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" This Number of the ELECTRICAL NEWS contains a full report of the Sixth
Convention of the Canadian Electrical Association.
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Central Station Man who saved money @@@@@@@

by consulting me o & & o

Drar Sik : 1 am glad 1 had you to inspect my clectric plant. I had thought the
expense of such an inspection by an independent man would be money wasted.
You have convinced me 1 can save far more than your fees cost me, and in directions
an inexperienced man would never think of. 1 think no person should do business
with clectric companies without securing the advice of an independent engincer, as he
can save far more than he costs, and get better work done.

Yours truly,

Erectric Co.
The original of the above may be seen at office

GEO. WAIGE FRASER

MEM. AM. INST. ELEC. ENG.
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GANADIAN ELEGTRIGAL ASSOGIATION

PROCERDINGS OF SINTIE ANNUAL CONVENTION,

HIE Sixth Annual Conven-
tion of the above Associa-
tion was opened in the
Council Chamber of the

Board of Trade Building, corner

of Yonge and Front streets, To-

ronto, on Waednesday, the 17th

June, 1896, at 2:30 o'clock, p.m.
Mr. AL B, Smith, the President,

presided.

The following persons were in attendance :

K. . Dunstan,

Toronto, Ont. A, Kuoowles, Taronto, Ont.

Jo AL Kammerer, o Livitys Stith, o

John C. Gardiner, o I\‘:. K. .}l.l\\'ﬂld, ::

Jo J. Weigghy, o V. AL Johnson,

J. Norman Smith, o Jo K. Johnston, .

. Co Arnstrong, . James Milne, "

Al B Pavae . T. Fo Deyden, o

Win, I‘ourm-'. . PG, Gossler,  Montreal, Que,
James Orr, o Fred, Thomson, o

Jo FoHO Wase, . Jobm Caeroll, ¢
George White-Fraser, ¢ James AL Bl.l.\'ll\, s

Jo Wo Camphell, o H. R, Levden, "

Ed. Do MeCormack, J. Rogers, London, O,
J. Jo Ashworth, o Chales R, Hunt, s

Ao M. Wickens, o John Yule, Guelph, Ont.
AL AL Christe, o W, Williams, Sarnia, Ont.

George Fo Madden, ¢

W BAW. Arstrong, Parry Saund.
T, Wo W, Hillad,

George Black,  Hamilton, Ont.
"

F. C. Robertson, . B.J. 'l'hroop.,

C. I, Dwight, g M., Hopkins, “

H. P. Dwight, ‘o . Carl Breithaupt, Berlin, Ont.
E. B. Byggar, e J. WL Howry, Fenelon Falls, Qm.
F. B. Mowe, o E. £, Cary, St Catharines, Ont.
Joseph Wright . G. AL Powell, o

J. S, Rol)crl.\(\l'l. o W. G, Bradiey, Outawa, Ont,
T. R. Rosebrugh, . D. Lhiott, “

Alex. Stark, s S. Rose, v

W. J. Clarke, o AL AL Dion, .

F. C. Maw, o _Il) \{l. l\'ml'lc_\'. .

W. R. Evauns, . < WL Taylor, o

A B. Smith, . Q. Higman, b

C. H. Mortimer, o C. S Mallett, Peterboro’, Ont,

F. J. Ricarde Seaver, John C. Grant, .

The President called the convention to order and
stated that the first thing on the programme was the
President’s address, which he assured the members
would be very short. e then addressed the convention
as follows :

PRESIDENT'S ADDRESS,
GENTLEMEN OF THE CANADIAN ELECTRICAL ASSOCIATION :

It is with great pleasure that T meet the members of this \sso-
ciation at the present convention.

It is rather unfortunate that we were compelled by torce of ci-
cumstances (o hold ovr convention about the time the country is
engaged in a political conteste This hias vndoubtedly prevented
the attendance of some of our most valued members, but 1 hope,
nevertheless, that our mcetings will be as interesting and enjoy-
able as on any former occasions.

The papers to be presented promise 1o be of yreal interest in
connection with subjects of the utmaost impartance o the el setrical
fraternity.,

We are particularly fortunate in our place of meeting, sund are
indebted to the officers of the Toronte Board of Trade for the
privilege of our pleasant surroundings.

As but a comparatively short time has elapsed since our st
meeting, there is not much of actual achicvement 1o chronicle,
but there have been developments in the electrical ficld that indi-
cate the possibilities of a revolution in our method of producing
ight by clectricity. Many minds have for some time past been

oceupied with explorations in this pronusag divection, The pro-
duction of lipght without heat has o fascination for the inventor
that will probably lead to tangible resalts in the very near future.
The ordivacy developuients of the scivaee as exemplitied in mod-
ern systems of power teansnzission, and - electieal construction
generally, have advanced towards perfeetion in as gieat adegree
as in former years, but the field for the enterprasing inventor, so
far from being exbausted, appears to be giowing  broader and
ever broader with unlimited possibitities,

Notwithstanding the commercial depression, clectrical indus-
tries in Canada may be said to be in a Howishings condition,  “The
larger electrival manufactories are in full operation, and teport o
large mercase m the output, and with wany contracts on band.
It is likely that durimg the coming year their capacity will be con-
siderably increased. “The wondedful increase in the use of elec-
tucity for all purposes necessitates the mstallation of Luger unis.,
Dynamos that were considered colossal i few years ago are now
being abandoned on account of their lack of capaenty, Tlis o
leadingg 10 the equipment of the factories with more modern and
powerful machinery for their production.  ‘The allied tiades of
the tool builder, machinist and engineer are all therefore receiving
1he benefit of this development of the eleetrica) age,

Not the least of the current developments is the remarkable
increase in the number and mileage of electric railways,  The
clectric motor, a short time aggo considered as limited to wiban
and suburban work, is now usurping the functions of the steam
locomotive, and it is not too much 10 say that ere lomg we may
expect to see it on our wain lines of railway.

ln other branches of clectrical work goad general progress bis
been made in perfecting systems and methods at present in use,
both clectrically and mechanically.  The telegraph, with its adop-
tion of new and rapid selferecording apparatus, and the telephone,
with its improvements in lony distance transmission of speech,
are fully keeping pace with mprovements in other depittments.,

The Association is 1o be congratulated on the promising ont-
took. Itis likely that in the inmediate future, with an impove-
ment i the financial world, and as disturbing  clements are
climinated, the developments will be even more vapid than m the
past, and an era of greater prosperity than over will be abund.
antly vealized.

The President’s address was greeted with applause.
The Sccretary read the minutes of the fifth annual
convention, which were confirmed.
The Sccretary also read the Sceretary-Treasurer's
report as follows :
SECRETARY-TREASURER’S RRI'OK1.

During the year covered by this report, the Asenciation has made
satisfactory progress.  During the Association year beginning 1<t Junc,
1895, and closing 31st May, 1896, there were added to the memberslup
roll 24 active members and 4 associate members,  Duzing the sane
reriod 8 active and 7 associate members tendered their - signations,
caving the net gain in membership, 13

Since the close of the Association year, there has heen elected 21
active members, making the present meabership 104 active members
aml 33 associates, a total of 227,

There are on the toll a considesable number of persons who, without
having resigned their membenship in the Association, have ceased to
take an active interest in its affairs, and have likewise fuled 10 pay then
membiership fees. It should be understood that when a person joins the
Assaciation, hic thereby becomes a member, not for one year only, but
until such timie as he formally sesigns his membership, and that until his
formal resignation is received by the sccretary and accepted by the
Evecative Commiittee, e continues to be fiable for payment of the
annual fee. Tt is perhaps due to the lack of a definite understanding an
this point that the actual standing of the Association, with regard 1o 1t
bona fide membership, is at the present time somewhat unceram.  The
time has arrived when definite action shonld be taker 10 put an end 10
present and futuie uncertainty with regard to this matter.

It was to be expected that some of those, who at the outsel became
members of the organization, without being actually interestedd in the
wark which 1t is designed to accomplich on behalf of the electncal
intcrests, would soon drop out.  In the place of such, the Asociation
has within the past two years been receiving as members, persons con-
nected with the various depattments of clectrical work, and who there-
fore feel the beachit 10 e Jclircd from conncction with the organizatin
and have a parsonal interest in its welfare, It thus appears that, while
for a time, the additions to the membership may be i a weasure offw
by the withdrawal of members of the fiest mentioncd class, the Associa-
tion is steadily gaining in character and influence.

The anaual conventions, which have been extremely interesung and
cnjoyable from the commencement, are becoming more so year by year,
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n proof of which I needanly point your recollectiun hack tothe delightful
mecting in Ottawa last autamnn, and dicect your attention to nhc.char
acter of the progtamme on this oceasion  Twa meetings of the Execu.
tive Committee have been held since the close of the Ottawa convention,
vie. : on the 2208 of October, 1895, and the 16th of January, 1896,
At the first of these meetings, accounts in contiection with the Ottawa
meeting were examined and ordered to be paids and the secrctary
instructed to have printed §00 copies of the revised constitution, At
the second meeting two active members wete elected,  Messs, W nght,
Breshaupt and the president were appainted a committee to endeavor
to make arrangements for a popular scientific evening lecture in connec
tion with the piresent convention. The sclection of a suitable place of
meeting for the convention was left in the hands of the Totonto mem
bers of the Exccutive.  The secretary was instiucted to make request
of the following petsons for papers on the subjects named : Mr, O.
Higman, Ouawa, **Lamp Tests™; Me, I G, Gosler, .\'lonucal.
. ‘iugh Potential Gndergeound "5 Mr. Jo M. Camphell, Kingston,

long Instance Power Transmission ™, Mi. Chatles 1. Dwight,
Tatonto, ** Occan Cables™, Mr. F. C. Armstrong, Toronto, ** The
Future of the Electtic Railway™; Mr. James Milne, Toronto,
* Metess "3 W. Mclca Wallbank, Montreal, ** Utilization n[ the
Power of the lachine Rapuds”, Me. George Black, Hamilton,
“Acctylene Gas *, C. I Medbury, Ottawa, T R. Roscburgh, George
White Fraser and ¥ J Philip, Totonto, subjects not named. - Me J. )
Wright was appointet a commiltee to ascertain whether a suitable
steamer could be chartered for an eacur<ion and dinner n coftnection
with the annnal convention. The sum of $25.00 was placed at the
dispmal of the Committece on Statistics.  The Toronto members of the
Exccutive were appointed a committee to perfect local arrangements for
the convention.

Following is a statement of the receipts and dishursements for the
year:

FiNnancial REPORT ¥ROSM IST JUNK, 1895, TO MAY 3isT, 1590,

RECRIPTS.
Cash in bank Junc t, 159§ . co.. 3186 77
Cash on hand June 1st, 1895 RS
93 active members feesat $3.00 .. ... s :73 00
14 associates at $2.00 e cev. 28 0O
Refunit by S1atistical Committee 23 62
$517 39
DISBURSEMENTS,
Lapenses of contention at Utawa . $218 y2
By wash ay per local cumnutiee statement $1ov vo
* caretaker at Ottawa . . . 3o
¢ eapress charges an books to and
from Ottana . ... . ... ..., 1 40
Canadian Licctnical News, pnnting 72 50
*  Canadian Photo- Engraving Co..... 16 22
¢ A, F. Sladen, stenographer 25 8o
$218 92
Electrical News for printing . 7 oo
Postage 35 to
Exchange on cheques . . .. ... .. v 1 50
Blackhall & Co., §0 leather certificate cuvers . . 4 00
Grani toseeretasy ... . ... .. Lieeeiieae. 30 00
Mattimer N Co |, badges, including protest charges 17 16
Grant to Statistical Committee 25 00
$358 68
Cash in bank, May 3151, 1896 ....... . . .57 2t
Cash on hand, May 3tst, 1896 150
$517 39

RRCKIIFTS SINCE MAY 315T, 1896.
June 1st, 1896, cashon hand..ovevee o il § 8
38 active members® fees at $3.00 .. .. Cevre.. 113 00
1 active member’s fec at $5.00.. ... .oiieie e § oo
3 asaciate members' fees at $2.00 6 00

Cash for exchange on cheque ........ vhteae s 15
$126 6
EXPENDITURES

Ribbon and pins for badges $ 288
Receipt forme 40
Postage . . R e ... 2078
Eachange on Jheyues . C 11§
Fuvelopes 15

. $25 36
Cash deposited an bank ance June 1, 1890 . 95 1§
Cash on hand Junc 171h, 1 . 6 14

$126 635
Total standing to credit of Association, June 16, $258 50
Centified correct,

B. J. Turoor

AL A Diox } Auditors.

On motion of Mr Dunstan, seconded by Mr Kam.
merer, the report was confirmed and adopted.

The President . The neat thing will be the reception
of reports from committees. Mr. Jo Jo Wright will
report fur the Committee on Legislation and Mr. E, C.
Breithaupt for the Committee on Statistics.

Me. Wreight . There not having been any legisiation
cither in the Dominion or Local Houses that would

affect electrical interests in any way, the Committee on
Legislation have no formal report to make.

Mr. E. C. Breithaupt read the report of the Com-
mittee on Statistics, as follows :

REPORT OF THR COMMITTER ON STATISTICS.

Your commttee beg to report as follows . - The conumitee en-
deasored during this year to carry into effect the wdea expressed
in the report of last year's statistical committee as to the compita-
tion of data relating to central stations for the supply of electric
Iyt and power.  To this end we drew up a blank form, request.
mg imformation on the following ponts, namely . motave power,
station apparatus, station output, running time of station, and
prices obtained.  Information regarding the original cost of in-
stallation and cost of ovperation was not asked for, because it
was deemed advisable not to make the form too long and com-
plicated, but it was thought that of a proper interest were showa
by central station men i the compilation of these statistics, they
might at a later date be Rlled out more completely,  There is no
doubt that complete statisiics of the central stations for the supply
of electrie current theoughout the Domimon sould be a reference
book of no small salue w all persons connedted with the idustry,
and the committee have given considernble thought as to how
this idea could be best put into practice. Tt has boen thought
that the formation of a sort of hurean of statistics, kept m the
archives of the Association, to which any active member could
have access, would best serve the end in view.  The commtiee
recognize that there is considerable information concerning the
operalion of a plant which proprictors cannot afford to have made
public; the more general data, such as first cost of plant and
particulars concering the plant and apparatus, could be kept on
file in the secretary’s office and revised annually, so that any
member of the Association could, on application to the secretary,
obtain whatever general information he might want for his private
use.  Particalar data should of course in cach case be obtained
personally, and itis fair to assume that between members of the
Assocition, where the person requesting mformation and the
object are known, it wound be cheerfully given.  The comuutiee
are of the opinion that a scheme for the compilation of statistics
somewhat in the natwe of & bureau of mutual information, as
above outlined, would be o valuable adjunct to the work of the
Association, and cespectfully recommend its consideration,

Of the blanks sent out only a comparatanely small proportion
were returned, and in some instances were not filled out so com-
pletely as they should have been,  However, the returns received
would form a fair basis on which to continue the work.  Because
of the incompleteness of the 1eturns the committee have not con-
sudered @ advisable to draw up atabulated sanmary.,

The statisties seceived bring to light some interesting facts.  Of
the total number of replies received only three are from muni-
cipal plants 3 12 companies only state that they supply current for
power purposes, and two vuly supply cerrent for heating; one for
electric welding.

One fact which is particulaly prominent is that the majority of
the smaller stations are aperated only during a very short period
cvery 24 hours, mostly from dusk Gl midnight.  In most of these
vises it is probable that a sufliciently large motor load could not
be obtaned to employ the station during the day-time.

The committee do not consider that the work which they have
done s in any  way finished, and strongly recommend that it be
continucd during the coming year,

All of which is respectfully submitied.

E. Cari. BrEiTnaver, Chairman.

On motion of Mr. F. C. Armstrong, seconded by Mr.
J. J. Wright, the report was received and allowed to
stand until Thursday, the 18th June, for consideration.

GENERAL BUSINESS.

The President read a telegram from Me. L. B Mac-
Farlane, 20d Vice-President, as follows : —*] sincerely
regret that 1 cannot attend convention.  Hope meeting
will eclipse all former ones™; and stated that he was
sure that all the members of the Association present
would regret Mr. MacFarlane's inability to be present.

The President called the attention of the members to
the banquet to b2 held at Lorne Park on the following
evening, and requested them to inform the Secretary as
soon as possible of their intention to be present. He
also urged on the members to be present with their
friends at the lecture on ‘¢ Radiant Matter ™ to be given
by Mr. James Milne in the rotunda of the Board of
Trade building in the evening, as it would be an encour-
agement to Mr. Milne and the officers of the Association.

The President : While I am on my feet, and before
proceeding with the consideration of the first paper to
be read, | desire to say that it is quite gratifying to the
Executive of the Association that so many new members
are coming in, especially central station men. There
were twenty-three new members clected, and 1 think
about tweanty cf them are central station men.  That of
itself is very gratifying, and shows that the Association
s fulfilling its mission. 1 hope to see more of them.

The first paper on our list is ** Ocean Cables,” by Mr.



July, 1896

CANADIAN ELEGTRIGAL NEWS

19

C. I Dwight, of Toronto, | am very sorry we will
have to dispense with this paper.  Mr. Dwight made
an carnest cffort to have it ready, but he found that the
data necessary to give us an authentic, clear and concise
history of ocean cables was so obscure, and required so
much digging out, that he has not been able to complete
it. I hope at some future time we will be favored with
it- -perhaps at the next convention.

We will pass on now to the paper on ‘' Acetylene
Gas,” by Mr. George Black, of Hamilton. (See page
141).

Mr. Black, on rising to read his paper, said : Mr.
Chairman, in coming away in & huery [ forgot two
things. 1 forgot my paper (although I find it printed
here), and 1 forgot some matches ; so, if the gentlemen
here have a supply of matches on hand [ hope they will
take up a collection in the meantime.

After the reading of the paper, Mr. Black gave a de-
monstration of the light produced from acetylence gas by
means of a small apparatus which he had improvised for
the purpose, and which he explained the working of to
the members present.  He stated that they were, in this
demonstration, competing with the sunlight, and it was
hardly a fair test.

Mr. J. J. Wright: | would like to know the pressure
you have on,

Mr. Wickens ¢ I think the pressure is less than half a
pound.

Mr. Black: This gives the yellow flame because it
does not oxidize sufficiently. 1 may say in the course of
the next two or three weeks Mr. Willson's factory will
be w full blast, and I understand he is going to light up
St. Catharines, Several establishments will have the
gas pure to show the results, so that all who are inter-
ested can visit St. Catharines to see it for themselves.,

Mr. F. Thomson : Is there any place where they are
actually using this gas?

Mr. Black : Not as yet.

Mr. Thomson : They have been making it for the last
couple of years back.

Mr. Black : Just experimenting. A number of fac-
tories have been watching to see the result of the Niagara
Falls output before they start.

My, Thomson : They have been manufacturing since
May.

Mr. Black : Since May.

Mr. Thomson : Some of that ought to be used.

Mr. Black : It requires a good deal to make a contract
with a town, and you have to have a good supply to
keep it up, and not run out of it.

(At this point the electric light in the room was turned
on, and comparisons made with the acetylene gas.)

Mr. Wickens : The globes on the electric light kil
forty per cent. of the light, whereas the acetylene gas is
a bare light.

Mr. Black : I have had it without the slightest trace
of yellow color, and with just a blue spot about the size
. of a pinhead.

Mr. Wright : I understand that Mr. Black informs us
that Mr. Willson proposes to use that gas in St. Cath-
arines as a mixture or encrgizer to the ordinary gas.
In the paper 1 notice that he says that it does not mix
very well with the water gas; in fact, it is no use for
that ; it will mix better with coal gas. We all of us
know, 1 think, that there is precious little coal gas
manufactured. Very nearly all the gas companies are
running with water gas. If that is really the case there
does not appear to be very much field for this product
as an energizer for the ordinary gas of commerce, as we
may call it.  The gas companies, for the sake of using
it, save as an encrgizer, would never exchange their
water gas plants and go back to the old methods of pro-
ducing coal gas at a vastly greater expense in order to
use acetylene gas, which is manufactured at a tremen-
dously low rate. My remarks are witk reference to gas
plants all over the country. We are all aware that the
largest gas plants are water gas plants.

Mr. Black : I don’t know anything about the condi-
tion of the gas companies. In Hamilton 1 know it is
coal gas which they make. I understand in Toronto it
is water gas.

Mr. Wright. Both.

Mr. Johnson . Is there any difference in using iron,
brass or copper tubing ?  Does it cause any trouble by
using the brass or copper ?

Mre. C. S, Mallett : 1 believe it combines with copper
and makes a kind of deterioration ; it uses up the
coppet, | understand. It also does with brass, but not
to such an extent as to interfere with any fixtures like
those (refers to fixtures used by Mr. Black in illusteating
the acetylenc gas.)  On iron or lead it has no effect.

Mr. J. J. Wright @ If there is a deteriorating effect
awd the copper would combine with the gas, that would
certainly scem to rule out the fixtures at present in use.
You could not guarantee that any brass fixture has ot
got a large proportion of copper in its composition. It
appears that if this guas were used even as an enricher
for ordinary gas, and used in an ordinary fixture, that the
whole thing would have to be revised, new fixtures
would have to be put mn all over.  Would not that have
a tendency to shut it out as an energize. of ordinary
gas?

Mr. Black : Have not all fixtures an iron pipe mside,
for gas? 1 think the conducting pipe is iron.

Mr. Wright : Any number of gas fixtures are made
of copper amd brass piping.

Mr. Black : The parties who are running it do not
think they will have any trouble.

Mr. Wright : They are rather too optimistic as to the
outcome of this product. We are well aware that the
true test of the merit of any new discovery is its use.
It is two yeuars now since Mr. Willson first discovered
this gas ; and we do not find that it is in use in any
commercial or practicable sense.  They have been mak-
ing preparations in various places to experiment with it
and that is about all. I this had been such a valuable
energizer, as the making of it is such a very simple
process, it certainly would have come into use to a very
much greater extent than it has. [ think you can look
upon that as the true test of any new discovery.

Mr. Black: Anyone who muakes such a discovery as
this wishes to secure it as safely as possible before
giving it out to the public. It takes a lot of capital to
work a thing of that kind; it takes time to interest
capitalists ; it liad to be tested in every possible way ;
they had to be satisfied by chemists and others that it
was all right before they put their money in it. 1 have
no doubt but that within the next six months you will
see plenty of it.

Mr. Mailett : Why is it those three jets have lost a
great deal of their illuminating power ?

Mr. Black: We have stopped the generation of the
gas and the pressure is taking care of itself.  We might
as well turn it out, but we wish to burn up the gas.
Where you sce the yellow flame it shows an excess of
carbon.

Mr. Breithaupt: The paper we have listened to by
Mr. Black is certainly one of great interest to all the
members of the Association, and 1 think we should con-
gratulate Mr. Black upon presenting the subject in such
a concise and clear manner. The question of acetylenc
gas is one which is creating a great deal of interest
throughout the country at the present time. [ may say
I bave studied it up a little myself, and bave data of
tests that were made by two engineers of the Acetylenc
Gas Co., in Philadelphia, the company which is there
exploiting this matter principally, [ believe. These
tests were made in North Carolina, before the three
experts, Professor Houston, Dr. Kennelly and Dr.
Kinnicutt made their tests, and they were not so favorable
as the tests made by the three experts in March last.
Of course we may expect in that time (it was ncarly a
year before that the other test was made) there was
some improvement made. The cost of acetylenc gas
varies directly at the cost of producing the calcium
carbide. The figures here given as to the cost of
calcium carbide 1 think arc altogether too optimistic.
In the report of the test made by Professor Houston
and Drs. Keunelly and Kinnicutt the cost of power is
given as S5 per h.p. We all know that $5 per h.p.
per annum i3 a figure that nobody cver dreams of,
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1 am surprised that the rate men-
Of course,

much less realizes.
tioned has been secured at St Catharines.
if that is so the argument drops. .

Mr. Black: About 200,000 h.p. is available in the
provinee of Quebec at the same price. . .

Mr. Breithaupt: )t is a price that is surprising,
beciiuse nobody who has been in the business at all has
known any such price. At Ningara Falls, where they
are producing power in such enormous quantities, they
are selling it at Szo per hop. delivered at the works
only. ‘Therefore, one argument that is made through-
out, that ke production of calcium carbide can be
utilized as an additional load to the ordinary small
station, drops.  The ordinary small station cannot
deliver power at anything approximating $20 per
h.p. For instance, here in Toronto or elsewhere
where power has to be generated, from steam, the
diflicultics of using this gas as a pure illuminator
would be great.  Could this gas be  controlled
and  distributed through pipes, if it woe generated
ina private house and be burned there just as it is
generated 2 The Acetylene Company in Philadelphia
were eaploiting a system of generating directly in the
place where it is to be used.  They have for that pur-
pose a generator similar in principle to what Me. Black
has here, just a box in which they keep the calcium
carbide ; they apply water to it and the gas goes from
the generator dircctly into the house pipes.  The great
quesiion is, how to regulate the pressure.  The affinity
that this compound shows for water is very great. 1
understand that once you have turned on a certain
amount of water you cannot stop genération of the gas
until that stock of water is completely exhausted. 1
wits speaking to engineers in Philadelphia about it and
1 asked them how they regulated it. They said the
only way is to let the gas esciupe, or else the pressure
will gret to such a height as to be dangerous.

Mr. Biack : They have a safety valve, and if the
pressure rises above a certain point it blows off.

Mr. Breithaupt : That would be wasted energy.  As
to the use of acetylene as an enricher for coal and water
was, 1 read a paper by Prof. Lewes on that point, and
be said the gas does not mix properly with the water
gas and is of very little value there. It is, however, 2
good coricher for coal gas.  The commercial value of
acetvlene gras, taking all these points into consideration,
# seems 10 me is not quile Sv promising as its promoters
claim for it.  There is another point to which Mr. Yule
has called my attention with reference to laying pipes
to distribute acetylene gas from a central station. At
present, in layving distributing pipes for gas, we put the
pipes below the frost line, not only to prevent condensa-
tion, butalso to keep our pipes intact. 1 you iay pipes
above the frost line the frost will soon break them.
You must take into consideration that however you
place these pipes, you have got to put them below the
frost linc in order to keep them intact, and then you
waould have just as much cost in laying as in laying
ordinary gras pipes.

Meo AL\ Dion: | have listened to Mr. Black's paper
with a great deal of interest. It is a very good paper.
But, I must say I am still in the same position that 1
was before: | am not yet able to make up my mind
as to the true cost of acetylene gus, or its true value.
I have read nearly evervthing that has heen published
in the technical journals concerning acetylene gas in
recent years: and 1 have read with a great deal of
altention, trying to form an opinion as to the real cost
of producing the calcium carbide and also the true value
ot the gt as a possible competitor with electric light-
ing, but 1 found those articles so contradictory that it
was impossible for me to form any opinion whatever,
and I am still in the same position. 1 think, however,
that Mr. Black™ views of the prospects of acetylenc
s are much 0o rosy. However, those of ux who
might have formed the opinion, as 1 had, that the gas
was verdy poisonous, are consoled with Mr. Blazk's
statement that it ix not so poisonous as coal gas. 1
think it might be vory much less poisonous than coal
Jax and still be very objectionable to most of us in that
1espoct.  Another thing: he argues that its strong

pungent smell is & safeguard, and a person could not
go to sleep before noticing it.  We know that the
ordinary iiluminating gas has a very strong pungent
smell, nevertheless accidents do happen.  There is
the further objection, that there is nothing neces-
sarily alurming about the smell of garlic.  There is
one thing I wish to call your attention to,
which is, 1 think, perhaps a misprint ; Mr. Black states
in his paper that the pipes can be laid below the surface
for little or no expense. I cannot conceive of a case
where no expense would be incurred.

Mr, Wickens: There is one matter that Mr.
Briethaupt spoke of which was demonstrated here,
while we were experimenting with the gas.  The gas
gencerates very quickly, as soon as the water strikes it ;
it is absolutely necessary to hold the meter down pretty
well; it lifted it right up. It is hard to tell how to
accommodate the pressure. It is evident it would be
very troublesome to regulate the speed at which this
gas is to be generated and delivered into a tank.  You
noticed that if we increased the pressure on the gaso-
meter the light would flare up.  As long as the pressure
was at the same fixed point the light was steady, and as
soon as we put a little extra pressure on it maie the
light considerably stronger. It is evident it is going to
be very diflicult, if it ever is accomplished, to exactly
regulate the pressure, from the fact that the gas gener-
ates very rapidly and you could not tell when it is going’
to stop. After the color disappeared in the jar it was
still making gas it was still pushing against the
counterweight.

Mr. Yule : I do not see any difliculty in overcoming
the objections that Mr. Breithaupt makes.  Supposing
you have a fifty pound holder in your cellar, you will
know how muny pounds you can make from so many
pounds of acetyviene---making your gas in the afternoon
before you start -and you simply use up your holder.
Your pressure will be the saume throughout the evening
if your holder is of sufficient capacity to supply vou with
gas during that night. It is not necessary to make
more gas while you are using it.  So many pounds ot
acetylene will make so many feet of gas; it is simply
the aperation of leaving it stand there and using it in
the night.

Mr. J. F. . Wyse: Wouldn't that of itself be an
objection to having the gas in the house if you had to
depend on the domestic to make the gas in that way?
It seems to me to be a serious objection.  The master
of the house would not want to huve to look after a
matter of that kind.

Mr. Wickens : Suppose we make a gas receiver or
receptacle in that house.  We know it we have so much
witer we are going to make so many feet of gas; the
receiver will be of some fixed size and the pressure so
much per square inch ; we start our lights around the
house, and if we use two-thirds of the gas generated we
have made the receiver no smaller and the pressure has
gone down.

Mr. Hopkins: I don’t think that is so at all.
would not necessarily follow.

Mr. Armstrong : It is the running and regulating of
the geneartor of acetylene from calcium carbide in what
we might call the small unit which Mr. Willson
seems to favor, but the difficulty would seem to be that
it is not something that the ordinary domestic could be
expected to handle in 2 satistactory way. The possi-
bility of danger and the difficulties are certainly
greater than with the ordinary furnace, and they are
generally found sufficient ; and it secems to me unlikely,
accustomed as people are now-a-days to depend on the
central station or gas plants, that they would be dis-
poscd to have any bother.  Onc thing which scems to
have been left out of consideration is the fact that
the calcium carbide for shipment must bé put up
in closcly scaled packages, and wien these are opened,
on exposure to the air, it deteriorates very rapidls.
Mr. Willson did not scem 10 favor the idea of distribu-
tion when liquefied under pressure in cylinders ; he did
not state for what reason, but I fancy it is on account
of the dangerof explosion whenunderhigh pressure, which
Ibclieveisverygreat. Thereisanother pointin connection

That
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with the gas which I think should not be overlooked,
and that is, when the temperature is raised to about 300
degrees it becomes highly explosive, and in case of
greneral use and in the case of fires that would become
avery serious drawback to its use. It seems unnecessicy
to suy anything about the estimates of cost which have
been given. 1 think as yet they are not based on any
ordinitry commercial values, which we would require to
have established before it conld have any extended use.
‘There is one small item which | see is entirely omitted
in the caleulation of the cost as given by Mr. Black, and
that is the cost of the carbon electrodes, which is found
to be a very considerable factor, and one that has been
entirely overlooked.

Mr. Black: o reply to what Mr. Briethaupt said
about regulating the pressure, and the Philadelphia en.
gineers saying that they had to let the gas go to control
it, I might say | have seen illustrations of a gas holder
so arranged that as the gas goes up it shuts off the
water ; and as it is consumed and as the gas drops
down it lets the water in, and by that means the manu-
facture of the gas is automatic. 1 think means will be
found in practice to prevent the necessity of blowing off
the gas when the pressure gets too strong. 1 noted
here something about an error in figures, but 1 do not
remember what it was.

The Pres. lent: It was in reference to the laying of
the pipes.

Mr. Black: Those two little words, “or no,” had
better be taken out; there must be some expense in
laying the pipes. The cost of the carbide has been
variously estimated ; some have made it as high as $100
aton. Mr. Ferguson, who read a paper before the
National Electric Light Association, figrured it out, and
1 discovered an error in his figures of $7—reducing his
figrures by $7. 1 have not the paper with me.  He was
figuring on ten tons a day production, and he reduced
the cost of labor, and so on. The price of the carbon
electrodes he places at $7.77 for each ton more than the
lime and the coke. That should be reduced by one-
tenth, making the cost per ton 77 cents. 1 included
the cost of the carbons in the other charges.  As to the
poisonous nature of the gas, one of the authorities who
experimented declared it was only one-seventh as poison-
ous as ordinary gas. 1 won’t vouch for that, but that
is his statement.  He is a Frenchman, and claims to be
a scientific man. 1 think 1 have covered all the points,
as far as 1 know. Had the convention been a few
weeks later 1 would have had more perfect apparatus.
Mr. Willson offered to send me one of the smallest
houschold arrangements that he was making, but it
was not yet completed, so that [ had to come away
without it. I left this until the last moment, expecting
1o have a more complete outfit.  In the course of a few
weeks we will have it before the public, and then the
exact price can be got at.

Mr. Breithaupt: In answer to what Mr. Black has
said, 1 wish to call attention to the fact, not that
the water could not be shut off, but that the gas does
not stop generating the moment the water is shut off,
because the calcium carbide has to absorb all the water
that is in the jar before it stops generating, and in that
way the danger arises from generating with a small
plant. I said that in Philadelphia they did not have
any areangement to relieve the pressure. 1 have much
pleasure in proposing a hearty votc of thanks to Mr.
Black for the paper he has given us. I am sure that it
has been of great interest to the Association and of
great benefit.

Mr. J. j. Wright: 1 think st 1s only fait o give it
duc credit. 1 think Mr. Black states in his paper that
it is intoxicating ; that certainly is a point that ought
to be inits favor. [ would like to trouble Mr. Black
with onc more question; that 1s, where s that 200,000
horse-power in the Province of Quebee?

Mr. Black : In the backwoods somewhere.

The President: 1t has been moved by Mr. Breithaupt,
scconded by Mr. Wright, that a hearty and sincere vote
of thanks be tendered to Mr. Black for his carein the
preparation of this paper.  (Carried with applause.)

The President : Mr. Black, 1 have great pleasure in

conveying to you the thanks of this Association for the
trouble and care you have taken in the prepavation of
this paper.

Mre. K. J. Dunstan : 1 may mention a little incident :
A good many years ago we had trouble in Hamilton
with i certain telephone line; we could not find ithe in-
terruption.  After a while a youngster was found hiding
behind the fence tapping the line with a home-made
telephone.  Nothing much was done to the youngster,
but the telephone was confiscated.  The youngster was
Mr. Willson.

Mr. Black : | think 1 have that telephone yet.

The President : Is it your wish to adjourn, or shall
we proceed.

Mre. J. J. Wright: I move that the convention adjourn.

At 4:30 p.m. the convention adjourned to Thursday,
June 18th, at 10 o'clozk w.am.

ILLUSTRATED LECTURE BY MR, JAMES MILNE.

In the evening the Rotunda of the Board of Trade
was filled with Ladies and gentlemen assembled to hear
Mr. James Milne's fecture on ** Radiant Matter.”  The
lecture was illustrated by numerous diagrams projected
upon & screen, and with demonstrations  of Roentgen
rays, and was received with much interest and  appre-
ciation by the audience.

Immediately following the lecture a visit of inspection
wias made to the power stations of the Toronto Electric
Light Co. and the Toronto Railway Co. :

SECOND DAY.
MORNING SESSION,

The President called the convention to orderat 10a.m.,
and announced as the first order of business for the day
the consideration of a place for the holding of the next
convention.

Mr. J. Carroli: Mr. Chairman, | have pleasure in
suggesting Niagara.

Mr. Breithaupt : | second that.

Mr. J. J. Wright: As 1 understand, thereis no strong
representation of the Association at Niagara Falls.
That of course means that if we held a convention there
we should have to carry our supplies along and make
arrangements for the features of entertainment and so
on independent of the place itself. 1 am not mention-
ing this because 1 have any objection whatever to
Niagara Falls, but itis simply 2 matter that should be
understood.

The President: That is a very important feature.
We have no representative here from Niagara Falls.
I presume when Mr. Carrolt suggested Ningara he
meant Niagara Falls.

Mr. Carrolt: Yes.

Mr. Kammerer : While we have no representative at
Niagara Falls except one, all that know that one will
say he is a hostin himself  thatis, Mr. Ross Mackenzie.
I think the social features, and the taking care of the
people when they get there, can be safely leftin Mr.
Mackenzie's hands.

The President : Allow me to read a letter which was
received some time ago in connection with the coming
convention:

N1acara Fanis Parn & River Rattawvany Co.,

Mavazth, 18906,
Al R, Sy, Eso.,
G. N, WL Telegmph Co., Toronto,

Dear Sir,-<In _coancction with the coming convention of the
Canadian Electrieal Socicty, 1 beg to offer you on behalf of the
company the freedom of the road for your membersif vou hold the
vomvention at the Falls. We desite you to vt the Falls, and we
trust that we may have the pleasure of yous company.

Yours truly,
Ross Mackenzig, Manayer.

We acknowledyed the receipt of that letter and thanked
Mr, Mackenzic very kindly for his invitation, and at the
same time said that it was probable that at some future
time we would held our comvention at Niagara Falls,
and we would avail ourselves of his kindness.  .Are
there any other places suggested ?

