest way to start it is
to warm it with a match, or better witha small spirit lamp.  Such
a lamp as this is not only very cheap as regards first cost, but
economical in running.  The life of rods, running at an efficiency
of twa-thirds of a candle per watt, including the resistince, is ai-
ready more than 500 bours in good specumens. If the Nerast
lamp advances as much in the first years of its existence as the
carbon lamp did between 1880 and 1882, it will <oon be
made so well that the rods will last a lifetime. When the rod
is worn out, & new rod with its little mounts is all that is re-
placed. The whole lamp is not throwa away atall.  The small
lamps and the lamps of medium size are in practice started by a
heating resistance.  This is arvanged close to the rod, and in
shunt toit.  As soon as the rod is hot enough to conduct, its
current works a tmy cut-out in the resistance circudt.  In large
lamps the heating system s & httle more eldborate, as the resist-
ance arrangement 18 arranped as a sort of hood which covers the
rod.  As soon as the rod conducts, not only is the resistance cie-
cuit broken, but the clectro-m-gnet lifts the little hood clear off
the rod.  In all these forms, the rod and its mounting are replace-
able without interfering with the rest of the lamp.”

The above extracts give a very clear idea of the Nermst lamp,
as first descnibed to the public by those interested in promoting
large company for its exploitation. There arc however scrious
practical difficalties involved in the practical operation of these
Iamps at the present ume.  Assuming however for the wake of
argument that the Nernst lamps can be operated successfuly in
practice, the relative cost of this operation compared to arc and
incandescent lamps is what chiefly interests the central station
manager.

The English Electrical Review recently published an asticle by
Mz, Jobn L. Hall upon **The Nerast Lamp vs. The Are and
Incandescence Lamps.” 1 quote for your information at part of
this article, giving comparizons in cost between the Nernst and
Arc lamps.  These are the only figures that have been 1ecenly
published.  After speakingof variousmethods oflighting, Me. Hall
writes :  **But at present the position of the various illuminants
may be summed up as follows :—

t. The Welsbach system is an advance over the ordinary
method of lighting by ryas.

2. The enclosed arc lamp is an advance over the open arc.

3- The Nernst system is an advance in incandescent  light-
ing.

The clectric lamps arc placed in the order they will occupy in
regard to cost of maintenance, for as the Nernst lamp supersedes
the caclosed carbon lamp, »0 does the aire lamp supersede the
Nernst lamp.

Mr. J.Swincburne, in theprospectus of the Nernst Electric Light,
Limited, states that : ** It will, | belicve, oust the are lamp in
ncarly all cases.”  On examination it will be found that it will not
oust onc arc lamp at presept in use, as the following particulars
will show :
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The Necost Lunp s sind to gve 1 G for an expenditure ol 1.5
watts,  The are lamp (2,000 N.C P absorbs goo watts and actu-
ally gwves 1,200 P The Nernst lamp o gne 1,200 P, will
requure an expesditure of 1,500 waltts, or 3.0 tunes more energy
than the are huanp, 1,800 watts 122 kilowatts per hour, whueh
will cost to the consmer 3°0d. per kitowatt per hour.

The are lamp absorbs o'g Kilowatt per hour, and thas at 3. pee
umt equals 1°3d. These figures are tor public lighting : tor pri-
vate consumers the cost is, of vourse, increased.  Allow i hiberad
amount for catbons, trimming and cleamng, &e., say, o°gd. per
hour, then there w15+ 0°5 - 2d. per hour as the vost of the
are lamp agamst 3°0d. as the cost of the Nernst kanp,

The figzutes given above are for the open are Lamp, but for the
enclosed are Lasp the cost would be about 1od. against 3704 for
the Nernst lamp. In other words, instead of our corporations
running their street are lamps tor, sy, L8 per anpum per lamp,
they will, by adopting the Nernst lamp, tun them at ,C(q. or
spend £4¢ more per lamp,

[t will therefore be  considerable ume befure the municipal
clectueal engineer s tound who will be ready amd willig to come
forward and suggest the ousting of the arc by the Newnst
lamp.

The Nemst Electnie Light, Lumited, prospectus turther states
that ' there is no difficulty in ruemning in pariallel on 1,000-v00t
arcmts without transformers, It will be uf some nterest to the
clectric hght eogmneers o find  the 1,000-volt Circats withowt
transformers amongst the clectrie hghtmg stavons,  However,
the menits of the 1,000-volt lamps can be considered as agamst
the are kunps,

Suppose the advantages of the Nerast lamps are consudered
running in parallel on 1,000-volt mains. s there any economy in
conductors to be secured under these circumstances?  Tuke a
section of, say, 20 arce lamps, with transformers, ronmng in
paradlel and controlled from a substation,  The current required
will be

20 - 500 walts

. volt -~ § AMperes primary current.
2,000 VOIls

For 20 Newnst lamps the current will be

20 -

1,500

= 36 amperes primary current.
1,000 N

Thus st will be seen that, taking the most favourable conditions
set down by the prospectus of the company for the Nernst Lanp
to compete with the ard lamp, a cable of seven (7) times the sect-
wnal area will be required, in addition torthe trinstormer, for 1them
to run on existing installations  where the F M F i 2000
volts,

The cost of the lamp cases and pasts now remaims to be con-
sidered. 1t miy be taken that the lamp-posts will cost abont the
same in both cases. The are Jamp complete, with hood and
globe, costy, say, L0, and the Nemst lamp L1 This appears to
be o tawr prce, allowing for promotion anticipations without
actual figures as to cost.

The first cost, and maintenance for 12 months, may now be
considered, voltage 2,000 lamps in parallel : —

Ave tamp and trandonmer, say .. Loz o
Say cent of cables . . P e
Matenance for 13 mnonths PRI
Total cost Ly oo

Netast Lamp and pan vost f transformer sitnate 10 subeot amber
(v Jtage oot g ) N P S S
(st o cabites [T
Mawntenanie {1 1a m nihs €4 oo
. —
Total cont . L3 > o

Theee are other considerations of cost, such as conduits, de-
precation and anterest on capital outlay, which the clectrical en
pwcer waill observe are notin faver of the Nerost Lamp, and <o
they ares m Kindiess, omitted.

To summarise the foregomg particulars, it is pretity plainh to
be seen that the rosy and hght-heacted view taken by the Nerns
Company as to ousting the are Lamp will need some Slight modifi
cation, espeaially on the score of first cost and ccanomy.  Un
tostanately for the new comer there are such things as cables o
be taken wto account and maintenance.

So, then, the manufacturers of open and enclosed are lamps,
are oot vel to put ap the shutters, stop the muadchinery, and dis-
change the workmen; but it is not so pleasant an outlook to the
carbon lamp manufacturer unless he commences 1o make the
Nerast tvpe of lamp (under license, of course) or improve the car-
bon lawp, as will appear later on.