Mr. ). ). Wright: It appears to me the only other
place available would be Quebee.  There was some
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talk of that last year. There would be i certain amount
of objection to that on account of its distance from this
end of the country.  Having held the meeting in Ottawa
last year, it practically leaves us with Toronto and
Montreal, and having held conventions in these places
in the not very remote past, we are left almost without
any choice but Niagara Falls. It is afine place to
spend 2 few days, and we should have a very pleasant
convention there.

The President : 1t is desirable from the Association’s
standpoint that our conventions should not be held ex-
clusively in one section of the country.  Objection may
be taken to having a convention held in Niagara Falls
succeeding the one held in ‘Toronto, but if there are no
invitations to go anywhere ¢lse, we have no alternative
but to accept and decide on Niagarn Falls, and 1 pre-
sume it is decided that we go there.  With reference
to the time, ! think it should be in the month of June.

Mr. Kammerer: 1 think that is about the right time.
We have a good sample of June weather here and a
good sample of the crop that June brings, and it would
bring just as good a crop at Niagara Falls.  There will
be no politics at this time next year.

The President: It is for this convention to say whether
they will mect in June or not.  The Exccutive can fix
the exact date.  Is it your wish that the convention
shall be held in the month of June? Carried unani-
moysly.

The President : The next order of business will be the
consideration of reports. We will take up Mr. Breith-
aupt’s report of the Committee on Statistics,

Mr. Breithaupt : Mr. President, the report of the
Commitice on Statistics suggests the formation of
samething in the nature of a burcau of mutual informa-
tion to be formed in the imerests of the members o) the
Association, particulasly to gather information regarding
central stations, and keep it on file.  The central station
men throughout the country are particularly the ones
whom we ought to get into our .\ssociation, and we
thought that we could find no better way of interesting
them than by framing some such scheme as this, whereby
they would be benefited. ! think the committee has
done a little good work for the Association in increasing
its membership.  During the past year, 1 believe a num-
ber of central station men have come into the Associa-
tion. With these blanks that we sent out we outlined
our plan to the central station men and asked them to
come into the Association. Some of them have done
s0.  Now, as to the method of carrving out this plan
we had in view It would be a little difficult to carry it
out unless we had the Secretary do the principal work
of i1, that is, keep the information on file and keep it
properly tabulated, so that any member of the \ssocia-
tion wanting information could write to the Seeretary
for it.  Some might want information on the prices
wsually obtained for supplying power, or whatever it
might be, and central station men are very reluctant to
give his information.  The schedule of prices, of course,
they are not at all unwilling to give, because it is pub-
tished and is public property evervwl. -¢, but any detail
of matters as o prices, ctc., they are reluctant to give,
and naturally enough. It was thought o man might
aant information, for instance, as to prices, what prices
were in other places.  He could state his case as clearly
as possible to the secretary, who would advise him {from
which members of the Association he would be most likely
to get the particularinformationaskedfor. Hewould then
correspond with these other central station men, and be-
ing members of the Association, mutually acquainted
with ¢ach other, and knowing the object of the informa-
tion sought, we thought the information would, in all
cases, be cheatfully given, Al central station men have
had considerable experience i this. We reccived a
great many blanks from central station men answering
in A very reluctant or vncertain way, and saving we
don’t know what it is to be used for, nor where it is 10
be ured ;. and in most cases they did not Gl it out ag all.
We all recognize it 1o be information which is of value
1o uy, because in town contracts, where we have o re-
ncw, the town authorties are always talking about that,
this, and the other place where they get light for very

much less than we are supplying it 3 and generally they
do not understand the details of the case, and stmply
say this corporation is getting light for less, and you
have got to give it for that or we will get in another
company to compete with you.  If we could get the in-
formation in detail for such cases we would probably
know why that corporation is getting cheaper light, and
could then answer the authorities in that respect. 1
would like to hear the suggestions of the members on
this point, particularly Mr. Hunt, who can give us con-
siderable information along that line.  This method is
adopted in the National Electric Light Assn, e spoke
to me about it yesterday, and there, I believe, they have
derived very much benefit in that way.

The President called upon Mr. Hunt to speak, but
he was abseat from the room.

Mr. Kammerer: 1 think the scheme is an excellent
one, for this reason : We have water power and we
have steam power.  In most cases where they have
water power they sell the incandescent light more
cheaply than where steam power is used, and if this in-
formation is secured In a statistical way, the central
station man can talk to his customers and tell them that
for that reason he cannot give them incandescent light
at the same prices that 2 town plant 300 miles away
can, because he has to produce it by steam.  The con-
sumer does not make it his business to find out whether
the person is furnishing the light by using water or by
using steam.

Mr. Armstrong: There is no doubt but that the
scheme which Mr. DBreithaupt suggests would be of
great value to the industry generally.  We are almost
continuously in receipt of inquiries by companies renew-
ing their contracts as to the prices paid and the condi-
tions under which contracts are carried on throngh
out the country; and very often we are not in a
position to give that information, because ordinarily we
cannot get it on the same basis as the companies could
directly, or as the Secretary of the Association could, in
his official capacity. Referring to what Mr. Hunt stated
to Mr. Breithaupt and myself last night as to the
plan of the National Association, of which he is a
member, he said that the Secretary, who was paid a
proper remuncration for devoting a considerable portion
of his time to the affairs of the Association, had,
Jjust in the way Mr. Breithaupt suggests, general in-
formation as to the conditions under which cach of
the central stations was  carried on; and  any
member of the Association who was in  difficulty
of any kind, or wanted information us to the operation
of his individual plant, could simply apply to the
Sccretary, and feel sure he would obtzin the com-
pletest and best information, or a reference to central
stations where he could get it, and at the same time feel
it was the business of the Secretary of the Association
to furnish him with that information. [ think if any
such scheme as this is carried on, that in the proper
place we should consider the re-arrangement of the
Secretary’s position, so as to increase the remunera-
tion to such an amount that the members of the
Association would have no hesitancy in asking bim for
the information, and feel they had a right to expect it.

Mr. Kammerer: 1 fall in with all Mr. Armstrong has
satidd, except the financial portion.  If we are to remun-
erate our Sccrctary in a proper way for doing that work
we would have to give him about $1,200 a year.

Mr. Armistrong @ My idea was simply this, that our
Seeretary now does a great deal of work free for the
members of the Associition, and it scems unfair to pile
2 grreat deal more on him.

The President : Qur Secretary suggests that if we had
the information 2t great deal of it might be available
without much additional expense. 1t does seem desir-
able that we should have such a bureau through which
information which is relinble and authentic could be
casily and promptly obtained. 1t is of vital importance
sometimes to the central station men to know just ex.ictiy
what light is being produced for, and all the rest of it,
in ncighborinyy towns. 1 hardly think the Association
is in shape in its present condition to undertake that
work. The work done by the committce under Mr.
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Breithaupt will bear fruit, and 1 think it would be wise
for us to let the thing simmer for another year, and for
the present go on as we have been goingr, and probably
by that time it will assume a more definite shape, and
we will then be in a position to do something.

Mr. Breithaupt : Mr. Mortimer and 1 discussed this
matter some time ago. The committee on statistics
for the coming year, whoever they may be, should, 1
think, be willing to do a great deal of the work, particu-
larly in formulating the nature of the information that
should be gotten together ; and to carry on the corres-
pondence for the Association would not be such a
great undertaking, because the number of central sta-
tion men in our Association is not so very large as to
take up a great amount of time.  If the Secrctary and
the committee on statistics would co-operate, it scems
to me that something might be done during this coming
year on this work, and it is certainly a work that we
should undertake.  We have got to do something to
interest the central station men in our Association.  1f
the Association is not to be of mutual benefit to its
members, what is 1t for? 1 think if we add$750rSi100
to the Sccretary's remuneration, which, it seems to me,
we are able to do, Mr. Mortimer would be willing to
attend to the correspondence part in connection with it,
and with the help of the committee on statistics, 1 think
the matter could be taken in hand now.

Mr. Mortimer: Mr. President, will you let me say
just a few words on this point. As Mr. Breithaupt
says, he and I have discussed this matter to some
extent, and I feel that the Association might be of very
much more use and practical value to its members,
especially central station men, it we had such a burcau
as is proposed. I agree with Mr. Breithaupt that we
cannot commence that work any too soon, and so far
as I am concerned 1 am quite willing to do my share of
that work for the coming year without any extra
remuneration, to see how the thing works.  After that,
if it 1s 2t success and you sce fit to increase my remuner-
ation, all right. 1 would like to see that thing started,
and to see the Association do some practical work, and
anything | can do will be gladly done.

The President : Qur Secretary is offering his services
out of the fullness of his heart. [ think very few of the
members here realize the enormous amount of work
devolving upon him, which he has performed.  The
remuneration we speak  of s simply for the actual
expenditure and not of being a remuneration for his
scrvices.

Mr. Breithaupt : Mr. President, 1 would move the
adoption of this report.

Mre. Yule: I second that.

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

Fhe President : It is necessary that we have standing
committees for the next year, and I would nominate
Mr. A. A, Dion, of Ottawa, and Mr. J. A. Kammerer,
of Toronto, to bring in a report this afternoon.  The
committees are on Legislation and Statistics.

Mr. P. G. Gossler: Do T understand from the adop-
tion of the report that the Committee on Statistics will
undertake the extra work ?

The President : The committee will be continued and
the work with it.  We will now proceed with the first
paper on the list entitled, ** Meters ™ by Mr. James
Milne.  (See page 140).

Mr. Milne, on rising to read his paper, was greeted
with applause. He said : In getting up this paper on
meters 1 thought first of devoting the whole of it to
chemical meters, but as the number of central stations
using the chemical meter is very smali, I thought we
might just throw in the rest, as it were.

Mi. Milnc's paper was fully illustrated by diagrams
thrown upon a1 screen by means of the stercopticon.

The President : Gentlemen, the paper is open for dis-
cussion.

Mr. Rosebrugh : 1 would like toask Mr. Milne if there
would be any conscientious abjection an the part of the
company it they substituted sitver for zinc?

Mr. Milae: T don't sec that there would be any
objection at all.  Probably the cost would be a little

more with the silver, but as long as the principle is the
same, | don't see that there could be any objection.

Mr. Armstrong @ Mr. Milne has certainly given us a
very interesting paper. 1 think it must be o source of
congratulation to Mr. Wright that he is able to meet
such customers as Mr. Smith (referring to Fig. 8 in
paper) when they kick about the mysterious results
obtained from chemical meters, because he would cer-
tainly satisfy them that they must be wrong and the meter
right. A very large part of Mr. Milne’s paper loses its
importance in view of the fact that the larger amount of
current for incandescent lighting is supplied from alter-
nating stations, and except the Lowrie Hall meter, which
Mr. Milne did not go deeply into, and which is hampered
by requiring a storage battery, there is no chemical meter
that can measure alternating currents.  In a place like
‘Toronto, where direct currents are used, the chemical
meter is all that is properly claimed for it, but I think Mr.
Milne in his excessive zeal has gone somewhat beyond
the general facts of the case in the claims for inaccuracy
which he urges against the recording motor meter.
The result of the Government Inspection tests which
Mr. Higman, whom ! see here, will no doubt be able to
grive us more tully, scems to show very good results
indeed for the watt meters throughout the country.
When you consider this, in view of the fact that many
of them have been installed for several yeuars, and not
always under the best conditions, 1 think we have
reason to consider the results as sufficiently accurate.
There is one thing which I would point out in connec-
tion with Mr. Milne's awful example of a 500-light
meter ; such a building as that was used in would be a
large office bwilding in which atlarge number of the lights
would be going continuously, sufficient at all times to
run the meter.  Mr. Milne goes on to state that the
same conditions obtain through all the smaller sized
meters, and 1 presume the same percentage for the
number of lamps required to start the meter. Therearein
Toronto ubout 1,500 meters, and the number of lamps
to be supplicd from these would be about 33,000 ;
that would make the average size a meter of =23
lamps capacity.  If we allow Mr. Milne'’s claim that it
takes twelve lamps to start the joo-hght meter, that is
ounly slightly over two per cent. of its  current capicity.
Taking the average as  23-light meters throughout
the entire plant, the amount of current required would
be slightly over half that required for the supply of one
lamp, with the average sized meter. 1f Mr. Milne
admits that, he admits that the meter perlectly
fulfils its purpose, and that on the average it will
start with less than the minimum possible load that can
be put on it. There is a further objection in conncc-
tion with the chemical meter for use in small stations
which some stress should be pliced on, and that is that
the apparatus required for measuring  the zines is
delicate and expensive in first cost, and in spite of Mr.
Milne's assertion 1 do not think the ordinary lineman
who is left to look after such matters would be capable
of handling the delicate milligram scale used in connec-
tion with it. A good deat of the trouble which occurs
in connection with recording meters, and 1 can
speak more particularly of the Thomson meter, is on
account of the careless manner in which they are
installed.  \We had n case in point not very long ayo.
We shipped out a meter where they had not been using
them before, and a complaint was reccived that it would
not operate.  \We wrotce eaclosing i copy of the instruc-
tion book and saying that the plugs which held up
the armature from the jewels should be taken out.
They replied that they had not been taken out, and
thanked us for the information.  We heard later that the
meter still failed to operate, and the complaints made
about it were very severe, but upon investigation we
found that the local expert had taken the meter up to
the gmirret of the house and laid it down on its back.
A Thomson recording watt meter won't operate that
way.  Leaviny aside these fatlures to operate, which
are the result of carclessness in wnstatiation, | think we
may claim o very satisfactory general operation for the
Thomson recording meters which tre on the market. |
do not mean to say that in large central stations using
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direct current, where the admittedly superior accuracy
of the chemical meter can be obtained cconomically,
that the recording meter should invariably be used, but
for the general run of stations, we are obliged to put
up with the recording meters, even though they are
open 1o some of the objections that Mr. Milne states.

Mr. Thomson: How many stations in Canada are
nsing this meter?

Mr. Milne @ Three; Winnipeg, London and Toronto,
1 think. I would sugrgest in answer to what Mr. Arm-
strongr says that it is not the general custom of the
linemen to read meters in any central station of any im-
portance. A man is grenerally detaifed for that sort of
work alone, and 1 think that any station that hires a
lineman  that is, a man that goes around putting up
wires and the like of that deserves to have poor
results from their meters.  As Mr. Armstrong illus-
trated in the case of the man who laid the meter on its
back, it means, of course, that to a certain degree, the
results obtained from the recording watt meters are
caused by carclessness. 1 might say -that 1 think we
have v lToronto the best men procurable tor  the meter
busmess, and even with meters adjusted to almost per-
fection we have got some percentage of error right
through ; no matter what size, whether it be a 300-light
meter down to a 5-light meter, we have the same per-
centagre of error rpzht down. \We cannot ascertain
whether the meter s registering correctly unless we put
something in series with it 1o find out. 1 know by a
large number of trals that when we put in the chemical
meter the watt meter was slow in every particular
mstance.  With reterence to the taking out of the jewel,
this cannot be done now unless the meter is taken down
to the mspectors, so that they may see the seal
broken,  Lvervthing is fixed up in first-class order
before the meters are taken from the electrical inspec-
tor's oflice. I do not see that anything can be said on
that point at all.  In fict, we sce that the meters are
in the best possible shape before they are sent to the in-
spectors.

Mr. G. Black : 1 did not expect 1o take part in this
discussion. 1 have i constant recording watt meter in
Hamulton which represents the perfection of meters, 1
can certamly testify that it does record. 1 will say that
1t goes mght and day, whether there is any current onor
not, judgmg from the results. We have aboat 20 lights
w my ofhce, and 1 was told that they were Go-watt
lamips.  Fora long time, taking the length of time
these bghts were burning, and counting for o watts
per lamp, according to the record, 1 found that the
meter seemed to read about 23 per cent. ahead of any
calculation I could make.

Mr. Armstroag : Perhaps the lamps were not of the
clhaeney they were supposed to be.

Mr. Black : I 1 allowed about 100 watts per lamp it
would agree with the meter's record. 1 think on any
one Lunp it wall be sure to run. We had it inspected
by the government mspector lately and sealed up, and
the man who brought it back told me the inspector
said it was all right, so 1let the thing go and have not
loohed atat simce. T would like to sell it to any clec-
trical company 1o run up their dividends.

Mro Wioght o As agmainat all these fine theories as to
the watt meter wehavethe ghastly results of experience,
and we cannot go behind the returns. Mr. Black has
given us i case in Hamilton; 1 will give vou another.
In the city hall the company were running some lights
in one of the departments.  After a little trouble we
persuaded the authoniies to adopt  the electric light
throughout the entire Gty hall, and that necessitated a
changem meters. Thelights were used in the police sta-
ton previously, and the proposition was touse them in the
entire uty hall. A change was made in the meters and
the current was turned on i the entire dity hall, but to
the surpnse ol the company their bills wete smaller
than they were before all the ety hall was iluminated.
It depends on the meter bang made of a size to accom-
modate the whole of the buildimg:  The lights used in
the police station were six i number and were used
during the 24 hours, under the previons drcumstances,
and the company got paid for it. When the larger

meters were put in, the council, of course, meeting once
a fortnight, when the six lights only were turned on,
they did not register a scrap.

Mr. Armstrong : 1 think, as a matter of fact, a com-
plaint of that character, so extraordinary and beyond
the usual, would require the attention of the govern-
ment inspector. 1 think that is an exception, and the
meter must have had something wrong with it.

Mr. Wright: The meter was inspected by the gov-
ernment inspector. It was carried there as carefully as
it could be carried ; it was installed with a spirit level ;
it was not set on its back or put upon its face, and all
precautions were tiken, and that is the result.  Itis
very plain to sec the reason, as Mr. Milne has stated in
his paper. Aund that state of affairs occurs to a greater
or less degree in every installation.  You take a delicate
picce of mechanism like an electrical meter, box it up
so that you can’t sce it or do anything with it, and ex-
pect that thing to run without any attention, and it is
out of all reason. The utmost that 1 ever expected to
get from the watt meter when the watt meter was first
introduced, was an approximate idea of the current that
the customer used, and I will defy any person who has
had any experience to say that that is not so, that the
utmost you can expect to get is an approximate esti-
mate.

Mr. P. G. Gossler: In regard to the reliability of re-
cording meters : since the law has been brought into
action it has been necessary for us to go about changing
all of our meters, and we have installed the Shallen-
berger meter.  Since last July we have changed from
about goo to 1000. When they were installed each
meter was inspected and the number of lights necessary
to make them record was entered in the record book,
and when they were brought in they were also checked
off. While we have found some instances where the
meters have become clogged through dirt or cobwebs,
the results have been so satisfactory that we have no
complaints to make. ‘The question of allowing them to
run without any attention, of course, cannot be consid-
cred. Ina large installation it is necessary to read
your meters.  Of course we read our meters according
10 the customer: some monthly, some quarterly, but
none over six months.  The men who are employed in
that capacity, and also checking out the bills, have
become to so thoroughly know what should be expected
that in casc of any falling off in the recording meter it
is generally very readily noted. 1 have an instance that
came to my attention on Monday. We installed for
three months 2 government inspected meter ; we knew
thai the man had installed fourteen lights and we had
an idea of what his bill should be. Of course, it would
only be anidea. His bill did not come up to what we ex-
pected and we immediately proceeded to investigate and
makea test.  Investigation of the meter showed that the
light ran on whether the meter was recording or not.
Still further investigation showed that there was a wire
under one cleat short-circuiting the meter.  We have
found the relinbility.of those meters very satisfactory,
eapecially during the last year, when we have had occi-
sion to change and are changing all our other meters in
the service.

Mr. Armstrong @ I should like to ask Mr. Milne
whether he intends in his paper to attribute this unrelia-
bility which he complains of te the Thomson recording
meter alone.

Mr. Milne : The only meter that I know of so far in this
country as recording watts is the Thomson watt meter ;
therefore the remarks, as far as 1 am personally con-
cerned, apply to the watt meter.  In all installations
where the watt meters are used they must be ot suffi-
dient capacity to carry the maximum load with safety.
Take for instance the Grand Trunk station. There
are probably 1000 or 13500 lights there; we will
say Soo to make sure.  We had to put in a meter of
sufficient size to carry that.  During the day there are
about from 10 to 23 lights used, and, as a positive fact,
that meter certainly did not record on fifteen lights.

M. Armstrong : What size was it?

M. Milne. It was 160 amperes : 1 think that is the
size of it. When we put in the Edison meter we found
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exactly where the trouble was. | knew for a positive
fact they were using light every day in their engine-
room, although we could not get any record on the
meter.  All we conld do was to put on the chemical
meter to find out.  There was no negligence or ¢are-
lessness in the installation of the meter. [t was put up
dead level and according to the instructions sent out by
the company where it siys, ** Don’t suppose you know
itall,”  We take it for granted that we do not know
all about it and simply follow the instructions sent
out by the vompany, and in doing so that is the result
we get. .

Mr. Armstrong : Of course, Mr, Milne in the Grand
Trunk case gives an instance of a very large meter, and
the number of lights on which it fails to start is less
than 212 per cent. of its total capacity. [ presume Mr.
Milne in speaking particularly of the watt meter is speak-
ing of it from his own experience in Toronto. It being
the only meter in commercial use for recording direct
currents, it is the only one that could be used in connection
with their three-wire circuits. 1 know it is not in accord-
ance with the facts, or the result of the Governmentinspec-
tion of meters generally in Canada, that the watt meter
has shown itself to be in any way less reliable in giving
accurate returns than the other simple recording ampere
meters; in fact, the results have been precisely the
contrary. | should like to ask Mr. Hunt’s experience
with the watt meter ; he has a great number of them
instatled.

Mr. Hunt: We have about oo of the Thomson watt
meters in use. | think they have all been in use for an
average of cighteen months, some of them over two
years, and about ten per cent. will run slow, and 1 think
ne have only vne out of the lot that has run fast.

Mr. Milne: May I ask Mr. Hunt how he determines
that amount?  We would have something definite to
go on. We have the chemical meter to prove that the
watt meter is out that amount. Hpw does Mr. Hunt
determine it was out about ten per cent. ?

Mr. Hunt: By the Government inspection, thatis all,

Mr. Dion: 1 think that the cases stated by Mr. Milne
and Mr. Wnight are rather the exception than the rule.
1 do not think there is any mechanical device, no matter
how accurate, against which such cases could not be
brought up. If we go around the country looking for
cases of failure, we are sure to find some, but 1 do not
think they are the rule. We have in our city some 3,000
meters, 1 suppose two-thirds of which are Shallenberger,
and the other third watt-meters.  We have lately had
occasion to have a very large number of these inspected
by the Government.  We test them at our oflice first
and send them up to the Government afterwards. In
many cases we find that those meters which have been
in use from a few months up to five or six years are turn-
ing out very satisfactory. 1 don't suppose there are any
more than from three to four per cent. that have to be
touched at all before sending them for inspection. |
think fully 935 per cent. register within the percentage
allowed by the Act. We do not send them up untii
they are correct, because we do not want to pay the fees
twice. With regard to the two meters, in answer o
what Mr. Armstrong has said, I may say that while
there has not been i very great difference, in our experi-
ence, between the two meters, in testing them, the dif-
ference has been rather against the watt-meter. The
percentage of meters requiring fixing up before being
tested by the Government was larger in the case of the
watt-meter.  The meter had to be fined up, because it
cither didn’t start with one lamp or went too slow.
Leaving vut this question of the relative merits of the
meters, T would lihe 1o say a word in praise of the paper
we hive just heard, Its value lies in the fact that it
keeps before us the defudts of the apparatus which we
use every day, rathes than the qualities of them. T tnink
wtis only by heeping thedefucts constantly before us that
we iy eapet nuprovements to be made. 1 also think
that Mr. Milne v very wise when he advises that all
currents should be used through a meter. 1 think that
should be the universal practice, and should be encour-

aged by all possible means,  When all the current
is used through a meter you will find that it is a
considerable relief to the central station.  Our experi-
ence in that way is very satisfuctory, We urge the
meter in all cases, with the result that a very large per
cent. of our business is done through meters.  We find
that with an installation of 34,000 lamps our largest
loads have not yet exceeded the equivalent of 22,
lamps ; that is, the actual ampere meter readings, and it
includes all losses from leakage in transformers, so you
see the importance of using meters throughout the instal-
lation. As regards flat rates: There are some cases where
itis absolutely necessary to make a flat rate, andin these
cases the maximum use is the thing we want to get at ;
and if there could be such an apparatus devised as Mr.
Milne has described as recording the time during which
the Jights are being used: if that could be sp improved
as to give the maximum load as well, it would be a very
aluable adjunct in the case of flat rates. We could
then make arate very intelligently, which would be almost
as good as a meter rate.

Mr. Wright . 1 would like it thoroughly understood,
of course, that what remarks [ have made in regard to
these meters are not intended to apply to any particular
brand of mcter.  For instance, the Thomson recording
watt meter, considered in the abstract, is a most in-
genious picce of mechanism. My remarks apply to all
meters of the same description which depend on jewel
centres and absolute accuracy of iastallation for their
perfect working.  We are compelled to take these
meters.  In one respect I may say perhaps our ex-
perience in Toronto differs very greatly from places
like London and Ottawa, where watt meters are uscd
almost exclusively in lighting systems where there are a
comparatively small number of lamps. But you take
the case of an installation in Toronto for notors and for
clevators, where a sudden load is sometimes thrown on
the meter in starting an elevator or a large motor, more
than it is capable of bearing and more than it can be ex-
pected to bear, it happens in very many cases, in fact,
in nine cases out of ten, the resistance will be burned
out. Whatcan you do? The meter is sealed up. You
cannot gret at it.  You replace the burned-out part, take
it to the inspector’s office again, and the feeis $2. And
so it goes. My remarks in regard to these meters do
not apply to the Shallenberger meter ar to am
other alternating meter without a commutator and with-
out any trouble arising in the armature. There is no
doubt that if we could confine ourselves to a meter of
that description I do not think anybody would object.
When we are compelled to put in 2t meter that we know
will under extraordinary strains give us trouble, then
the ““coercion” comes in.  If the Government would
provide us with a meter that would work, and that
would not be sealed up, say it is perfectly right for
them to inspect them, for the sake of protecting the poor
consumer, but they should not compel us to lock up a
machine that is going to be unreliable and that we can-
not attend to.

. Mr. P G. Gossler : We had some Thomson record-
g watt meters installed, and we found 1t necessary o
remove them because we could not record the loads,
That applies only to loads varving very greatly.

Mr. Thomson : We placed recording watt meters on
the motor circuits, and inside of a year's time we found
about half of them burned out, so we discontinued the
use of meters on all of them.

Mr. Wright : We have been obliged to resort to a flat
rate, 1o our loss, and rather than instal & watt meter
under certain conditions we have been driven to the use
of the Pattee recorder. 1 am nut blaming the waut
meter, but simply because we cannot get w meter that
can be sealed up which we can depend on to give us re-
liable and accurate data to charge up. We size it upan
our imagination.  We never salt a man any more than
we think he can stand. We put in one of these Lump-
hour recorders and magnets 1o suit, and he is chopping
his wood and doing all that sort of thing by the hour.
We find in a measurable degree it answers the purposc.
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It certiunly answers the purpose better than a Govern-
ment inspected meter,

Mr. Mine: The lhomson meter is the mos!
gemous meter we havein the mnr.kc_l to-day, but it is not
applicable for our purposes here in Toronto. )

Mr. Higman : | have just had this paper placed inmy
hands,  After luncheon [ suppose we will be able to take
it up, and 1 will have something to suy.

The President : 1 think the opinion of the members
present s that we ought to adjourn this discussion. It
15 probably one of the best discussions we hase ever had
m a convention, and it does seem i pity to end it here,
more especially as Mr. Higman is here and we would
hke to hear from the Government Inland Revenue
Department. s it your wish that the comvention stand
adjourned until two o'clock ?

Mr. Dion: The point which has been raised by the
paper just discussed is whether the Government was
justified in shutting out the clectrolytic meter, which is
admittedly the most correct meter.  This point can be
very well discussed under the stem on the programme,
“Consideration of the Government Inspection Act.”

Mr. Higman ¢ 1 think the whole subject had better be
discussed on this paper. .

Mr. Armstrong: | have very much pleasure n moving
a hearty vote of thanks to Mr. Miine for the very able
paper he has given us. 1 believe that the discussion
took a turn that was not expected, and which resulted
in bringing out points that will be of interest and bene-
fit. I do not agree altogether with Mr, Dion as to the
desirability of the general use of the meter throughout
the country. 1 think in connection with many of the
small installations the certainty of their securing a
revenue throughout the year, especially where they are
operating by water power, is more desirable. 1 have
pleasure, gentlemen, in moving a vote of thanks to Mr.
Milne.

Mr. Kammerer @ | second the motion,

The President: It has been moved by Mr. Armstrong,
seconded by Mr. Kammerer, that a hearty vote of
thanks be tendered to Mr. Milne for his valuable paper,
which | am sure will be carried ununimously. (Carried. )

The President stated that a photograph of the mem-
bers of the Convention would be taken at Lorne Park in
the evening.

Convention adjourned until 2 o'clock, p.m.

most  in-

AFTERNOON SESSION.

The Convention was called to order at 2 o'clock, p.m.

The President . 1 will be glad to receive a report from
the Committee on Nominations for the Standing Com-
mittees for the year, legislation and statistics.

Mre. Dion : | beg to report as follows @ Legislation
Committee— Messrs. Jo Jo Wright, K. J. Dunstan,
Berkeley Powell, 1. B. Macfarlane, and F. H. Badger.
Statistical Committee  Messrs. E. Carl Breithaupt,
John Yule, and O, Higman. I may say these are the
same as last year , they have done so well we thought
we would heep them in office.

The President . It is hardly necessary to read the
names again. Is it your pleasure that these gentlemen
should form the committees on fegislation and statistics
to carry on the work for the coming year that was
carried on last year ?

Mr. Breithaupt : 1 have been on the Committec on
Statisties for two years, and have given it considerable
cnergny and thought. I have carried it about as far as
1 can. Somcbody else may have different ideas from
what | have, and would be able 1o carry it further.  As
far as 1 am concerned 1 think some one else might be
put in my place.

Mr. Higman: [ have been two yvears on it, Mr.
President, and while T cannot say that 1 bave given as
much energy as Mo Breithaupt has to the work, still |}
would rather has e somebody else in my place.

Mre. Armstrong : The reason which these gentlemen
gve for retinng 18 the very reason why they should stay
on. They are the only people in possession of the
necessiary information as to the method of procedure.

Ihe President s 1 hope  Messrs. Breithaupt  and
Huyrman will withdraw thair wish to resign. The work

they have in hand is advancing very aicely, and it re-
quires but a little more o put everything in very good
shape. T think the Association would apprediate their
efforts if they would continue. 1 suppose silence gives
consent, and we will consider these grentlemen as elected
to these committees.

The President : The next order of business will be
nominations for President.

Mr, Kammerer : 1 have much pleasure in nominating
Mr. John Yule, one of the initial members of the
Canadian Electrical Association, as our next President.

Mr. Milne: [ beg leave to nominate Mr. E. C.
Breithaupt as President.

Mr. Breithaupt : 1 very much thank my mover for
mentioning my name for the honorable position of the
Presidency, but 1 think Mr Yule deserves this honor
more than 1 do. He is one of the charter members of
the Associntion. 1 beg, thercfore, to withdraw my
name in favor of Mr. Yule. (Applause.) .

Mr. Yule being the only nominee for the position of
President, he was elected to the office by acclamation,
amid applause.

The President : I am sure it is a matter of congratu-
lation to me personally that Mr. Yule will succeed me
in office, and I have much pleasure in _announcing Mr.
Yule's election.

Mr. Yule: [ beg to thank you for the compliment
you have paid me in clecting me to the office. 1”did
not wish to accept the office, but it seems the general
wish that 1 should do so, and in doing so 1 would ask
the members to give me the same support as they have
given to the other Presidents.  The election of Presi-
dents has generally been  heretofore from amongst
members  residing in the central constituency.  The
office has formerly been in Toronto, and the work has
been carried on very elliciently in that way. I do not
know how it will work with a President residing at a
distance. A great deal of the work will tall on Mr.
Mortimer, and [ will have to look to him to keep me
straight. 1 would also ask the members here to elect a
very fair contingent of the Executive Committee from
the members residing in the city of “Foronto; it has
worked very successfully before.

The President: The next nomination will be for Vice-
President.

Mr. Dion: I beg to nominate Mr. L. B. Macfarlane,
of Montreal, as Vice-President.

The President: 1 may say, in all fairness to Mr.
Mucfarlane, that 1 had a letter from him this morning,
in which he regrets his inability to be present, and
regrets still more his inability to attend any of the
meetings during the past vear, and asking that as a
personal favor his name be dropped.  1do not think we
ought to take any notice of that letter at all.

Mr. Carroll : Not at all.

The President : He is too valuable to be dropped out.

Mr. Wright: Mr Macfarlane has been one of the
useful members of the Association. He has always
taken a great deal of interest in it, and until the present
time has been present at every Convention. | should
like very much to see Mr. Macfarkane’s nomination
made unanimous.

Mr. Macfarlane was then declared elected to the
office of first Vice-President of the Association by
acclunation.

Me ). J. Wright : I beg leave 1o nominate Mr. L.
Casl Breithaupt for the office of second Vice-President.

There being no other nominations Mr. Breithaupt
was clected unanimously to the office.

The President : The next officer to be elected, and
one of the most important, is that of Secretary-
Treasurer. '

Mr. Carroll : Oh, that is setuled.

Mr. Breithaupt: The Sceretary-Treasurer that we
have had for 1 number of years past, in fact since the
formation of the Association, has donc very much in the
work of carrying on the Association, keeping it on its
feet, and muking it what it ought to be. 1 feel we
would be doing a great wrong in not keeping am, 1
therefore move that Mr. Mortimer be clected by acela-
mation as Sccretary-Treasurer for the coming year.
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Mr. Mortimer was then elected by acclamation to the
oflice of Secretary-Treasurer.

Mr. Mortimer : | thank you, gentlemen, for this, the
fifth or sixth time, of the very kind eapression of your
favor.

The President @ The next thing is the clection of the
Executive Committee. It is desirable for many reasons
that there be a continuity in the membership of the

ixecutive, and for that reason five of the ten must be
sclected from the present list.  The five who in your
estimation deserve consideration at your hands, are to
be marked, and the remaining five will be nominated and
clected afterward.  Our constitution says that the
method ot procedure in this case would be that the
Scecretary shall read the names, and the person, as his
name is reid, shall rise and deposit his ballot.  This of
necessity would prolong the Convention, and as active
members only are allowed to vote, and to shorten the
proceedings, 1 would appeal to the honor of those who
are here that no one shall vote who is not entitled to,
and the ballots will be distributed and collected.  Before
doing that it is necessary to appoint two scrutineers,
and I would nominate Mr. Geo. Black and Mr. Geo.
White-Fraser to act as scrutineers.

Mr. Breithaupt: At the Convention last year 1 thought
that it was decided that the members of the Executive
Committee were to be elected for two years?

Mr. Carroli: That was the intention of the by-law, but
it was changed.

Mr. Breithaupt: How is it now?

Mr. Carroll: They have got to be re-elected every year,

Mr. Wickens: Yes, but five members of the old
board have to be re-clected.

The President : As Mr. Breithaupt has been elected
to the office of Vice-President, he will not now be eligrible
for election on the Executive.

Mr. Wickens: While the ballots arc being collected,
I move that $30 be appropriated for the use of the Sec-
retary-Treasurer to meet the expenses in connection with
the work of the Association.

Mr. Kammerer : | second the motion,

Mr. J. W. Taylor : 1do not know that that sum is
sufficient.

Mr. Breithaupt : The sum that has been set apart
heretofore has been $30.

The President : It was formerly 5235, but last year at
Ottawa it wis made $50, and we propose this year that it
should be the same.

Mr. Breithaupt: The Secretary-Treasurer has more
work to do, and I would move that the sum be made
$75 instead of $30.

Mr. Higman : 1 moved at Ottawa last year that the
sum should be made $75.

Mr. Wickens: Under all the circumstances 1 will
withdraw the original motion and Mr. Breithaupt's
amendment can be put as the main motion,

The President : As far as money is concerned, 1 am
quite satisfied that money could not pay Mr. Mortimer
for all he has done for this Association, and 1 shall be
delighted, personally, to have the sum made $75.

The President : It is moved by Mr. Breithaupt,
seconded by Mr. Taylor, that the sum be made $735.  Is
that your wish ?—Carried.

Mr. Mortimer : 1 may just say in regard to this ques-
tion of remuneration that 1 do not want to sce this
Assaciation bankrupt, and I think if you go on putting
up the Secretary's salary every year it is going to bank-
rupt the institution. T think we had better let the salary
stand as it was, and if we find at the end of next year
that there is anything left out of that **$29,000 surplus,”
I will take what is offered.

Mr. Wickens : 1 don't agree with that at all ; 1 think
the association is good enouyh to make up the difference.

The President : The following members are elected to
the Exccutive in the order in which 1 read them:
Messrs. J. Jo Wright, A, M. Wickens, K. J. Dunstan
and J. A. Kammerer, and for the fifth position there is
a tie.  On the casting of ballots by two members who
had been absent from the room, the position of fifth
member of the Eaccutive was accorded to Mr. Geo.
Black, of Hamilton. The nominations for the remaining

five members of the Exeeutive were then proceeded
with.

Mr, Breithaupt : 1 have much pleasure in nominating
Mr. Hunt, of London.

Mr. Wickens: | nominate Mr. F. C. Armstrong,
Toronto.