But there are other consderations 10 be taken into account
whete the advent of the Nemnst Limp will be most beaeticial, and
where st will be appreaiated, as we shall have for street hyghting
tnollummants to choase from, and where one is uo, applicable
the aither will be most serviceable.

It may be considered that for lighting Lurge areas such as
squates, public markets, &c., and main streets and roads, the
an Lamp wall not be superseded, bat far the lighting of aarcow
stieets, public halls, &c.. chie Nernst lamp will be a most valuable
acsuisition, on account o the increased economy in ranning.

o all the crcumstances it must be vonmdered tat the lamp s
automati iy actwn. as the match-asusted lamp s out of ques-
nonan 1, excephing, of coure tothe promoters.  Thecngineer
and manager of one of the most successtul gas works in the coun:
try sard to me, when discussing the ments of the Nemst lamp .
< \Why, sou will be going back o the old barbarous times of gas
tightimgg if you use 2 mateh o light your incandescent lamp, and

all the advantages of the enclosed filament famp will be dis-
prosed with,”

RBetore closing vou will probably be interested in one or two
experiments upon the Nerost lamp.

THE PROTECTION OF LOW TENSION WIRING
AGAINST DANGEROUS HIGH POTENTIAL
CURRENTS.

By W, L. Prews, Montreal

Allpeesons in conpection with  electrical supply  companics,
especially an hghting service by alternating currents, have long
1ecoprnized the necessity of some reliable apparatus to prevent
low tension service wires inside buildings fiom becoming a pos-
sible suurce of danger to human life, or as regards fire, in event
of contact with lugh teasion conductors.  That this condition
often exists, and thet the danger therefrom can hardly be over-
estimated, is a well known fiet to all Electricians who have had
experience with alternating current systems.

Some years ago, the principal element of danger was the lia-
iy of transfarmers to break down between the primary and
secondary coils.  Of late, however, conditions have changed
considerably, the more recent types of transformers being a vast
improvement on the older onew. \While the contingency as re.
gards transformers is 10t now so great as in former years, the
change in the system of secondary distribution, iuvolving as it
dues the use of large secondary units and a net-work of wires
covering a great arei, has given rise to anotlrer and if anything a
more important element of danger, namely, the increased liability
of accidental contact between high and low tension conductors,
This change in secondary distribution has been rendered neces-
siary from an cconomical standpoint, and as it is not at all likely
that anyone will revert to the old system, the proper course seems
to be the protection of individual equipments.

The contingencies previously meationed have proven & frequent
cause of fire, and in some instances have resulted in fatal ace
cidents,  Recognizing these dangers, various earthing devices
have been contrived to cope with the difficulty. It secms, how-
ever, that the idea has been to afford protection from the break-
ing Jdown of transformers only, by means of blowing the primary
fuses, the inventors apparently not having taken into consideration
the contingeney of accidental contact between local and foreign
condudtors, whereby a large volume of current at a high potent-
il mav flow over the secondary apparatus and destroy both it
and the protective device, in which event the protective device it-
self would prabably become a source of fire.

Several of the cases which have come under the observation
of the water, wherein conditions as mentioned have existed, have
been of such a natare that any ecarthing device, depending upon
the blowing of a fuse for its action, would have been a positive
fire hazard. One instance in particalar was a cross between
fallen secondary and a trolley wire.  In this case had there been
any device of the type mentioned, a volume of curreat would have
flowed through the appariatus sufficient either to destroy it or
blow the secondary fuses; this latter occurring, it is reasonable to
assume that the high tension current would have maintained an
are across the terminals of the cutout, (one such as generally used
for low tension wiring) and produced disastrous results.

A far as the writer’s knowledge extends, the principle, com-
mon to all safety devices of this nature, heretofore developed, has
been o disconnect the local system from the source of danger by
means of blowing fuses.  This principle appears to be radically
defective, the blowing of a fuse under such conditions being an
uncertam element, attended at times with undesirable results.

In any apparatus designed to protect local low tension systems
from currents of higher poteatial than they ate constructed for,
or expected to carry, it would scem more rational to employ a de-
vice that will automatically and instantaneously disconnect the
hyzh teasion curient from the low teasion system 1o be protected,
without depending apon the uncertain action of fuses. It is also
betieved that a device of this aature should be one in which the
amount of current necessary for its successful operation is a
hnows quantity, and that this quantity be as small as possible, so
as toavoid dangerous arcing.

Cunsdenng the matter from this point of view, the writer be-
heves that an appacatus can be construcied which will embody
the desitable characteristics, and it is to this possibility that your
attention is respectfully invited.

One form of such an apparatus, which is on exhibition here, is
suntlar in action to a double pole knife switch, and is so con-
stros ted as 1o astomatically  open the circuit instamtancously,
wanennver the low tension wiring is brought ino connection with
condudtors charged with dangerous high  poteatial currents,
cither through o break-down in & transformer, or a cross between
secomdary and primary, or other high tension conductors,

The yreat adsamage claimed for this apparatus, is that no
mattes bow large the volume of current may be, only a small
traction is required to operate the device, and this only for an in-
initesin ol period of time, the device in opening, disconnecting
both the <afety apparatus and the interior wiring from the out-
side sourc e of danger.  Another advantage is in the fact that the
device provides special facilities for mpidly testing the local sys-
tem tor rounds, without the use of other apparatus.

Dunny the past few years many fires have originated from high
potantal carrents accidentally traversing sccondary systems and
breakag down the lasalating joints which intersected the junc-
twon between fixtares and gas pipes.  From the manner in which
first-cdass electric light wiring is installed at the present day, it
wauld seem impassible for a current ata potential of say two
thousand volis, 10 cause a rupture hetween sccondary wiring and
geound, aad the writer's experience leads him to the conclusion
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that if the so called insulating joints properly pettormed their
function, fires from this cause would be extremely tare,

If on the other hand low potential systems ace so arranged
that there is no chance for high potential cucrents to tuptute to
ground, there remains the danger of some person tecening a
fatal shock while handling the apparatus.

In view of these facts, it would seetn advisable 10 equip all low
potential systems, which ate exposed to the contingencies herein
mentioned, with an automatic device that in time of need will
operate cffectively.

CENTRAL STATION ACCOUNTING FROM A BUSINESS
STANDPOINT.

By P H, HarT, Montreal.

MR. PRESIDENT AND GENTLEMEN, Before proceeding toades-
cription of the system of accounting which 1 will offer for your
consideration, it scems appropriate to state & few of the reasons
why a standard system of accounting for central stations ought
to be adopted.