Mr. J.o Jo Wright: 1 nominate Mr. AL B.
Toronto,

Mr. Kammerer @ In view of the fact that we have de-
cided to go to Niagara Falls, 1 have much pleasure in
presenting the name of Mr. Ross Mackenzie.

Mr. A AL Dion : | beg to nominate Mr, J. W, Taylor,
of Ottawa.

Mr. Carroll : I nominate Mr. Dion, of Ottawa.

Mr, Armstrong @ 1 have much pleasure in nominating
Mr. John Carroll, of Montreal.

Mr. W. A, Johnson : [ beg to nominate Mr. Milne,
of Toronto.

Mr. J. J. Wright : 1 nominate Mr. W. A, Johnson,
of Toronto.

Mr. Carroll: I beg to propose Mr. L. C. Cary, of
St. Catharines.

Mr. Armstrong @ | beg to nominate Mr. W. Williams,
of Sarnia.

The President : While the scrutineers are doing their
work in this connection 1 think we might go on with
our proceedings.  The first thing to be counsidered is
“The Government lnspection Act.”  If anybody hereis
prepared to say anything the meeting is open for that
purpose.

Mr. Higman: With reference to the paper that was
read by Mre. Milne this morning, | notice that while it
contains nothing very new, yet the facts are arranged
very satisfactorily, and the deductions that he has ar-
rived at are most convincing, viewed from the stand-
point of Mr. Milne and those who employ him.  Run-
ning through the whole paper, and underlying almost
every paragraph, we detect the fine work of the special
pleader.  From beginning to end it is a plea for the
clectrolytic meter, and from that standpoint I think Mr.
Milne has succeeded very welland has earned the thanks
of his employers. He says the clectrolytic meter has
been condemned.  He might have added that it has been
very generally condemned both in England and the
United States for every-day practical use. He says
consumers do not want to keep a record, an exact record,
I think he says, of the supply.  They do want to know,
however, to what extent they are using the current; they
want to be able to determine from time to time what
the rate of consumption is. 1 think that is very reason-
able, and it is not surprising that they should ask for a
direct recording meter.  In regard to that very question
we have received at the Department dozens of letters
complaining bitterly about the use of this meter. We
have received several such letters from Toronto and
Kingston, asking that the Department put a stop to
their use at once, instead of allowing them te run almost
indefinitely.  And while Mr Milne designates the idea,
in regard to renewals, as renewing the whole meter,
as *‘gross rot,” anyone who knows anything about it
will agree with the proposition that to renew the plates
is to practically renew the meter. Mr. Milne makes
some complitints as to the unit of current.  May | ask
if there is anything wrong with the method of determina-
tion as laid down in the Act?

Mr. Milne : The definition is perfectly right, and the
method of arriving at it is correct.

Mr. Higman : A paragraph in Mr. Milne’s paper says
“The Government has to raise 2 revenue, that is
scttled.  The gas companies contribute a certain per-
centage of that revenue ; the clectric companies are
their greatest competitors, therefore we can readily
infer that any little obstacle that can be put in the w.a
by such companies will be done so, and it is very
common property that this Act was the result of the gas
companies.” 1 deny that, as far as | have any know-
ledge ot the papers. | have scen all the papers that
have been sent to the Department in connection with
this subject, and 1 have failed yet to discover a single
word or line from any gas company asking for an \ct
of this kind.  Mr. Milne’s statement is not horne out

Suith,
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by the facts. 1 might say in connection with the ques-
tion of fees that in Canada there are thirty-seven gas
companics, and from these thirty-seven companics we
collect & revenue of some $1.4,000 1o $15,000. At present
there are two hundred electric light companies registered
under the Registration Act, and from them we expect
to collect about $4,000 a year. During this year we shall
have more than that, because of the order that was
pissed, asking that all meters be verified before the
1st of July, but after this year we shall not collect more
than about $4,000 or §3,000 it year from the whole coun-
try, taking in about two hundred and fifty companics; so
that as compatred with gas companies the latter not only
pay it certain percentage, but nearly the whole thing.
Mr. Milne asks among other questions, *‘Are there any
advantages to be derived from this test?” and answers
itin the afirmative. 1 would like to ask Mr. Milne if
that is his opinion to-day?  Whether he is in favour of
having the inspection ? | will pause for a moment to
get his reply.

Mr. Milne : The answer to that, as far as [ know, is
in the aftirmative yet; the inspectors are benefited. 1
don't see that it benefits any one else.

Mr. Higman: 1t is not a very fat thing for the
inspectors.  Up 1o the present time, although their
work is nearly double, they have not received a cent
additional remuneration.  Notwithstanding what the
inspector derives from it, T am inclined to think that
Mr. Milne would not refuse the job himself.

Mr. Milne: No, sir.  In fact, 1 applied for one of
just the same kind.

Mr. Higman: Now, a word or two in reference to the
difficulty mentioned by Mr. Wright. I admit it is a
real difliculty and one that has engaged the serious
consideration of the Department. Some time ago |
suggested 1o Mr. Nicholls that perhaps the difficulty
could be overcome by hinging the bevelled piece of the
case immediately below the dial plate.  This opening
could be sealed by the company. [t would enable them
to get at the commutator to clean it at any time, and
such opening would not affect the registration in the
slightest.

Mr. Wright: That would work all right if the
Government would be content.  Speaking for the
company that I represent, 1 don’t think the company
would order any subordinates to go around and spin the
meters ahead at all,

Mr. Higman: 1 did not mean that. ] don’t think the
Government would have any objection to that, because
the consumer has it in his own hands.  He is always
there when the company'’s representative groes around,
and there could be no objection at all to having this
opening in the meter to clean it. 1 would suggest
that in matters of this kind the association should
appoint a committee, and if there are any grievances
to be remedied or considered, to wait on the officers of
the Department and sce if some means cannot be found
of overcoming them.

Me. Milne @ Mr. Higman says he has received severa)
complaints from Toronto regarding the chemical meter.
It is astonishing that we did not hear of them, when we
have g0 very few complaints here. 1 would just like to
ask who are the parties using the chemical meter here
in Toronto who have been doing the complaining. |
think you will find that it is a customer who does not
wish to pay for what he is using,  No company, | am
sure, will charge for more than what is honestly burned,
but they certainly wish to get paid for what goes
throuwh the meter.  Mr. Higman is of the opimnion that
renewing the plates in the chemicul meter is practically
renewing the meter.  If we had to supply five pointers
for o recordingr meter, is that supplying a new meter?
The meter itsell 18 composed of a German silver shunt ;
in multiple with this shuat s placed a compensating
spool : in series with this spool is placed an electrolytic
cell in which s placed two plates.  The two plates are
a very small arcangement as compared with the meter
isell, 1 cannot see how renewing the plates in that
meter is practically renewingr the meter.

Mr. Hymman: You cannot use a meter without the
plates; it s the only part that needs renewing.

Mr. Milne : Mr. Higman speaks about the inspectors
verifying the meters at the station. [ think it would be
a good idea for the inspectors to go to some of the
stations and have their meters verificd, because in the
principal stations here in Canada the very best meters
procurable are put in. It is not to the interests of the
company to run below the voltage, nor it is not to their
interests to run above the pressure 3 that would simply
mean increased lamp renewals, and if they run below
the light is poor. If we run above pressure that is a
loss to the company, and not to the customer.

Mr. Higman: Certainly.  That was my contention,
We want to siave the company any loss,

Mr. Milne : | think the companies will look after that
in good style.  In the letter which Mr. Higman wrote
to the Erkcrricar Nuws last month he says one of the
inspectors called at a station, and found that the meter
wits four volts out. A station of that kind deserves to
be sonked just for as much as the law can give in
running instruments of that kind.

Mr. Wright: In the first place my objection is not to
the Thomson watt meter as a meter, and [ am not
objecting to Government inspection as Government
inspection, I must say this, and I am bound to say it
in all fairness, that in all our communications with the
Department and with the subordinates, we have been
treated universally with great consideration, and the
inspectors have acted in a gentlemanly way all through
to the best of their ability. It is the combination of the
two that makes the trouble 5 it is taking a meter that
will not operate and locking it up in a glass case and
expecting it to operate, and the Government Inspector
coming along and saying that it has got to operate. It
seems to me the suggestion of Mr. Higman is a good
one, that some means of access to the delicate parts of
the meter should be provided. If that is done it takes
away a good deal of the force of the remarks that have
been made.  We hiave no objection to the Government
secing that the meters are right, but it is manifestly
unfair to take a machine that requires attention, that
should be opened and carcefully cleaned, and the brushes
and commutators attended to and put on the home
stretch for o other run. 1 say it is unfair when thay
meter is sealed and shut up and that cannot be done.
If some method can be got at, and if the Government
are willing 10 allow some means of access to the
delicate part of this mechanism, that gets over the major
part of the difliculty. 1 am speaking from what 1 find,
It is a heart-breaking job when you have to handle the
number of meters we have here in ‘Toronto, and under
the conditions in which we are expected to handle them ;
in fact, it is enough to make a man give up in despair.
The meter is sealed up, and is supposed to be right. It
possibly gets a little jar in being taken to the place of
usc, or getting it up on the side of the wall, and it does
not read correctly, and there is no way, according to
law, of having that remedied. They are entitled to
charge a new fee for inspecting it again if we take it
back. If some metlhod could be adopted by the
Government inspectors so  that when a meter is
brought to them, after it has been in use for a short
time, it could be reverified without expense to the com-
pany, I think it would be well.  Seme of these meters,
if we did not take them out, would be an eternal source
of expense ; 1t would be pay, all the time, to have the
meters verified.  Let me say just one word about the
letters M.. Higman has received. 1 have no doubt he
has received them, beciuuse 1 have received similar ones,
and it is altogether likely the parties in sending them to
me have communicated with Mr. Higman; they probably
would have written also to Queen Victoria and Lord
Salisbury ; but when the Government has got a clause
in their Act which says that every man is entitled to a
direet reading meter if he demands it, what is the kick
about ?

Mr. Higman: I don’t know.
kicking.

Mr. Wright: When a man has an objection to a
chemical meter, and says 1 want something 1 can read
myself, we meet him, so that the force of these com-
plaints is lost. I just want to make my position plain

It is Mr. Milne that is
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in this matter. 1t s not a question of finding any fault
with any particular brand of meter. It is very far from
my intention to criticize the action ot the Government
or the officials.  We have always been treated as an
Association and as individuals with the utmost con-
sideration by the Government oflicials, but it is the
combination of the two where the diflicalty arises. If
the Government will adopt the method Mr. Hignam
suggests 1 will have no doubt that will overcome a
goad deal of the difficulty. I move that the Legislative
Committee of the Association take up the matter with
the determination, if possible, to sec if any mutual
arcangement can be made to make the matter more
sutisfactory.

The President : When two parties are favorably dis-
posed there is always a way of coming to an arrange-
ment which can be made mutually advantageous. |
know Mr. Higman has a difficult task to perform, and
his inclination is to do justice to all concerned.

Mr. Higman: Before sitting down I would like to
read a letter from one of our inspectors who thinks he
has been rather unfairly treated, and he wishes to be
set right before the Association.  The letter is as fol-
lows :

0. Hieman, EsQ., Ottawa,

¢Sz Your favor of yosterday has boen received, askimg if |
know to whom a certain article in the ELECTRICAL NEWS refers.
I have already veccived a copy of the News with the article in.
It may refer to me, but Fowst say 1 have not interfered diveetly
or indirectly with the electrical plant or apparatus ofany clectrical
work in Hawmilton or ebsewhere. What ©have doneisthis: About
ayeieapo [ met on the train M, Robert Thompson, Peesident of
the Electric Light Company, and in course of conversation he
spoke of the excessive iamount of fuel they were using under their
boilers,  He said I must, when in the business, have had practical
knowledyre of this subject, and asked me what was the cause of
usingg so much fuel. ll suggested that possibly the chimney was
too small for the services required of ity and that 1 had some
books on the subject which T would be willing to lead him.  He
sitid that Mr. Knox was the mechanic of the board, and that he
would send that gentlemian to me. Mre. Knox called and Ushowed
him the books. I directed him to the places giving the size of
the chimneys needed tor similar plants, and told him he might
make the calculation for himself,  He copied the figures, thanked
me for the use of the books and went away.  Both these conver-
sations were sought.  Ddid not volunteer any information, aand
had nothing (0 say except the suggresticn the  possibly the chim-
ney was not of suflicient capacity, it having been built for a much
smitller boiler. This was about ten months ago, and 1 have not
since spoken to any of the directors nor to other persons on the
subject, 1 have not at any time in the remotest way offered my
criticism or advice in comnection with electrical matters, 1t would
be presumption on my  part to do so.  As a practical mechanic
1 offered the sugggrestion to fricnds seeking my advice,

I am, yours, cte.,

D, McPuee.

Hiuniltos, Ont.

Mr. Wright : Isn't that the case of the cap fitting the
man?

Mr. Higman: I may state that the letter is in reply
to inyuiries made from the Department to the inspector.

Mr. Johnson: 1 would move an amendment to the
last resolution, that is, that the question of removing
the bond from the chemical meter be taken up.  If the
Government can be induced to do so, that chemical
meter has a use for direct-current work and for
power work; it is something that is very handy to
usc and there is the possibility also that it may be de-
sirable to have it in conncction with altermating work.

Mr. Fraser: I want to refer to one individual case
that [ know of myself. The inspector, whose name |
shall not mention in public, but 1 will give it to Mr,
Higrman if he desires, managred to and purposely left the
impression in the mind of a man who was just putting
in au electrical plant that it was necessary before accept-
ing the plant that it should be passed upon by the Gov-
crnment inspector. The purchaser was an  ignorant
man and the inspector was ignorant, if not more ignor-
ant than the purchaser, but the purchaser was a perfectly
creditable man, and told me distinctly that this inspec-
tor had purposcly left him under the impression that
the Government inspector was placed as a kind of
watchman over the manufacturing companies, and it

was necessary for him to pass that plant before the pur-*-3

ence and the weight which is given to them by the
Government appointment and use that in a very wrong
way,

Mr. Higman: I must say | am surprised to hear the
statement just made. 1 can hardly understand that
one of the inspectors, knowing very little about clee-
tricity, and necessarily so, should even attempt to pass
judgment on matters of this kind.  The Act contains
no provision for the inspection of clectric plants ; it
deals only with the public supply and the apparatus
through which the supply is determined, and on which
the consumers’ bills are based.  Applications 1o the
Department have been frequently made, however, for
the services of an electrical engineer to report on cne
thing and another, simply, | presume, for the reason
that such services would be rendered free of charge,
In every such case [ have referred the parties to prac-
tising clectrical engineers outside the Government ser-
vice.

Mr. Black : I had a conversation with Mr, McPhee
the other day in reference to this matter, and he ex-
plained it to me as he has written to Mr. Higman.  The
advice was sought in such a way that he could not re-
frain from giving some kind of an answer.  He did not
give his answer as Government inspector or official,
but in the light of his past experience as to steam feed-
ers, for he had a large experience in the feeding of
similar heating apparatus.  There was one mstance
where there would have been & loss of a thousand doblars
on the plant if he had not studied up the subject and
found the fault lay with the chimney, and convinced the
Government officials, who had reported against him,
that the fault was with the chimney.  He had works on
the subject, and he simply suggested that there might
be some trouble of that kind, and loaned his works to
these parties.  He had no thought of acting as a Gov-
ernment ofticial at the time, and he certainly did not in-
tend to pose as an electrical engineer.  He would have
been at this convention only he felt it would be better
for him to remain away during this discussion.

The President : An amendment was moved by Mr.
Johnson, seconded by Mr. Wickens, that the Committee
on Legislation also consider in their correspondence
with the Government and Government oflicials the re-
instatement of the chemicul meter, as heing useful for
power on other circuits.

Mr. Breithaupt : Would it not be well to make that a
little more general and say the committee shall have
power to meet and confer with the Government author-
ities on the matter of electrical inspection and on all
matters concerning the same, so that they may be able
to deal with any exigencies that might arise ?

The President : 1 see no reason why it should not be
carried out.

Mr. Higman: 1 would suggest that if the committee
wiit on the Government that they give their complaints,
or whatever they want, in detail. It is no use taking
up the bill and discussing the whole thing over again,
because you arrive at nothing ; but if there is anything
of a special nature that you wish 10 have changed, or
discussed with the Government, let it be specilically
stated.

Mr. Wickens : This is within the province of our leg-
islative committee, and if there is anything that we
wish to have changed, ! think it is for them to take up
the matter. 1 am satisfied they will do what is right.
It scems to me that the matter could be arranged so
that it would be reasonably safe to the consumer and
reasonably good for the producer.  The object of having
a law of this kind is to do <ome good by it, and the
abject of this Association is to help the members and
help the people in connection with their interests to do
what is right, and to succeed. 1 think the committee
should be able to go into that matter with a free hand,
and 1 think the Government should be able to meet them
as representing practically the whole of the electrical
people of the country. 1 think the Government should
mect them, and 1 think they will,

Mr. Dunstan : As a member of the Legislative Com-

chaser would buy.  These inspectors have got no stand- ~ ‘mittee, [ think it is not a question that should be left in

ing in the profession, but they go about with the influ- 3 the hands of that committice.

It is a technical guestion
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in connection with clectric light interests, and 1 think
there should be a specind committee appointed.

“The President © Mr. Dunstan's point is well taken.
Thiat committee should, 1 think, be composed exclusively
of electric light men interested in that actual work. |
think it would be proper now that a committee of three
or five be nominated to take the matter in hand.

Mr. Milne : Mr. President, T would just like it under-
stood that | have no particular hatred  for  any
mechanical recording device. 1 have a particular love
for the Edison chemical meter. My paper was
wriginally intended to be on the chemical meter, but .l
thought it might interest some of the members of this
Association to know the principle on which some of the
other meters were worked, and as far as we are con-
cerned here in Toronto we have had the most friendly
relations with the inspector. 1 think we can get along
first-class with him, and we have no friction at all
in any respect. [ think Mr. Higman will admit that.
It was just simply in connection with that restriction of
the chemical meter that 1 got up this paper.

The President ¢ The nominations for the remaining
five of (he Excecutive Committee are as follows, and they
are olected in the order in which [ read them  Messrs.
Ross Mackenzie, Ningrara Falls 5 A. B Smith, Toronto ;
John Carroll, Montreal ; Charles Hunt, London ; and
F. C. Armastrong, Toronto.

Mr. Breithaupt : 1 would suggest Mr. J. J. Wright,
Toronto ; Mr. P G. Gossler, Montreal; Mr. A, A,
Dion, Ottawa, as 4 committee to interview the Govern-
ment.

Mr. Armstrong 1 would suggest adding Mr. James
Milne, who is probably more thoroughly conversant
with the subjuct of meters than anybody else present.

Mr. Bicithaupt : 1 thought the committee would
want to be very small.  Mr. Milne would certainly be a
good man to have on the committee 3 1 would like to
sce him there.

The President: 1 think Mr. Breithaupt would do
good work on that committee ; that would make five.

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

The President : We will take up now the paper by Mr.
Armstrong entitled ** The Outlook for the Electric Rail-
way.”  (See page 13.)

Mr. Armistrong's reading of the paper was followed
with applause.

The President ; You have heard this very valuable
paper of Mr. Armstrong’s ; the subject is a live one and
I would like to have some discussion.

Mz Hunt: 1 have great pleasure in moving a vote of
thanks t0 Mr. Armstrony in having prepared his valu-
able paper on electric railways,

Mr. Wyset | second that,

The motion was cirried.

Mr. Fraser . Uihink Mr. Armstrong has given us a
Lur account of the position of electric railways in
Canada.  In the Last paragraph he meations something
i connection with long distance railways. 1 think it
would be quite interesting to the Association to hear
somie of the fucts in connection with the electric railway
at present tunning in Lugardo, which is deseribed in
some of the technical journals recently.  They do not
use the rotary transformers in connection with their
system, but it is actuated by the direct three-phase
curreats.  As to the question of the track, that scems
to have been successfully overcome.  In fact, I believe
there are at good many of the best clectriciuns of the
day who have arrived at a practical, if not an actual
and commercial solution.

Mr. Hopkins : There is one question 1 would like to
ask Mr. Armstrong.  He spoke of the limit of the field

of the road radiating out. 1 would like to ask about
what that limit of distance would be at present?  He
wight also answer what would be the limiting grade
that it would be safe to build a railway on so thatin the
winter time, when there was ice on the rails, the car
could be kept in control and there would be no danger
of it being locked and wiking the people down.  Then
there is another question. 1 have understood that the

alternating current is out of the question now for run-
ning electric railways, that they cannot get motors that
will start up quickly, One clectrical engineer of very
high standing and of long experience and very well
posted in the theoretical part of the work, told me,
some time ago, that that was out of the guestion.

Mr. Armstrong @ Mr. President, I might speak of the
matter of limiting grades first, which would allow of the
operation, 1 presume, of both light freight and passen-
ger service during the winter season.  On a matter like
that you can only speak really from experience. t
might instance very forcibly in this connection the case
of the Galt, Preston and Hespeler railway.  ‘There they
handle, and did handle during last winter, their pas-
senger service without any difliculty over grades of five,
six and even seven per cent 3 they also handled o light
clectric locomotive freight service over the same grades
without any difficulty at all.  Even over the longest
grade which they have, which rises from the town of
Galt to the C.P.R. bridge, and which at places is as
high as six and a half or seven per cent., they can haul
i load of two freight cars.  On the grade at Preston,
at the end of the line, where the grade is about five per
cent., they haul, ordinarily, one, and in some cises two,
coitl cars loaded to their full capacity up the grade. It
scems that up to the point that we can keep a reason-
ably high voltage without excessive line loss that we
can handle the freight, and unquestionably the pas-
senger service over tracks laid generally on existing
grades, with very slight cutting down.

Mr. Hopkins : Would it be necessary to have motors
on every axle and brakes on every wheel ?

Mr. Armstrong : I might go a little further into the
freight locomotive question at Galt.  The handling of
passenger traflic is comparatively casy.  The car used
for freight purposes is mounted on a single truck and
with two motors, one on cach axle, of the G. E. 1200
type, wound with a four turn winding, and there has
been no difficulty at all.  When the car was first sent
up it was found too light to carry two cars up the grade
at Preston ; the wheels would revolve and the cars run
backwards. ‘That was remedied by putting some three
tons of piy iron on the floor.  Since-then they have had
no difficulty, even in the winter.  As to the question of
the limit or range over which we may expect these ra-
diating or radial lines to extend, it is a diflicult question
under present conditions, to give any definite limit.
One can only examine existing cases and find out how
fur they can commercially operate with success,

Mr. Hopkins : I mean with one power house,

Mr. Armstrong : Taking the Hamilton, Grimsby &
Beamsville road with one power house located, as it is
in their case, in nearly the middle of the road, they
have it limit of 18 or 20 miles ; a transmission limit of
7 to 10 miles from the power house would be about the
maximum with which cconomical results could be ob-
tained without unduce expenditure of copper. They do
ntot handle any heavy freight ; they just haul light cars
behind their ordinary passenger cars.  The Hamilton
Radial Electric Railway Co. are now building =z line
from Hamilton to Burlington, and in their case the
transmission limit will be eleven and a half miles from
the power house.  In that case they found it would be
much more economical to invest money in copper to
reach that distance than putting in polyphase apparatus.
‘The cost of copper there is very considerable. The
limiting distance would be ordinarily somcthing under
ten miles from the power house. In connection with
the use of the alternating motor, I was pleased to find
Mr. White Fraser draw attention to the road at Lu-
gardo. 1 donot think there is any reason to doubt at
all, that we will have in use in America 2 successful al-
ternating railway motor which will give a reasonably
high economy and in which the difficulties of control
will be surmounted ; and with the usc of that motor our
range of transmission will be increased and the limit to
which radial lines can be extended will be very much
greater than it is at present. 1 had the opportunity of
seeingr a car at Schenectady some time ago in which it
was endeavored as far as possible to conform to the re-
quirements of ordinary traffic; and while there were
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certainly some difliculties which in detail would have to
be surmounted, there did not seem any liklihood that its
success for practical purposes would be very long de-
layed 5 at least, the engincers who are looking after the
matter speak in the most favorable way of the results
they are obtaining,

The Convention adjourned at 4.30 p.m., to meet
again Friday morning at 10 o'clock.

THIRD DAY.

The President called the Convention to order at 10
o'clock.

The President : ‘The first thing on the programme is
the presentation of papers, the first being a paper by
Mre. P, G, Gossler, of Montreal, entitled ¢ Some Central
Station Economies.”™  (Sce page 15.)

Mr. Gossler, on rising to read his paper, said @ It was
stated in the minutes read the day before yesterday that
I had been asked to present a paper on high potential
underground systems.  The present subject has been se-
lected because 1 thought it would be of more general in-
terest to the convention. 1 have been for several years
connected with the operation of the subways of New York
city, and have a collection of data which [ shall be pleased
to place at the disposal of anyone who is contemplating
entering into underground work. 1 may say in regard
to plates 4 and 3 that I regret those plates are not
Larger, because I am sure they will be appreciated by
anyone who has made lamp tests. 1 have larger
copies of these and will be gliad to place them at the dis-
posal of anyone who wishes them because they repre-
sent a very great deal of labor,  The formula which |
have included in this article here is one that has been
found very useful.

The President: You have heard this paper read.
The subject is now open for discussion. 1 know there
sire a number here who are anxious to ask questions. |
hopz the discussion will be full, but quick.

Mr. Breithaupt : Mr. President, the Association cer-
tainly ought to tender its thanks to Mr. Gossler for the
excellent paper he has given us on Central Station
Economies, in the reconstruction of an old central
station.  All of us who have had experience in central
station working know that the central stations which
were put in five, six or seven years ago are according to
present methods very ineflicient. Not only is this
the case with some of the larger central stations of the
older type, but true with the smaller stiations ; that is
probably a reason why so many of our smaller stations
throughout the country prove very unremunerative to
the people who own them. The reconstruction of the
central station, particularly the small central station---1
have had experience with a number of these—is a
matter of considerable difficulty. You speak to the
owners of plant; they know that the plant is not remuner-
ative ; they know that from actual experience.  There
are plenty in the country who have not made a dollar
out of it.  With the old apparatus they have increasing
and very great induction loss, line losses and all that
sort of thing. You tell them to put all this old appar-
atus on the scrap heap- -that it is the best thing to do—
and you will meet with great opposition. It is a hard
thing to do, to reconstruct particularly 2 small plant,
to bring it to a proper basis.  Mr. Gossler’s statements
about the transformers are very interesting indeed and
very instructive, and the lamp curves even more so.
Plates 4 and 3 are, 1 think, of very great interest to all
central station men. 1 would like to ask Mr. Gossler
what cfficiency of lamp is used in Montreal?

Mr. Gossler: The efliciency of the lamp, as I have
stated, depends on local conditions ; there are some
places where we can use a less efficient lamp than
others.  The lamp we mostly use is a 30-volt lamp,
with 2 current consumption of 1.03 amperes.

Mr. Breithaupt ¢ The formula Mr. Gossler gives here
is also very instructive and one 1 think that is not gen-
erally known, and which will be of great interest to
central station men.

Me. Armstrong 1 The plant referred to in Mr. Goss-
er's paper is, 1 presume, that of the Royal Electric Co.,

of Moatreal. [ should like to ask Mr. Gossler, in con-
sidering this reconstruction, what is his reason for
adopting the belt-driven generator ?

Mr. Gossler : Mr. President, in regrard to the adop-
tion of the belt-driven generators, 1 would say that
there are conditions under which the direct-driven
dyniamos are, of course, desirable.  In the present
case we were  confined  to the utilization of the
engrines we had in our station, which it was impossible
to use in that way, if it had been so desired.

Mr. Wright : As far as that question of the direct-
driven generators are concerned, there are other plants
than direct-driven being installed at the present time.
As to the guestion of belt-driven generators at the
present time, as Mr. Gossler speaks of it, there are
many reasons for the procedure.  ‘The question was not
addressed to me exactly, but it might be in order to
give one or two of the reasons.  In the first place, you
have an engine ; it must be of a reasonable sized unit ;
it would necessarily be confined to that particular class
of service.  As an incandescent lighting load is a load
that is at its maximum for a very few minutes during
the day, comparatively to the rest of the 24 hours, yvou
condemn your engine that is driving that large sized
unit to idleness for 23! hours, practically. By using a
belt-driven generator an engine can be made to drive
two, three or more generators for supplying dilferent
classes of service.  Most stations, of course, are using
currents of varying quality and it becomes necessary in
a large city to do so; and the same engine can be util-
ized for all purposes, to a certain extent.  Again, a
belt-driven generator, driven from the fly wheel of an
engrine direct, may be considered, for all practical pur-
poses, as a direct-driven generator. You have the
flexibility in the belt, which is an advantage ; there is
also the question of the size of unit.  This difliculty has
often been found in using a very Lirge direct-driven unit
on an engine: there is always liability to accident by
reason of any little inequality there might be in the
bearings, or in bringing the poles too closely together
where alternating machines hive been driven direct on
the shafts.  All these questions have to be taken into
the calculation in installing plaats, whether direct
driven or belt driven.  You also have the advantage of
running the engine at a slow speed, which all engineers
will agree it is better 1o do if possible. As a rule,
where you have direct-driven generators they are placed
on the ends of the engine shafts, and that complicates,
to a considerable extent, the engine itself; it probably
nearly doubles its cost ; it renders necessary the intro-
duction of bell cranks.  An engine with a straight shaft
and overhanging disc and crank pin is simpler and more
reliable.  There are a number of reasons that would
affect the question, a few of them I have given. |
think there arc many more.

Mr. Armstrong : | entirely agree with Mr. Wrigrht
that circumstances govern altogether the desirability of
using the direct-connected or belt-driven generators.
In this case 1 was considering the specific example
which Mr. Gossler had put before us, of the ra-construce
tion of the station in Montreal in which were installed
five 300 K.W. generators.  But, of course, the govern-
ing circumstances of their using their present engines
would be the main factor there.

Mr. Ashworth: I notice in one portion of Mr. Goss-
ler’s paper he states it is only in a densely populated
city and in the more densely populated portions of that
city, that it is practicable to use the secondary main
system.  From my own experience, and | think from
the expericnce of a good many smaller station men, it
is quite practicable to use secondary station distribution
in much smaller places than Montreal. probably in
places of two to three thousand inhabitants, 1 would
like to ask Mr. Gossler if it is not cconomical to use
secondary station distribution in smaller places.

Mr. Gossler: When 1 said smaller places, T had no
reference to a large or a small city. My statement was
intended to refer to where customers were bunched or
scattered.  With reference to the limitation of the
seconditry system—as [ have stated in my paper  the
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most cconomical side of the balance can be determined
by such a method of reasomng as outhned in my paper.

Mr. Armstrong: There is another [actor which 1
think should enter into that, and that is the generally
higher clliciency of the larger transformer. .

Me. Gossler ¢ That is included in the cost of main-
tenance of a transformer ; in the cost of mainten-
ance in a transformer the leakage current is includ-
cd, consequently the higher **all-day efliciency ™ of a
transformer the less the cost  of maintenance  the
maintenance of a transformer really being the factor
that would bear the greatest weight in determining the
type of transtormer to be used.

Mr. Milne s 1 would like to ask Mr. Gossler in regrard
to this: He says: ¢ Apart from this increase in capa-
city, there is also the saving due to running a smaller
engine for the day load, and the consequent saving in
labor, oil, cte.” When they shut down a smaller one
and open up a larger one, does the saving of labor start
at that point ?

Mr. Gossler ¢ That refers, not to atemporary decrease
in one day of 135 amperes. I you decrease the station
leakagre load 135 amperes, it means a decrease in the
load for every duy of the year which will permit the
operation of a smaller engine during the day, conse-
quently decreasing the item of enginceer's salary.,

Mi. Milne @ According to that, they have an engincer
for cach engine.

Mr. Gossler: ln regurd to having an engineer for
cach engine, the circumstances may be such that that is
necessary.  If the engines are large that may possibly
be necessary ; it depends on local conditions. It is not
a general statement at all. The requirements of the
services of engincers is entirely a local consideration,

Mr. Dion: | think Mr. Gossler has earned the thanks
ol this Association for the valuable paper which he has
just read. It is o paper of very practical interest to
central station men ; a paper which 1 regret 1 did not
get into my hands sooner. 1 did not see these papers
until 1 got here, and since we got here there has beenno
time to read. 1 would have liked to have become
more fimiliar with it, so as to be able to discuss it more
intelligently, I think it is & paper that should be thor-
oughly discussed.  However, 1 am not in a position to
do it justice.  There is one part of this paper 1 wish
to refer o, where he speaks of the records made in order
to calculate the changes necessary to improve the regula-
tion of the line, &e.  Inorder to obtain the required infor-
mation he established @ system of transformer maps, pole
maps, cte.  Last winter, through the courtesy of Mr.
Gossler, this system was shown and explained to me,
and | can assure you it is the most thorough system of
keeping records that 1 have ever seen anywhere., |
found it so good that 1 adopted some of the features in
that system of keeping records, and had them carried out
alter 1 returned home.  But 1 must say 1 did not
adopt the system in its entirety. 1 found it unneces-
sarily complicated for a city like ours, however useful
it may be in a larger place like Montreal.  However,
there are many  valuable features in that system

which [ was very glad to learn and to put in
practice  afterwards.  Reconstruction is a  problem
which contronts every central station manager It is

no doubt, as many of you know, a very difficult thing to
tackle, and there is a question of how far you should
o on with this reconstruction. It is difficult to con-
vince a board of directors that it is going to be a paying
thing to acrap the whole station apparatus 3 but in many
cases | suppose it would be well to do that rather than
carry on the reconstruction by degreees.  We are doingr
some reconstruction, but it is being carried on gradu-
ally. We have not scrapped any large amount of
apparatus at any one time, but 1 suppose before we
et through there may be a considerable amount put
by, There is this  to be considered, that in making
a change before vou are compelled to do it, you
may save some money 0 making eachianges of genera-
tors.  \We have been able to obtiun a very considerable
allowance for old apparatus ; and | am satisfied that
i we had winted for two or three years more we would
oot have obtained anything for them.  That is a great

drawback, this reconstruction which becomes necessary
in connection  with electric lighting. A prominent
banker in our city told me he found that to be the
greatest obstacle in the way of electrical invest-
ments; that is, in the opinion of capitalists, an obstacle,
Regarding transformers, our plan has been not to serap
transformers and buy anew outfit, but simply not to buy
any more small transformers.  Where required we put
up largre units, displacing a number of smallerones which
are useful to supply customers in the more seattered por-
tionsof the city; and in that way the more thickly popu-
Iated part is supplicd by large transformers and sec-
ondary mains; and we found that to be preferable in our
case than scrapping transformers in a wholesale way,
I have one word to say in reference to the over-
running of limps. | quite agree with Mr. Gossler that
it is not a practice to be recommended.  In our city
we made that mistake. It was brought about by a
keen competition between companies and o desire to
have our lights better than the others, and we got into
the habit  of running our lamps over the normal
voltiyre, consequently it was found afterwards very difli-
cult to reduce that. We had got into  difliculty,
the lamp consumption had  become  very  large,
and  we  found it necessary to stop  this  pric-
tice. I had rvead that the same difliculty had been
met in other cities by a gradual reduction of the voltage,
say half a volt every night ; but we did not care to do it
in that way. 1 could foresee a lot of trouble. We
preferred to re-model the circuits for better regulation,
and drop the voltage in one night, changing the lamps
on that circuit during the day. It takes i horse and
wagon and several men to do it, and it costs a good
deal, but we thought that was a better way of doing it
than to gradually lessen the voltage and allow com-
pliints to come in. I would like to ask Mr. Gossler—
he has been asked i good many questions, but scems
good-natured about it--as to the means taken to over-
come the induction between lines.  We have had some
difliculty in that way and we have taken some means to
overcome it, and 1 would like to know whether he bas
taken the same means.

Mr. Gossler: The means that were taken were very
simple and very well known. The local conditions
were somewhat peculiar: we had three very large
engrines and three principal routes. It was found, due
to mutual induction, unless all the circuits on one pole line
were run from one set of dynamos there was a decided
fluctuation; unless we ran ecach pole line on a separate
cngring, we were not given credit for knowing much
about lighting. To overcome this inductive effect, the
feeders were re-arranged, by simply bringing opposite
polaritics as near each other as the pins on the cross
arm would permit.  When the lines had to be recon-
structed it was found that one leg of the circuit was on
one end of the cross arm, while the other leg of the same
circuit was on the extreme end of the same cross arm,
so that the worse inductive effect possible was obtained.
We did not go to the trouble of crossing the circuits as
is customary in long transmission, because we found
that it was unnecessary.  We reconstructed, first, one
or two circuits, bringing the feeders close together so
that the mutual induction due to the other circuits was
practically the same on both legs. After one or two
circuits had been reconstructed, we fow d it unnecessary
to cross the circuits, but simply proceeded on the liné of
bringing the feeders close together, which has given
perfectly satisfactory results,  We have some twenty
odd incandescent circuits, all heavy, and we find we can
run one or two, or any number we please, on the same
pole line from different engines.