The reasons why are many and substantial,

The individual owner of a small plant is as much interested n
having accurate knowledge of the condition and detals of s
business and a determinate method of obtaining <uch condition
and details, as the manager or directors of a large joint stock
company,

A proper system of accounting should show to the directors,
manager, proprictor or other interested party (and for the sake
of brevity T will hereafter refer to such parties as manager)
besides the profits or losses of the business, the cost of producing
what is sold, and should demonsteate this cost in such manner as
to enable him to learn what the product cosis in its varions
details, and particularly the costs separately of generation and
distribution. .

These being determined and ascertained in the ordinary pro-
gress of business and due account being had of interest on invest-
ment and depreciation of plant, the manager can compitre costs
and determine where excesses arise, whether in the generation or
distribution, and the reasons therefor, It should alsy show
promptly and definitely the condition of affairs of a business at
any and for given periods, which is a decided requisite and
absolutely essential to sound business administration. It should
be such as to enable the manager to determine the advisability of
soliching or catering for any particular line of business that may
be offered or obtainable and indicate the most profitable, and be
a guide, preventing indiscriminate investment in pole hoe con-
struction, apparatus, c¢tc., and show at all times the value of the
investment for such purposes as insurance, arbitration, assess-
ment, etc., ete.  With such information created, compiled and
formulated in the regular progress of the busmess, the manager
will be enabled to consider intelligently operaung costs and the
advantages or disadvantages of further investment.

1 may here call your attention to some interesting wformation
which appears in the 14th annual report of the Board of Gas and
Electric Light Commissioners of Massachusents, Public Docu-
ment No. 35.  This shows that out of 58 clectric light compames
operating in that state, with a total investment of over $17,000,000,
five of the companiecs appear not to bhave carned expenses, and
32 have not earned suflicient to warrant the declaration of any
dividend ; thus very near 1o}, of the electric light companies
operating in that state do not e¢arn expeuses, and i3, 63 ., are
not earning sufficicat to make a return to the investors on their
capital.  Many of them, no doubt, may have believed they were
doing well until a rigid system ot accounting kad been applied.

These comniissioners are doing much to standardize the system
of accounting in use by electric lighting companies m that state,
and this statistical information is the dircet result of a unitonn
method adopted by these commissioners in adjusting the state-
ments submitted by the various companies.

Mc. Ho A, Foster, who investigated in detaid 1o clectra tiglit-
ing stations of the Umted States, for the Unued States census,
in a work.based on the information gathered by ham in the taking
of this census and recently published, entitled **Central S1ation
Rookkeeping,” regrets the lack of system in accounting shown
by the vitrious electric lighting stations which came wades his
notice, and lays particular stress on the necesaty of accurate
accounting in ceatral station work, for obvious reasons.

In addition to other reasons for and the advantages of x
standard system of central station accountmg, { nught sav thatm
the event of the question of mumcipal ownershup or purchase
arising the manager should have defimte knowledge as to the
cost of invesiment, cost of operatng, etc., to compare with
assumed cost of municipal operation.

I will now present to you a system of accounting at present in
usc, having the objects above outlined 1 view, the results of
which have been highly satisfactory, and 1 conncction withat a
system of records which form nccessariy a part of a thorough
accounting system.  In the presentation I will wdicate some of
the various books and forms n usc.

Central station accounting from it busmess standpownt should
proceed from and be based upon an order system, guding,
directing and allotting in advance, the distribution of expenditure
for investiment, operation or maiuntenance and of revenue to the
several distributions or sub.divisions of those generalitems that
may be decmed desirable.  And here T may say that such sub-
divisions should be as aumerous as the several detals of a busi-
ness and when arranged for and determined wpon beforehand,
becomes, in practice, very easy of allottment or apporuonment.

A written order should be issued covering cach and every
transaction, indicating the character of the transacuon and the
accounting to which the expenditure incurred therefor is to be

charged, or the revenue derived thereftom s to be eredited.
Thes to be determmed and declared i the order before the ex-
peaditure is made or the revenue derived.

Such system necessariy means that for every debinog entry to
an acoount, something muast be credited and all entues and
accounts mst resalt in a perfect balance, so that double entry
bookheepny is absolutely necessary to the pracucal wortkmg and
comprehension of this systen

The system veferred to herein, and pattially illusteated by
various torms or blanks, can be readily put into operation by any
campany and practically at any time desired. Under the system
deseribed as at present carried out, the accountingg is eventually
grouped mto what may be designated as general accounts, which
are keptin a general ledger. All the other stecounts, subordinate
to these general accounts, and forming what may be designated
as the wor kg acconnts, and which lead up to and are finally
grouped mto general accounts, are kept i other or subsedianry
ledgers. Thus subdivision of books or ledgers s done n thes in-
stance stnply as a matter of convemence, because the volume of
business is large and necessarily requires Lo be attended to by a
number of persons 3 but the prmeiple involved would perunt cite-
ty g all the accounts s one set of books if the volume of business
were sosnith as to make that desirable,

The general accounts consist of the assets and habilities, and
may be sub-divided in accordance with the wishes of the manager

-as, for instance, the asset account of merchandise migeht, if de-
stred, be sob-dwvided into tuel, line supplies, staton supplies or
wiring supphes, ete., such accounts represennng mateials on
hand for use as tequired, ¢ither for any addition to construction
or for operation or mamtenance of plant.

The asset acconnt of plant and construction account may be
subdivided into station construction, lines and poles, real ectate,
buildings, ete.

The feature of the general accounts is practically no different
from that of any other double entry bookkeeping system of
accounts.  The method in which this system may vary from
otdmary methods of bookkeepimg 15 principally in what may be
known as the working accounts, and it is here that the formula-
tion of the accounting and the determination to wlich account
work under any given order shall be entered, irines.  In the forms
shown will be noticed the titles of sub-divisions ol the working
accounts representng expenditures.  They show construction
accounts, operating accounts and maintenance accounts sub.
divided mto the vanous details, upon which it has scemed desire
able to accumulate and record information,

M orders issued mvolving expenditure recie  thercon  the
account and sub-account to which the expenditures wade there.
under are to be charged, and all returns of labor, materal or ex-
pense surred upon such order are reported, quoting the number
of such order @i such orders bemg numbered serially. )

Expenditures which are continuous during the entire year, such
as, for instance, Iibor and material and expense for the operation
and mamtenance of the station, or labor and material required for
the tummnng and nspection of arc lamps and lines, way be denlt
with by orders covering the cntire year or parts thereof, say
maonthly, the latter being preferible.  Monthly orders for werk of
this character are preferable to yearly orders, because as soon as
the expenditure authorized under an order has been completed,
such order s turned v to the office or bookkeeper, marked as
completed, and thereafter no expenditure can be made chagreable
to that order.

It will be observed that the purpose sought to be accomplished
by these orders is the localizing and sub-dividing of the expendi-
tures to the particular parts of the work being done upon which
the management deemsat necessary to have accumulbated and
speafic wformation. In the forms submutted, there are sub.
accounts representing different parts of the operation withan the
station, sub-dwiding it into boiler room, engine room and the
clectrical generating toom ; similarly it subuddivides the work out.
stdey the mspection, trunming of lamps, hines, the additions ta the
plant, whether witlun the station or outside, and also seeks to
separate the different classes of service.

ftis, of course, unportant that the returns made upon these
orders be 1 accordance wath the wstructions contamned i the
arders  Thas, for instance, an vrder authonzing the wspection of
Lines should ot have charged to 1t or reported agaanst st the coal
consumad under the botders, and experience has demonstrated
that employees very scon become accustomed to reportig and
sub-dividing their work in accordance with the desigznations of the
orders under which they are acting, so that m practice the allot-
ment of expenditures for labor, material or other expense becomes
automatic, with the result that the bookkeeper canmdicate at
any time the amount expended for any sub-iccount. By using
subsidiary ledgers for this purpose, arranged simidar to blank or
Form No. 1, which, as will be perceived, is a re.arrangement of
the items upon the Form No. 2, and total up month by month or
day by day asthey may be recorded therem, the costs of eitch
sub-avcorat.  Periodically, say monthly, the totals of these ac-
counts are transferred cither to asset accounts or to the debat of
the revenue accounts, according to their character.

The bookkeeper mdebiting the returns on these orders 1o ther
varous accounts, must make corresponding credit to certam other
accounts; labor to credit of fabor account ; matenal or merchan.
dise to credit of material or merchandise accounts, sub-divided s
it may be; expense to expense account, and the totals of the
credit of these accounts must, of course, balance with the totals
debited ta the accounts represeated by the orders. When the
labor s piud, the amount pard 15 debited 10 the labor account,
thereby  checkmg the accuracy  of the pay rolls, which may be
made up either from the returns upon the orders or by independent
returns, but all labor represented by ether the independent re-
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turay, tune sheets or otherwise as may be used, must balance
with the accounts eredited as abave to tabor account, and debited
1o the accounts represented by the various orders,

In the detail workiog under these orders through a number ot
cmployees, means of obtaining material and makiog retuens vader
and te these orders become necessary, and where a targe number
of employees are eugaged, theve necessarily require the adoption
of other forms or blanks, as, for nstance, the requirement of na-
terial necessitates for the execution of any order that an applica-
non be made that the employee needing that material to the store
room or storckeeper, where such material is kept on hand, or
through whom it will be purchased if need be.  In the system de-
seribed, this becomes what is known as a requisition, blank No. 6,
and n filling out such requisition the employee requiring the ma-
tenal quotes thereon the No., of the order on which he intends
usinge it Similarly in making returas of labor or time, the time
ticket or laber return olank specifies the order No. authorizing
such labor.  Blanks or forms authorizing the return to store-room
of any surplus material that may have been taken out on an order,
also reaite thercon the order No. to which it is to be credited or
upon which it is returned. 1o all these returns or reports, besides
quoting the No, of the order, the accounting of such order is also
redited, the object being to prevent the error of chauging & wrong
account through a mistake or tranyposition of the order Nos,

Revenue accounts may also and in the system herein referred
10 are subodivided  or classified into varions accoumts of service
from which the revenue js obtained, as, for wstance, alternating
cutrent incandescent lighting, .'«llcrnnling current motor service,
direct current motor service, are lighting, etc., and thiy sub-
division may be made as minute as the management desires.

Dealing with a large number of customers, it is important that
means be adopted whereby none <hall escape from the grasp of
the bookkeeper or callector. The:fore no customer should be
connected with the servece lnes except under an order, as above
desenbed, authorizing such connection and supply of the service
called for.  Upon completton of such order, it 18 returned to the
baokkeeper, with notation thereon that connection has been made
and supply of service begun.  Meanwhile, that is, as soon as the
order to mitke connection has been issued, the contract signed by
the customer upon which the order has beenissued, is transmitted
to the bookkeeper, who immediately opens in his ledger an ac-
count with such custamer.  On the return of the completed order,
the bookkeeper notes in his ledger at the customer's account, the
date of stcting, which is also marked upon the contract. The
customer’s contract is not filed or put away or considered as
beng i operation, until such votation has been made.

As an additional precaution, when the account is opened in the
ledger, a card similar ta Form No. 7is prepared by the book-
keeper, giving the customer’s name, address, ledgzer folio and
number of contract (and all contracts are numbered serially),
Character of service, and enerally the main details of the contract
and scrvice. This card s filed according to ledger folio, and
accumulbites the record upon which the debit side olg the custom-
er s account in the ledger is created.

In ciases where meters require to be read, these cards constitute
the guide to the meter readers as to what meters are 1o be read.
In sending out accounts to customers for service, every card
must be accounted for by an invoiee, and the fact of such mvoice
rendered noted thereon.  In other words, the eard is used tomake
aut the imoice aminst the customer and the mvoice i used to
entee the acconnt in the ledger, and every account in the ledger
st be represented by an invoice.

The use of the method of making the entries in the day book
and ledger from the invoice instead of making the invowce from
the record book, is 10 hasten the transmission of accounts to
custamers, in order that they may not have any cause of com-
plant for delay in the opportuaity to pay their accounts,

In practice, the wvorces ar¢ made out during the month as
tar as passible, leaving only the final entry to be made when
the amount ol the mvoice lias been determined, so that it becomes
possible to transiant a large number of accounts within practically
one day alter the meter ceadiags have been takea.

The cards, s tact, constitute the histoy of the relations of the
customner with the company, and at a glance show the variations
wm the use of service, for, as will be perceived, they are made to
cover the vear s transactions. . They apply equally well for ** flat™
rate customers as tor meter castomers, though they are for re-
cordmyy meter readings,  In the case of meter customers, they
mdicate the variations of use and afford a guide to the book-
keeper to inguire into the accuracy of the meter reading re-
ported, any falling off or wnusual increase in the use of the
~service as indicated by a reading immediately attracts the atien-
ton of the bookkeeper or billing cleck, thereby causing him to
mstitute an immediate inquiry into its accuracy. In the case
of *fat’ customers, it declares at once the proper amount of
the account to be rendered, by the record of the account
previousiv rendered.

The debits to customers are eredited to the several sub-divisions
of the revenue accounts, that ix, the customer may be using seve
eral kinds of senvice, the amounts for which are debited to his ae-
count, but credited each to the revenoe account to its individual
class ot enace,  This resultsin determining the revenue obtained
durtng any penad from each kind of service, the total of all, of
course, representing the entire revenue obtained and oftsetting
the expenditures made therefor,

Companies having to deal with a lange number of customers
and vanwus classes of service, and varying discounts, resulting
from speaial or large consumption, will necessarily require for the
convemence of the cashier, a sccondary or subsidiary cash book
in which can be noted the special discounts or allowances made,

as well as the cash received for the various classes of revenue,
A form of such cash book is indicated in blank No. 8. ‘T'his cash
book, or rather entry book, for the receipt ot cash and discounts,
applies ounly to discounts stipulated in the contract,  Other allow.
ances, rebates or credits are made only by authority o order
issued specially therefor in each case.