Mr. Dion: Thatwas exactly the conditions prevailing
in our city. The circuits had been hung on opposite
cnds of the cross-arms {or the purpose, as stated by the
line foreman, of making the lines less dangerous. He
said they had only one side of each circuit to work at,
at one time, and there was & space in the centre which
protected them from the other side.  The men set
up the plea that we were going to make their work
much more dangerous, but when 1 explained to them
that, the circuits being sometimes bunched on one
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no certainty, that two adjacent wires did not represent
difterent terminals of one machine, they saw that they
were just as secure after the change than betore,

Mr. Wright: This reconstruction business is a very
difficult matter, and there is a case in point that occurs
to me where 1 think the difliculty will be emphasized,
The clectric light company in Hamilton are just about
appointing a manager, and it would become the first
duty of that manager to recommend the Board of Direc-
tors to throw out the whole plant.  From what | know
of the Hamilton Board of Directors, I think they are a
great deal more likely to throw out the manager. It
will become a question of scrapping the plant or scrap-
ping with the manager. Mr. Gossler is so very well
posted on these subjects that 1 think it is a first-class
opportunity to pump him a little further and see if we
cannot pump him dry.  There are two important ques-
tions that come up not only in reconstruction, but also
in construction ¢ one is the frequency to use in the
introduction of an alternating system and another is the
voltage ; those are questions that a litte fuller informa-
tion would be very acceptable on.  Authorities differ on
both questions.  Whether 18 is better to adhere to the
old style of sixteen thousand alternations or thercabouts
or the more modern in the ncighborhood of seven or
cight, and if Mr. Gossler has any reasons and would go
more fully into them for the change of voltage from
one to two thousand, the information would certainly be
very acceptable to us,

Mr. Gossler: In regard to the change of voltage
from one to two thousand, we have drops on our cir-
cuits varying from one to ten per cent. ; the regulation,
of course, corresponds.  Increasing the voltage to 2,000
volts will decrease the drop one quarter of what it is at
present ; there is no practical hindrance to the use of
two thousand volts - -it can be handled about as readily
as one thousand- also modern transformers are made
interchangeable, so they can be used on cither one
or two thousand volts., If you are going to increase
the saving and improve the regulation by the adoption ot
the two thousand volts without any practical inconveni-
ence, there seems to me every reason in the world why
it should be done. It was decided in our case to use two
thousand volts, principally for the purpose of getting
better regulation with the present feeders; we do not
anticipate any trouble.  The two thousand volts is in
operation in many places. There may possibly be.a
little difliculty with the lines that are now in contact
with trees, as we now have some little difficulty in wet
weather at the places with one thousand volts, and two
thousand volts would be a little more troublesome, but
these conditions will be changed at any rate.  In regard
to the question of trequency, that is a question that has
to be decided by the local conditions. If the lighting is
of paramount importance or the principal feature of the
station, there is no question but that sixteen thousand
alternations should be used. It is practicable to operate
motors from sixteen thousand alternations as well as
cight thousand. The leakage of the transformers does
not decrease exactly inverscly as the alternations, but
approximately so, so that the leakage of transformers at
eight thousand alternations is probably twice as much
as sixteen thousand, and where the lighting load is the
principal feature the sixteen thousand alternations is
very desirable for this reason. [ the plant is to be sup-
plicd by power from quite a distance, where it is neces-
sary to transmit power from fiftcen, twenty-five or
thirty miles, induction comes in as a factor to be con-
sidercd, and in most long transmission plants the lower
alternations have been adopted.  But, as | have said
before, where lighting is the principal feature, there
is no question about sixteen thousand alternations, ecs-
pecially as motors can be as readily used on sixteen
thousand as on cight thousand, so that sixteen thousand
alternations permits of serving light and power from the
same gencerators.

Mr. Breithaupt: 1 have great pleasure in moving a
hearty vote of thanks to Mr. Gossler for his very valu-
able paper.

Mr. Dion: I second that,

The President : 1t has been moved by Mr. Breithaupt,
seconded by Mr, Dion, that the hearty thanks of this
Assocurtion be tendered Me, Gossler for his valuable
piper.  Is this your wish?

The motion was carried amid applause,

The President 3 1 think the Association is to be con-
gratulated upon the fact that we have men capable of
giving us such a paper as Mr. Gossler has griven us,
I'he next thing on the list is the paper entitled ** Power
Transmission by Polyphase E.MECs, ™ by Mr. George
White-Fraser.  (Sce page 142).

Mr. Fraser, on rising to rend his paper, was grected
with applause.

The President : We have not heard Professor Rose-
brugh's voice in Convention; | think the members
here would like to hear if he has anything to say on this
paper.

Mr. Rosebrugh: Mr. President, 1 have not had time
to look over the paper at all, and any remirks that |
might make might be premature.  Without further
consideration 1 would not care to say anything.

Mr. Breithaupt: | would like to ask Mr. Fraser about
the figures he gives as to the Lauffen-Frankfort trans-
mission, as to where he gets them.

Mr. Fraser: From the official report published by
Dr. Boaber, who was chairman of the official committee.

Mr. Milne: Has not Mr. Fraser drawn the arrows in
diagram 12 in the wrong way? It occurs to me that
the arrows arc in front of the E.M.F,

Mr. Fraser: You will find the maximum E.M.F. is
quite a distance from the mouth of the current.

Me. Armstrong: If there is not likely to be any
further discussion, I have pleasure in moving a vote of
thanks to Mr. Fraser for his paper on this subject ; it
seems to have covered the whole field very fully oun the
subject of polyphase currents.

Mr. Wyse: 1 second the motion.

The President put the motion, which was carried.

Mr. Dion:! would like to call attention to two
points in connection with this paper. One of the two
features which give the paper particular value is the
great clearness with which the phenomena of alternating
currents arc explained.  As stated by Mr. Fraser, most
of the statements on this subject are so surrounded by
clouds that it is difficult for any but the advanced
student to properly understand them.  In this particular
case he has explained the uction of the polyphase
currents in such a clear manner that he has no
doubt helped to increase the knowledge of many
members present.  The other feature which [ think
deserves particular attention is his plen for good engi-
neering, and 1 hope to sce the day when his advice will
be followed, and when every particular installation will
be designed according to the local conditions, and when
every installation, whether large or small, will not be
undertaken before consulting  competent  clectrical
engineers.

Mr. Fraser: I thank the members and I thank Mr.
Dion for considering these points.

Mr. Gossler: There is one point in the description of
the generation of multiphase curreats, as described in dia-
grams 3 and 4, which I think is probably an oversigrht on
the part of Mr. Fraser. He states at the bottom dircctly
under dingram four, **A,B, are two coils of the armature.
The angular distance of A, B is half that of N, S.
When A is right under N it is gencrating its maximum
E.M.F.; at that moment B is half way between N, S
and its induction, and therefore its E M. F. is least.” |
call attention particularly to this statement inasmuch as
it is very important.  Mr. Fraser states further, ““As the
armature revolves clockwise, B gradually gets into 2
stronger field, while A is approaching o weaker one.”
Mr. Fraser states there that when A is right under N
it is generating its maximum electro-motive force, which
is the actual condition if the armature coils are so placed
as in diagram 3. While diagrams 3 and 4 have been
taken as general illustrations, I think it has been an
oversight on Mr. White-Fraser’s part, as this illustra-
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tion can only apply to two-phase generation. I the coils
are so placed that B is half way between N, S, it must
necessarily mean the generation of two-phase currents
o apart. 1t would alter disgrram 3 to such an extent
that the minimum point of curve 2 would be (ll.rccll'\'
under  the maximum  point of curve 1, which is the
condition of multiphase currents of ninety degrees apart.
1 think this ilusteation will only apply to the genera-
tion of currents ninety degrees apart.

Mr. Fraser: If you take diagram 3 in connection
with disgeam 4, your idea is correct. It is not a
quantitative so much as a qualitative diagram,

Mr. Gossler: 1t is a trifle misleading if you combine
diagrrams 3 and 4, because it is not @ general case.

Mr. Fraser : ) have not specified any particular case.
1tk it is understood to be purely qualitative

Mr. Gossler ¢ There is another point in regard to the
position of the armature coils which this illustration can
be made to show most beautifully  the re-action and
inter-action of the coils on the armature, due to
their relative positions, as affecting regulation.  The
regulation guestion is a very scrious.onc and a very im-
portant one, and inasmuch as the diagram shows it so
beautifully 1 thought possibly it would not be out of
place to bring it to your attention. If the coils as
placed in diagram 4, and as stated, when A is direct-
Iv under N it is generating its maximum  clectromotive
force, and B being hall way between N, S, the clectro-
motive force is minimum, then when the current in A
is maximum there can be no current in B, consequently
there can be no induction from B to A, The cffect on
one side of the coil B from A is the same as on the
other side, they being symetrical to coil |\, so that the
two conditions taken together show the impossibility of
any action between the two phases; the practical
demonstration of the fact of their being no influence on
regulation {rom once phase to the other in two-phase
generators is borne out by every day practice.  If we
pass further on from two-phase apparatus to multiphase
apparatus, Mr. Fraser mentions the possibility of plac-
ing three or four or any number of coils in a similar
_ space, but the four coils are of no practical use.  If we
cansider the space between N, S, divided into three
spatces vo that we have three coils placed there, we have
a generator  generating three-phase currents. If we
divide that space <o that it is divided into three and
apply the same reasoning as above, the coils not being
svmetrically or relatively inductively placed to  euch
other, there is but one condition in i three-phase grener-
ator in which the mutnal induction or re-action of the
arnuture coils is equal, and that is when the coils or
phises are equally loaded.  When they are not, on
account of this re-action of the armature coil, one coil
of the armature acts as the primary of a transformer,
while the other two coils act as the sccondaries of
transformer.  When the phases of a three-phase appar-
atus tre uot equally Isaded there is a transformer action
which necessarily boosts up one side of the circuit and
decreases the voltage on the others.

Mi. raser : 1 have been very careful to aveid any
comparison of the two methods.

The President : We will now have Mr. E. J. Phillip's
paper entitled ** Operating Engines without a Natural
Supply of Condensing Water, or the Continous Use of
Injection Water.” 1 am sorey M. Phillip is not here,
but Mr. Wickens will read his paper.

Mr. Wickens: 1 regret Mr. Phillip is not here to
vead this paper himself.  He has given some consider-
able time and study to this particular arrangement, and
hopes to insall a considerable plant under this style.
1 really regret that he is not here to read this paper him-
self, because should any discussion occur, hewould bevery
much more capable of taking up the points than T will
There is another thing that 1 would call the atteation of
the members 10 before reading this paper, and more
especially 1o those of us who have been attending the
com entions straight alony, and that is asto thescope of
the papers that bave been read. There is no question
in my mind that the papers read at this Convention bave
Boen somonbat an advance on any of the others, and of

course in an Associntion whose scope is so great and
which reaches out so far as this, the papers must neces-
sarily cover a very large ground ; and while, it seems
to me, in 1 measure the interests of the larger establish-
ments have been held forth, theinterests of a very large
nwmnber of the smaller plants throughout Canada have
been taken into account.  The other day, in conversa-
tion with a gentleman who had travelled largely in
England and also largely in Canada, he said that one
of the first things that attracted the attention of an
Englishman in Canada was the fact that the small ham-
lets were lit up with electricity.  That means that we
have a large number of small plants scattered through-
out Canadai, and we should have a large number of the
proprietors of those small plants attending our Conven-
tion ; and I honestly hope the members that are here
to-diy and the incoming Exccutive will make a special
movement to get a large attendance of that kind neat
sear.

Mr. Wright offered the use of his steam yacht for a
siil on the lake at three o'clock.

The President : Mr. Wright bhas 2 very handsome
steam launch, and if any of you can make it convenient
to gro yvou will find it very pleasant.

Mr. Wickens : The title of this paper is * Operating
Engines without a Natural Supply of Condensing
Water, or the Continuous Use of Injection Water.”
(See pagre 152.) This is coming to be very vital as far as
the steam end of electrical plant is cohcerned.

The reading of the paper was greeted with applause.

Mr. Wright: 1 am sure the Asvociation is indebted
to Mr. Phillip for the getting up of this paper. The
subject, it scems to me, is far too important a one to
bring in and discuss at this late stage of the proceed-
ings of the Convention, and I would like to sugygest
that a request be made to Mr. Phillip by the Association
or the Executive Committee to amplify this paper and
bring it before us again at our next Convention, when
I think we shall have more time to discuss it and do it
the justice that its importance demands.

Mr. Wickens : There is one thing | would like to
call the attention of the members to.  Mr. Phillip, unfor-
tunately, is not it member of this Association, although
he has intimated his intention of becoming a member,
but for some reason or other he did not get his applica-
tion in, and | would like to have the secretary forward
him a vote of thanks from this Association. le is one
of our bright younyg men in the city of Toronto.

Mr. Armstrong: I should like to move a vote of
ceansure to Mr. Wickens for not seeing that Mr. Phillip
was a4 member of the Association. However, 1 will
withdraw it.

Mr. Wickens : \We put the proposition in, but for
some reason or other it was skipped.

Mr. Hopkins : The H., G. & B. Railway have adopied
something like this.  They had 1 great deal of trouble
deciding where they would locate their power house. 1
understand they never had a proper inspection mide
previously to locating  their power house, to find
whether they could get water there or not.  They had
the power house built and then tried to get water for
condensing their engine, and then afterwards they found
they could not very well gret it. They digr down 2 deep
hole through very sticky clay, which was a very expen-
sive operation, and this scemed to answer the purpose
very well 3 but this big hole was filled by water coming
down from a creck and this was very muddy in the
spring ot the year. They found that the water would
run down very fast and freely sonk into this clay, with
the result that it would not be full enough to supply
them, so they put 2t pipe low dowa, I think about a foot
or somcthing like that in diameter, to conncet the
bottom of thix creck with this hole. The result was
that the water going in was very, very dirty, and fulf of
writ and sand 3 then, in midsummer this place dried up
completely and they were without condensing water,
and in fact, without any water at all.  They hauled
water for a while with a team for their bailers, and the
tinally, when they got tired of that, rented the power
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from Hamilton and had the water transferred down
seventeen miles.  That is one example of this. They
used the water in such a way that it would co0l itself
afterwards by running out in a trough and then running
down. ‘This trough was leaky and let the water escape
and cooled it very well.  After they found that the hole
wouldn’t supply water in the summer time, and as they
didn't want to rent power from the Hamilton Street
Railway Company again, they dug a deep well, and
when they dug that they found out that the water was
all full of limestone and calcium sulphate, and it did a
great deal of harm. | mention this to show that in
many cases it would be very well, but here is a cose
where it did not work very well, but it is better than if
they didn't have it.

Me. Ashworth: T might say o few words which would
possibly be of interest to Ma. Phillip when he comes to
amplify the paper, which has just been suggested. The
first thing [ notice in his paper which attracted my
attention, was the proposed cost of condensing appir-
atus, which is set down at $300.  Personally, I know
from having bought one or two condensers that it is
impossible to get a condenser for a plant of one hun-
dred horse power for anything like $300. 1 think it
would be low enough if we say $600.  Another thing
is, that in his calculations he docs not atlow any thing
for the immense cost of pumping water from the top of
high buildings, which one would imagine would be
cerlainly considerable.  However, that is something
which he may further explain in his paper. 1 person-
ally have been connected with a plant which is using
water for condensing purposes ina town out west, and
in that town we had no means of getting water at ail.
We had a spot which was supposed to have water
underncath it and we found out it hadn't any.

A voice : What had it 2

M. Ashworth: Principally oil.  Oil is not very good
for cleaning boilers.  As luck would have it, hehind this
place there happened to be a large number of under-
ground tanks, and we conceived the idea of using the
water from these andergiound tanks, which contained
probably about 20,uvu harrels of water. We pumped
the water from the nearest of these tanks and
discharged it mto the fathest, some 300 feet away, by
means of a long low trough in which there were a num
ber of cleats with sawed edges. which apparently dis-
tnbutes the water very well, and we get the water at a
comparatively low temperature; in fact we experiencea
great saving by it, and we find wstead { hiaving to buy
water, as we did in the snmmer time, we get enough
water from these small wells we have, and it has
greatly diminished the expense in almost cvery particu-

lar. Of course, the onginal installing expense is con-
siderable. This makes me thuk that if any scheme

could be devired for obtaming this, 1 think it would bea
very good thing. 1t would beot! nterest to central
station men throughout the country il Mr. Phillip
would, as has been suguested. amplify  his paper and
present it at some future Convention..

Mr. Wickens : [ understood he got the figures from
onc of the steam pump mahers, and they aie the figures
he gave mm. We have in his city a large institution,
and they have for several years tun apon the principle
of using the water over and over again froma set of
tanks. The difficulty in that case was the expense of
putling in all these tanks and the graund occupied.
The stowness by which the water cooled made the
investment too great for an ordinary small plant such as
Mr. Phillips has attempted to represent in his paper.
The fact of being able sy run vour water in such a way
as would cool it in any ordinary tank, makes 1t necessary
to have very many more times the quantity of water to
do your cooling than you actually need. In thus case
represented in the paper you only require the actual
quantity of water youarc pumping n your pipe 1o
cvaporate your steam. The uris the coohing medium
and not the water.  As n the case referred to by my
friend. it 1s not caleulated that the water is the cooling
medium. The water 1s only 2 means to an end.

The President : The suggestion by Mr. Wright that

we have this paper over agam at Niagara Fulls at our
next Convention, is a very wise one. By the kindness
of Mr. Dunstan, of the Bell Telephone Company, 1 am
permitted to say that any of the individual members (we
can hardly go in a body) who care to visit the Bell
Felepone Company s exchange and inspect the switeh
hoard and the operating room and so on, the company
will be pleased to see them at any time.

Mr. Dunstan: Unfortunately for myself, and unavoid.
ably so, I was not present at the session yesterday
when the clection of officers took place, and the mem-
b rs of the executive were elected. On looking over
the lists 1 cannot but feel great regret that the City of
Ottawa is not represented. | am sure that that has
occurred simaply by some unfortunate oversight in not
presenting to the meeting the name of the Ottawa mem-
bers.  Remembering, as 1 am sute we will, the splendid
worh of our Ottawa firends last year and the bnlliant
resulls which they accomplished, T cannot help but feel,
as I said before, great regret that the omission occurs.
I am sure I can say this without it being understood in
any way as a reflection upon any of those who were
yesterday elected to the positions, and I would myself
be only too willing to resign my position on the Execu-
tive itit could be filled by some Ottawa member. |
am sure, as 1 said before, it can only have been by some
oversight in submitting the names to the meeting that
the omission took place, and 1 would not, for a great
deal, that the impression should go abroad that we had
in any way forgotten the eflorts which were made on be-
gmlf of the Association in QOttaw 1 fast year, or that the
impression left on our minds then had been obliterated
by intervening time,

Mi. Dwin . As a representative from Outawa 1 may
sty that 1 was a little disappointed yesterday when 1
found that no representative from our city had been
clected to any position on the Executive Committee.
Not that 1 personally wished the hon r—there were
other candidates besides mysclf nominated from Ottawa
—bat 1 do not like the idea of going back to Ottawa
and give the impression that the presence of the dele-
gates who are here now has had the effect of reducing
the representation of three Inst year to zero this year.
I am very thankful to Mr. Dunstan for his thoughtful-
ness in mentioning this matter. [ do not cast any blame
on aayone. 1 suppose it is difficult to arrange the
representation o that there will be representatives from
cach centre.  There are many other considerations, no
doubt. However. I am vary thankful for the seference.

Mz, Wright: The difficulty appears to be that the
clection of the Excentive Committee is made at kuge.
If we had certain representatives from cach district we
would have no difficulty, but it 15 owiny to the plentitude
of good materinl that the omission seems 1o have
occurred. 1 deplore just as much as anybody that we
have no representative from the city of Ouawa. It s
casy to sue how it has occurred. It is in bhalloting for
the members, which, you may say, 18 almost a matter
of chance, m a way. 1 would not like to see any
member who was clected yesterday by the Association
resign his position.  That, it scems to me, would be out
of plare.  But I am certain if any way can be suggested
by which a representative can be obtained from Ottawa,
it would be well.

Mr. Black : I think we were led into tronble by the
previous clections. 1 noticed when we were clecting
the principal officers, the President and two Vice-Presi-
dents were all out-of-town members, and the Secretary
was the only officer residing in Toronto, where the
headquarters of the Association 5. On the other hand,
it was desirable to bring in a gentleman from Niagara

“alls, and a gentleman from further west, aad the im-
pression seemed to gwet abroad then with the members
that it would be desirable to have the excentive mem-
bers, if not in Toronto, very close to Toronto. | know
this year our Executive has been very seattered amd we
have had diflicultics in getting a quorum.  Mr. Breith-
aupt and myself have come to Toronto every time when
an Exccutive mecting was required. 1 think that some
of the mectings had to be postponed on aiccount of the
members not attending, and 1 think that is how the
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matter has been brought about.  As one of the scruti-
neers, | may say that the clections were all very close ;
they ran almost neck to neck, with very few exceptions,
50 that there was nothing personal to anybody.  But |
was about to sugprest, as 1 have been on for several
years, if there is a suflicient number to make a quorum
without meeting, that one of the geatlemen should be
clected before we adjourn, to show our good fecl-
ings towards them.  They stood right royally by us
last year.

Mre, Armstrong : [ thmk there is no doubt at all that the reason
there is no representative clected from Ottawa lies inthe facr that
there swere three gentlemen from Ottawa nominated: it was not
the Jechny that Qttasa shoutd not be sepresented, but the votes
wete scattered amongst three.

Mr. Dunstan s | think there is no doubt that it was an accidem
pute and simple, and that it is regreted by the members of this
Assaciation, and 1 bebese that the Qutawa members will under-
stand itin that way. 1 think Mr. Armstrong's suggestion is the
correct one. As T aaid before, T was not personally present, but
1 think that probably the vote was simply split, and the elections,
as Mr. Black stated, being close, the result of this little seattering
sply resulted, unfortunately, in not any one of the three being
elected from Ottawa,  Mr. Black has staaed that he would tike to
resign. The difficalty of the position is not so much in resigaing,
but possibiy in etting an Ouawa gentleman to accept the posi-
tion if a nomination was made.  If [ felt sure that o nominition
would be accepled on those premises, 1 wonld at once place my-
self as resignings.  Lherefore hesitated to press that very strongly.
If any vacancy should occur dunng the year, thete s no doubt it
will rest wath the Exeentive Committee to fill that vicancy, and |
think yvou will find that it will go to Ouawa.

Mr. Hunt : IS there anytlung a our Constitution by wlich we
can increase that mumber? I there is. 1 would like to make 2
mation 1o that cffect,

The President : The Condvtitution distinetly states that the Ex-
ceutive shall consist of ten members.

Mr. Dunstan: It cannot even be chamged on the same day,
because no change of the Constitution can take place on the day
on which a motion s mtroduced, and as this s the Last day of our
sesaon, we can t make a change ; otherwise 1 would have side
a motion on the same line as Mr. Hunt's suggeestion.

Mr. Dion: 1 very thankful o the gentlemen who han e offered
to aacrifice themselves for the satnfaction of the Ottawa members,
but 1 do not think we can avail ourselves of any such offer as that.
1 think we iy let the matter deop. There is one thing 1 would
like to mention while the subject s up, and it is this: Mr, Black
spohe as i there was a fechng that owing to scveral of the officens
beingr noneresident of Toronto, @ cenain number of the Excentive
should be Toronto men on account of the comenience these would
be in pettingg them together during the yvear. There must be
great difliculties n gettingz mectimges and in doingr business, when
the Exceutive s svattered all mer the country, but that is o diffi-
culty which eants m all assoaanons of this kind. There s no
way aut of it, except to clect members from one city all the time,
that is, where the Association has it headquarters. This would
I sure to brng dissatisfaction and at is hardly practicable, there-
fore the anly other wav scems to be to let the Evecutive be seat.
tered and make the best of it If it is to be seatteeed, [ think it
ought to be well seattered, because there is this view of i, that
every member of the Execntive Committee is am active member
of the Assocation in his own district, and 1 think in seattering
the wembers throughout the important centees, the Association
might prohably be beactited. T mecely speak of it as 2 matter
of peneral policy for the Association.

M. Armstrongs . 1 think the whole difficulty in connection with
this is on account of dur present mode of clection, which practic-
ally restricts us. It means the continuance in office of five mem-
bers of the exiting baand, and it hmits the choice tothat extent. |
think it wonld be prolubly better to have an election of five mem-
bers annuadly 10 hold office for two years. T think the present
wode of election accounts for such a result as we had yesters
day.

Mi. Brcithaupt : 1ihirk the supgotion of Me. Armstrong in rclation
10 the chamuing ol the Lonsitation is very tmicly.  Vestenday 1 raned
the question as fo how the clection ought to proceed, because T was un-
der the impresion that it had to pracced that way,  Now the thing ic
somewhal oo ajs and we all got a little confuseslin the clection. . A<
Mz, Dion has said, 1 think it would be a very wiwe plan to have the
memben of the Evequtive chowen from different pasts of the countiy, as
much as poswible, 3o as 1o crcate an interest, :m-‘ we would have hve
agems all over to advacate our cause.,

Mz, Fraser: 1 think we can divide it up in sectione and male this
Assciation mote of 2 national character: for indane, in Wet Ontario
and Totonto and Moateal, and in Oitana  whatever sections are de-
sided upoan, 1 think the repreacntation would be better, and theintcrest
in the Asnciation much better, by having respondble agents, o o speak,
ot Executive office, in vazious pans of the country. 1 think it wonld
rreatly widen the scope of the Neosation, and everybady would take a
geeat deal more intcreat in at than they Jdo pow when the people scem 1o
think it tc purely an Ontario Acsaciation,

Mr Wickens: (v a memlxr whaasiaadin tevidng this Conatitution,
1 naay say that the committee took considerable pains tyadogt what they
<omnleral the best plan on which to arange and clect thas Exceutive

boatd, It was felt at that time that it was really in the interests of this
Association that there should be some members continually on the board,
for which reason the present plan was chosen and a report made at the
last Convenuon, and it was unammously adopted at that time.

Ms, Wrght: [rise to a point of arder. 1t 1s entirely out of onder to
have this discussion on the Constitution, amd nu resulution or nutice of
resolution before the Convention,

The President @ Mr, Wright is quite right,

Mr. Dunstan : I wish to move that the President vacate the chair for
a few momcents and that Mr Breithaupt act as chairman,

Mz, Breithaupt took the chair.

Mr. Dunstan: T mave that a heasty vote of thanks be tendered to My,
Swiith, the setiring President, for the very able and efl.cient manner in
which he has performed the daties of his oftice during the past year, and
for the capable manner in which he has presided over the vatious
sesstons of ths Comventione  1f the day were not so hot and tme wese
not so pressing, there is much that I could say to you about the splendid
wark that Mr. Swith has dane for this Association, both before he was
clected to the Presulency and dunng the time he bas acted i that
capacity : and, if I may anticipate a little, what he will do in the future.
But that is all apparent to youas it is to mes it is fully realized by
every member of this Assoctation. T think T will content myselfl by
moving a very heatty vote of thanks to Mr. Smith, and I am sure that
the motion will recave your hiearty support and approtiation.

Mr. Black: I have great pleasure in seconding the motion.

My, Breithaupt : 1t has been moved by Mr. Dunstan, seconded by
Mr. Black, that the services rendered by M A, B. Swmith dusing ibe
past year, and the services he has rendered the Association throughout,
be recognizzd by passing him a hearty vote of thanks, and I will ask alt
who are 1n favor of the motion 1o signify by a rivng vole.

The members of the Cenvention arose in a Iuudy to their feet and the
motion was carried with applause.

The President s Gentlawen, T simply wich to thank you, 1 know
you wean ity and Tam sorry that the wan who preceded me in office
as President did not boqueath to me his cloquence. 1 awumed the
aoffice with fear and trembling, and conscious of my inability ; yet, 1
was willing 10 do the best 1 could to further the interests of this Associ-
ation.  (Applausc.)

Me. Breithaupt : Before we adjousn 1 think we should pass 2t vote of
thanks 10 Mr. Milnc for giving us the very instructive and interesting
lecture on ** Radiant Matter ™ which we had on the cvening of the first
day of the Convention,  The Jecture was cestainly very instructive and
of very greatinterest, and particularly so at the present time.

Mr, Hunt: I have much pleasure in seconding the motion,
ed the lecture very mnch.

The Presudent put the motion, which onla
carnied.

Mz Wright . 1 have great pleasure in propasing that the thanks of
the Assocaation be piven to our Sceretary for his painstaking and
conscicntious work during the past year.

Mz, Armstrang : 1 second ahat.

The President : Everybody in the room ought to second that.

The motion was carried unanimoudly.

Mr. Mortimer : I cannot tint feel that the werk T have tied to do is
appreciated, and if it s not as good as 1 have tned to make 1, 1t cannot
bic helped.

It was moved by Mz Dunaan, scconded by Mr. Fracer, that the
thanks of the Association be teadered to the Toronta Eicetric Light Co.
and the Toronto Railway Co. for having peemitted an incpection of
their power dations by the members and friends of the Asswciation, - -
Carzied.

Mr. Wickene: 1inovea vote of thanks to the management of the
Board of Tiade Wuilding for the very comfortable quarters we have
cnjoyed and the very courteous ticatment we have teccived during the
time we have had our Convention in this building,

Mz, Aunstiong : 1 second that.

The motion was carricd unanmaously,

Mz Armstrong 2 1 have much pleasure in moving a vote of thanks ta
be tendered ta the press of Toronta for the goud seponis that have ap.
peared in thar issucs. 1 have no doubt that ihe prossure of political
matter has interfered with the giving of fuller zepusts of vur procecdinge,

Mr. Black : I sccond that.

The President put the motion, which was canicd.

The President : 1 think, gentlancen, thatisall. 1 wish to thank you
very sincercly for your close attention,  The Conventin has been a
succese from the point of attendance and also the interest taken in the
papers, and it augurs well for futurc Conventions.  Personally. [ fecl
sugry that Ottawa has been omitted ftom our it of the Exccutine. 1
did not want to zcfer to it, but scveral spole of it yesterday, and the
speakers were all Toronto men. It was an unintentional accident. 1
declare the Convention adjourncd.

1 cnjoy

vole leing taken was

RNCURSIONS AND BANOQUET.

Cpwards of onc hundred members and guests of the Aswciation pro-
ceeded to Lotne Patk pes steamer **Greyhound ™ on Thurday evening
and participated in the annual hanquet at the Hotel Louise, retuning 10
the aity about madnight. A very plaasing featute of the return tnp was
the prosentation by Mr, Higman, an behalf of members of the Aswcia.
tion, of a gald-headed canc 1o Mr. A. B Smith, the retiing
President.

On Friday aftcrmoun an enjuyable time was spent by 2 number of the
members and their fiiends on board the steam yacht *“Electra,” by kind
invitation of the owner, Mr. J. J. Wright,
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MR. JOHN YULE.

‘T'uk honor of becoming President of the Canadian
Electrical Association was, at the recent convention,
bestowed upon Me. John Yule, of Guelph, whose portrait
appears on this page.  Previous to coming to Canada
Mr. Yule was for ten yeuars connected with the Dundee
Gas Company, of Dundee, Scotland, and for two years
with the Dundee Municipal Gas Works.,  Shortly after
coming to Canada, over twenty-five years ago, he
assumed the management of the Guelph Gas Company,
which position he still holds, the name of the company
having since been changed to the Guelph Light & Power
Company. During this extended term under the direc-
tion of Mr. Yule, the company has attained a marked
degree of prosperity.  He is said to enjoy the entire
confidence of the directorate and sharcholders of the
company, and the respect of the citizens generally.

The newly-clected president has been prominently
connected with the Canadian  Electrical Association
since its inauguration. He was one of the committee
appointed to formulate a

for any damage incidentally suffered by the Bell Tele-
phone Company.

The hearing of the case was commenced in the spring
of last yeuar, and occupied ten days, during which a
great deal of techaical evidence was heard. |

Judge Davidson last week gave judgment, dismissing
the action of the Bell Telephone Company.

DEATH OF MR. EDWARD LUSHER.

Mi. Edward Lusher, sceretary-treasurer of the Mon-
treal Strect Railway Company, died on the 11th of June,
at the advanced age of 71 years. The deceased had
for upwards of fifty yeiars been prominent in business
circles, and wus probably the oldest railway man in
Montreal.  For eighteen years he filled the position of
secretary and general manager of the old horse car
system.  Upon the reorganization of that enterprise
three years ago, Mr. Lusher took the position of secre-
tary-treasurer, which he has held up to the present time

In 1885 he was elected a

scheme aof organization in 1891,
and was elected 1 member of
the Executive Committee upon
the formation of the Associa-
tion, serving as such until
September of Iast year. He is
deeply interested in the ad-
vancement of electrical indus-
tries, and it is safe 1o say that
the affairs of the Canadian
Electrical Association will be
ably conducted under his
direction.

AN INTERESTING
LEGAL SUIT.

Tug decision in the case of
the Bell Telephone Company
vs. the Montreal Street Ruail-
way Company, which was

. - : vice-president of the American

’ : Street  Railway  Association,
and it was mainly through his
endeavors at the convention in
Milwaukee in 1893 that the
session was hetd in Montreal
last October.

The history of street rail-
roading in Montreal from its
very inception many  years
ago, was really a portion of
the life-history of Mr. Lusher.
He saw the Transportation
Company in Montreal grow
from a couple of miles of track
; on Notre Dame street, with its
J homely old cars and crude
track, into the extensive system
of to-day. For a man of his
years Mr. Lusher was wonder-

given last week, is of much
interest to electric railway and
telephone companies.

The Bell Telephone Company entered suit agrainst
the Montreal Street Railway Company, claiming $30,-
000 damages, on the ground that the introduction of
the clectric trolley car system into Montreal in 1892
caused, and has been causing ever since, a scrious dis-
arrangenient of the telephone service, and necessitated
the adoption of a1 number of expensive contrivances to
counteract the effect of the presence of thetrolley wires,
with their attachments, which would otherwise have
caused the diversion of currents running along the tele-
phone wires, the area adjacent to the trolley poles being
always charged with electricity, which naturally would
have impaired the efficiency of the telephone service, if
the Bell Company had not gone to considerable extra
expense.  For this extra expense it is now claimed to
be indemnified as above, up to the date of the entering
of the action with reserve of claims for further subse-
quent damage.

The Strect Railway Company’s main pler was to the
offect that, in establishing the trolley system, it had
acted within the rights granted it under its charter with
the city of Montreal, and that it could not be held liable

MR. JOUN VULE,
Presidenteelect Canadian Electriaal Aswxiation.

By : fully  well  preserved, and
looked and acted many years
vounger than he really was.

In his death the company lose a valued and faithful

servant.

ADVANTAGES OF Enectric Licut Ny Bap Am W
MinvixG.—The results of some recent experiments of
Dr. Haldane have been made public.  They refer to
the presence of black damp; he finds that when the
percentage of oxygen has fallen to 17.63 a candle ix
extinguished ; at 3.38 per cent. of carbonic acid gas,
and 15.3 per cent. of carbonic oxygen his respiration
began to deepen, and at 7.32 and ¢.62 per cent.  re-
spectively there wis violent panting ; at 7 per cent. of
oxygen consciousness would probably have been lost.
He thus shows that there is 2 wide margin between
the point of the extinguishing of a lamp and the
point of danger to lifc; a miner provided with
clectric lamp could therefore penctrate with impunity
or cscape through atmophere containing at least
three times as much black damp as would extine
guish a lamp and the difliculty of respiration
would give ample warning if the clectric lamp did
not.

an
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Macaabees tiall. W Neeris, I'readent, K. Tectes, Vice-Presdent, Jas, tron
seles, Cotrrspamding S vetary.,

STRATFORD RRANCH NO. @ - Jobn Hoy, President: Samucd H. Welr,
Nareian
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IT has been found necessiry to largely
increase the size of the present number
of Tur EvkctricaL NEWS in order to
admit of the publication of a complete report of the
cnnual convention of the Canadian Electrical .\ssocia-
tion held in Toronto last month. The proceedings are
of such an interesting and instructive character, and
cover such a wide range of subjects in which our readers
may be supposed to be interested, that we deem it
scarcely necessary to apologize for the monopoly of
space accorded to their publication. Of the convention
it can be said, that especially in respect of interesting
and instructive papers and discussions, it was a decided
advance upon any of its predecessors. .\ higher average
attendance at the sessions, and a deeper and more gen-
eral participation in the proceedings, were encouraging
features of the occasion. The use for the first time of
lantern slide projected diagrams for the illustration of
the papers had the effect of awakening a more general
and deeper interest on the part of the members in the
subjects under consideration. The addition of u con-
siderable number of new members mainly from the ranks
of the central station men is a cause of congratulation,
and may be taken to indicate an awakening appreciation
of the efforts which the Association has made to prove
helpful to the electric lighting interests in conjunction
with those of the telephone and telegraph. Itis to be
regretted that the various sections of the Dominion are
not more cqually represented on the Executive Com-
mittee, and especially that the city of Ottawa, whose
generous hospitality can never be forgotten, is entirely
without representation.  \We are sure that this and one
or two other apparent blunders were due to lack of
proper consideration, rather than deliberate intention.
The result, however, is nonc the less regrettable, and
care should be exercised to ensure justice being done in
future to every individual and locality. )

Canadian Rlectrical
Association.

Me. D. AL Starr has been appointed engineer in charge of the
Hull and Aylmer clectric milway,

The announcement has been made that the Balbeock & Wilcox
Company will consolidate their Canadian office with their yreucral
anles department at New York., From their various offices at
Buffalo, Roston, New York, Minncapolis, Chicago, Cincinnati and
San Fraucise, it is believed that their Canadian business can be
properly looked after, at much lexs expense. M W, T. Bon-
ner, formerly manager of their Canadian office in Montm, will
remove to Atlnta, Ga., having been appointed manager for the
south-casterm terntory. The Canadian shops will be mauntnced,
M which boilers will be manufactured as usual.
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ONTARIO ASSOCIATION OF STATIONARY
ENGINEERS.