Assuming this system of accounting to have been propedy and
carcfully carried out to the end of the fiscal year, we would now
have before as the total revenue from the business i its sartous
classes,  On the other hand, we would bave the total cost of
operation and maintenance, general expense and the total ex-
penditure on capital account for the year; taking the total revenue
derived and deduct from that the total cost of operation and
maintenance, will give the gross profit.  From this gross profit is
to be deducted the general expense,  The general expense ac-
count should include only such items as are purely general. By
that I mean expense which cannot be charged to any <pecibic
working account, and is purely general in ats relation to the busie
ness, such as interest, office expenses, directors fees, salaries of
officials, legal expenses, teavelling expenscs, for instance ex-
penses incurred in attending Electrical Association Conven-
tions.

Deducting the general expenses from the gross profit will give
the net profits of the business for the year, exclusive however, of
depreciation.  This question of depreciation is vsually determined
by the management. It always has  been a much discussed
question, and authorities fiad it very difficult 1o agree on a uvniform
method of application, the changing value of appars us being so
widely different.

However, one of the definitions of depreciations, given by Mr.
E. Hartley Turner as ““ The re-payntent of capital out of the total
gross revenue carmed during a given period of such proportion of
the origiinal capital outlay as bas bepn absorbed or consumed in
carning such gross revenue ' is very good, could the amount so
absorbed be readily determined. A definite plan, however, is to
apply to property 1w which a residue of value under any circum-
stances must remam, a geaduated percentage upon its changing
value as represenung depreaation.  The amount of this deprecia-
tion, however, will be governed to a great extent by the amount
of the expenditure on maintenance account.

In the prescatation of this paper, I have endeavoured to follow
out the question of Centeal Station Accounting from a business
standpoint solely. With this in view, it has becn confined almost
catirely to the question of the method of ascertaining costs of
generation and distribution, and recording from whence revenue
has been derived and the methods of assuring the obtaining ot all
the revenue derivable. I have assumed that the important fea-
tures are the knowledge of costs and the sources from which the
revenue can be most profitably obtained.

The question of purchuse of material and the recording of these
purchases hive not been touched upon, this methiod being practi-
cally similar to all lines of business; neither has reference been
made to the obtaining or keeping of records pertaining more
particularly to the Engineering Department, for the reason that
this subject has been exhaustively considered in a paper eantatled
“Some Central Swuation Econowies,” submitied by Mr. P. G.
Gossler at the annual convention held in-Toronto in 1897,

Whilst, no doubt, thesystem hierein described may appear vlabor-
ate and extensive in detail, and perhaps seem to entail expenditure
for labor beyond the reach or desire of managers of small stations,
I sce no reason why the principle involved may not be used in
any station at a slight expense.  For while perhaps not requiring
10 employ ali the sub-divisions indicated npon the blanks or forms
shown, yet many of them can be utilized and put into practice
with such modifications as the local conditions demand without
imposing upon the manager or cmployees any labor or expense be-
yond that which can be afforded, and if I have succeeded in con-
veying ideas and information that may serve towards the adop-
tion of a gencral system of Accomting for Central Station practice
as suggested by the authorities referred to in the beginning of
my paper, I will feel myself amply compensated.

PROPOSED POWER DEVELOPMENT.

The annual mecting of the sharcholders of the Canadian Electric
Light Co. was held 1a the eny of (uebec on June 27th. The repont
resented by the directors stated that the $200,000 of capital required
i virtue of the prospectus had been subsenibed, that the Chaudiere
Falls water power would be acquited immediately, and that the
directors were in negotiation with the Council of the town of Levis {or
furnishing light and power, Tt further stated that the services of Mr.
Raoul Gicouard, of Cumberland, Maine, had been secured as manager,
and that Mr. A. R, Henry, M.E,, of Quebee, would prabably ve ap-
pointed clectncal engineer.  The durectors have twao plans under con-
sideration for the develepment of the water power of the Chaudiere
Falls, one made by M. J. M. McCanhy, C.E., of Montreal, and the
other by Messte. T, Pringle & Son, of Montreal.  According to theis
figures 2 minimum of §000 horse power is obmainable.  Arrangements
are said to have been made with the Chaudiere Valley Railway Co. to
construct and opecrate clectric railways in the countics of Levis, Belle-
chesse, Dorchster and Lotbiniere, obtaining power from ths Canadian
Electne Light Co.  Directors were clected at the meeting as (ollows*
President, John Breakey; Vice President, Hon L. P Pelletier; H. M.
frce, Gaspard Lemoyne, James King, R. Audette, R. Wilson-Smith,
H. S, Holt and 1. T, Machin,

Difficulties having atisen in conncction with the carrying out of the
contract for the Ragged Rapids transmission scheme at Orillia, Ont.,
it is probable that the work will again be opened for tender.
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SPARKS., Ald. Peck, of New Westminster, has, received the appointment

The Robb Engincering Company, Amberst, N.S., are bulding  f Inspector of Steam Boilers for the province of British Columbia.
two 350 horse power engrines for the San Paulo Railway, Lignt & 8 position created at the last session of the Legslatare.

Power Co., Brazil.

Messrs, Eager & Sanderson, of Winchester, Ont., are install-
ingr a 500 light dynamo, The entire plant was fuenished by the
Royal Electric Co., of Montreal,

The waeden of St. Vincent de Paul penetentiary, near Montreal,
has called the attention of the Dominion Government tothe neces-
sity of installing an electric light plant.

Messrs, Gratton & Co., Dundas, Omt.,, are operating their
tador shops by S.K.C. two-phase motors, current being supplied
by the Dundas Electric Co.'s two-phase plant.

Messrs, Steinhofl & Gordon, of Wallaceburg, Ont., will probably
establish a heading mill at Tweed, Ont., and in connection there-
with put in an electric light plant for lighting the town.

Price Bros., of Amqui Mills, Que., have their eatire saw mills,
docks and yards highted by electricity.  The plant, which was
furnished by the Royal Electric Co., started up a few nights ago.

A new company, to be known as the Lorette Electric Light and
Power Co., bas been formed at Lotette, Quebee, and will under-

O PG
Mg. E. E. Cary,
15t Vice-President Canadian E'ectr cal Assaciation,

The new 75 kawve S.K.C. dynamo was put in operation at
Grand Valley, Ont., a few days ago, and s now supplying rom
one phase of the machine, the town of Grand Valley with 500 in-
candescent house lights and some 30 c.p. street lamps.  From
the other phase of the same machine, whech 1s wound for a jov0
volt curreut, they are supplying the town of Arthur, 12 miles

Mr. Ao A Dios,

President Canadian Electrical As<otiation,

take the lighting of that villagre and of-the Indian and Parish
churches; the capital stock will be $1o,000,

A report from Barrie, dated June zoth, stated 1hat the Royal
Electric Co. had made application to the council for a franchise
for an clectric railway between Barrie and Allandale, a distance
of one mile, with privilege 10 extend to other points.

The manufacturing warercoms of Mr. Geo. Bean, of Dundas,
Ont., have been changred from the old mative power to clectricity,
the Dundas Electrie Co. furnishing the current, and the Royal
Electric Co. a two-phase $,K.C, motor to drive the estabhshment.

Dr. J. 'T. Nicholson, late professor of Mechanical Engincering
at McGill University, Montredd, was made the recipient of i testi-
monial from his colleagues in the Faculty of Applicd Science, on the
occasion of his leaving for Mauchester, Eng., where he will in

future reside. -
Thetown of Liverpool, N.S., is about to establish an clectric light Mg, P G, GossLeg,
plant, tenders for the supply of which will be received by Mr. D. a0d Vie Prestde st Canadian Electrivad Assoctation.

C. Muthall, mayor, up to Friday, July 28th. The contract for

constructing dam, power house, wheel-pit, conduit and tail race awiy, with about 6ou intandescent house hghts and five eodlosed
in connection therewith, has been awarded to F. W, Clarke, of  arc famps, as well a~ fitteen 32 c.p. incandescent strect lamps.
Bridgewater, N.S. This plant is one of the most unique and complete in Canada,

Victor Turbines
OPERATING DYNAMOS

That there are more Victor Turbines in use supplying power for
electric generators than any other, is due to the many points of

superiority possessed by this Turbine.
FEATURES WORTH REMEMBERING
ILigh Speed, Close Regulation, Great Capacity.
High Efjiciency, Perfect Cylinder Gate, Steady Motion

RECENT PLANTS INSTALLED:- Lacline Rapids Hy- | Electric Light & Power Co., Dolgreville, N.Y.; Honk Falls Power
draulic & Land Co., Moutrcal, Que., 12,000 h.p.; Chambly Manu- | Co., Ellenville, N.Y.; Hudson River Power Transmission Co.,
facturing Co., Montreal, Que., 20,000 h.p.; West Kootenay | Mechaniesville, N.Y.; Cataract Power Co., Hamulton, Ont.
Power & Light Co., Rossland, B.C., 3,000 h.p.; Dolgeville

CORRESPONDENCE SOLICITED.

The Stilwell-Bierce & Smith=-Vaile Co. = "*¥'0% ono.
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MR, W. W, GRANT.

We have pletsure in presenting to readers of the ELECTRICAL
N&ws the accompanying portrait ot Me, W, WL Grang, who has
recently been appointed by the Wedtinghouse  Electric & Manu.
facturing Company, of Pittsburg, Pa., to act as their representa-
tive in Canada in conjunction with Messrs, Ahearn & Soper, of
Ottawa.,  The following briel particelars of Mr. Graot's career
will suflice to show his capability for this position.

Me. Grant is anative of Ottawa, and a son of Sir James Grant,
K.C MG, of that ety Heas a graduate of the Royal Miitary
College of Kinggston, which is recognised as one of the foremonst
educational institutions in Canada.  Owing to his standing at this
institution, and the marked perseverance displayed during his col-
lege conese, hie wis awarded i conunission in the Roya) Engincers
of Englund, which is the highest beanch of the British anlitary
aervices  Ater due consideration, however, he declined this offer,
recognizing that there were larger possibilitics in America.

After having graduated, Mr. Grant was engaged in practical
work in Canadian for about two years. o 18g2 he emered the

Mr. W. W. GRANT.

cmploy otthe Westinghouse Electric and Manufacturing Company,
of Paisburg, Pa., starting at the bottom of the ladder in the
factory, and theuee passing through all departments of the com-
pany’'s extensive works.  In 1893 he was appointed one of the
erecting engineers on the Hamilton Steeet Raitway during the
recanstruction of the road.  In 18935 he was transferred from the
cotistruction to the business department of the Westinghouse Co.,
where he became associated with Mr Maurice Coster, who is
recopnized as betng one of the most prominent and successful
engineceny salesmen connected with the company. 1o 18906 he
removed from Patsburg 1o the company’s New York office, and
in recogaition of the value of his services during the two-and-one-
half vears of his residence in New York, he was chosen to fill the
important position which he now occupiesin Canada.  There is no
room ta doubt that from the steady advancement which Mr.
Grant has made in the past, due 1o his ability and faithful per-
formance of dury, he will fully meet the requirements of his present
position,

Mesaes, Tavior & Co., of Dundas, Ont., have placed an S.K.C.
two-phase motor w thew work shop, and will hereafier operate by
electric current furnished by the Dundas Electric Co. Dundas
will soon follow the lead of Hamilton, and become, with all s
fuctories, a smokeless city.

SPARKS,

The citizens of Medicine Hat, N.W.T., are considering the
question of granting a franchise for electrie lighting 10 a local
company.

The Cataract Power Co. is antounced to have secured control
of the Hamilton Street Railway system.  As a result, it is under-
stood that the construction of the contemplated  electric roads to
Guelph, Galt, Berling St. Catharines and other points will be
undertaken at an early date.

Mesars, AL C Midler & Co., of the steamer ** Alexandeia,” have
placed their order with the Royal Electric Co. for a complete
clectric lighting plaot for this new steamer.  The work of installa-
tion is going on now, and on completion it will be one of the best
clecteically equipped vessels on the lakes.

The fiest meeting of the sharcholders of the Victoria Telephone
Co., Limited, was held at Woodville, Ont., recently, at which
directors were elected as follows: President, J. G, Eyres, Wood-
ville; vice-president, J. G. Campbell, Orillia ; treasurer, C. E.
Weeks, Woodville ; seeretary, Wm, A. Robinson, Caunington.
The directors decided to build lines to Beaverton, Orillia, Midland,
Bariie, Lindsay, Peterboro, and other places as soon as possible.

Messrs. Geo. Wilson & Co., of St. Catharines, who operate a
large planing mill and sash and door fiactory, where they have
plenty of refuse for steam purposes, have found it cheaper and
more satisfactory to operate their mill by clectricity, and have
entered into an agreement with the St. Catharines Electric Light
& Power Co. to furnish them with from 50 to 35 hup.  They have
also placed their order with the Royal Electric Co. for a 50 k. w.
S. K. C. synchronous motor. There are also it number of other
tirms who contemplate making chaoges from steam to clectricity.