Tue annual meeting of the above association was held
at Galt on the first of June.  Mr, Arthur Ames, presi-
dent, occupied the chair.  There was a good attendance
and much interest mamfested m the proceedings.  The
minutes of last meeting were read and approved.

The president, in his address, impressed upon the
members present the great importance attached to the
various offices, and urged that care be exercised in the
filling of such, as the success of the association depended
to a large extent upon its officers and members. The
interests of the engincers of this country depended
largely, he said, on their own endeavors to procure an
education in the principles involved in operating a
modern steam plant. The rapid strides made almost
daily in the advancement of this science make an up-to-
date knowledge of these fucts indispensable.  And it is
being recognized that the opportuanities offered by this
and other similar societies, together with the various
publications connected therewith, greatly facilitate the
acquiring of such a knowledge. The association had
progressed very favorably; 150 certificates having been
1issued by the registrar tor the current year, making in
all some 700 now in torce in this province.  The reduc-
tion of renewal fees on two previous occasions had a
beneficial effect, but they were now as low as pussible
consistent with the proper carrying out of the affuirs of
the association.  In connection with legislation, a joint
comnmuttee from this association and the Canadian As-
sociation of Stationary Engineers was appointed to draft
a measure, to be presented at the last session of the
Ontario Legislature, to procure a compulsory law, but
the very laudable attempt fell through, owing to lack of
sufficient time. He hoped that turther action in this di-
rection would shortly be taken. Apalling boiler ex-
plosions have been frequent of late, attended by great
loss of life, and he would ask that a joint committee of
the Ontario and Canadian Associations be appointed to
draft a workable measure such as will comply with the
interests of engineers and steam users at large.  He
thought the steam users of this provinee were beginning
to realize that the aim of these associations is to place
before them competent men, a very important matter in
these days of close manufacturing competition.  With
respect to the financial standing of the association, the
president stated that considerable money had been spent
in procuring a set of baoks for the registrar and treas-
urer.  Heuasked the members to consider the advisability
of changing the regular date of meeting to the 24th of
May, as it would afford a greater number the opportunity
of attending.

The committce on  ““ Good of Order,” Messrs.
Wickens, Donaldson and  Stott, presented  their
report, which recommended that the question of secur-
ing legislation be again taken up this year upon new lines,
and that the registar be requested to call in all certifi-
cates out of date, and endeavor to collect the fees due.

The registrar, Mr. Edkins, presented his report and
financial statement, the latter showing the receipts for
the year ending 315t May, 1896, 10 be §641.41, and the
expenditures $613.11, leaving a balance on hand of
$28.30. The report stated that the success of the asso-
ciation was reason for congratulation, when the general
depression in manufacturing industries was considered.
During the year many certificates had been issued to
craftsmen having charge of isolated plants, who volun-

tarily came up for examination in order to prove them-
selves qualified to act in the capacity of stationary en-
gineers.  Since the last yearly meeting three valued
members had been called away, Messrs. B. Charles-
worth, Hespeler, J. H. Walker, Paisley, and E.
Edwards, Merritton.  The association had at the present
time a membership of about 600, but of these many
were in arreirs in the payment of fees, of which 59 were
third class, 27 second class, and 6 first class.  He asked
instructions as to the course to be pursued to secure
payment, and suggrested the advisability of arranging
the yearly renewal fee as follows : $1.00, 75¢. and 50c.
for first, second an( third class respectively, if paid on
or before the last day of February each year, and in de-
fault of so doing, the fees to be respectively $1.23,
$1.00, and 75c¢.  This arrangement would result in
making members more prompt in payment. The fact
that advertisements had appeared in the daily press ask-
ing for engineers holding Omtario certificates was con-
sidered encouraging.

The report of the treasurer was then read and
adopted, after which the association adjourned for lunch.

At 2 p. m. arder was again called, when the Com-
mittee on Legislation reported that after a good deal of
work they had decided to postpone their efforts to secure
legislation until the session of 1897.

‘The auditors' report was then presented and receirved.

Nominations were received to fill vacancies on
the Board of Examiners as follows: Messrs. J. Bain,
J. Derlin, F. Donaldson, F. Mitchell, P. Stott, and \W.
Sutton. A ballot being taken, it was declared that
Messrs. Derlin, Donaldson and Mitchell were elected.

In the election of officers Messrs., Ames, Mitchell and
Phillips were nominated for president, and Messrs.
Devlin, Phillips and Mitchell for vice-president. Mr.
Ames was declared elected for president and Mr. Mitchell
for vice-president.  Mr. Edkins, registear, and Mr.
Mackie, treasurer, were re-elected by acclamation.

Toronto was chosen for the next meeting place, and
after discussing the question of changing the date, it
was decided to adhere to the first Monday in June.

It was decided to memorialize the Dominion Govern
ment to appoint Mr. James Deviin as chief engincer of
penitentiaries. A delegation, composed of Messrs.
Devlin, Wickens and Edkins, was named to interview
the same government on the question of obtaming a
compulsory law for engineers.

It was moved by Mr. Phillip, seconded by Mr. Devlin,
that the position of registrar in future should have a
yearly salary of $100 attached thereto.  The registrar
stated that he would decline the position if any salary
was voted.

Messrs. Cowan and Turnbull addressed the meeting,
expressing themselves strongly in favor of the objects
of the association, after which adjournment was an-
nounced.

An accident recently oceurred 1o the dynamo in the power
house of the Winnipey electric railway which necessitated taking
off some of the cars until repairs were made.

The Lachine Rapids Hydraulic and Land Company have de-
cided 1o increase the capital stock 10 $2,000,000 and to procecd
at once with the construction of the conduit and disteibution in the
city.

On June 19 fire was discovered in the works of the Thompson
Elcctric Company at Waterford, Ont., which completely destroyed
the building and machinery.  The loss is placed at $30,000, about
half of which is coverced by insurance.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

NouTE. - -Secretaties of Asvaiations are requested to forwand matter for publi-
cation in this Department not later than the 25th of each month,

THE ANNUAL CONVENTION.

Arrangements are being made for the holding of the
annual convention of the C. A. S. E. in Kingston on the
18th and 19th of August. [t is expected some interest-
ingr papers will be presented, and the question of meet-
ing in convention once in two years, instead of every
year as at present, will probably come up for considera-
tion. ‘The local association are already arranging plans
for the reception of delegates, fuller, particulars of which
will be given in our next issue.

MONTREAL NO. 1.

The election of officers took place at the meeting of
the above association on June 18th, with the following
result ¢ President, John Murphy ; 1st vice-president, J.
E. Huntington; 2nd vice-president, William Smyth
secretary, B. Archibald York (re-clected) ; treasurer,
Peter McNaughton ; fin. secretary, Harry Nuttall (re-
clected) ; corresponding  secretary, Hugh Thompson
(re-elected) ; conductor, John Glennor, (re-clected);
door-keeper, Wm. Mcalpin (re-elected) ; trustees,
Thos. Ryan, John J. York, and John H. Garth; librar-
jan, John Robertson,

The representatives to the executive council will be
elected at the next meeting of the association.

TORONTO NO. 1.

Toronto No. 1, at their last regular meeting, elected
officers as below : President, John Fox ; vice-president,
Chas. Moseley , recording secretary, Thomas Eversfield;
financial secretary, Walter Blackgrove i corresponding
secretary, George Mooney ; conductor, Thomas Scaton;
door-keeper, Barney Doyle ; trustees, James Huggett,
George Fowler, and L. J. Phillip.  The delegates to the
convention, to be held at Kingston in August next, are
as follows :—John Bam, John Fox, James Huggett, A,
M. Wickins and Charles Moseley.

HAMILTON No. 2.

On Friday, June 1gth, the above association clected
the following officers for the ensuing year: Past presi-
dent, W. R, Cornish; president, \Wm. Norris; vice-
president, E. Teeter; recording secretary, James
Ironsides ; financial secretary, A. Nash (re-clected);
treasurer, Wm. Nash (re-clected); conductor, V.
Jones (re-elected) i door-keeper, Thomas Carter (re-
clected) ; trustees, R. Mackie, P. Stott, R. C. Petti-
grew ; auditors, G. Mackie, James Ironsides, J. Wadge;
sick committee, G. Mackie, W. jones, Thomas Carter;
delegates to convention to be held at Kingston, William
Norriz and G. Mackie. This association is reported to
be in a thriving condition, an harmonious spirit existing
amonyg the members.

GUELPH No. O.

At a meeting of Guelph No. 6, at which there was a
good attendance, officers for the ensuing year were
clected as follows: President, H. Geary; vice-presi-
dent, Thos. Anderson; recording scecretary, H. Flewel-
ling 3 financial secretary, P. Ryan; treasurer, C. F.
Jordan; conductor, J. Tuck; door-kecper, J. Thatcher.

On behalf of the cmplovees of the St Joha, N. B., Strect Rail
way Company, the supenatendent presented Mr. Geonge Wilson,
the retinny clucf ennnecr, with an address and handsome cigar
case.  Mr. Wilson thanked the donators for their expression of
K\\\l-\\'ill.

PERSONAL.

My, H. Rawstran, cashier of the Montreal Street Railway Com-
pany, has resigned, to accept a luerative position with a Chicago
compiny,

Mr. C. Berkeley Powell and Mrs. Powell, of Ottawa, sailed a
fortnight ago on the steamer Parisian for a pleasure trip in
England.

Mr. M. B, Thomas has succceded to the management of the
Hamilton & Dundas Railway Company, vice Mr. W, N. Myles,
who has resigned.

Mro T, Aheam, of Ahearn & Soper, Ottawa, is at present in
England on a business trip in connection with enterprises propos-
ed by his company in Australia,

Mr. George Yorke, engincer at Osgoode Hall, Toronto, is
ewjorimy a weddmg tour i England.  Mr. Yorke was married
on the gth ultimo to Miss Sarah Robins.

Mr. Thomas Irwin, of Montreal, has been appointed chief
engineer of the power house of the St. John, N. B., Street Rail-
way, Uanion street, to succeed Mr, G, M. Wilson,

Mr. William McCammon, of Kingston, Out,, was drowned at
Clayton, N. Y., by walking off the dock. Deceased was an
expert electrician and had charge of the electrical machinery on
Folger Bros.” fleet of steamers known as the White Squadron.™

Mr. W L Baker, Vice-President of the Postal Telegraph Cable
Company, of New York, was a recent visitor in Montreal.  Mr.
Baker, in addition to beiny vice-president of probably the largest
cable company in the world, having over 8,000 offices on the
continent, is a well-known figure in the electrical world and has
invented sceveral electrical contrivances.

At the commencement exercises of the graduating class of
1890, from the Stevens Institute of Technology, Hoboken, N. J.,
held June 18th, 1896, the degree of Doctor of Engincering was
conferred by the faculty and trustees of Stevens Institute upon
Commodore George W, Melville, engineer-in-chief of the United
States Navy, m appreciation of the excellent engimeermg work
performed by Commodore Melville for his country and the
adivancement of the science of steam engineering, well illustrated
m the world wide famed ¢ White Squadron.”  Only once before
in the twenty-five years history of the Stevens Institute has the
degree of Doctor of Engincering been conferred, and then upon
Professor R. H. Thurston, of Rbode Istand, who formerly occu-
pred the chair of Mechanical Engineering in Stevens Institute, and
is now Dircctor of Sibley Collegre, Cornell University,

Mr. Horatio Whitenay Nelson, who has recently taken charge
of the cable and wire department of the Royal Electrie Co., Mon-
treal, is an expert in the insulatingr business of lony and varied
experience. On completing his education he spent two years in
travel around the world, and then joined the Edison Machine
Works, of Schenectady, N. Y., where his work was attended with
continuous success during five years,  In 1889 he came to Canada
with the Edison General Electric Co. and superintended the Inrge
wire department of that corporation at Sherbrooke and Peter-
borough for four years, when he accepted the position of general
supenntendent of the works of the Waddel-Entz Co., of Bridge-
port, Conn., then cmploying some 300 men. Subsequently he
was entrusted with one of the departments of Messrs. Washburn
& Moen's yreat works at Worcester, Mass., which charge he
relinguished to accept his present post.

TRADE NOTES,
J. Wallace & Son, of Hamilton, have just completed a machine
for the manufacture of acetylene gas for Me, T. L. Willson.

The Ottawa Car Company recently shipped two clectric cars to
the Berlin and Waterloo railway, and the same number to the
Galt, Preston & Hespeler railway.

The following statement shows the geographical distribution of
sales of Babeock & Wilcox water tube boilers during the month
of May last, the figures indicating the horse power. American
sales: New York, 774 h.p.; Peansylvania, 300; lilinois, 6,400 ;
Cincinnati, 3303 Tennessee, 6003 Canada, 1,7323 total, 10,146
h.p.  Forcign sales: England, 4,934 hp.; New South Wales,
200 ; Scotland, 200; France, 686; Germany, 7363 Spain, 722
Peru, 12535 Norway, 280; Sweden, 373 Egypt, 1,728: Russia,
1,142 : China, 1605 Japan, 1.320: India, 363 Cuba, 753 Mexico,
64: total, 12,013 hop. The grand total, including 1,920 h. p.
marine boilers, is 22,137 h.p.  The number of Babcock & Wilcox
automatic chain grate stokens sold during the month was fittcen.
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ACETYLENE GAs.
By Geo Brack

GREAT inventions and discoveries are often apparently the resu't of
accident, but the scizure of the occurrence and turning it to account
marks the true scientist 3 such was the case when our counteyman,
Thos. L. Willson, discoveted his method of praducing calcinm carbide,
for it was known to chemists as a rare product, as shown by the follow.
ing references @

"S'ir Huwmphrey Davy abserved that when cathon and potassivn were
heated sufficiently to vaporize the potassiim, a substance was formed
which has been recogmized as the first reference 1o a group of carbudes,

In 1836 Brezelius announced that the black substance formed in small
quantitics as a by-product in producing potassium fiom potassic carhon.
ate, and carbon was carbide of potassium,

Wohler in 1862 announced that he had made the carthide of calciam
by fusing an alloy of zinc and calcium with catbon.  He ascertained
that it decomposed in contact with water forming caleic hydiate anld
acetylene,

Berthelot in 1866 described sodium catbide or acetylene sodinm, e
discovered that the high temperature of the clecttic are within an at-
mosphere of hydrogen would unite with carbon of the chareaal tenminals
and forn acetylene gas.

In 1858 Willson, 1n eaperimenting with his clectric fumace, trying to
form an alloy of calcium from some of its compounds, noticed that a
mixture containing lime and powdered anthracite acted on by the are fitsed
down to a heavy stmi-metallic mass, which, having been examined
and found not to be the substance sought for, was thrown into a hucket
containing water near at hand, with the result that violent effervewing
of the water marked the rapid evolution of a gas, the overwhelming
odor of which cafurced attention to ite presence, and which on the
application of a watch, barned with 2 smeoky but Juminous flame and
numerous explosions. It was Acctylene gas.

To Willson is due the credit of discovering how to make calcium
carbide, at the price of about onc cent a pound in unlimited quantitics,
instead of the rare laboratory product obtained in grains, at the rate of
about $10,000 per pound, thus producing not only a new light, but for
manulacturing and commercial purposes opening up a vast range of new
combinations of hydro.carbons at a much chieaper rate than ever evisted
before, The dream of the Chemist has been realized and synihetic
chemistry took several strides forward. The possibilities ¢t cheap cat-
bide for light or chemical combinations places Willson in the front tank
of the scientific men of the age.

Calcium carbide, Ca C2, is described as a dark brown, dense substance,
having a crystalline metallic fracture of blue or hrown appearance, with
a specific gravity of 2,262, In a dry atmosphere it is odorless, but in a
moist atmosphere it emits a peculiar smell, resembling garlic or phos.
phorous. When exposed tu air in lumps it absorbs moisture, and the
surface becomes coated with a layer of hydeate of lime, which to a
certain extent protects the rest of the substance from further deteriora-
ton. Itis not inflammable and may be exposed tu the temperature of
a blast furnace without taking fire, thie exterior only being converted
into lime. When brought into contact with water or its vapors at
ordinary temperatutes, it rapdly decomposes, one pound when pure
generating 5.892 cubic feet of acetylene gas at a temperature of 64° F.

Calaum carbnde 1s mnnul’aclurc(f from powdered lime and carbon in
the shape of ground coal, coke, peat or charcoal, these two sulntances
being fused together in an electric furnace.  The process is very simple,
and may be described thus:

The Jime and carbon, having been ground to a fine powder, is intim-
ately mixed in a certain proportion and fed into a crucible or furnace,
the lower part of which hasa carbon plate which is attached to one of
the dynanto terminals; the other terminal is connccted to an upright
carhon resembling the upper carbon of an are lamp, but much larger,
being about three feet Jong and 12 by § inches incross section.  An
alternating current is delivered by means of transformers to the carbons
at about 100 volts and 1000 amperes. A small portion of the mixture
is fed into the furnace, the upper carbon is raised about three inches to
form an arc and the mixture is fused by the intense heat which ranges
from 3500 to 4000 degr. C.. while that of the ordinary smclting furnace
is only 1200 to 1500 deg. C.  The carbon is gradually raised and fresh
mixtute fed in till a mass of molten carbide about three feet highis
made when the current is turned off and the carbide allowed to cool.
The noise of the arc is said to be very peculiar, especially when the
supply of mixture begins to fail.

COST OF CALCIUM CARBIDE.

To paositively ascertain the cost of this product, the Progressive Age,
of N. V., sent three commissioners to Mr. Willson’s aluminum factory
at Spray, N. C., in March last, to invesngate thoroughly, and their
report is published in that journal under date of 16th April, 1896, The
commission consisted of Messrs. Houston and Kennelly, well-known
clectricians, and Dr. Leonard P. Kinnicutt, Disector of the Department
of Chemistry at Worcester Polytechnic Institute, who investigated
thoroughly and took full charge of the factory during two scparate days,
making two runs of the substance and taking samples with them for
testing in their own labaratories.  Notwithstanding that the factory at
Spray was only an experimental one, and the greatest possible output
only one ton per 24 hours, and the fact that transportation of matetial
was excessive, costing $3.05 per ton for coke and $4.55 per ton for
lime, and estimating $11 per day for labor, including a superintendent
at $4 per day, they figure the cost at $32.76 per ton.

Messrs. Houston and Kennelly add a scparate estimate for the pro-
duction of five tons daily under more favorable circumstances, but with
water power at $§ per- year as at Spray, and figure the cost at $20.04

rton. They add, ** The cost of producing calcium carh electrically,
is cvidently limited by the cost of lime, coke and electric power, no
matter what the scale upon which the process is conducted.”

*If we assunic 2 pcrm( clectric furcace, in which ncither wtaterial
nor cnergy is wasted, that is, a furnace which ensures the complete
union of calcium and carbon without loss and with no escape of hicat in
the process, we know that one ton of catbide would require for its pro-
duction 1750 1bs. of limc and 1125 pounds of purc coke.

*It has also been caleulated from thermo-chemical data that 134
clectrical h.p hours will be almost precisely the right amount of encrgy

to ll"‘“l“"" one pound of catbide, or 3000 It p. hours pet short ton ol
carbide,

¢ Consequently, if L, is the cost of lime in dollars per ton, C the cost
of coke per ton, and 1 the cost of an electrical hup. hour, a theoretically
perfect plant wonld yield carbide at a cost per ton, exclusive of labor
andd fixed charges, of 0.875 L, 4 0.5625 C + 3000 I,

** For example, if e “(assumed pute) costs $2.50 per short ton,
coke (ascumed pure) costs $2.75 per short ton awd an electrieal horse-
power of 200 worhing days of 24 honrs vach, cost $12 at furnace ter-
minals (0 1667 cent per working horsespower hour), the limiting cast of
carhide i a perfect }'umacc would be $3.73 per short ton.

** We may therefore summarize as follows': Calaum carbide by the
clectuc furnace canuot be manufactured chicaper than $8.73 per short
ton--for material and power, exclusive of clectrade carbons, labor,
depreciation, interest and other fixed chatges.

* Owing to inpurity of matenals amnd departure from theoretical per
fection in the clechic furnaces, we found at Spray the actual cost of
matcial and power, irtespective of clectrode carbons, labor, cte., is
1.335 L. + 1,125 C + s122 I

** Under favorable condutions such as we believe can be realized in
particular locahities, the total cost per short gross ton an a plant whose
output is five tons daily, might be $20.  Under the actual conditions
existing at Spray duting our tests, we find the total cost to be $32.76
per short gross ton if the plant were worked continnously.”

In the above Jowest estimate of Messrs. [Houston and Kennelly they
place horse-power at $1z, whereas Mr. Willsun has secured water
power at Spray, and also in Canada, at a cost not exceeding $5 per hup.

On this basis, and assuming L at 2.50, C at 2.75 and ' §,00, the
figures would amount to 2.18 + 1.§5 + 2.08, or a total of $5.51, The
coct of lime and coke, however, is placed at a very low figure, but it is
cvident that the true theoretical minimum price is between $5.81 and

73 : . :
1 bave also the following estimates of cost at the Niagara 17alls estabe
lishni-at, to prodice one ton of carbide, at rate of 10 tons per day.
It requires 200 Electeical HLI%, 24 hours at $20 per year, $to 95
1,440 bs. Coke @ $3.50per tom . vvvesevanees 282

1,800 Ibs. Lime @ 4.50 per oM. cvaneaenens 4.0§
Labor, Depreciation, &c., &Covivennenens.oos 618
$23.70

It is noticeable that this cstimate is somewhat in eacess of the
theoretical values as lad down by Messts. Houston and Kennelly, and
may be improved on as experience is gained,

1 was informed that the fitst run of carbide manufactured at Niagara
Falls early in May gave about 257, better results than their estimate,
and that they hoped to imprave still more as they gained expericace
and the men got used to their work.

Mr. Willson commenced to erect a factory at Merzitton in April on
the old Welland canal, where he has secured 1500 horse-power at lecks
8, 9 and 10, and expects to turn out carbide at the rate of 734 tons
datly at the Jowest possible cost.  He has alsu sceurad o very Tagge
amount of power in the provinee of Quebec, where he intends ta mane
facture not only for Canada, but for export to foreign countries.

It is quite evident from thereport of the Progressive Age commissioners
and from the experience of the Niagara Falis Company that calcium
carinde can be made and sold at a price to cumpete with ardinary gas
and electric light.

Tt takes to praduce 100 Ibs. carbide, as shown theactically, 87 1f2
Ibs. lime and §6% tbs. of catbon: of the lmter 37 12 Ihs combine
with the metal calcium and 183 1bs. combine with the 251s nfiayg v
of the lime, and escapes from the furnace as carbon monuxide, in accond-
ance with the following formulae:

CaO +3C =CaC2 +CO.
8734 ths. 4 56 Ibs, = 100 lbs. +.433¢ ths,
CaCa =Ca

= +Ca.
100 lbs, =62%41bs.+37 1/2 1hs.
co =C +0.
433 1bs. =183 lbs.+25 Ibs,

Calcium carbide contains 62.5 paits of calcium and 37.5 pats of
carbon in 100, and when brought into contact with water acetylene is
geaerated to the extent of 5.89 zubic feet of gas to cach pound of
carbide used ; or by weight 100 Ibs. of carbide and 6% . of water
cvolve 40.63 1bs. of acetylene gas and form 115.62 Ihs, of caleie hydrate
(stacked lime) in accordance with the following formula :

CaC2+2HH20=Ca 01120+ Ca2 H2,
100 +36.25 =115.62 + 40.623.

The acetylenc gas so generated. contains in 100 parts 92.3 parts of
carbon and 7.7 parts of hydrogen, or in the Ju625 pounds grenerated
from 100 1Us. of carbide we have 37 1/2 lbs. -of carbon and 33§ ths. of
hydrogen.

Acetylene can be produced from carbide by the additivn of water aml
distributed and stored in a gasometer, or the gas may be comprened
into a liquid and kept in a suitable cylinder and drawn off as reqqurnald
for consumption, a reducing valve being adjusted to give the necessary
bressure for burning.  One cubic foot of liquid expands into 40o culne
cet of illuminating gas, so that a large supply may be stored in a very
small space, but for experimental purposes and for a timited supply it is
preferable to make the gas direct from carbide and store it in a gaso-
meter.

The pressure necessary to liquify acetylene depends upon the tempera-
ture. At 67° it requites a pressure of ncarly 6oo ., at 327 323 ibs.,
at 28.6" Lelow zero 135 tbs., and at 1100° below zero 15 1. We see
that thete is no danger of freezing it in any habitable place.

As an illuminant acetylenc surpasses in brilliancy all othertluminants
known. When burned at the mte of § cubic feet per hour it gives 240
10 250 c.p, wheteas the best coal or water gas rarcly cxceeds 22 candles
for each § cubic fect burned per hour  Acctylenc };:m thus gives 10 to
12 1/2 times the lifht of ordinary gas, or 1000 feet is cquivalent to
10,000 t0 12,500 of ordinary gas. Acetyleac is a commercially pure
gas, containing 68 per cent. acetylene and 2 per ceut. of aw, the lattee
having shight traces of other substances. It s clear and culutless, with
spedific gravity of 0.91.

When a light is applicd to acetylene in open air, it buins witha
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bright yellow but very stoky flame, vn account of its eatreme richnesy
i carbon, but whea conined amd dehvered undes sustable pressute it
gives an exteemely pure white Iight resembling the oxy-hydrogen light,
and is the nearest apptoach in color and purity to suntight of any kuown
artificial light,

113 POIONOUS NATUKRK.

Acatylene, when made from eapensive chiemicals, was known to be
very potsonous, but as made from lime and cathon it is preved to be
less injurious than ardinary gases.  Jts strong pungent smell is a safe.
guard, as no one ¢an remain in an atmosphere of it a sufliciently long
time to be harmed 3 handy for_hotels swhere the guests blow out the
lights ; in such an event the ** BlowBard * could not get 1o sleep before
he of sume ane else would be compelled to investigate,  The etfect o
the human system is rather 1o intoveate than stupaty, and wiile jtisab.
sorbed by the Dlood it does not fornm combinations with it it asphyai-
ates less” capudly than ondinary gas.  Moissan of Fiance and others
made exhanstive experiments with the greatest care with acetylene and
coal gas on ammals, and proved conclusively that coal gas was much
more paisotios than acetylene,

EXPLOSMILATY,

Acetylene, when mined with 11/ times its volume of atmospheric
air, becomes slightly explosive, and reachss its maximum: explosibility
with 12 volwaes of air, decreasing till at 20 volumes it ceases (o be
eplosive,  Coal gras reaches sts masimum - explsibility with g volumes
«Carr, o that ordinary gas is more eaplosive than acetylene,  Accidents
and explosions reported cecently havegiven the impression that thegas is
very dangerous, Lot us examine this feature.  Take the case of the
accident in Quebee last winter.  An ingemous mechanic made his own
dynama, furnace and carbude 3 he was experimenting with the gas under
pressure, 10 hquify o s0 as (o get it into the smallest posible space.
le had an 1on pape 8 inches lun;i amd 4 tnciies diameter with cast iton
ends, A pressure gange at one cad and a valve at the other.  He had
teachud a pressue of 360 dts, 1o inch, and observing that the gas was
oeaping around the walve, hie used a hammer o stop the leak, when a
a pottion of the wetat broke away and the gas escaping struck him in
the cye, penurating the bram and Killing him instantly.  Owdinary air
uniler sinfar conditions would bave been as fatal. It was afterwards
foand that the on encds were thin and poous and the wonder was that
ey s the pressure.  There was no eaplosion § the coronet’s verdict
was **acadental death.””

Ihie exploson at New Haven, Conn,, 21st January fast, was caused
by i eapenmenting with liquid acetylene, under a pressute of 600
b, 1o the nch, and [ presume all accidents reported might be traced
1w unauthurized patties experimenting with crude apparatus, and ignor-
ant uf the necessary comlditivns foe satety We know that air, water,
gas o dectricity, an dangerous l!llllt'l certain c-mdilionﬂ. but hamnless
when prupetly controlled, and it is no argument against acetyleac that
it s alwo dangerous when improperly handled,

KFFKCT ON KLRULTRIC LIGITING,

When T fitst saw acetylene gas in September ‘94 1 lelt sorry for the
clectiie companys, because 1 ihought the gas compames would readiiy
adopt the new gas and regain their fonmer monopoly of lighting,  But {
do not feel quite so Jowncast now ;1 realize that the margin of cost of
prouduction is not so preat, and believe that gas companies will feel the
competition cqually with clectrie, unless they adopt the new gas for use
pure, or as an caticher to their present output, It is said to be uscful
as an cnricher for coal gas, but not so suitable for water gas.

1of, Lewes, of England, one of the best gas authontices there, sug-
ests that gas compunies should distribute a low illununating coal gas of
about 12 c.p. throvgh theit mains for heating, cooking, cte., and that
each place wing illuminating gas be supplied with a cylinder of acety-
tene to be fed into the illuminating pipes in a certain determined pro-
pornon, By some such process as this thete remains a [age field for
caal gas 3 otherwise voal and water gas must go,

The incandescent tight has hield first place for interior illumination on
account of its steadiness, purity, coolness, and not withdrawing oxygen
from the air nor adding noxious clements to i, Acetylene will divade
this ficld with the incandescent bulb 3 it is a pure, white, steady light,
of tow heating pawer, withdraws very little oxyren from she air, and
does not add wpurities to any greatextent.  ltsflamehasa temperature
of 990 to 1000 degtees C., while ordinary gas has 1300 deg, C', bt s
only onestenth to one-fifteenth of the quantity is used for equal light, its
heating effect is slighlly in excoess of the incandescent hulb.

Taking the theatetical B, U, P, accessary to produce one ton of
catbide us 3000 h.p. hours, and using the same for a supply of clectiic
Light by incandescent 4 walt lamps, we have the fellowing 1 3000 2 746
= 2,235,000 walts + 63 gives 34.970 16 c.p. lamps for one boar, or 1453
burning 23 hours dontinuously.

The same poner cquals one ton carbide, which burned in % foot
burnets gives 31,500 16235 . lights, ar 1343 burning 24 hours.  This
Rves a mangin apparently in favor of electiic lighting, but you cannot
use all your clectic lights at the source of cheapest produaction, nor run
a continuous even load for 24 hours, but have in addition to sustain
loses 1n distnbution moie than proportional to the distance conveyed ;
also lamp tencwals,  \Waith the carbide it is different; it can be made
at the place of cheapest production on a constant load night and day,
and a small sum transponts the catbide to any place desiial, where it
can be used to its full poner without los  Figure out fur younclves
the problem of transatting clectic current for use 10 10 109 miles from
source of production and u:\mlwnng catbide by freight the same
distance, and the comparison witl be lagely in favor of catbide.  1ence,
for use in close pranimity tu the ponet house on a steady even load day
and night, the cost will be about the same if power conts the same, but
as that is not practicable in electsic hghting, the margin is in favor of
catlude, but not to such an eatent as to seriously hurt the clectric come
panies employing the best appatatus under the modt improved condi.
tions, as may be found in lagge crties, bat it s posable tn small towns
where the best 2nd most economical ednditons cannot be obtained and
a thorough manager sccured, well up in the scienuific as well as the
practical conditions, electue hghtuing may suffer.

The casc of distributing acctylene is remarkable.  Owing to its high
illuminating power, very small main pipes may be used, and as frost

does not affect it the pipes need only be laid below the surface, so that
little or no expense need be incureed in piping a town.  If the cost of
mains equal cost of poles and wires the central station or gas house only
requites a small tank for a generator and a gasometer of suitable size,
as compared with engines, boilers and dynamos tunning when only one
light is required.

We may then conclude that in the race for supremacy closer economy
will be practised, better service given, the public will be benefitted, all
will let their light shine to the best of their ability, and the one best
deserving of patronage will survive.

POWEDX TRANSMISSION BY POLYPHASE E, M. F.'S.
Ly Gro, Wirg-Frasin,

T uulization of the natural resourees of a country is amatter
which should interest not only the engineer upon whom devolves
the responsibility of their development 3 not only the capitalist
who is o the look for investments, but the cconomist and (he
politician who have the grave vesponsibility of ditecting a1 nation’s
cnergics into remunerative channels,

The possession of cheap natural power, whether in the form of
coal figlds or large rivers, is a national asset, the importance of
which it is impossible to overestimate, constituting as it doos the
very basis whereon rest those munnfacturing industries that go
towirds making a nation sclfesupporting and progressive.  The
foundation of Great Britain's commercial pre-cminence is her
immense coal fields, enablinge all processes of manufacturing art
to be carried on ineapensinely, and thus giving her a very favor-
able st in competition with other manufacturing nations,  An-
other favormyy circumstance is that her immense deposits of iron
orey ate it not i all cases contiguons to, at least very dose to, the
coal fields.  The power, therefore, is nearly on the spot where it
s wanted, and owing to hee insutar position, the yreat highway
of commuerce-~the ovean—s at tie sery doors of hoer Lictories.
Great Batun, probably, has wdeal oumufacturing and shipping
facihties ¢ vaw materal, raw power, natural highway, all pached
mto a very restnicted area.  In Canada, we have the thiee neces.
SAnesS—raw power, raw material, great highbways,  but we rarely
find them all present at the same -spot,  Nature gifted Gueat
Betam from the outset 5 Canada must turn o science for the
development and utithzation and the combimy of those saattered
advantagges.  \We have great and reliable water powers, we have
unmense watural wealth m ores, and tmber, ete,, and we have the
higghway of the great lakes and river. . Governmental and private
enterprise has provided, as well, railway and canal transporting
facihities, but we frequently observe that the power sources are so
situated as to be comparatively inaccessible 1o railwi Thus
manufacturingg establishments, in order to avail themselves of the
former advantige, have to locate themscehes unfivorably with
respect to the latter. The cost of handling, teansshipping, cte.,
being a very appreciable factor in the total market cost of manu-
factured articles, the cost of an additional fink between the pro.
ducing point aind the shipping point, is sometimes ~o great as to
make it commercindly less expensive to locate at the shipping
point even though that involves the use of a more expensive
power.  Aay means therefore that enables cheap power 10 be
brought to the most convenient shippine point, effects a combinae
tion which is of the greatest value to a manufacturing community.
The intense competition in all mannfacturing industries has the
inevitable tendency to lower selling prices, and _this reduction of
profits must be made up cither by a depreciation in the quality of
the products, or by a rigid system of cconomy in manafacturing
processes.  The cost of production must o down, and any means
of lowering it must be availed of.  We use the most eflicient
machinery, we concentrate our factories round the best shipping
places, we go where labor is cheapest, where power is cheapest,
tand chieapest, teansport most handy.  We do anything 1o save @
cent in i hundied doltars, and upon the engineer frequently falls
the responsibility of saving it In his hands the policy of concen-
tration becomes one of the principles of power generation, as in
business ; and power distribution receives as close attention as
does the distribntion of the goods.  He wants to generate the
power as cheaply as possible, and to transmit it to the utilizing
points with the least waste ; amd he avails himself as far as pos.
sible of every natural advantage—natural gas, water for condens-
ingr, water falls, cte. We are all acquainted with the usual means
of transmission=by belting and shafling, gears, hydraulic and
preymatic pressure, and o on 3 and know that the frictional and
other losses by these methods are so great that very soon a limi.
1< reached, beyond which it is not commercially possible to trans-

mit.  Hence we find, not only in manufacturing towns and
villagres, but even in the larger factories that several prencrating

points are necessary, when but for these losses one very large
and very eflicient central geaerating plant might furnish all the
power required throughout the entive arca or district. It i,
therefore, also that thousands and thousands of horse power are
muming 1o waste every day, in the many powerful rivers that
drain parts of Canada. 1t i simply because the nearest enilway,
or other shipping point is so far distant from (ae waterfall that the
power cannot be transmitted 10 a factory on the railway, and the
extra haul and cartage would introduce an additional expense
that would be prohibitory.  If the power could be trunsmitted at
reisonable cost from the water power to & convenient point on
the railway, then the utilization of the cheap power and the ood
transport facilities might together be commercially advantageous.

Itis now some years since the suitability of electricity for the
transmission of power was recognized, and we have scen elec-
trical machinery coming wore and more into use, ousting other
methods and proviag its superiority, not only on practical but also
on commercial grounds. We have scen gencermtors grow from
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2§, 5% 100 fLp., 10 1,000 hup. in size per unit; we have transmitted
the power at constantly increasing voltagres up to 300 V. for direct
curcents, (Or even greater in series machines,) and we have seen
the direct current evolve into the alternating simple, aad thenee
into the atest and highest iype, the poly phase altennating @ and
toscity wee find thousands of house power transmitted at pressures
of 10,000 volls, f1om waterfalls on a4 mountain, or in a woge
where it is impossible to locate a factory, and over distances
canging from i few hundred yavds W thicy miles and more; we
find these Lwgge amounts of .« nevgy beingg wislized i every
industrial and domestic puepose, in units of from 5t 10 1,000
horse power.