A circular from the International Correspondence  School,
Seranton, Pa., states that the United Correspondence School and
the American Schivol of Correspondence have recently been estab-
lished, using many of the copyrighted instruction papers of the
International Correspondence School.  Suit has now been entered
by the Colliery Engineer Co., in the United States Circait Court,
to restrain these schools from using their papets, and for infringe-
ment of their copyright, and students are warned against having
such pamphlets in their possession, in case the Colliery Engineer
Co. are successful in establishing their allegations.

The St. Catharines Electric Light & Power Co. have enlarged
their water power, and are in a position to furaish power and
light throughout the twenty-four hours, They have lately in-
stalled i 200 KW, S.K.C. two-phase generator, from which they
are supplying light on their single-phase mains throughout the
city during the hours of lighting, and during the day are furnish-
ing two-phase  alternating current to  the various industries
throughout the city. This company bad been supplying arc and
incandescent lights only, but as there was o considerable field for
power, in which one plant,a 300 voltdirect current system, was
already engaped, they decided to put in something which they
could use for both purposes, hence they have only one investment
in using the poly-phase system instead of two wsing the direct
corrent power system and an alternating current lighting system

PREVENTS Boiler Explo-
sions, Lossof Lifeand Propercy.

Every Boiler shouvld be
kapt Fres from Scale
and Corrosion.

SAVES FUEL, TIME
AND REPAIRS
The Wm. Sutton Compound Co.

Of Toronto, Limited, Consulting Engineers.
186 Queen Street East, - TORONTO, CANADA.

Northey Gas or
Gasoline Engine

trolled form of power, essential to the operating of
electrical machinery.
struction aud so easily run that it requires no attention
for hours at a time.
make it specially useful in the case of Isolated Plants,
such as that in a gentleman’s residence or small town.

Supplies a smooth running, continuous, casily-con-
It is extremely simple in con-

Its handiness and convenience

** Built tor Hard Work.**

NORTHEY MFG. G0., uwires” - rononto

Send for Information.
1015 King St.—Sudbway,
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CANADIAN GENERAL ELECTRIC COY

LIMITED
The Largest Manufacturers of Electrical Apparatus under the British Flag,

HEAD OFFICE : FACTORIES :
TORONTO. ONT. —— PETERBORO’, ONT.
RANCH UFFICES ¢
HALIFAX ~ MONTREAL WINNIPEG ROSSLAND VANCOUVER

LUNG DISTANCE POWER TRANSMISSION

o Y

)

—
~—

This Company was the first to introduce Long Distance Power Transmission in Canada,
and as evidence of the superiority and success of the apparatus installed, we append a partial list
of Power Transmission Plants in operation and under construction, contracted for during the past

few years, viz gy

Lachine Rapids Hydraulic & Land Compan) - Montrenl, Que. - 12,000 H.P., 6 mile Transmission.
Montreal Cotton Co. - Valleyfield, Que. - 4,000 ‘* Short o
St. Hyacinthe Electric Light Co - - St. Hyacinthe, Que. 500 ‘Y 434 mile ¢
Department of Railways and Canals - - Soulanges Canal - 700 ‘* 14 . “
. Trenton Electric Co. - - - - Trenton, Ont. - - 400 *‘ 12 s o
Lunenburg Gas Co. - - - - Lunenburg, N.S. - 150 ' 9 o «
J. R. Scott & Co. - - - - Napanee, Ont. - - 130 ** 8 . "
J- R. Booth, Esq. - - - - Ottawa, Ont. - 500 ‘* 4 . .
-Auburn Power Co. - - - - Peterboro’, Ont. - 400 ‘& atp ¢ o
. Hanover Electric Light and Power Co. - Hanover, Ont. . - 100 * 8 . .
PDurham Electric Co. - - - Durham, Ont. - 100 ‘' 4 e o
Light, Heat and Power Co. - - - Lindsay, Ont. - - 600 * 14 . o
B. C. Electric Railways Co. - - - Vancouver, B.C. - 1,600 ¢ 12'; ¢ o
West Kootenay Power Co. - - - Rossland, B.C. - 4,000 *' 39 ¢ .

FOR INFORMATION ADDRESS NEAREST DISTRICT OEFICE
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[ e town ot Shelburae, Ont., wall probably porchase the electric
Light plant trom the present proprietors.

Mo James S Crag has been appoanted oty eleetrician for
Lotonty, as successot to the late Danald Gibson,

The enge for taanmy the eledisne plant for the Toronto <ty
hati has been ordered trom the Rebb Eagaeenng Co., e
herst, N.S,

The electnc hygght plant owned by the tawn of Kamloops, B.C,,
has been found wadequite, and steps will likely be taken to m.

crease it by 'wo barlers of 1530 hop. each, o engine, pump, heater
and dynamo, It js probable that n engmeer will be engaged to
report on the plant before the counal takes any action,

At tae anmial mecting of the New Brunswick Telephone Co,,
beld at Fredericton, N.B. oo June t4th, it was dedided 1o putin
a double metalbie aircut between St Jonm and Fredericton, and
catend the trunk e from Fredencton to Chatham and alony the
north <hore. AL\ Stackton, Charles Fawcert, Joseph Black, .\,
G, Blair, Fo P Thompsor and W. T, Whitehead were  elected
dircctors,

FOR SALE i T"B
Amerrac Patere f ﬂzr_-':l_) tretne Are Lampon the ‘

mathet . conts S0t mannbacture . b ooghish patent No
v cof e required, $h G L the it depeat

AMERIOAN STOK

e wree it Ao Ihave d o, ( -v:.p.u.? Promot
ere o Ha M rog London, 1 aglaud | catdeaddress,
Warws date | ab o

TELEPHONE POLES

The nrdemnigned have i ~tak o lagge namber of
Teleph me Poles, all tengths, 2< te A feet. Quotations |
wiven promptly by mald or wire when re juired

GBORGB & McGREGOR,
Kilialoe Statton, Ont.

TENDERS WANTED]

A Weekly Joumnal of advance informa.
ton and public works,

1he tecognized medium for advertise. |
ments for ‘‘lendens.’ .

CANADIAN GONTRACT RECORD: [
TORONTO. -

a

TEN &R

FIRSTBROOK BROS,
King St. East, - TORONTO.

MARUPALTURKKS OF
TOPPINSG,
SIDE-BLOGCKS
an GROSBSE-ARMSE,

WRITE FOR PARTICULARS

Manufacuur .
by the....

Photograph of a Chimney BEFORE the

American Stoker was installed.

American Stoker 6.

MONTREBAL, CANADA: W. E. GOWER, Manager, StrreT Rattway Cnasutrs

e

'Llf,hg' same THE ... _
arrer AMErican SHOK6r israted.