This tremendous widenings of the ficld of electrical poasablies
has not been attained by vatuead growth only. As the fick)
widened the seience developed 3 improved methods i 10 keep
pace with increased demand, and while it was otiginally the
denid that stimulated the invention ol polyphase curents, poly-
phase currents bave in thein tn pracicdly revolutionized the
art of electrical generation, transmission and uwtilization, and the
old formulia ¢ e-= e that was alight unto the path of the direct
cunrent man, is no longer suflicient in the calentation of alternating
curtent circuits,

It is the development of polyphase working that has ven-
dered commercinlly possible the clectrical transmission of power
over great disunees, and its reconversion into mechanical power
when vequired,  Polyphase catrents cie mevely ordinnry alternat-
e currents ; are generated sepitately as sucly snd possess no
peculiae properties i theniselves, Owingg, howeser, 10 their
difference in phase, the fidlds produced by them have differemt
values st the same instant, and it is in this adone that the peculine
properues of the polyphase syatem teside. As they are, however,
alternating currents, dl those peenliar phenomena met with in
alternaung current work aie inlicocat i poly pliase working, and
as o rule assutie an amportance which caims vary careful consid-
eration, Owmg alwo to the cosnbination in the same divcuit of
several EQLE s differing i pliase, complications anse which are
not present m single phase dircuits. Betore preceeding to the con-
sidetation of the mutual actions ad teadtions of these gquantities,
1ty be of interest Lo trace the progress of esolution of electrical
warkuyy from direet curtent, thiough simple alternating, up o
polyphase alternatmg. Up il quite recently direct carrent was
the only means of power transmission and disttibution 3 but the
Lt of pressure necessanly anposed on this method was so low
that the cost of copper for Liege arcas or oy Jdistasices bed une
profubitine, and recottse wis had to the atersating current wsed
with statce transformers. By this seans trausmission voltage
coukt be as high as required, and atihzation pressure as low, but
here agm was 2t very veaatwus imtation due to the fact that
motors conld not be made to operate satisfactorily on the alier
naung curvent. Once atarted and brought upto speed, they would
w70 on untit overloaded, and then stop: but it required some
mdependent source of power to stint them, such as o steim
engine,  Itis quite evident that such motors contd not start from
rest, as cach armature coil was subjected to equal forces acting
in opposition to cach other and therefore newtralizing cach other:
it was ke the dead centre of an engine.  This was the stationary
field of an ordinary D.C. motor.  This difliculty was overcome by
the formation of a revalving fiekd, and polyphise currents ave
necessary for this purpose,  The principles of 1he revolving field
are the sitme as thase groreniug the resultant of meckanical forces
actingg i different i cetions an the same s, Sudpose imiass

i
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IIAGRAM 1.—PARALLELOGRAM OF FORCES.

M and two forces AT R ™ acting with known strength on
it in the directions of the arrows.  The direction in which M will
be forced—the resultant direction of the forces—will be MR,
which is the diagonal of the paraliclogram formed by drawing
parallels to A and B Now, it is plain that
i _ sin angle RMB sin angle RMRE
s “Gn angic BRM sio angle RMA
and as side a=side A, therefore

side A __ sin RMRB

sile B sin RMA
and that if we cause sides A, B, to vary barmonically we shall
also cause angles RMB, RMA to vary harmonically ; and conse-
quently we can cause the diagonal MR to swing between positions
MB and MA. Now MR is the resultant of two forces acting
together 3 consequently if we causc these forees to vary harmoni-
sally in strength (remaining constant in direction) the resultant
ditection will swing as above described.  Applying this principle
to magncts, and an armature, we can cause the resultant
magmetic ficld to revolve.  Two clectramagiicts, A, B, are placed
radially, and are separately energized by correms which can be
varied in steength by auy convenient means, say a cheostat
From the centre R of this are, as a pivot, is hung an armature M

capable of swingimg,  First of all magnet A s eonergized, B being
left dead; M s directly attrneted to 2\, and RM is the divection of
strongest magactic palle Then A is lef alone, and Bis gradunlly
cnergized, and as it becomes stronger it attracts Momore and
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DIAGRAM 2,—HARMONICALLY VARVING MAGNET AND ARMATURY.

4 A
> N

more towards atself, so that when B bas been made as strong as
A, cach of them attracts M with equal foree, and M will be held
midway between them; RMa2 beinge the new direction of magnetic
strongest pull. 16 now iy slowly decreased, it will atieact M
less and lesy strongly, M will approach closer to B, the strangest
direction RM3 will be the vesultant pull. Thus, by causing the
magnets A, B to vary in strength, one up, the other down, we
have swuny the resultant strongest field over the are B, of the
arcle. If we have other magnets, €, D, we could pull M
all round the circle, and that is what is done i polyphase work.

The two necessary conditions for the production of & tevolving
ficld are clectromaguets whose strenygth can be vatied up and
down, and some arrangement whereby adjacent magnets shall
attam thewr maximum or nunimutn strenggth at different mements.,
The first condition is evsdently et by energizing the magnets
wath alternatig currents, for i this munaer their strength wil)
assumie every vitue between a positive and negative maximum,
passingy through the zero point; and the sccond is evidently
cquintly met by energizing two adjacent poles, by twao independent
alternatiog currents, one of which starts o little later than the
other. A gdance at the dingram will miake this plain,. Wave 1

N1 NI

DiaGram 3.—Waves,

energizes pole A, wave Il energrizes pole B, The current in an
alternating circnit also rises and falls as does the E M F, andthere
fore the ampere turns, and consequently the magnctism. Wave
I1 being a little behind wave 1, as regards their equal strenpeth,
(strenyzth being proportional to vertical height of wave above zero
fine) the maguetism in pole B will be behind that in pole A, and
we have thus produced harmonically varying poles. It must be
clearly understood that the principle of revolving poles is applied
only to motors ; the function of gencrators beimr to supply those
shifted EM F's and currents. These shifted E M F's can be supplicd
by the same generator, or by several generators, the method
cuployed beinge cendered plain by the diagram. N, S, are two

S

D1AGRAM 4. ~GENERATION OF 2 SinFTen 13 F's,

polen-~part of arims yoke. A, B, are two cails of the armature.
The angular distance of A, B, is half that of No S When A i
nght under N, it is generating its maximum 1M Fi atthat moment
Bis halfway between N, 8, and its induction and therefore its EMF
is least. As the armature revolves clockwise, B jeeadually jrets
into a stronger ficld, while A is approaching a weaker one. The
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wduenon, and therefore the I M Ea Basmacasigg while thatin A
w decreisung 3 when B has ot under S, sts iduction and the
fore it 1M I as gereatest 3 at thes moment A s the mdway po
tion, amd therefore its EM Fis least. Therefore, in these two coils
weinge generated M F s whichare shified  that is ont of phase

and i we take the vadues of the EM F's ineach at the same
instant, we vitn constinet Lwo curves, showing the position of their
manin and minima, etes with respeet to each other. Diagram
No. gshens thesetwo curves. Ifthese E M s were taken through
separate irenits and joined respectively to poles A, B, in diagram
No. 2, we should have the simplest formn of polyphase generator
and motor,  Tnstead of having two coils W\, B, between the poles
N, S, we might space thiee, or any other convenient number
producing 2 phase, 3 phase or g phase 12 M s As, however, the
prinviples of pobyphitse £ M F'sapply to any sumber, and there is
no advantage in using more than three, we shall not consider any
higher number.  Ina polvphasal generator it is evident we can
have just as many complete cireuits as thete are phases. lna 2
phase there are two sets of independent coils: the ends of these
mght therefore be brought 1o four contact tings, and the ends of
the three independent sets of a3 plisise might be brought to 6
contavt rings, as the ends of a single phase are connected to two
contact tngs. But i study of the wave diagrams of o 2 phase
and of a3 phase eircuit shew that we can grealy simplify
matters, and do with less copper. Take a more simple diagram
of two phase coils at right angles to cach other.  In the upper

7 T =5 l
1
i
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DiAGRAM 5.

had of the EM F ditcle, the EM Fin each coil is positive and the

rent will flow from the ontside end of the coil towards the
aide e, in the direcnon of the arrows; here the M Fin each of
the return wires s the same direction, therefore we can come
bine them into one, instead of havingg two.  Suppaose the coils
has e revolved o the second position 3 here the £ M Fainthe 20d

\ T

DiacrAM 6.

el as positine cureent flowing in the same direction as before.
The E M Fin the sst coid ishowever negative (thie coil beings below
the horizontal diameter) and the E M EF will have reversed 5 there-
fore the corrent in 1 will aow low in the opposite direction to
what it did before--in the direction of the new arrows.  But it is
plain that here again, if we join the outside ends of 2 and 1, the
retum curcent from 2 can flow down g, the EM FS beinygin the same
direction.  Therefore in the two phase system instead of having
WO separate ciretits we can join the inside ends of the coils-~and

\ /
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DinGrav 5.
fead three wires from the jom and from the two outside ends as
shewn n Diggzram 5.

Sl ly wathahe § phase system we can jon the nsade ends
togzether, and lead four wines as shown i Diageram Noode But
this case it will be evdent that we can dispense with the fourth
wire altogether, as wall be pln from the accompanying Diagram,
Nuo. g, where the divcctonof the M F sinthe three wires at three
different povitions of the cals shew that always two wires can
help to camy the retom current of the third, therefore the fourth
v not neaded.

But while this combining of circuits very much simplifies the
matter from the above point of view, it very considerably compli-
cates it from another, because, whereas, with the individual

—
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DiGrAM 8,
cireuits we had o single EM F 1o cach, by combinime them we
have several E M 'y of differing phiase all acting in the siune circuit
——henceitis necessary to find their resultant EM Fo Thissesultant

P
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DiaGcras 9.

depends greatly on the way in which the armature windings are
connected up.  There are three ways : “star™ and “mesh™ and
independent groupings i the former is when the coils are all
jomed together at one end, the other ends leading to the circuits,
as in Dingram No. 9. The second, where the winding is continu-

Qa
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DIAGRAM 10,

ous 1ound the entire armature and at intervals a civcoit wire is
tapped off, as in Diagram No. 1o,
Diagram No. 11 shews 2 phase star connection, and here the

[e 3
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DIAGRAM 11,

instantancons E M F between terminals o, boand e d, is 2 B sin O
whete s the maximum voltage, and O iy the angle through
which the coil has passed from the positon of no EM F. At the
same instant the EM F between teeminals a, ¢, by dis /2 E sin
(O 4 45): that is to say the pressure between two live wires of
different phiase is 2 times or 1.41 times the pressure between the
terminals of the saune coil, and is 352in advance of the EMF of
the foremost coile 1 a common retum be used, the pressure
between cither outside and the common retuen will be simply
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double the E M F of ane coil, but the pressure between the two ont-
sides will be /2 tines thise 1T two phase woils e comedted in
comoesh,” it is plam that between wires i, b, there is simply the
ordinary voltage of coil a or 12 5in O3 while between wires a, ¢,
there is a voltage of | 2 E sin (O 1 437 )5 or agitin 1,41 times the
other vollage. . o

Similasly with 3 phase E M F's. Instay connection voltage between aand 2 is Esin
O that between b and v iv B osin (O41207)3 that Ixtween ¢ and v is 12 sin
(O #249)  The prescure between any two wires is A3 Ein (04:30) 5 ar if the pres
sure hetween one wite and the junction « ic tow valts, the presaure between any tw
wiretis A/ timesacgreator 1730 volic. Ma 3 phase armature be connected mesh
fashion then the voltage betweess any two wires i< siply: the voltage of a cvils  Dia.
ream Nowwo, L PSR .

Conseuently in wiring transumicsion cireuits we want to know how the cuils are
connectedd. ‘The amounts of cuseent in the lines are r;!lcnlalnl similarly, and the
general result arived at ic that in the dar winding the E M Fs between lie wires i<
greater than 1hat dne <wlely to the cuile; while the cuttents in lines and coils are the
<ame; while in the mesh winding the cursents in the line wires are greater, than the
curtents i the coils, bug the EMFsare the came, Of coutse theseincreasad EMFaaml
currents must have their effect on the sire of the wires used with wich polyphase

IM <3 and, not togo into the mathematical investigation of thismatter, which can be
found in papers by Steinmets, Thompeon, Weaver ancd cthers, we can s mmarise the
results as fullow s, comparing the amaunts of copper required by various systems, to
trananit same poner, at <ame fwe and same vittual soltage, referrmg them o the
standard of single phase alternating unit

Siogle phasecianer o vais ved wiiiei s 100 Per cent,
Twophase 4 wites ... . T L
ot

VDR ¥ It B
Threephase3 *  (neh) . 7% ¢
. “g ! (o). ciaeer 330300

Having now seen the niecemity for a revolving fiekd § having examined into how to
produce ity and ha ing alo invedigated the peculiar £ M F comeyuent of its uce, we
may reasonably turn to the consideration of what we cando with it.  Brietly, we can
maic use of the advantages offered by the alternating curtent system in thie trananis-
jon and utilization of power.  We can transmit at any voliage we please and utilire
atany other voltage we devite,  We can concentrate a highly efliciens steam :\q\l
electric plant in a factory, village, townor m‘- and <send power in every direction in
units of any size at a very reasomable cost. Wecan builil our factery ut-hl on a raile
way and load our goods onto the cars at once, and at the Qme time nake uw of the
abundaut cheap piwer now tunning 10 waste over o ledge of ruck twenty miles away,
1o run the marhinery. Jn fact, we can conveniently and cheaply hring our power
frous where it is Leing generated by nature’s agency, and lay it down just wherever
commercial considerations pmint 1o as being the best spot for s use. At this present
mement we have largze amounts being trananitted up to 3o tiles and over, peshagss
atd the very tiret leng distance sransnission, which wa< undertaken in "9t renmaine
today i of what is powible where enterprise, skitt and capital combine to
cffect a pasticular object.  The Lauflen.Frankfort lmxmni“mn!-hm transmitted 300
horve power over a distance of 110 miles ; and the efficicney of the entite plant was <
large a< 76 per cent. Thus the advantages of cheap power and of concenteation atud
efficicnt distribution are rendered avaitalile by means of pulyphasal currents.,

It hacalready been <aid that a pulyphaal’system s mezely the mechanical com.
Lination of several <ingle phase alternating systems, and it will therefore be evident
that all the conditions inherent in single phase alternating systeme will be met with in
lyphase working, Asthe distance and power requitements that caused the evolution
of the latter, are in general suuch more onerous than those imposed on the former, sowe
find that the reactons agtending the tae of the aliernating carreat as such, have a much
more appreciable influence and require wore careful attention in |->ly|:l|:\w‘_;:ov.vcr

ing

ralle, incre se< duectly wals the entrent, thesefore, other things being equal, it i< of
advantage to lessen the varsent as mued as grmabde,  Lhis s enturely i heeping
with the idea of alternating « et work, as e wse of w0 higgh voltage permits of a
amall aurgent to give the canie caciy tansmtted  We deerve wain that yaries
ditectly with the fraquency of alternations, sothat nther  hings heing opual, the use
of a low frespuency is of distinct advantage as tending 1o keep down the indwection
SME. (Lhas Jaa deduction, it must b obsersed, applies G the dionitsonly )
The evpression for the cagacity sutrent of acondemer 8 C 290 N K K 106,
Where ¢ theaurent,
29 is the familiar syl
N i again the frequiency of alternations
X is thie speditic capacety uf the condenser.
E i the impressed soltage.

Stadyung thisevpression we we that thic camcl'(y current it reases directly with
the frequency . and alw diveaily with the inguessad EME. The facor K depands on
the cross section of the wires and thee distances apart decreasing as the wites become
smalter, and as they are placed furthier anay from cach other

Placing the thiee evpressions for these -l\l-\ulilic\ tegether .
H oy BN M M
I. 29 NLCto * (€]
C 1g NKEw-* )

We alnerse that the symbol ** N standing for fiequency of alternation is a prom.
inent factor in all, and that the amon (tof hysteresic lese tof induction BME 3 ad of
capacity carrent 3 alt of them beeome greater as the froquuney inceeases  From (32)
we see that to tananit a certam amount of coents we shiould Tessen the cutrent as
h as paasible inonder to raduce the inductive deop, and therefore use as high an

fal EMPF as powible, But from (3) we «we that precisely the reverse telation. of
EMF and curreat dhioutd olitain if we wish to resluce the capacity cutient to a mini.
mum.  Inghus acn all ather cases, & balance muat be wught for, and conuneecial
comiderations must hasve the casting vate,

1 wash 1o draw your particular attention for a few moments to the retanlation of the
current behind the electromotive foree, brought atwut by the, induction of lines or
apparatus, as 1t hac o oanost ampurtant bearingg on the tananision of power  “The
poner or enetty of a circnit is, as we hiow, the product of the amperes into the
soltes but owing to thislag the actual power transmitted is less than the amoum
calculated by multiplying the amperes and volts § and it beconies less in propostion as
the bag Begoines greater,  Thiswall be rendered evident by studying the diagram No,
12, where it is seen that the mavimum corrent flow occurs whicn the EMEF has
e its masimnm 3 and convejuently at no time can the power of an altermating
current Lircuit containing induction be equal to the power of a 1) C drenit of <ame

Quantitatively the power of sucdi a cirenit is equal to CxExew wlhicre
is the angle of Lz, "Thic evpression follows directly from a consideration
of the diagram  contecting generator b M EF, reactance and cffective 1 M F,
where it is obierved that the ffective 1M F equal 10 the genertor M«
the conine of the lagz angle ‘Ihe less the reactance, the more nearly does cosa
approach unity, and the less isthe pawer lost inthe hae,  ‘The cosine of the lag
angle ¢ called the ** paner factor * of the circuit, but in tiguring the power factae for
a particular case, we have to tale into comideration not only the reactance of the
lines, but alwo that due to the self induction of trandonuens and motars, o that the
aalculation of the sesultant pawcer facter of an entire system, becontes a somewhat
annplicated matter. 3¢ is an abwlately necesary matter, however, ecause the
generator cagacity ated KM EF have ot to be farger than the actual power soquired at
motors, by the anouut ** \ <ees " where v isthie amount sequired of the motors,
We first have the line pawer factor § imposed on that comes that of the trmausfonmers,
and lastly that of the indudtion wotors, o the resultant power factor is teally a
quantity to be techoned with, X . )

0 thisy face it will be aprops 80 consider that poculiar condition of equilibrinm. -
called revonance -Lrought .\L)ul by mt oduuing suflicient capanity into the line to

Whereas in, .
plants the reaction and influence of hiysteresis, induction, capacity are negligib e or
comparatnnely so, when lange amounts of p wer are to be tranamitted over wreat
distances, they not only become appreciable, but a ¢ avery considerable factor in the
ealentation of the circuits and the sire of the enerator units . .
Tysteresis i< a b attending the iration of iron Ly alteenating
curzents it i< a sort of magnetic friction, and requites power to overcome it,
Inductionisan EMF generatedin awire by theimposition suit o(an alternating EMPF
and tendeto oppose the the impressed EME, 3t thus requiresa higheeinitial or genee.
ator altemnating EMF tosend a desired current throngh a circuit puonsessing |mlucpnc5
than it wou'd ta send a direct cutrent through the <ame circait.  In wuch a circuit
there is not only the usual Ohmic drop, Iut alvo the inductance drop, and a< thewe
two sotices of dup act, not in the sune line but at right angles o cach other, the
recltant impressed E M F is compounded of the tequirad effective EM F 3 the resise
tance 12 M E, and theinductive EM F, . . .

Capcity isa <ort of absorbing quality in the wire which requires tobe, o to peak,
atarated yxfmc it will geansmit any corrent. Tis effect i< 1o reuire a larger amount
of carrent to be gen rated than would be roquired if a0 divect current were being
transmitted.  “Lhe effect of nduction icnot oul)‘ to intresluce a drop of {ts own over
and abose the Ohmic deop, Lat it actually daims back the currents in the circuit ~o
that the EMF wave and the current wave are out of phiase with c::clmlh.ct: that isthicy
da it ateain their masimum or other symmetrical values at the same incant, .

‘The cffect «f capac 1y i< ditferent in one <ense to that of induction, in that it
requites the generation of a greater current instead of a geeater ENME, and oppunite in
anothier sense, in that it tends to catise anadvadice of the current wave in front «)f l[nc
EMF. ‘Ihe combined action of these two quantities is called the veactance of a circniy,
and as it generally happens that the inductance is greater than the capacity, thercisva
*lag ” of current wave behind the EMF  The telative displacement of these waves
<shown in Diagram No, 12, The lag anzgle i asery important intluence on lic

work than they do 1 single phase lighting wotk, i

DIAGRAM 12.= LAG O CURKRNT WALk {hanne Fo M. F,

power transmitted, The reactance of a.civum aasat richt angles 1o the revivance,
and the EMF toquited taovercome their combined action is aqualio the s quate vt
of the sum of their squares, thus total drop ~ N RFg(Reut )2, The total drop is
calledd the impedance of the circuit.  The lag angle is found thue;
teactance
teistance
X Hyercsis may e at once dismicnd f!mn further consideration, as, though prevent
n L‘cncv.\mv\,ln\n\fmmtu and r!mlov‘. 12 Joes nut enter as a_l’.\uor o LAl INION,
but merely asane of those machine data of which engineursinfurm thennchies when
lslmmm: an emerprise, 1t must be id, houcier, that the eapression for the energy
ot in hysteresis s H - A B16xX N~ M.

Where 1 Energy consumed in esps.

A Conaant depending o n‘mgnuic hanines,

tan lag

1t . Density of indluction ju lines per CM?
* N Frajuency of altermnations,
M Maswafiron in CM

Other iings beang eyual 1t would b adramagenus therefite 11 heep the fraquency
down and to have the density low. - .
The capresian for the induction EMF ofa arcuitis -2 » N LChio-3.
Whete L. stands for induction EMF.
2 o is theuwal symbol,

N stands for our old friend the frouency of alternation,
1. stands for the specific inductanve of the curcuit, and depends on size,
tengih, and mutual disance apart of wires.
€ Mande for the current in the conductor,
Studying this expeenion, we nlerve that the fnluctive

MF,or Lyacit willle

the inductance.  In thivextreme case we shall bave 00 te ctane, only
olimic resistance ; the current will be acttally  m phase withi the LME L and owing
10 the fact {as pointed out by Stesnnmictz) teat the capacity EME will b it the sanme
direction as, and therefore a i ‘ IMFEF, the resultant EME wall
be actually higher than the ini ion of EMEF'< might bhecome a
serious matter, as tending to ruin insulation on short lines, butic bvisted by of

ing the line out of balance.  To Professor Dutltug i< due the credit of first point
out its posibility.

Wehave now exantined the main features of polyphase circuits, and can o on to
the consideration of some of the § ractival ynestions that arise in the discussion of any
pasticular case, “The voltage of teanumission is prolably the fiest question, and it is
r!.\in that the higher the voltage used, the lesathe Lopper necesary $ but it is Thnsted
by various practical considerations. “The generator EMF s of ‘oourse, limited by
the corstruction of the machine, as to whether s, ace peunits of more or dew insulat
ing material, This can, howerer, be raisad for transmission purgoses to any voltage
requined by intesposing step-up tranformers Wetneen the line and gensrator,  For
any high pressurce these transformers are filled with oil, which b s a high inatating
\:Juc. and basthe advantage that if a spark docs jump at auy time, the oit Do
tack, s that the trunforer is not peonanently injured,  On the lines 4 pressiie
of 10,000 volts is quite casily handled, the insulators being large, with plemy inside
surface, and the copper ¢an be bare, M the other end of the line the voliage ean
cithier be reduced at once o that required at Lunpe or uiotors, or 1an be redueed
figst to a convenient disributing voltage <y 100 or 2400 and then be reduced 10
the Lamp or motor seltage. 1t should, howeser, be borne tnmind that cach such
raising or lowering of vo tage mtraduces an apprecaatle pescentage of b into the
weneml calculation.  For indance, if a large step-up or stepalown transfotmer hiasve
an cfficiency of 98 , thien the lows ina guir ic 4 duc solely o IR, leakage, and
hyterenic, without taling suta account that Ind due to the bus anteodiced by the
induction of the coile. Anothier aquestion to be scttled o ** ahat frequency of EMF
shall be used 7' and thicis one that T do not think receises suftivient consuleration,
If we ook for a mament at the eapressivas for fiysterc nduction and wageity,
we ahall sec that all these locses vary directly as the fraquency. 1t would appear
therefore that it would be very advantageous to reduce the fiequency as much as
prsilile,  The reduction of frequency, however, ha< the counter-lalancing dicad-
santage that it renders necesaary ghe use of larger, heasier, and therefore more ex.
pensive apgxuatus, and that if (thecurient) 1s 10 e used for ilgluiug. fess than alwt
40 or 3o altemnations per secomd is apprecialde to thie eye in incan rescent L, snd
less than about soinare lampee It i010 be ueed wolely for priwer purjenes then
this limiy i taken away, and the actual decision should bemnade on the tasis of
whether the enterprise can better affond to waste power in the lines, ur to ingrease its
capitaliration

A subject of such interest as * Klectrical Transmicion ™ can handly receive ade.
Quate treatment in the limits of a short paper, and ase aleeady trespassed cone
siderably on your good nature, Lut [ desite to very brictly touch on those prefiminary
comviderations which should shape the policy of any suchi e terprise, amd the impont-
ance of which ;\'l wear to be not duly recognizad, * The cngneering featutes of any
enterpeise shou (l Le not only infti-nced, but actually decidad by wimmetcial wn-

3 Elcctricity is not the object, but the means 3 the object being 1o make
moncey by the sale of joner, “Lhe engineering nust be dedided by thie commercial
valuc of this power.  Assume a water piwer ten miiles diseant feon a manufactariog
town, the energy of which isto be clectrically trmmmitted.  What loswe is to be
allowed in thelines? Can we affon 1o lose a good deal in the lines, trandoniners,
ctes, 3kl o reduce thie sire of cur contucton and consequently onr woustruction
capenne? or would it be better 1o heep the Joss as Tlow as ponulble, and save the poner
for <ale? Enginecting \ysyou cn make your lone ad little or as great as you
pleace, but commicrcial condiderations @y if power is more valnable than money it will

ay to ave all the power poible for e, even at the expense of heavy conducton,
‘l’ thete be a large demand for, powerat a high figare, and the wouree of powet is
lunital it i bost to waste aclittle as posible s if the supply Ie very large and the
demated s I, it may, on the contrary, be best to waste much in the lines, in otder
to teduce the copper cont.  Here again commercial considerations are paramonnt,
for it i< olnious l‘l:\l if much poner 1cto be loat in the bine the generators and water
wheeld must be sufficiently Jarge to furnish this waste power, and therefore cast more
moncey, amd x balaice must be struck.  Unce a dotision bas teen wiived Wt ant
the low allowalle. then engineering conuderations must scitde as to whether it shal)
e mostly oimic or mostly inductive, aml here comesin the questin of frenuency
1 he cfficiency of machinery is not sufficiently considered, and yet has a must apjue-
caable influcnce on oferating conts, ie conditions atuler which muturs apernte are
reneral 3 such that, although they may e walled upon for a romy aratively lge
output now and then, their average tad, theworl they are requined tado inent of
thetime, is greatly les than the atuve masimum.  Consaquently it wonld apyear
that their eﬂ'lucm:?' at such avernge lond 16 of miosre impairtance than theor masimum
toad efficiency. M therefore, in Iﬁc alie ease, the wupply is limitad aned the demand
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great, the halt fkad efficiency of the entire plant asstiines  gresl  unjatance.

1 thiak the atan e constder stiiony, and ahiees that will o doubt occur b any think

g persen, will &t am andosisady thiat so pansmission wheme should be undertalen

Waadly A (e et pecewartly tse o a talts becanse 1 does ; por shoush) he

fofl «w the engimeenng featuies o B« achieme simply ecanse 11 has formd them suned

1ot e nditions l.\evf case dhntld e uum-'ﬂnl on it merits, and the resulia
y

worked out fndepreadent A httle or more ur e beas does tiot mean simply a litile
fess or nuore copprer 1t meats lessor more power tosell langet or smaller, ccncr.u.ing
plant, st means less ot mote profit  In every enterprise there is a centain combina
t (i binery, hines, ete  that widl «ecute the masimum o(clTvciem)' with the
e of e pease, and thas will not Le attainel by either reganding it from the
putely commesaial wandand of getting the cheapest, ot from the ]mul * enginecring
standant of pantinge in the caennfically Lest, but can only be attaned by combining
the tae and by deurdy 1o gniviug the fact that solid cominerdial prindiples enter
Nt ciaeening as much as into pure Misness,

METERS.

By Ja< Muse.

Tue subject of ieters s probably the most important one in
vomection with centeal staton gz, 1t has received consider-
able attention, no doabt, from a few, but T question very much if
it has cecened that attention winch ot deserves. Every manufac-
furct, we konow, chums 1o have the best meter on the markot,

)

et

/N

MAaing

Fia, 1

correet thronghnut its entire load.  Wo know also that any manu-
Grctuter can quite teadily et up o meter to stand a test for aday
ar soin some laboratory, and be correet, but this, b elaim, is of
sery hittde use as far as evervday work i coneerned. The object
of this paper is more o touch on some

the cathode, then we must kunow that had there been a similar
voltameter i the other branch (1 ohm) there would have been
twice the deposite Tt is not pecessary, however, to put in this
secomtd voltameter to arrive at the result, for as long as we kpow
the ratio of the resistanees and the electrolytic cell pat in any one
of the branches, the total cirent passed through can be acewmately
arived at from the deposit in that cell

One of the laws of clectrolysis is that “the amount of chemi-
cal action at all points of the circuit are equal to each other.”
This does not mean that the same current passing for the same
Tengeth of timee throngh different solutions will decompose cqgual
weights of the metals contained in these solutions, but that the
weights of th - metals so decamposed will be chemically equal; that
i%, the weight will be in direct proportion to their chemical eqge
tent. For those who have not studied the “*chemical effect” of
the current, it might be advisable to explain some of the terms:
The weight of one atom of hydrogen is taken as the unit (1), and
that of copper is 63 i.c., 63 times heavier than an wom of hydro-
peng but in chencal combinations one atom of copper is worth,
or replaces, two atoms hydrogen, hence the weight of copperequi
lent to one of hydrogen = 63+ ¢ = 31.5.  This i called the
cliemical equivalent and is = atomic weight & valency.  The
atomic weights of copper, zine, nickel and silver are 63, 65, 59 and
108 respectively, and their valency 2, 2, 2, and 1 respectively,
therefore the chemical equivalents are 315, 32.5, 29.5 and 108
respectiselys  Another term very amuch used in these ealealations
is the *electro.chemical equivadent,” and this is equal to the
weipght of a substance in solution decomposed by the passing of one
coulomb. If we know the electro-chemical equivalent of any cle-
ment, and we also know the chemical equivalent of the other
metaly, the electro-chemical equivatent of these mgtals can readily
be caleulated.

It has been determined experimentally that 1 coulomb, passing
through water, will liberate (000010352 grramy of hydiogen, and
as the chemicat equivalent of copper is 3t.5, therefore the electro-
chemical equivalent will be=chen, equive x 000010352 = .00032-
6088, atd soon, for the rest of the metals,  If we suppose the
four cells in Fig. t to be copper, zine, nickel and silver, we
have a deposit 117.5 graams in the copper, 121 in the zine, 110 in
the nickel, and go2.5 gramsin the silver voltameter, we ean deter-
mite the ampere-hours,

Let € = current, y = electro-chemical quivalent, t = time in
*o or taking the

secotd and M = mass decomposed, then C = vt
P L0
o326t x § hour

fHowing for one hour or cquivalent thereto, 1 the current in each

copper voltameter, we have € = 100 amperes

of the more important meters in prac-
tice, making compatison with some of
these meters fiom actual 1esalts,

1Cis sintevn years ago sinee Edison

broughit out the incandescent lamp, and
we i, according to the seconds, that
even before he had his unp perfected
b was busy on some kind of someter to
acewmately determine the consumption
of the cirrent, Noonatter what people
sy to the contrary, we owe to Edison’s
inventive genias the practical saccess
of the continuous cunrent. The ides of
connectingg Bunps, motors cud other
translating devices, in multiple,  was
original with him 5 also the highetesise
nce lanp, the feeder syastem, and
many other impotant  details  which
tend to make clectricity the most useful
af all ayzents, To Edison also cemains
the credit of originating the meter, He
not only ~aw, as far back as 1880, that
there wins 0 be o reat futme for clee-
ticity, but he also saw that to make &
a commeicial success, as applied to
Tightingr, eteq, the cutrent must in some
wmanner be supplicd on the meter basis
and sold accordingly, just the same
as QAN or water.

The correct wiav o sell current iscer-
tainly by weter; this is the eapericuce
of oy one.  Satisfactoly arranges
ments can at times be made with certiin
customess where the average consump-
tios and the average tun can beanived
at with 2 certain degree of accuracy,
but even in cases of this Kind it is advis-
able o put on a meter.

Edison’s  fint patent was taken
out in 880, and  the meter,  with

somte madifications, is almost identical with the Edison meter of
to-day. I is shown in Fige 1, Tt consists of several cells in
series, and the amount of curent passed is measured by the
amount of eansfer of metal from one plate to anothier.  We see
that all the current does not pass through the eells, 1 the resist-
ances are known of the two branches, we can casily du-lcr.‘minc the
relative amountis of curvent owings through each. . Forinstance,
if we have a derived cirenit, one branch of 1 ohm resistance and
the other 2 olims, we see at a glanee that whitever current is
Nowmyz in the cirenit will divide into theee parts, two of which will
flow thiough the one having least vesistances and the remainder
thiongh the other, I a copperor zine voltameter be placed in the
+ ohms braneh and we tind a certain deposit on one of the plates,

FIGURE 2

of these four colls calculintes out 1o be the same, then we must
conme 1o the correct conclusion that 100 amperes must have passed

for one hour, or equivalent thereto. I only one of these voltas
meters had been in the circuit and the resistance remaining the
same, we would have had exactly the same results,  In the above
example of a derived cireuit composed of 1 and 2 ohmy, we place
the copper voltameter in the 2 obhms branch, and we find as above,
115.5 reams deposit, which represents 100 ampere hours 3 then as
this only represents oniesthird of the total current passed through
the circuit, therefore 300 ampere hours wonld be the correct vead-
iz on this particular meter.

With this preliminary and clementary explanation we are now
in a position to more cleardy understand thic chemical meter and
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also to follow up some of those as made by Bdison, Tt will, how-
ever, be eatirely out of the question 1o treat on all the meters as
made by him, so we will simply deal with those having moe of a
direct bearingg on the meter as we have it toaday,

As far back as 1881, it occurred (o this genius that in order to
satisty the public, it such a thing were possible, the meter should
be arcanzed thiat the customer conld read it for himaelf, We thete-
tore find, fiflcen yems apo, a selfaceamding chemeal weter
exhibited at the Paris Exhibition, s principle is shown an i)
2. ‘The resistances are so arranged that only a smalt known
quantity of the total current will pass tough the elections he cells,
The teter ias shown woualld not recond, somuch like the recotding
meters of to-day, but if we tilt the balance-beam shown above,
this kicks the beam below in the opposite ditection, uaking con.
tact through the mercury cup ;uul sendingg a current tound an
clectro-maggnet, which registers oue on the connters Cugaremt
now flowing theough the cell on the right of the Dalance beam was
tilted o that the et end  wias down, and afier a certiun
quantity of current has passed the cathode (the waght on the
beam) will gret heavier and i tme throw the beam the other was,
When it is swinging, contact w briokhen m one mercury cup and
made in e other, Bringing the clectroamagnet on the other side
into play, cauwsing another unit 10 be registered on the conater.
The same action takes place in this cell axin the other, andeve.y
kick, or scecond Kick, accordingg to the arrangement of the mech.
anisim, is registered on the counter,

In the circuits feading to the cells reversimgg cammutators are
placaed so that at the end of every month or so the ditection of the
current can be reversed, thereby reversing the deposits. By this
arramgement the plates could be miade to tast for an indetinite
period.  In one description [ hase of this meter it states that the
commutating devices were so arranged that when metal was being
deposited an one plate the other was beingg dissolved, or when one
plate wis gotting heavier the other was getting lighter by an
equil amount at the same time. - Take this style of o meter amd
we will suppose copper plates in i sulphate of copper solution are
weed, and that the ratio of 1esistances are tigg, and we will take
it for granted that the beam tells at every .oz grams, and that g4
in reggistered on the comter. “The total deposit is gyo00 milligrams,
and from this quantity the total current lias to be determined. o
caleulating same out, we find that Cin the high resistance amounts
to ¢ amperes for 1 hour or 4 amp. hours,  But this represents
only what pitssed through the citeait in which the voltameter was
placed .*o 34 x 100 = oo amperes for 1 hour would epresent the
totad current passed through the whole cireuit when the resis.
tances are arvanged as 1299, We might adopt i constant of 4,277
to bringe the reading ampere hours,

In this same figuee then is one very important detail in connee.
tion with same that may be overlooked, yet it shows, to my wind
at Teast, Edison had fittle faith in this, and [ might confidently
state, in any other seiferecordingg apparatus, 1 refer to the eec.
trotylic cell in series with the recording deviee. 1 have not the
least doubt that this tecording meter was as nearly pesfect, and
probably more so, than the majority of recording muoters in use to.
day, yet we see that fifteen years agzo be came to the correct con-
clusion that recording devices were unreliable,

It is cectainly remarkable when we think over thisg we are in
precisely the same predicament as we were at that time ; we have
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to do exactly the same thing to-day, viz : putin an Edison chemi-
cal meter in series with all these recording coutomb and wate-
meters of the motor type it we wish to get at the correct consump-
tion.  History does not say whether this type of meter was ever
pushed or so, but that is immiaterial s the mai point 1 wished to
draw vour attention to was the cell in series with the recording
mechanism, Several other recording devices, including motor

meters, are to be seen among his patemts ; inoone the curtem
operated a pointer which made a diageam on i sheet of pape
placed onavevolvinyg ey inder, the acea of which, when mcasned
by a planimeter ave the consmption,  Ina meter of this kind
the mavamum and miniman toads, 4 very ggomd point indeed, could
eitsly b traced, a g which cannot be done withany meter we
have to dav, ’

In the carly Edison meters copper plates were used which did
ot give seey satisfactory tesults, and it led the imventor 1o 1y
anions metals, among which was amalgamiated zine immersed in
avzinge sulphate solution, This gave excellent tesalts and is used
in the meter of tosday with pecfeet tesalts,
ryone is awire that the resistanee of copper wite incredases
as the temperture inereases and i we wish to keep the tesistance
of a certain circuit constant irrespeetive of temperatures changes
something must be fuserted in this cirenit which has an equal and
oppasite effect (o that of the coppur, that is 1o sy, it we have a
cireuit of 50 ohims R at 07 Fahy, composed of i spoal of - wite 40
ohms, and something clse of 4 ohms, and i the tempenatuee tises
so that the spool dow has g5 ohms, then the R of this somethingy
clse must be g ohms i we wish to have the total R constant at go
ohms, I the Bdison meter the resistance of the electiolytic cells
decteases as the temperatre inereases, and to make up for the
decrease inresistance i compensatimg spool of copprer wire is put
in series with same, which hias an incieasing resistnee equal in
amount and opposite 1o that of the cell, In Fig 30t shows the
resistance of the * bottle ™ or electrolytic: coll and also that of the
campensatimgg spool. We see that the cefl decteases and ta the
spool increases for increased temperature and that the two com-
bined pive us practically a straight fine. The resistances e
calealated from 307 to teo” Fal, or a range of 8o* which is con-
siderably mote than is ever met with in pactice,  In the
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Edison meter the branch of low aesistance is made of German
sitver and s called “shant s The resistance of Getoan silver
aries .02 of 1% for every " Falie In the smaldlest size of meters
the shunt has a resistance of .04 ohms at say 60 and we have no
compensating devices, therefore fora rise in temperitune we must
hiave an increase in resistance, and if we have an incrense in tes
sistance an orror must be the cesalts The greatest percentage of
the error will be in the smillest meter, therefore we will just eal-
culate what the erior amounts to. At 60" the shunt is .oy ohms,
at 105 it is 04040 ohms and at 3070 is 039733 or o dilference
between 30° and 105" of .000667 oluns makingg the manimum crror
that can come into effect Jess than 28 or 1o be exact 12, or less
than 17 above and less than 17, below,

Taking the conductivities we tind that i 100 amperes ae flows
ing in the circdits 08161225 amperes ggo through the bottle at oo
Ao there are 082248 amperes and at 30708100 which shows
that between 60° and 105" we have less than 17 and between
60™ and 30" we have .67 as being the amount of the error,

Where meters are generally located the temperature in the
summer rarely exceeds 707 and ‘n the winter never below 4ot
Therefore inactual practice from 25 to 30 deyrees would represent
the greatest varintion of temperiture, which gives us 0400888
ohms as the R of the shunt at 50" - *27 error and Lo3pS23 ohns
30" =.5% error, or in other words the meter in the summer time
would be ane-fifth of 1% fiast, and in the winter about two-tifths of
170 slow, making an averiyge of about one-tenth of 17 stow for the
whole year.  In the larger sizes this loss dectenses to almost
nothing.  Therefore for the varintion in tempernture due to ihe
heatingg of the current or atmuospheric vasiation we see that the
pereentagre of error is practically nothing, so small that it may be
entirely neglected,

So far we have assumed the lowest temperatute as per Fige, 3
to be 20° Fah., but there mav be places where the tempersitace
goes considerably below this.  These places are very exceptional
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however,  The zine sulphate ficezes at 27 Fah, and scome means
must be taken o prevent its ficerimg, In Fige g is tepresented
the arsaygement s put in the present meter to prevent the solu-
ton from freezmgg. 1t consists of i stop of brass and steel sivet-
ted together and fixed at one end, the other being free to move.
1t s called the thermostate When the temperature gets very low
the britas vontracts more tan the steel and citises the strip 1o
curve making contact with the tenminals leading 1o the Lanp,
which on completing the eircuit lights it. When the temperature
tises aggain the compound stiip straightens and the cireoit is
brohen. . .

A patent was filed in 1881 coveringg this teniperiaaee repulator
whiich at thae time comsistedd of st resistance coil acting as 1he
souree of heate Some few months later we find still another
method of preventing the solution flom freezingg. This is shown
in Figr. 8. It consists as inthe former of e compound strip

200

Fia. 9.

which makes and breaks the contact. When contact is made
cuttent is sent tound the clecttonmagnet, attracting the arture
to which is attached an aem operating a1 vadue which when open
allows water 1o run into the coll anderneath containing guicklime,
the minture causingg heat. 1 might state that here in Toronto the
temperature is so uniform () we have no thermostat inany of
onr meters although they sre all adapted for them,

Ta the neat figgure is shown diagrammntically the Edison 2 wire

EDison 2wirg METER

Fiq &6

meter which, as has already been stated, consists of a Gennan
sitver shunt i maltiple witha compensating spool in series with i
cctrolatic cell. The connections, you'll obswene, are sim-
plicity simpliticd.  In Fig 5 is shown a g battle 3 wire mieter, and
i siply two 2 wite meters in the one box.  The object of having
the twe cells in oultiple is that one bontle acts as a check on
the ather,  Ina mcter of this hind we have practically four 2 wire
meters, the o shunts heing conumon to the 3 weters, 1 we
winhad to have the same chech with 2 ware micters ana 3 wire
sytem of any othes make, there would hiave to be § of thee.

In practice we find that the transfer of zine in each pair of
bottles on the same side of a3 wire system in very many cases
agree exactly o a milligeam, and the maximun ariation
never exceeds i fuw milligeams, This shows without doubt
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—— EDISON CHEMICAL B-WIRE METER—
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the great accuracy of the moter and when we have a read-
e ona meter of this kind and the bill sent out accordingly
and the customer swears by everything holy that he *aever
turned the lights on™ you are perfectly safe in assuming that if
he did not teen them on then some one else did it for him, The
customer says one thing and we have two meters silently testify-
ime the other way.  Which of the two are you to believe?  The
meter by all means,

The following table gives the sizes and other particulars of the
meters as made to-day.

TUREE WIRE,

Sire. | Cajacity. “i'“"’z,‘?t'l"‘l"' R.;;f(lw’l R.ofbottle. | S'.":'TS?":II"
Y 10 .04 36.46 25 4
2 20 .02 36.46 2.5 So
3 40 .0t 36.46 2.5 100
8 S0 .003 36.46 2.5 320
TWO WIRE.
3 10 I .03 46.4(;“ AT
2 20 o2 46.46 40
3 40 .ot 36.46 So
8 8o ou3 36.46 100
16 160 025 36.46 320

Youll obverve that the R of the shunt varies while that of the
spowl and bottle remain constant for the different sizes.

11 has been found, experimentally, that one ampere passing for
one hour will remove from one zine plate and deposit on another
when immersed in azine sulphate solution 1,225 grams or i other
words, the clectro chemical cquivalem is 00034 grams. One
ampere need not flow to deposit this quantity. 10 amperes for 6
minutes or .25 amperes for 3 hours wonld give exactly the same
result.  From this clectro-chemical equivalent, we can determine
what the deposit will be for it centain quantity of current and also
from a1 given deposit the quantity of curreat puissed.  For
instance, we have i current of 100 amperes passinge for 3 hours,
what would the deposit beif zine plates were used?  Wefind it is
367.200 prams=.8Mx. Here we have taken alt the current
flowing in the circuit as goinge through the clectrolytic coll, which
if it did in practice woulld give us an cnormous consumption of
rine. Cyt=M=913.104 pranis or 2w per by, per hour at 1 volt,

. . 2 .
which gives us the formula 1w per b, per hour as being the

consumption of zinc when E - EMLEF,

T the above able we see the resistances are so proportioned
1hat for cvery ampere passinge for one hour in the smallest size .00t
wruns will be deposited on the plate, that is the resistances are
A .04 3 48.96 or 1 @ 1223 which gives us exactly 1 milligmm
deposit for every ampere hour.,

Let us now see how the amount of consumption of zine for a
given teem or the quantity of current from v given deponit are
computed.  We will take the deponit as .1 grmam or 100 millie
prams,  In the smallest size of meter when the resistances are
13 1223 we saw that 1 milligram represents 1 amp. hour, and also
if the resistance were as 1 10 2448 one milligram would represent
2 ampere hours, and so on up to the langest size of meter when
1 1o 1938y is the mitio of the resistance.  One milligram- 16
amp. hrs. Thercfore for the latter size of micter 100 milligrams
would represent 1600 xmpere hours.  Taking it another way we
have a current of 160 amperes flowing through the civeuit. What
will be the depnsit por hour 2 The resistances are as 12 195384..%

_-28_ of 160 amperes will flow through the bottle which gives us
19585
. )\St: smperes for 3 hour 00817 200033 X 3 hour 1o milli.
grams.  2ut we say that 160 amperes were flowingg, therefore to
arrive at the total ampere load this reading will iave to be multi.
Pied by 16,

In the table the metens are numbered 1, 2, 40 8 and 16, and the
one we have calculated is No. 16, and we have just determined
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that the deposit has to be multiplied by 16 (o bringe it to the saue
basis as & Noo b meter, docs, 1 milligeam ¢ amp. lour, o in other
words the meter number is the coustant of that meter.

On refeering to Fige 7 we see two bottles in multiple,
averape deposit a8 what o taken i these mictets which
deposit = number of bottles in multiple,

The loss in an Edison meter is very small, in fact so smadl that
it may be neplected,

The joint resistance of the shunt and spool of & No. ¢ wmeter is
1039957 ohms, say .04,

The
total

waintenanee, including all chemicals amt the aeading of same
does 1ot eveend joc. per meter per year,

THE WATERUOUSKE METER,

This is w recording clectrolvtic meter which was brought out
sone two or thiee years aggo in Eogland and deseives mention in
this cliss, 1 have not bad practical expecience with it but 1 am
of the opinion that it should give satisfactary cesalts, s con-
struetion is shown in Fig. g, and in Figg, 10 65 Shown the contiee-

therefore at full foad the
foss would be 4 walts
and only when meter i
i::‘:u"lu:{l omfmtiu;.t(hnz Me 2o Lh728 -§ THE TORONTO ELECTRIC LIGHT COMPANY Liruted
is when current is being gt o TORONTO  CAMNADA
used,  If thismeter were Velinge — CUSTOMER
placed on a 120 volt .
circuit it would mean 24 Contlond . N,._,_MM"Q_ Moo M. . 154
of 1%, and if pl:wml on 7Y @ v
240 volt cirewit 3¢ of 17, TS 3 " _ | Addeens H -/XIMWQ-_.._ o
and I/I‘? of 1% on a 52)0 - . L Loger Peleo . 11
volt at full load.

As aumatter of fact the mre | Aonl 30 | My 30
meters are never put in -
0 as to run up to their 3 48570 2 "‘;
full capacity continnous. 5 < |-t8{358
Iy, so that we can safely ¢ 212
rockon at  the outside § .
the load as being i to 3 Jo87 20455
13 their rated capacity, n] s50i277
which makes the loss on 270
a g20 volt circuit at Y
load .08 of 1%, and at § IZ|865 | 49 2¢4
half foad .16 of 17 ] 3 Jelr 05

The percentagge of foss -1 L4 280
in all sizes is the same ¢
if calealated at the same 57 73 naor
percentage of load. 5 3 'fgz 419 ’

1t miigght not be out of al #7712 .
place to show the ordin. {264 .
ary meter form as used g
in Toromto, whicl is suit- ed 74 f
able for chemical and Aovas Low 4 1"1

att mieters, and  the Mudly
method of making up the
bill from the meter read-
i is very simple,  In
Fye. 8 we see thar A, Fg 8 .

B, Smith’s veading from
Apil 3010 May 30 is 473x 4 millijgeams, or 1591 ampere hours,
and it” the bill is rendered in kunp hours, and if cach Lamp takes
.5 amperes then the depaosit x 2 grives the bill in cents if the rate is
1¢. per lamp hour, or $37.84.

Some have imagined that nothing but expert chemists can

i

'I'I

lll! ]
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-

Warcanovse Meren
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handle the Edison meter and that its cost of operation and main.
tenance is higle  This is coticely wrong.  The mcter departinent
of any central station requires at least intelligence and if run with-
out this will very soon become unprofitable and unrcliable. Ina
station where there are about 1500 to 18500 meters the cont of

tions of same. We have here the shunt as in the Edison, also the
compensating spool,  The mechanival part consists of a method
of recording the volumes of gas produced by a small portion of
the current used by the customer,  Gas is accumulated in the
collector and the registering mechanism indicates the aumber of
times this has been tilled. The operation is very simple and i as
follows 2 When 2 certain quantity of gas is accumulated it forces
the fluid down the U shaped tube until it comes to the bend, and
Just as soon as it comes to this bend it immediately starts up the
other Jege and escapes. 1t s then tilled up with the tiguid and
descends by ity for another charge of gis.  Pure water is
used for retillingg the colls every 3 or 3 months,  This mcter is
very casily calibrated and s a0 conlomb weter, registering in
ampere hours.,

The two clectralytic meters mentioned are only used for con.
tinuous current, but there is one called

Tue Lowrie Hatl METER

in which the same principle is used o measure alteraating
currents.  In the secondary circuit a storagze celt is placed in
series with the clectrolytic cell and it is taken for granted tha the
altermating current does not deprasit inetal, therefore the imnsfor
from ane plate 1o the other depends on the conductivity of the

09e¢ ] L -

Fi.G 0

vircuit, i.c., the number of lamps tumned on. The total carrent
Koimg through the circuit passes through the stormgee ocll, and it
1o lanps are turned on no current from the accumulator will fow
through the voltanieter, and i€ the lamps are wmed on corrent
will flow from the cell to the voltamcter causing deposit, thercfore
the deposit will be a measure of the conductance from which the
lamp hours can be arrived at.

We will now take up motor meters, and in this we have an cnd.
loss varicty. It would simply be out of the guestion to touch on
thiem all, so we will just take up the moat important and treat on
them beicfly.  In this kind of a meter there are a fow advantayges
over thase we have already deseribed, but the diswdvantages
maore than offset the advantages. It has been claimed by some
that they (some of them at least) require no attention.  This is,
ax far as my cxperience gocy, incorrect, for 1 find that motor
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meters require more atention than any other form, either chem.
ical or cloek. Neadv all of them consamie energy when not
recording, that is when no power is being used by the consumer;
none of them will tecord on very light loads—if they do when
Just installed, they are not so sensitive :lﬁcn\':n:dc.

‘There are, however, some very pood recordingg motor meters,
if we overlook these disadvantagges, among which might be men.
tioned the Ferranti and Perry in England, the Shatlenberger, the
Dancan and the Thomson recording moters,

The Fereanti meter is shown in Fiz 21, and i an ampere houre

o\

Boarg o Traos Uniry

000
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FErRrRANTI METER

Fig. 11 JWurs
tecorder. If a current is passed thromgh a fluid in a magmet field,
this luid teads o move fo 2 direction perpendicular 1o the divecs
tion of the current and also to that of the field. 1t is on this
principle that this meter depends. Current emers at the centre of
the mercury troagh and leaves at the rim and in so doing pives
maotion to the mereury, the motion is communicated to a small
aluminum fan whichis contected 1o the reconrding mechanism, It
is adapited for continuons and alteruating currents,

In a paper read by a0 Me Dicks before the institution of Elece
trical Eugineens, a short deseription of the above and following

Suatisudarger METER

Fig. 13

meter is yiven which, shonld any of von wish to follow them up,
will prone interesting, 1 have ne doul.

If curvent aw sent from one end of a cyhinder (in a magnet fickl)
10 the other the cylinder wili rotate, and this s the pandple of the
Perry meter shown i Fye, 12, Curvent i admitted 10 the
mercury dish shown at the bottom adge of the inverted copper
cup which plows up the sides and feaves by the nickel rod at the
top. Foction s sedoced W a manmam. — The speed of rotation
~ very slow and the micter will register very small currents in
svme of the langer meten, say 6o amperes : it will stant up with
<1 ampen,

The Shatleaberger meter is shown in Fig. 13, and is intended
for alternatingg corrents. It his been very successful and a large
tumber of them are in use, 1t consists of two coils, une carrying
the main current and the other is a closed coil. A rotary
magraet field is produced by an induced current in this closed coil
which drages the iron dise around.  No brushes or commutator
are required; the dise has no electrical connection whatever.
The retarding motion is effected by an auminum fan fixed on the
same spindle as the dise. It is an” ampere hour recording meter
and cansequently the speed is directly proportionad to the cusrent.
The calibration depends on the angle of the closed coil to that of
the main coil.

The Duncan meter, of the Fort Wayne Co., has also made 2
good recoed, and like the above has aeither commutater nor
brushes,  The armature is an alominum cylinder and the closed
secondary is made of several copper punchings.  This meter
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depends on the repulsion of a closed secondary fram its primary.,
The primary coils are in a series with the lamp circuit. . The re-
turding effectis obtained in the samie manner as the Shallenbernger,

Protiably the most important of all these motor moters is the
Thomson vecording watt meter,

Onic of the advantagres claimed for this meteris that it is adapted
for comtinuous and altemating cusrents.  This may be an ad.
santage and it may uot. 1o so faras we have micters for altere
nating currents of a simpler desipgn, it looks to me asif it would be
better and cheaper to have the separate meters. This is more a
matter of opinion, however.  In Fiy. 13is shown diagramauaically
the Thomson watt sicter,  In the anmature circuit is placed ¢ high
resistance caily grenceally placed in the bottom or back of the meter
and pact in the ficld, the object of this latter part being to produce
a ficld of sufficient strength to overcome the friction of the moving
parts, brushies, &e, and it is perfectly clear that this current
must flow whether current is being used by the consumer or not.
The copper dise rotating in s permanent ficld acts as a drags, just
the same as the little fan in the fonmer metery, by renerating- an
EMFE. This EMFis proportional to the speed, thercfore the
netardation is proportional to the apeed and the speed is propor-
tiona] 1o € Y E 3 therefore, the speed tesulting from this is propor-
tional to € x K, i.c., the powerat that particular time.

Regarding the practical working of this meter, et us now devote
alivde time w aame. The conditions in which they are installed
are precisely the same as the Edison, that iy, they arc placed in
the basement and as near as possible 10 the senice.  Take the
averape installation amd we find very few awitches between the
service and the micter. The current, as already stated, flows
throngh the armature cirenit 23 hours per day, and in a test made
recently 10 deternune this amonnt, it was found that .03 amperes
flowed through.  This looks a small quantity, but if we have 1200
10 3500 of these meters, it meanx 6o to 75 amperes 10 keep up thic
alone, and from which there s no return,
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If the voltage is 120, and taking the cost of manufacture at 2c.
per Kow. por hour, it meane $1300 to $1500 aunually, which is
cqual to 67 on $22,000 1o $28,000.  This 1epresents one source of
loss, but there are many more. Every one of these meters, and
in fact, nearly all recording moters will when new start with ¢om-
paratively little current, but after they have been i usefor a time
adifferent rosult is noticed.  For instance, weliave an installation

®enae
*eveenn,

MAINS

————

Fic 14

of 500 lights on a 3-wire system—or any system for that matter—
and we decide to put in i 120 dunpere meter. This meter has, ac-
cording to our Canadian law (God bless it), been duly tested,
sealed, ete., and the company is permitted 1o install same. - When
first put in it is adjusted as ncarly perfect as can be, and itistried
on a very light load. 1t does nat start up with one ligght, nortwo,
nor cven three; it takes between five and six lights 1o make it
just move. It takes very grood eyesigght to see it make anattempt
to rotate. At halfload it appears to be all right, and the same at
full load. In a couple or three months, when taking the reading
for the second or third time, we try it to ascertainifitis still doing
its work. At full and half loads cverything indicates that the
meter is doing its duty, but at the very light laads we find that in.
stead of registeringg with 5 10 6 lights as it did at fin, it tnkcs. al.
most 12 Jamps to make it move. This is not an exagperation.
Although we have taken a large mieter, yot 1 know the perecatage
is just the same forall the sizes of meters. What doesthis mean?
What does it amount to at the end of the year?  Let us take this
actual example.  Instailation of 300 lamps running 2 hours per
night for 5 nights per week, and before and after these hours we
have from 10 to 20 lights burning three-quarters of an hour cich,
making a total of three and a half hours for the night.

As stated above it takes 12 lamps to make it record at all, thesefore
we may assume with perfect safety that the cursent for at least 8 to to
lamps, say 8, has no segistesing cffect on the meter.  Now these Tamps
arc burning 34 hours per night, 5 nights per week =140 hours weekly
or 7,280 hours yeatly, Thc total meter reading in this particular in.
stallation shauld be 267,800 hours, but as a matter of fact we only get
260,500 or 95.7% of what it should be, or a dead Joss of 433 per cent,,
which represents in actual cash, if current is sold at .6 of a cent. per
lamp hous aswe have it in Totonto of $33 on this particular meter
alone.  This may appear 1o you as being an aggravated case but T must
say it is not ; it is simply onc out of quitc a number and we arc forced
to comc to the conclusion that from this causc alone the revenue of a
company is §7, less than it should be. .

Ts:tc is yet another source of lacs which is not applicable to the small
stations. Iﬂ:fﬂ to clectric clevator work, or any wurk whete there is
a quickly varying load.  Elevator work is without doult the maost un.
satisfactory kind we have to contend with, and it is acknowledged by
cvery one that these mcters, in fact all meters, do not 1egister the encegy
consumed.  Those of you who have obscived the action of a_wattmcter
of any recording meter on these loads must_have been rexinded of a
lazy man, slow to start and quick tostop.  In hydraulic clevators the
amoumt nf water is the same fos all loads and if water is sold by mcter
o by the *¢jcct run™ of the clevator, it costs exactly the same to take
up the empuy car as it docs to take up 4000 ibs.  People have been con-
tent heretofate to pay for water in this manncr and I cannat scc why
they should not be charged in much the same manncr fot the clectric
power.  1think Iam pretty safe in stating that the motor meter bas nealy
outlived its uscfulness as far as clevator work is concerned.

We scc thereforc there are 3 great sources of loss.

First. P'ower consumed in the armaturc circuit,

Sccond. Power not recorded at dight loads

Third. Power not recarded at quickly vacying laads.

Now putting all these together we certainly bave a vesy powr comla.
nation for any concern to bie supplying cutrent by meter measurement.

Tow Jdo we find the Edicon chemical or any other chemical meler
under cach and allof these conditions.  In this mctcr thercare no
moving pasts, no friction to avercome, no armatent citcuit, therefore we
have practically ne loss.  The examples 1 have just given h{ the motor
meter were proved 1o be incorrect by the chemical meter and as pointed
out at the beginning of this paper that Edison did, 1§ ycars ago, exactly

what is being done to-day, viz., he put a chemical meter in series with the
recording devices just to see how much the other was out, By actuat
measurement there is from 20 to 257, difference between the readings in
clevator work. T have seen that new meter as got up by the Diamond
Electric Co., of Peotia, ., which recards the cnergy, 1o a recand of
a test sent out by them as made by Professor Jackson at the Univensity
of Wisconsin, it is practically correct at all Joads and any frequency.
As we have already stated these tests ate very good in ther way, but
there is nothing like the test of actual practice and in this alone time
decides,

Lu the nest class of weters the Aron figuses as being the most impor-
tant of all clock meters.  We have several clock meters in this country
but not one of them can in any manner compare with this one.  Itis
adapted for alternating and continuous cursents and is made as an
amperehour or wattmeter, It is one of the most reliable meters in
eaistence, It consists of two clocks, the pendutums of which are shown
in Fig. 15—one keeping siandard time and the other is retarded or

1
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Fig 1§

aceelerated as the case may be by the action of 2 cuil or coil carrying
the main cutrent in which the “Hall” of the pendulum consisting of a
permancnt magnct oscillates.  The principle of the gearing from which
the mation of the pendulum s ¢ icated to the dial is shown in
Fig. 16. \Whcen bath clocks are going at the sate speed the middle
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Fig. 16

bevel wheel is tumnald atoand on its own axis, but if one is going faster
than the other the middie wheel is tumed around on its axis and alco
around on the axis of the spur gears.  This motion ic communicated to
the wheels operating the pointers on the dials, and itis only where
thete is a difference in the speed of the clocks that the nicter secords
This mctcr posscsses the great advantage of reconnding, o maiter how
haw small the amount of cusrent is.

In the neit figure we show the principle of one of the clock meters
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that {s used i this country to considerable extent. It is neither an
amperchour or wattmeter, simply a time recorder, that is, it secords the
number of hours the current has” been flovang in a citeuit. It is called
the ** Pattee Lamp Hour Recorder,” 1t consists of an otdinary clock in
which 1s placed an clectromagnet, which is so arranged that when cur.
tent is turned on a sping is released winch disengages the escapement
wheel, [t is eatremely simple and not liable to get out of order, Ttis
very applicable to places where there is 3 steady power such as arc
lamps g moturs with steady load.  Ina store where 10 arcs are re-
quured at the one tme and the meter records say 200 hours then 200x
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No. of lamps x rate per lamp hour=ll; or agan if we have a motor
say 6 h. p. average 1ate 6 ¢ per b p. per hour, meter tecords 100 hours,
we have 100 » 6 x 6=$36.

With this mctet, however, it is only an approximation as to the
powers however its simplicity commends it

Let us now sum up the advantages and disadvantages of the various
melers,

The advantages of the Edison chemical wicter are

18, Practically no low.

2nd, No moving pants,

3ed, Alnolutely cocrect at alt Imd_s

ath, Will recutdd the smallest possible amount of cussent.

sth, 1t is applicabile to any pressurc.

Gth, Low first cost,

7th, Low cost of maintenance.

$th, Readily scpaited.

The only disadvantage (if any) is that the consumer can't read it for
himself.

Motok MATERS :—The only advantage is that the consumer can
tead the meter,

The disadvantages ate:

1at, Loss in overcoming friction in the moving pasts.

2nd, Incorrect at light loads,

30, Incotrect at (Elickly varying loads.

$th, First coat high,

sth, Cost of maintenance high.

3:1:. Not readily repaired.

CLOCK METERS:

In the Aron type of meter we have the following advantages:

11, Corsect at all loads

and, Will second the smallest possible current.

3ty As a counlomb meter it is applicable to any pressure.

ath, Practically no loss.

1h, Can be read by the customier.
ic objections to this mcter are:

151, Lialility to stop recording if clock stops.

2nd, Fint cost high.

\We therefore sec as a practical meter the chemical wieters s superior
in every point, save one, and that is the customer can’t 1ead it for him-
self.  Isthismuch of anobjection?  How many gas consumers vead their
meters? T huow 1am not very far out when 1 say that not over 2%
cver wish to read theit meters.

The Edison meter has been condemned by a certain class cither
through ignotance of its 'yrinciplc ot prejudice and our Canadian Gov.
cinment have also scen it to practically condemn it—probably not con.
Jemn it, Lut to curtail the gromth of a wcter that has no superior and
very fow cquals.

1t Joes seem strange o mic that the Government should intetfere the
way it has donc and morc cypecially with the clectrolytic meter when in
the ** Act respecting the units of clectrical measute ™ in section b, lincs
14 10 21 undet the heading of **ampere ™ it states **as a unit of current
the ampere which is . 1C.G.S, units and is sepresented sufficiently well
for practical purposes by the unvarying curtent which when passcd
theowgh a splution of nitrate of silver in waler and in accoedance with

the specifications contained in schedule on to this Act deposits silver at
the rate of .00t 118 grawms per second.” o

What does this mean? 1t means that they have practically adopted
the chemical meter for determining the unit of current.  In the Act it
says the electro chemical equivalent is .001118 for a silver voltameter
just the same as 00034 represents the grams deposited per coulomb in
a zinc or .000303 for a copper voltameter,

It is immaterial whether they specily silver, copper or zing, the prin-
ciple is exactly the same, and it does look absurd on the face of it when
the unit of cutrent .1C.G.S. units is according to law lid down as
above, yet in the same Act a meter on precisely the same principle is
limited 1o the eatent of the number of meters in use at the time the law
came into force. .

It may be argued that it is not the principle of the meter that is the
abjectional point but that it is not sclf recording, the law, of course,
calling for * dials.” 1f any consunier wishes to keep a faithful record of
the number of hours he burns his lamps he is at pefect libesty to do so
and if he does so conscientiously and the lamps of the efficiency they
are said to be, or suppose then the bill rendered from the meter reading
will cvincide exactly to a cent.

Again,it has been claimed b{ some holding important positionsthat tobe
renewing the zines is practically renewing the meter, that is supplying a
new meter. Did {ou ever hear of such gross tot?  \What is the law on
this point, it is **that the present number must not be increased and all
new meters must be of the direct reading type,” or words to that effect,

The Government has to raise a revenue, that is settled 3 the gas come
panies contributc a certain percentage of that revenue, the electric com.
panics are theie greatest competitors, therefore we can seadily infer that
any little obstacle that can be put in the way by such companies will be
done so and it is very common propesty that this Act was the result of
the gras companies.

May 1 ask ** Where did the Government get hold of that definition of
the ampere and also the voltameter specification ? < How are we to
determine from this the alternating unit of cutrent 2

Has the Government inspector created any better feeling between the
companies and the cc ? Do con pay their bills with any
better grace than before the law came into force? Do customers put
any faith in this test?  Are there any advantages to be derived from this
test?  If so, whete ?

The answer to the first three is in the negative, and the fourth in the
affirmative, and to the last, I will leave it unanswered for the present.

Probably I have digressed from the line of thesc papers, and in
returning to same I wish to again draw your attention to the advantages
as enumerated above in the clectrolytic meter.

1s there another meter in the market that can lay claim to the same?

OPERATING ENGINES WITHOUT ANATURAL SUPPLY
OF CONDENSING WA OR THE CONTINUOUS
USE OF INJECTION WATER.

By E. J. P,

Tue subject is somewhat new, and information on it
must be taken from the few plants that are now operated
upon this principle. Like all other new departures in
steam enginecring, there is very much to be learned and
studied before everything in connection with it is prop-
erly understood. In a paper of this kind we can only
go into the leading points about it, as the subject is so
large that a whole volume might be written on it to cover
fully the whole ground. From observation throughout
the country it is evident that the principle of running
engines condensing is not as thoroughly understood as it
should be, for we have many cases where there is a suffi-
cient supply of water within reach, and still the engines
are exhausting into the atmosphere. This perhaps be.
cause many think the expense of putting in and main-
taining a condenser is greater than the saving would
warrant.  As an illustration, take an ordinary high pres.
sure engine of say 100 h.p., using say 4 lbs. of coal per
h.p. per hour and running 10 hours per day, the coal
consumption would amount to two tons per day. The
water consumption per h.p. in that case would be repre-
sented by 30 lbs. per h.p. hour. If a condenser is added
the same power would only require say 22 Ibs. of water,
making a saving of 26 per cent. The total coal con-
sumption for the year, running 365 days, would be 730
tons. If the coal can be putin for $3.00 per ton, the
year's consumption would amount to $2,190. The cost
of adding a condenser to such a plant, including the nec-
essary piping, should not exceed $300. The cost of op-
crating the condenser will be about 6%, of the power of
the engine, and is equal to $131. The interest on the
condenser investment at 67, is $18, making a total cost
of $149 per year 10 maintain and operate it. 267, of the
coal account would be $569, from which deduct $149,
the cost of operation, leaving a net gain of $320. This
in many cascs would make a dividend for the owners
where there is none at present. In cases where the
water for condensation is not procurable except at con-
siderable expense, it can be used over and over again,
and be cooled by air. The idea of cooling water in this
way originated in Germany, and was applied for the pur-
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pose of cooling beer. The first cooling tower was filled
by the branches of trees, or brush. The air used was
only the natural current due to the warm water.  Ths,
of course, required a very large tower to get an amount
of coaling surface to be effective, as the air current was
necessarily very slow. The air is the cooling medium, and
is indirectly the condensing medium.  1f you wet your
hand and hold it in a current of air, you will feel a cold
sensation, because the water is being evaporated and is
taking up the latent heat of evaporation from your hand
and the surrounding air. The specific heat of air is
.2375, while that of water is unity.

1fwedepended uponthe direct absorption of heat by arise
in temperature of the air, we would have to raise about 4
1bs., or 55 cubic feet, one degree, to absorb a heat unit.
Consequently we would have to raise 1,000 cubic feet of
air 55 degrees to condense 1 1b. of steam at atmospheric
pressure. But when air is brought into ditect contact
with water, there is a cooling action due to evaporation
much greater than is due to the elevation of temperature.
When a pound of water 1s evaporated in this way, five
times as much heat disappears as when a pound of water
is raised from the freezing to the boiling point, and every
pound of water so evaporated absorbs heat enough to
condense one pound of steam. Now, by having an ar.
rangement whereby we can pass a strong current of air
over a quantity of water, faivourably disposed to be acted
on by the air current, we can by evaporation of a quan-
tity reduce the temperature, and that is what takes place
in a cooling tower, which is an apparatus designed to
distribute the water so 2s to expose a large surface to be
acted on by the air. Now, for every pound of water
evaporated there is a reduction of temperature which
will allow of a pound of steam being condensed, and just
bring the 1emainder to the original temperature. It will
be plain, therefore, thatin operating a cooling tower
there can be no more water used than when running
non-condensing. In fact, there is not as much, because
there is not as much water evaporated in the tower as
there is condensed, as the surface of the tower and pipes
have a cooling effect; also, the direct rise in tempera-
ture of the air takes away a quantity of heat without
evaporating any water.

The engine will require less steam, consequently there
is a smaller quantity of feed-water used than when run-
ning non condensing. The system, thercfore, allows a
plant which has to buy even its feed-water, to run com-
densing at a less expense for water than when running
non-condensing. ‘The details of the system are, at the
start, like an ordinary condensing plant. The steam
leaves the engine, passing through the condenser, is here
condensed by water taken from a small reservoir instead
of some natural supply. The water passes to the air
pump and is pumped out, forming a vacuum as in an
ordinary condensing plant ; but now, instead of letting
it run to waste, it is elevated to the top of a tower, either
by the air pump itself, if the tower 1s low, or by an
auxiliary pump should the tower be high. This is
preferable in any case. The water is distributed over
the surface of the filling of the tower, falling to the
bottom through the up-coming current of air, and the
temperature is thereby reduced sufficiently to be
discharged into the small rescrvoir from which the
condenser takes its water, and 1s used over and over
again. The details of the tower are :—At the top of the
tower is an arrangement to distribute the water over the
whole surface of the intetior. This distributor has taken
many forms, some of which are quite ingenious. Some
of the latest are the revolving distributor, illustrated in
« Power,” for March, and other mechanical papers.
This distributor is mounted in the centre of the tank on
ball bearings, and the water issues from the cross pipes
like the ordinary lawn sprinkler, and distributes the
water evenly. Another distributor which is used in
towers with what might be termed partition filling, is
made with a little trough across the top of cach partition,
with main channels feeding them. The top of the small
troughs are made like a saw on their top edges, and the
fine streams of water run through the hollow of the teeth
and spread over the surface of the partitions, making a
very even distribution. There are numerous other
forms, such as perforated plates, screens, ctc., all of
which will work, but do not distribute as well as the two

mentioned. The filling of the tower or material over
which the water is distributed, has taken even more
forms than the distributor.  From the time when brush
was used to the prescat and latest wire filling, the same
idea was at the bottom of every change, namely, to make
a given size tower do more work, The cooling cflect
in a gven size tower is a very important point in
metropolitan plants, where room is valuable, The first
filling was brush. Then round poles were tried.  About
the same time and at diflerent times since pans have
been tried with some success, but was never equal to
the tower system. The next was a partition tower, ora
board filling. This has taken a great many shapes, the
boards being arranged to bireak up the water and air
currents in every conceivable wanner. Sheet iron has
been tried in various fortns, some like stove pipes and
others arranged in sheets. The latest and best filling
is tile and wire netting,

‘T'he tile tower has been described in Power and other
mechanical papers. It is very satisfactory. One point
against this filling for a large tower is its great weight.
The wire or Barnard tower is filled with wire netting
rolled up loosely and set up on end. In these towers a
settling chamber 15 provided at the bottom, and a heavy
grating is placed across some distance above the water.
In this space the fan discharges its air.  On top of the
grating is placed the tile or wire, whichever filling is
used, and it is continued on up as far as it is able to
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BARNARD'S PATENT WATER COOLING APPARATUS,
AS ARRANGED ON ROOF OF A BUILDING,

support itsclf, breaking joints, so as to break up the
streams of water. There is a portion of the tower
carried on up above the filling, to allow the particles
of water to settle out of the air current. This prevents
a spray flying from the top of the tower, and also any
of the water being wasted. Information on the formula
for calculating the sizc of towersis not very extensively
known.  As far as can be learned, about 30 square
feet of cooling surface is required per h.p., when a large
quantity of air is used, say 100 cubic feet of air per
h.p., and varies with the amount of air and with the
arrangement of the filling. In making up estimates the
term h.p. does not give definite information, becausc the
amount of steam used per h.p. varies from 15 to 45 Ibs.
per_h.p. per hour, according to the size and type of
engine. The only way is to get the water consumption
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of the engine and figure from that, the same as for running
condensing.  \When an engine is using, say 25 lbs. of
water per h.p. per hour, 1t will require about 4°8 cubic
feet of tower for each h.p., with suflicient air and wire
filling. With tile filling the cubic capacity required is
about 6-§ cubic feet per h.p.