Washington Life Bldg.,
Broadway and Liberty Sticet,
MEW YORK.

Taught by Mail.
ELECTRICAL ENGINEERING,

Telephony, Telegraphy, X-Rays,

MECHANICAL ENGINEERING,

Elementary Mathematics, b

A\ MECHANICAL DRAWING, etc,

Jhousands are suceesful and
xatning Letter proatiase and walares

Engineering Gontract Gompany

Main Office :
I sk Bonpeve, 70 Broavway, NEW YORK

Canadian Qtfice &
Trwiig Buitoisng, TORONTO, ONT.
HENRY F. DUCK, Manackk rok Canaba

BRIDGE SUB-STRUCTURES, WATER POWER DAMS, CANAL WORK
and CAISSON FOUNDATION a Specialty

udying atheme by g cortespond
©ne € sy Sicin
Thoe Blectiica) BngincetInstitute
of Cortespondence lustiuction
Drept 17 v e22 baberty St
New Vogh

Yemaizae, (3 -C S O FOP= N
Conaldd by Mooy (urf"f.. - WLATT

Wnite for
Catalyue
State sube.

ML b fAT T DSl K ks wisnn o fect poll
P{A AN RTINS | e wish  tuas
K atina, study

]

ELECTRIC REPAIR & CONTRACTING CO.

Rewind these and all other systems.
Write for prices . . ..

GEORGE E. MATTHEWS, Manager,
621 Lagauchetiere St., - MONTREAL.

BARBER'S CANADIAN TURBINE

As an BLECTRICAL DRIVER is giving the Very
st Satistaction

We are oo Crint g Meatond, Thortun, Mand
dale Purhars Pasy Souod grepeated nder), flan
vaer Grepwate-tontor), Lalal g, Preat mand filase
Governs Perte 1y \talute Guarastee, Towest Prives |

C. BARBER - Maeaford, Ont. i

35 Inch Crocker Wheel in Horizontatl Setting for Shipton
Blectrfc Light and Power Co., Danville, Que.

The Jenckes Machine Co,,

Patent
Turbine

If you are interested in the devel-
opment of Water Power

FOR ELECTRICAL PURPOSES,
why not write us 2 We should take
pleasure an furnishing  information
rearding the Plants we bave sup.
plicad for this class of service.

Oui aim s 10 supply a compact,

powerful equipment, complete in every respect, and capable of close regulation,
Latest ofticial Holyoke test, made April, 1894,

Catalogue and Full Information on Request.

33 Lansdowne Street,
SHERBROOKE, QUE.
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ALEX. BARRIE & CO,
MANUFACTURRRS OF

RUBBER INSULATED ELECTRIC WIRES

and CABLES

Tel. 1074 4 589 8t, Paul Strect, MONTREAL

INPROVED ”SAMSON" BATIERY

!

The Strongest and Best open-
cireuit Battery in the world.
Cheapest Battery to use.

JOHN STARR, SON & GO., Limited.
HALIPAX, N. 8.
Agent for Ontario and Quebec:
JOHN FORNAN, - MONTREAL

iryouwantto e v o o a

SELL -
ANYTHING

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

ANYWRHERE

in Canada, you car reach them
through

TAE CANADIAN
HARDWARE AND METAL MERCHANY

MONTREAL and TORONTO
Circulates in Every Province.

Your Work ?

2% «' If you are dissatistied
(3 \ with your situation, your sal.
ary, your ohancea of completo A
suoceas, weito to The Internationsl
Oorrespotilence Bchools, Sceanton, Pa,, $
and learn bow uthors so l[tnnlod aro getling

QNA DIAN OFFICE: Scagt FygmTure:
- (o P .

An Education by Mail

Studenta in the conrsen of Mechanleal or Kleo.
trical Knllneoﬂm[. Architectore, ot any of
the Oirll Kngineering Cournea are
soon quatified for salaried deaft.
jog room ponitions, W

for pamphlets,
The Intérnailonst

TENDERS WANTED

A Weekly Joumal of advance informa. -

% tion and public works.

- The recognized medium for advertise. Ji8
v ments for Tenders.

" CANADIAN CONTRACT RECORD:
- - TORONTO. -

me Packard Electric Co., imite

MAKERS OF

Lamps = Transformers

SOLE AGENTS FOR....

Ssheeffer Recording Watt Meters
ST. CATHARINES, ONT.

WESTON EITRICAL INSTRINENT GO

114-120 William Stre~t.
NEWARK, N.J., U.8.A.

S
V‘/ ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DETECTORS anp
CIRCUIT TESTERS,

OHMMETERS, PORTABLE GALVANOMETEKS

Qur Portable Instruments are recognized as THE STANDARD the world over.
Our STATION AMMETERS and VOLTMETERS are unsurpassed in point
of extreme accuracy and lowest consumption of energy.

o 13 b b b b b

Woaton Portable Galvano-
meter—tor Brioge Work.

An advertisement in the ELECTRICAL NEWS brings prompt returns.

JTST PUBLISHED

THE

GCANADIAN

HAND-BOOK ;

OF
STEAM

AND

BLBEOTRIGITY

HE preparatory chapters are devoted to 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
complete acquaintance with these subjects, and
is equipped with knowledge to «.able him to

pursue his researches to any further extent.

Price - 50 Cents

1
|

Byin,'am THE

%,om son C. H. MORTIMER PUBLISHING CO.
170 P. i of TORONTO, Limited
mm:tgegs In Strong Cloth Binding TORONTO . CANADA

Send for Table of Contents.

Please mention the CANADIAN RLECTRICAL NFWS when corrvesponding with Advelftloors
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419 gt. gagles St.,
FIRE ALARM APPARATUS and MONTREAL

TELEGRAPH INSTRUMENTS Telepbone No. 110.

ELEGTRIGAL SUPPLIES

OF ALL EXINDS
Induction Alternators (No Moving Wires) Transformers
Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

MUNDERLOH & GO.

61 St. Sulpice Street MONTREAL

Swloh-Boards and AUIGInOrs Z b S

50 COLBORNE, STREET THE J. G. MCLAREN BELTING GO., montReAL
o VWrite Us For Prices..

OHITGHES, DYNRHIS e MUIORS AUTOMATI MOTOR STARTERS

and all Electrical Dc\lu.\ and Repairs

T. & H. ELECTRIC CO.

SELLING AGENTS: 255-7 James St. North, HAMILTON 114 Bay St, TORONTO

The Electrical Construction Co’y
of London, Limited SANUFACTURERS OF

ronooN, canapa ¢ ELECTRICAL
Toronto Office: 42 York Street. . MA CHINE R Y

Halifax Office : 134 Granville St. AND

Winnipeg Ofice: 760 Mainst. -  SUPPLIES

Repairs to any system on Short Notico at Reasonadle Rates

— . IS e AR S