Cooling towers are becomng numerous,  We have
one in Canada, at Montreal. ‘T'wo have lately been
started at Detroit, and reported as giving excellent
satisfaction, ‘The accompanying illustration of Geo. A.
Barnard's towers arranged for surface condenser, with
the tower on the roof ot a high building, will illustrate
one application of the system.  Further illustrations
are not exhibited, because several of the mechanical
papers have lately fully shown the different applications
of it. It 1s estimated that the cost of operating a cooling
plant is from 2} to §% of the power of the engine, which
leaves a large net balance n favor of the apparatus,
fully justifying sts application on plants of any magnitude,
or where the cost of coal eaceeds $1.00 perton. [t atower
is placed on the roofa surface condenser should be used,
and the ascending column of warm water is balanced by
the descending columu of cool water, and the actual
head the pump works against is the height of the tower.
1f the tower can be placed in the yard, a jet condenser
may be used, unless the object is to get pure water for
the boilers.  In the beginning of this paper the cost of
adding a condenser to a 100 h.p. plant was shown to
eflect 2 net saving of $320, or 20, nearly. The cost of
adding a tower to such a plant should not exceed
$700, the interest on which at 6%, is $42, leaving a net
saving of $378.  This would make a very good showing
on such a small plant, and would m most cases be
much larger.  Another pownt is, in cases where engines
are carryng a full load and a little more power 1s required,
attaching a condenser would increase the power about
20, thereby avoiding buying & new engine, the plant
carrying this extra load at the same expense for coal and
water.

SOME CENTRAL STATION ECONOMIES.

By PGl Gossenk,

Or the occasion of an electrical convention a statement of
results obtained in the reconstruction of light and power plants
will, no doubt, be acceptable, particularly so to station managers
whomaybe confronted with the fact that their plantis not modern,
and probably not a paying onc, and that the time has arrived
when reconstruction is no longer a choice but a necessity.

It is well known that mmany central stations which have not
been operating on a paying basis have been turned into profit-
able investments by prompt measures having been taken to
modernize them, and to put them on a footing to meet com-
petition ecither from campanies already in the ficld or contem-
plating entering it.  To do this, it has gencrally been necessary
to reconstruct the entire electrical part of the plant from the
gencrators to the lines and transformers, replacing the old gen-
erators and transformers by the more efficient apparatus now
manufactured ; rebuilding and re-designing the switch-board,
and last, but certainly not least, the re-trrangement of the
feeders and mains, to give economical distribution, to overcome
the inductive cffects, and to bring the feeder losses within the
limits of good practice.

Those who have been so unfortunate as to be in chaige of a
plant uperating generators of small capacity, with a regulation
anywhere from 30 to 4o -, with drops in the feeders of the cir-
cuits varymg from 1 to 10,5, with no feeder regulators, with the
wires so armanged that the worst possible inductive pumping
effect is obtained, with a type of transformer whose leakage
current is several times what modern practice permits, with a
regulation cortesponding in percentage to the drops in the
feeders, and combined with all this a decided variation in the
house winny drop, will appreciate what a restful feeling is
realized, cven in the contemplation of a reconstruction that will
include new generators and transformers of high efficiency and
close regulation, and a safe switch-board, Those who are
aware that their service 15 not what 1t should be, and wha have
analyzed the situation, know that the only remedy for the
trouble, the only guarantee for a service that will be acceptable
to the public and one that can successfully meet competition, is
the replacement of any old and incflicient apparatus in use by
that which is modemn and cfficient.  This may mean a large
outlay, but 1t should be dong at any cost. 1t wmay mean the
scrapping of old dynamos and transformer—they are of no use
to anyonc now —what 1s wanted 1s only a first-class apparatus.
Expenence has shown that the first cost of apparatus cannot
receive the consideration that it did a few years ago; if it does

there will be within a comparatively short time the same pro-
blems to solve.

‘Fhe tollowing gives results obtained from the partial recon-
struction of one plant. It does not give a full idea of what will
be accomplished by complete reconstruction inasmuch as that
part so far carried out has been confined to transformer and line
changes.

The reconstruction planned for the present and now in pro-
gress, will affect only the alternating system of a plant which
also furnishes direct current are and motor service. These
changes will include the replacing of the present single phase
gencerators and line shafting operating them by two phase
generitors with an inherent regulation of 4 to § ¥ without com
pounding devices, the gencrators to be beited directly to the
engines : the building of the new switch-board for two phase
currents serving hght and power from the same circuit at 2000
volts : rearranging the hnes for two phasc distribution ; and
reducing the station load and bettenng the service in general
by replacing all of the old transformers on the lines by the best
transformers obtainable.

To proceed with a systematic reconstruction, the first things
necessary are reliable records, at least of what the plant and
lines to be reconstructed consist. For the plant herein referred
to it was necessary to establish pole line and circuit maps as
well as transformer maps. 1t may be said that such a system
of records in detail and kept up to date is necessary for the
economical operating of an clectrical lighting station.

For the pole line records a card catalogue was arranged, each
card having a number corresponding to a pole; in connection
with this card catalogue there is a map on which each pole is
located with its number ; also, for further convenience in mak-
ing out reports and locating poles, each pole itself was numbered.

‘T'he following cut represents a form of pole card which was
found to answer the purpose very well.

On the card rc{)rcscmmg a particular pole all of the wires are
shown in their relative positions on the pole by numbers placed
over the pins to which the wires are attached, the numbers indi-
cating the circuits of which the wires form a part. By means of
this card the positions of the wires forming the different circuits
were clearly shown, also what changes in the relative positions
of the wires were necessary to overcome existing inductive
cffects, the latter being a source of much annoyance. In fact,
the pumping on the circuits due to mutual induction, prior to
their rearrangement, when circuits supported on the same pole
were running from dynamos on different engines, was so serious
and caused so much fluctuation of the lights that it was neces-
sary to rearrange the relative positions of the feeders of all the
circuits to counteract these inductive effects. Very satisfactory
results were obtained when the rearrangement of the wires had
been carried out.  Prior to this change, to overcome fluctuation,
it was necessary to feed all circuits on the same pole line from
one set of dynamos operated by onc engine, which. was very
often not convenient and only possible with a large loss in
operatiny expenses. If all the circuits on the same pole line
were not run from the same sct of dynamos, the service was
such as to make life a burden for those who were responsible
for it. After the rearrangement of the feeders to overcoine the
puinping, 1t was possible torun the circuits entirely independent
of cach other and in a manner most convenient and economical
for opcrating, which is, of course, a source of much economy as
well as satisfaction.

In connection with this pole catalogue, circuit maps were
arranged, which consisted of diagrams for each circuit, showing
the streets upon which the circuit ran, and the size and length
of each section of wire or wises.

At the same time these records were being made out, trans-
former charts were prepared, which consisted of maps for
different sections of the city covered by the different circuits,
On these maps each transformer was located by a small square
stamped on the map, and within this square was written the
name of the customer being served from this transformer, the
number of lamps installed, the revenue per year, the revenue
{)cr lamp per year, the estimated number of hours burned per
amp per day, and the probable number of lamps burning at
any one time. There is also indicated on these charts the size
and length of secondary wires from the transformer to the
customer’s cutout. All this information was found necessary
for the proper ‘“‘bunching” of customers on the transformers
and for the loading of the transformer.

Wherever possible, secondary systems were established, to
which scveral transformers were connected in parallel, in which
case the size of the secondary mains betwceen the transforiiiers
was such that the drop in these mains was small compared to
the drop in the transformers themselves ; in this way the trans-
formers were made to share, more or less, the load equally be-
tween them. \When a secondary system of distribution was not
economical, single transformers were located. In determining
whether a customer was to be included in abunch of customers,
all of whom were 10 be fed from one transformer, or whether it
was more economical to place a separate transformer, it was
neccessary to make an approximate estimate of the cost of locat-
ing the transformer for each case. When the interest on the
cost of placing a scparate transformer plus the cost of mainten-
ance of the transformer, was more than the interest on the
cost of connecting a customer to a transformer, feeding other
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customers, the connection in question was made to the trans-
former feeding the “bunch.” However, even if the difference
in annual cost was small in favor of a separate transformer, con-
nection was madeto the “bunch.” In making these calculations
a fixed drop in the secondary mains was allowed, and the load,
i.e., the probable number of lamps burming at any one tune, for
calculating this drop, was deteruuned from the records on the
transformer chits ; of course the character of the service goes a

reat way in making this last determination. A separate trans-
ormer was placed only when the total annual cost for the rlac-
ing and maintenance of such transformer did not exceed the
sum of the two following costs—the interest on the cost of plac-
ing and maintenance of wire nccessary to connect the customer
to the nearcst “bunch’ transformer, and the increased cost due
to necessary increase in size of transformer.  The annual cost
of a transformer on the lines was considered to include the cost of
the iron losses, figured as costing the clectrical lighting station at
an assumed ratc of one-tenth (.1 cents) per lamp hour of 53
watts, a 57 interest on the cost of the transformer, and the tigh
rate of charge of 10 7 depreciation. To facthitate the bunclung
and ioading of transformers in conjunction with other data, the
following table :
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The principal factor m determiming the size of a transformer
is the character of the service, a more liberal allowance being
made for an overload in a residence than could be mage in a
commercial district. A good transformer should stand an over-
load for several hours of at least 257, and for a shorter period
of 507, or even more.

What has been stated above in regard to the placing and
determining the size of transformers asstimes of one make of
transformers being considered. The subject of selecting a type
or make of transformer has been freely discussed elsewhere, 1t
has been shown conclusively from the experience of clectric
lighting stations everywhere that first cost is no longer the

rincipal factor to be considered in determining what trans.

ormer should be chosen to allow of econamical operating of a
lighting station. Obtain a guaranteed transformer leakage from
various manufacturers, substitute these guaranteed leakages for
the different sizes of transformers in a table, similar to the one
¥iven above, and a comparative statement of the annual cost of
different makes of transformers can readily be made from which
the most economical type of transformer for the local conditions
can be detcrmined. In connection with the above, transformer
construction, regulation and cfficiency should be considered. 1t
is generally a fact that transformers of small leakage currents
have the highest “all day efficiency.” With the guaranteed
leakage currents there should also be a guaranteed regulation
not exceeding 24 or 3%, which is obtainable, for the smaller
sizes. The mechanical construction of the transformer is as
important as either its efficiency or regulation ; the safety ofthe
customers’ premises depending upon the protection of the
secondary coil from coming 1n contact with the primary coil, it
is necessary that the tuethod of insulating the coils from each
other be reliable and absolutely safe. "There can be no question
that it pays to replace ineflicicnt by efficient transformers.
There is but onc course to follow if the station be loaded with
unnecessary transformer leakage, and that is to replace, at the
carliest possible moment, the old transfonimers by new trans-
formers, using secondary systems where economical, and by
this replacement cut down operating expenses and increase the
station capacity.

At the beginning of the reconstruction lierein referred to
there were 1,160 transformers on the lines with approximately
53,000 lamps wired. At the time the following results were
collated, there had becn 473 old transformers removed from
the lines, while 229 new transformers had been put up, leav-
ing a total of 916 transformers on the lines serving about
60,000 lamps. Of these 229 new transformers, 187 had
replaced 345 old transformers, while 42 had been used for
new customers.  Of the 128 old transformers yet to be
accounted for, 18 had been removed on account of discon-
continuation of- service, and 110 had been taken from the
lines on account of being able to connect the customers served
from them to old transformers already crected in their
immediate vicinity. This ‘' bunching ™ of customers on to
old transformers was made because new transformers could

not be obtained at the time and it was necessary to reduce
the leakagre load before winter.,

The lightest load registered during the year preceding the
commencement of the reconstruction was 380 amperes.  Ten
maonths later, with about 8,000 more lamps wired on the ser-
vice than at the titwe of the 380 ampere load, above referred
to, the lowest load recorded was 245 amperes, or a decrease
in the load line of 135 amperes, this decrease in leakage load
being due to the transformer changes just mentioned.  The
leakage of the 229 new transformers was 19 amperes, which
means that the 473 old transformers had a leakage of 154
amperes, or an average leakage of L3235 amperes per trans-
former removed, which figure has been verified by leakage
tests made on the old trausformers which have been removed
from the lines,  Thirty six of the 135 amperes reduction was
due to the removil of the 110 old transformers, and placing
the customers served from these on other old transformers,
making sccondary distribution  systems.,  From  this is
deduced the fact that by replacing the 345 old by 187 new
transformers, a savingr was cffected of 99 amperes. The
average saving for the 187 changed is then 529 amperes per
change, which with coal at $2.73 per ton, means an annual
saving of $235.58 per change incoal alone.  The average cost
of the 187 changes, including the cost of new transformers,
all extensions of wiring for secondury mains and all labor,
crediting these orders with old transformers as scrap only, was
approximtely $65.00.  As stated above an annual saving per
change in cost of coal would be efiected of $23. 58, thercfore at
this rate the new transformers will pay for thetnselves, if the
saving in coal only is considered, in about two and a half years,

When the 1,160 transformers above referred to have been
replaced by new transformers, and the bunching of customers
has been carried out, it is estimated there will be but 636
transformers required, and the total leakage will be less than
7§ amperes.

The following curves show three (3) actual station loads ;
an average load forcight months from June 1st until February
1st, and for the July and December of these eight months,
also the estimated loads for the same periods had the reduc-
tion in transformer leakage so fiar actually obtiined been
accomplished,

Plate 1, Curve A, represents the average load on the
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station during the twenty-four hours for seven days, begin-
ing July 19th and ending July 25th, the highest point reached
heinyr 760 amperes, and the lowest 380 amperes.,

Curve B represents the average load that would bave been
on the station for the same period had the 917 transformers
been on the lines instead of the 1,160, and the saving of 135
amperes been accomplished.  As this paper is only dealing
with actual results obtained, the curve showing the estimated
load on the station for the same period, had this reconstruc.
tion been complete, will not be plotted, but it is not hard to
imagine what it would have been judging from the results,

t PERRENwanauREny S
i C ol A1
[ERN NN

AN 1

HAS R

A - -

/ ‘ AEITy

=i S
N —— AL L LN :1’ oo
+- NEEE) AT

- NS RN N DR EER

o - e -

so far obtained, with the transformer changes barely one-
third finished.

Plate 2, Curve A, vepresents the average station load dur-
ing the twenty-four hours for the seven days, beginning
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December 18th and ending December 24th, the highe.::t
point renched being 1280 amperes, and the lowest 380, this
being the heaviest week of the year.

Curve B represents the estimated station load for the sume
period, had there been the 917 l.r:msformcrs m.stcnd .of th.c
1,160 on the lines.  While the third curve showing this esti-
mated load had the transformer changes been complete, has
not_been plotted, yet it is safe to sssume there would have
been o difference in the maximum load reached of joo
amperes, so that it would have been necessary to provide
stition capacity for & maximum load of g8o primary ampere
instead of 1280 primary amperes. .

Plate 3, Curve A, represents the average primary ampere,
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load on the station for the cight months from June st to
February 1st.

Curve B represents the estimated load during the same
period had the reduction in load so far obtained—135 amperes
~—been accomplished.

Curve C represents the estimated load during the same
period, assuming a reduction in primary leakage of 300
amperes.

This reduction in station load with an increased number of
lamps wired, due to the decrease of transformer leakage, can
be regarded, fiest, as a saving in coal and operating expenses
in general and, sccondly, as cither an increase in station
capacity already installed, which means an increase in the
carning capacity of the plant, or a decrease in capacity
necessary to be installed to handle the output at time of
naximum load.

A decrease in transformer feakage of 135 amperes means
a decrease in load of 135 amperes for every hour of opera-
tion, which represents o saving in coal, at $2.75 per ton,
of about $7,338.00 per year, that is for a station running
twenty-four hours per day.  Apart from this increase in
capacity, there is also the saving due to running a smaller
engrine for the day load, and the consequent saving in labor,
oil, cte.

A decrease of 135 amperes leakage means an increase in
carning capacity of the station of approximately 270016
CP lamps burning, or about 9,000 lights wired.  Asso much
of the advantuge to be gained by this decrease in trans-
former leakage depends upon the kind of transformer used,
it would only scem safe and wise to insist on all transformers
coating within guaranteed linits for leakage and regulation.
The only way to know that transformers come within the
prescribed limits is to get them from manufacturers who are
known to build the very best transformer, or better still, test
sach transformier as it is received from the factory. Inas-
wuch as transformers made by different manufacturers, and
apparently alike in cvery respect and seemingly identical in
construction, are known to vary from twenty-five per cent.
to a hundred per cent. from each other, the advisable plan
appears to be to test each transformer as it is received. This
plan of testing transformers is followed out in many stations
and is the only sure means of keeping the leakage withiu the
calculated limits,

The reduction in leakage load so far obtained in the
reconstruction under consideration has not been accompanied
by any sacrifice of transformer regrulation.  The type of new
transformer used is one giving the best all round results, that
is, one in which regulation and leakage are so proportioned
in its construction as not to benefit one at the expense of the
other. In thi'ckly populated or central business portions of
the city, where an extensive secondary distribution is pos-
sible, and where large transformers may be connected in
paraliet at different points, it would be an advantage to use
teansformers of very amall leakage current and high *‘all
day efilciency,” as in this case the transforgicrs share the load
between them, and regulation can be  sacrificed to gain
diminished leakage current.  However, as it is only in very
large citics, and only in the most thickly populated centres
of these that the secondary distribution system can be ccono-
mically used, the make of transformer giving the best all
round results should, in general, be selected.  To further

improve the regulation beyond that to be obtained by
improved transformer regulation it is intended to change the
primary distribution from 1000 to 2000 volts, thereby decreas-
ingr the copper losses on the existing circuits to one quarter
of the present losses, and reducing the feeder drops so that
good service and regulation will be obtained without the use
of feeder regulators or the crection of additional copper. A
source of additional improvement in regulation will be
the use of gencrators with very close regulation.  The, neces-
sity of transferring the circuits from one dynamo to another
makes close inherent regulation in generators an imperative
featurc if satisfuctory service be desired, Transformers with
good regulation, feeders having small drops, and generators
of close regulation, mean that the ordinary changes of load
and transfers of circuits from one generutor to another can
be made without materially affecting the voltage on the
lamps in service.  The generators selected for the reconstruc-
tivn herein spoken of to replace the present single phase
generators are of the two phase type and are of such con-
struction mechanically and electrically as to make practically
impossible the hairbreadth escapes and the sleepless nights
familiar to many operating old style apparatus. The sense
of security which takes possession of one after hecoming
familiar with the type of machine selected can only be appre-
ciated after actual experience in operating. When the
reconstruction under consideration has been completed there
will have been installed five 300 KW generators, two on one
engine, two on a second engine, and one on a third engine.
The two generators running from the same ehgine will be run
in parallel when the load requires it, making the units on
two of the engines 6oo KW, with the advantage of having a
more flexible system and a possible saving due to running a
300 KW when o 600 KW would be but partially loaded. The
construction and Jocation of the engines was such as to make
it impracticable to put 600 KW generators on the two large
cngines, had it been so desired.

Probably the most economical and certainly the most con-
venient unit of power for operation isone that has the
capacity to carry the day load, the remainder of the dynamos
being of a uniform type and size. In the case in question
the day load, if the service be confined to lighting would, as
stated above, be less than 100 KW, but the adoption of the
two phase system will permit of the increase of the day load
by the sale of current for motor service, to at least the capac-
ity of the small engine. The small engine, to which is con-
nected the single 300 KW generator, will be run while the day
load remains within the limit of capacity of this engine and
gencrator.  Should this engine or generator require repairs
and it be neccessary to run one of the large cengines during
the day, only one of the 300 KW generators need be excited
to carry the day load, introducing a saving not possible if a
600 KW had been placed on this engine, thus giving a higher
“all day efficiency ” for the two 300 KW generators than
could be obtained from one 600 KW generator. The 300 KW
units, run cither singly or in parallel, are sufficiently large to
allow of any desirable arrangement of circuits of ordinary size.

Another factor in increasing the capacity and earning power
of a plant is the use of an efficient lamp with an economic
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life. The best known makes of lamps on the market have
a difference in efficiency of from ten per cent. to fifteen per
cent., which means a difference of from ten to fifteen per cent.
in the carning power of the plant, depending on the efficlency
of the lamp in use. A ten per cent. diffcrence in output or
capacity should receive consideration.

Lamps with long life are found to be incfficient ; very
cfficient lamps are usually short lived. There is a point
between these extremes which makes a lamp suitable for
clectric lighting station use. Using an cfficient lamp increases
the earning capacity of a plant and permits of using higher
candle power lamps with a proportionally -less increase in
cost. An increase in candle power either by high candle
power incandescent lamps of high efliciency or small incan-
descent atc Jamps seems to be the best way to meet competi-
tion from gas either with the ordinary or the **Auer ** burner.
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It has been advocated by some, to meet this demund for more
light, to runniny the Iamps at a voltage above that for which
they are rated, thereby running the Jamps at a high cffici.
ency. An examination of the following two Plates, 4 and s,
will show the fillacy of such a makeshift.

The curve on Plute 4 is the result of many lump tests, and
shows the variation in lamp life for Lunps of the same grade
when run at different voltages.

Plate 5 shows a curve for the same make of lamp of the
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same efficiency, giving the candle power of a lamp at various
voltages. As 600 hours is probably the average life of the
lamps now on the market, the effect of running this grade of
famp which was rated as a G6oo hour lamp, above its rated
voltage may be regrarded as the effect on the average lamp
now offered to the public.

From these curves it will be seen that running a 50 volt lamp
at 52 volts, or increasing the voltage four per cent. wncreases the
the candle pawer about nineteen per cent., while the life of the
lamp is decreased about forty-three per cent. Running the
lamps at a pressure of 55 volts, or a ten per cent. increase of
voltage increases the candle power of the lamp about sixty-six
per cent,, while the life of the lamp is decreased about eighty-
three per cent., from which it would seem that to a plant sugply-
ing current to a large number of incandescent lamps and
furnishing renewals, running them above the rated voltage
means a large increase in the lamp venewal account, both for
material and labor. Run the lamps as ncar their rated voltage
as possible, and the lamp renewal account will be a mimman.
Good regulation on the circuits goes a long way towards keep-
ing this account down. A daily rise in voltage from three to
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four per cent. above normal for a shoit time will reduce the life

of a lamp of good economy about one hal.
Plates 6 and 7, with their tables, give the results of tests on
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two very well known makes of lamps, when the lamps are run at
a voltage ten per cent. higher than their 1ated voltage.

Curves 8 and 9, with their accompanying tables, give the
results of life tests on the same makes of lamps when running at
their rated voltages. Plates 6 and 8 are for the same make of
lamp. Plates 7 and 9 are for the sanie make of lamp, but of a
different make from the lamp, the curves for which are given on

Plates 6 and 8, The results of these tests are of especial value
to electric lighting stations frum the fact that throughout the
test the conditions under which the lamps were run were made
to conform to the conditions imposed upon lamps in conumercial
service. It has been determined that lamps which have been
made by identically the same process differ in lots. 1t has been
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observed that lam!rs recewved from the same factory do not aver-
age the same candle sowet and efficiency for different invaices,
that is, lamps received in one invoice are generally quite uniform
throughout that lot, but they vary considerably from lamps
received at other times, From this it will appear that to derive
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full benefit from using efficient lamps it is necessary to test the
lamps and ascertain that they come within the limits of efficiency
which have been dezided to be the most economical for the loca)
conditions. To determine what lamp is best suited for any
electric lighting station, it is necessary to know the cost of pro-
ducing current per lamp hour, and having established this for
any special make of lamp, the following formula will permit of
a comparison of different makes of lamps and the determination
of the best lanp for the conditions under which they are to run,
In considering the cost of production per lamp hour in connec-
tion with the lamp question, the cost of service may be divided
into three parts : .

A. That portion of the service per lamp hour that is practi-
cally not uffected by the average efficiency and life of the lamps
and such portion of the maintenance, operating and general
expenses, as is practically not increased by increasing the cur-
rent consumption per lamp hour.

B. Thecost per lamp hour, coal, water, interest and deprecia-
tion on the lines, dynamos, engines, etc., and such part of the
expense of the service as increases proportionately to the amount
of current served per lamp hour and as the maximum station
output,

C. The cost of the lamp per lamp hour, and the expenses per
lamp hour for replacing exhausted lamps. This is equal to the
cost of ane lamp, plus the cost of exchanging one exhausted
{amp, divided by the werage life of the lamp.

Under the first division (A) should be included the cost of
fuses, incters, transformers erected, and secondary connections,
line construction, maintenance, etc., and such proportion of the
operating and general expenses as is not increased by increasing
the current consumption per lamp hour,

Under (B) shouid be included that portion of the cost ot ser-
vice per lamp hour exclusive of lamp renewals that increases
praportionately to the current consumed per lamp hour,

These divisions of cost should be so made that the sum of
A, Band C, will represent the total cost of service per lamp hour,
the values of A, B uand C representing the above divisions of cost
having once been establishedfor a lamp of any given efficiencyand
average life for any particular fighting station. the cost of servire

r lamp hour for this same station with any other lamp which

as a current consumption different from the current consump-
tion of the first lamp, and having an average life of “ Y * hours,
wauld be A + XB + C = the cost of service per lamp hour,
* X” representing the proportion between the cursent consump-
tion of the lamps being compared, and “C'” being the cost of
one of the new lamps, plus the cost of replacing one exhausted
lamp, divided by “ Y,” the average hours of life of the new lamp.

This formula applies for compariny the cost of producing Jight
with lamps having different costs, efficiency, and average lamp
life, when they are to be burned in the same plant and under the
same condnions of average lamp hours burned per lamp installed,
and the same maximum number of lamps burning for a given
number of lamps wited. Value (B) in this formula inclu.des the
coal consumption and the materials which practically vary pro-
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portionately to the watt hours output required for providing lecation Noo...o..ooiie s et L
1t also includes the intetest and depreciation on the 4.4
plant which must be enlarged when the lamps consume large Opp* ©

the light.

amounts of cutrent, because the generating and supplying
capacity of the plant must be proportionate to the maximum
output called for by the lamps. In many plants the interest and
depreciation account will form quite a considerable portion of the
factor 13, and as a large valuc to the factor * B” makes a show-

Ste...ne [ Y LN

. St, .. Ave g_‘\t,' Corner,

Height of Pole cess
Kindof Pole  .... . . .. . ... . ¥or g:‘; Lamp,

Condition of Pole ... .. ....

mg aganst the high consumption of current per candle power m

hour very bad, it would appear that any lamps installed that did

not bura at the time of maximum current output from the i Arm  Pine  Wires
station could be economically used of 2 rer efficiency with
longer lite than lamps which do burn at wine of maximum out- ,
put, because any additional demand for cuirent on a plant that 2nd * " *
1s not i call for current at the time of maximum output, does not
require an increase of plant capacity. In estimating the best 3 “ “
efliciency per candle power hour, or per lamp hour, for these
lamps that do not burn at the time of maximum output, the cost
of interest and depreciation entering into the fiactor “ B” in the 4, « “ “
formula (in fact all the costs that increase proportionately as the
size of the plant required to serve the lights wired) should be
excluded from the factor * B.” ‘The result is that lamps that do sth " "
not burn at the time of maximum output can be econominally
used of consillerably lower efficiercy than lanips that do burn at oh o “ "
that time.
The outline of the reconstruction contauned in this paper and
the statement of the results so far obtained are tor an electric 7th © . “
lighting station serving 60,000 incandescent lamps. Another
much smaller electric lighting station has had its transformer o o . "
system rearranged, within the past year, upon the same plans
outlined for the station serving 60,000 lamps. This smaller
station had, and still has, a capacity of two 500 light dynamos, gh . “
serving 2,100 lights wired. At the time of heavy load, the
station was loaded beyond a safe limit. Apart from this the
demand for an increase in the number of lights wired could not sath “ “
be met. Anincrease in the boiler, engine and dynamo capacity
appeared, 1o some, the only way to meet the requirements;
however, this was unnecessaty as the transformer system was Tramformers
rearranged, and thereby amnple capacity to meet the immediate '
demands wasfumished. Prior to this rearrangement there were orc jamp. .. #5cp. . Cjrep
79 transformers on the lines, having a leakage of about twenty
amperes. The 79 old were replaced by 42 modemn transformers, J l_
having a leakage of less than four amperes. By this rearrange. Lightning Arresters ... ..o L .
ment and the substitution of modetn for the old transformers,
a reduction in load was obtained of sixteen amperes which per-
mits of the station not only carrying safely, with the same TIARY e
station c(}uipmem, what was formerly an overload, but also
permits of an increase in the earning power of the plant of ...... .
approximately one thousand 16 candle power lamps.
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1eo 198 1.3 95 | 9.8 ] 708 | 148y 8 743.3 s 8 ment.  This rapidity of achievement has characterized the development
of the clectnic railway, in common with the other great depastments of
electrical industry, and has already been productive of results of which
Taure D. we can scarcely as yet appreciate the cconomic and social importande.
Up to within the past year, however, the application of electric
‘ motive power for railway purposes has been practically limited to the
. n o3 | oar s o, 2.9 ° improvement, amounting to a sevolution, of the street railway propet,
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i at the present moment may be said to have seached r. stage approaching
finality. The strect sailway motor of to-day may be considered, in
TanLe J view of the conditiuns under which it_operates—Ilimited space, exposed
2 J. position, light weight and sevete service, asa_highly efficient and satis-
N ) factory machine, The controlling apparatus has been developed 1o an
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room for improvement in the way of higher cfficiency, closer regulation
S or greater durability. Improvements in design and material have doe
ANLE K. much to remedy the untightliness and unreliability of the devices used in
ovethead construction and the standard pressure of to 600 volts is
o' al veo ' ves | oo . R found, even for suburban extensions of considerable h, to be com-
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the fact that there are at present in operation, or being constructed in
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the Dominion, 36 electric street railways, having a total mileage of
close upon 600 miles, using 750 motor cags, with a total genesating
capacity of 19,?00 kilowatts, and tepresenting an actual investiment in
couird figures of over twenty millions of dollars.,

At this point, and at a meeting held in the city ot Toronto, it is
peculiatly fitting by way of contrast and as epitamizing the development
uf less than one decade, to quote from a catalogue issued nine years ago,
in 1887. bearing the title ** The Van Depoele System of Electsic Rail.
ways,” in which under the heading ** Facts about running the Toronto
Electric Railway in 1885,” we find the folloning :

“ Plant consisted of une engine, antomatic, 10 x 16 cylinder, 150 revo-
lutions per minute 3 one electtic generator, forty horse-power ; one elec-
tric motor, thitty five hotsc-power: one motor car, weight sis tons;
three passenger cars, each two tons, Average number of passengers
carried, cighl{-thtce per car ¢ estimated weight of passengers per teain,
16 tons ; total weight of {rain, 11 tons: fength of teack, one mile (with
one grade of six pee cent.) ; average speed, 30 miles per hour; passen-
gers carried in § days, 50,000 ; average consumption of coal per day of
ten hours, 12001bs.; distance travelled in ten hours, including stopping
to take on passengeis, 200 miles.”

The generator in the case, it may be added, was a g4o-light arc ma.
chine, having, it is stated, **an clectromotive force of 1300 volts, and
sn intensity of cuttent of about 18 amperes,” and the single motor,
belted to the axle, was 2 35-Jight machine of similar type.  In the same
catalogue we find & description of each of the Van Depoele roads in
operation at the date of its issue.  The list is a short one~—Montgomery,
Alabama, 33 wiles; Detroit, Mich., 1) miles; Windsor, Ont., 2
miles; Appleton, Wisconsin, 4! miles; Poit Huron, Michigan, 3
tmiles, and Scranton, Pennsylvania, 2 miles; a total of 143 miles, It
is amusing to note following this modest list of roads installed, the bold
challenge that ** As the maiter now stands we have more miles of elec-
tric railway now in successful aperation than all the other electric rail-
ways in the wotld combined.”

Coming now to a consideration of the subject of this paper, it is not
unreasonable to angur from the success of the electtic ralway in the
past, an outlook for the future cqually brilliant and promising. Ve
may leave out of cunsideration the work which still semains to be done
in affording rapid transit for the citics and towns which are as yet either
working without street railways altogether, or in_ which the existing
systems are still operated as horse or cable 10ads.  The horse as a pro.
pulsive agent for the street car, is steadily pu suing his course to his des-
tined place in the museum, while the cable, in spite of the tremendous
inertia of invested capital, is, except in the mast congested portions of
the larger cities, rapidly giving way before the greater economy of elee.
trical operation.  The recent clectncal equipment of the extensive Pitts.
burg cable systemss, involving the abandonment of an investment of
many millions of dollars, may be instanced in this connection,

The field for future development in elcetric traction lies in two dis-
tinct directions : in the first place, in the equipment and operation of
that recent but now most important factor in transportation—the light
or secondary raitway, which will in time take form as a netwark of
feeders and channels of distribution for the large centres of population
and the great trunk railways ; in the sccond place as the successor of the
steant locomotive in the operation of the trunk systems themselve:.

It icin the first direction in which alrcady some development has
taken place that we may expect the most substantial immediate progress.
The possibilities of the light raitway have of late been the sulject of
anvious and careful scrutiny on the past of political economists in Eng
lai, 1 and on the continent generally, as a possibile relief for the preseat
acute and world-wide agsicultural depression.  \Without going into the
social or economic phascs of the question it scems undoubted that frum
all the large centres of population and production we inay expect to see
systems of light railway lines radiating to the limity of their spheres of
commercial infuence and affording at a minimum of cost an alequate
means for transportation and interchange of the-products of the fann on
the one hand, and of the factory on the oth 1.

For such a system requiring & frequent and flexible but not & heavy o
high speed service no enonmous investment of capital would be sequired.
The use of the public highway would save the otherwise heavy outlay
for right of way, and its grade could, for the moss part, be conformed
to. e track and roadbed, even with sails heavy enough for standard
freight cars, can, it has been shown, be laid (or little more than the cost
per mile of & first-class macadamized soadway. The depreciation
charges, under normal conditions, would be centainly no greater, and
the cor} of equipment and operation with electric power, even with the
tnnsmmio:‘imit of our five hundred volt direct current apparatus, such
as to render practicable the working of such systems over a considerable
range. We have in Canada several examples of this class of railway, as
yet on a limited scale, but in each case affording facilities for transporta-
tion, both of passengers and light freight, recognized as being of the
utmost value to the public.  Each of thesc toads are, it is encouraging
10 note, yiclding a fair rcturn for the money invested, In the same way
the branch lines and feeders of the trunk railways, which are now opes-
ated in many cases at a loss, mainly by reacon of the inadiquate sesvice
to which they are limited by the use of the stean locomative, would, if
clectiically equipped for a light and frequent service, become a produc-
tive part of the system to which they stand at present in the relation of
a necessary evil. .

1t xcems, therefore, reasonably clear that in the development of the
system of secondaty railways which are coming into being as the result
of a pressing cconomic necessity, the clectric motor is to find a new and
widely extended field of uscfulness. The great desideratum At present
for this wotk is a successful alternating railway motor which, it is safe
10 anticipate, will be added 10 the Jist of standard cquipment in the
very meas future,  Under present conditions, while the usc of the
booster or of polyphase transniission apparatus with rotary transformers
has made commetcially possible the supply of current for distances vp t
twenty miles; or even more, from the power house, their availability has
been iessened by the drawback of excessive loss in the one case and of
gveat cost in the other. .

Before leaving this part of the subject, however, it would b as well
10 point out, in view of the alacrity “with which the possibilities which
we have been discussing are being taken up as & new and promising

field for the exercise of their peculiar abilities by the vetsatile and
talented class of gentlemen known as promoters, that there is no reason
to suppose that such a wholesale programume of light sailway construc.
tion and conversion of existing steam branches would be an immediately
lwuﬁlnhle or possible undentaking.  In many cares the gains made will
we in the form of a general public benefit rather than a concrete teturn
in dividends for the money v ested, . The smaller and more profitable
openings for the consteuction of these lines will afford a field for private
caterprice, but any comprehensive scheme will undoubtedly demand in
the form of gevernmental aid, the support of the public, who will be its
main beneficiaries.

We may now consider briefly the position likely to be attained by the
electric motor as a successor to the steam locomotive in the operation of
the geeat trunk lines,  Hete the conditions differ materiatly from those
which have led in so shost a time to a practically complete possession of
the field of street rmdway traction, :ll)l‘ which scem likely to praduce
similar sesults in the case of the secondary railways. It must be con.
ceded that no opening or necessity exists for the construction of new
teunk lines operated electrically in competition with existing steam
toade.  The eventual triumph of electricity over steam, for heavy loco.
wotive purposes will come in due conese as a result of the establishiment
af its superiotity for the seevice, but its general adoption will be delayed
beyond that point by a natural reluctance to wipe sut the capital repre.
sented by existing equipment. 1t must be recognired that the evolution
which aitcads all branches of mechanical development has produced in
the steam locomotive of to-day a type admirably adapted to the work
which it has so far been called on to perform. It is in the continual
demand on the pare of the public, for higher and higher speeds between
terumnal points, and the still amore imperative necessity in the face of
keen compettion and lowering tates for a reduction of operating
expenses 10 the minimum point, that we may expect to find ultimately
the most favorable contributing cause for the general adoption of clecteic
motive powet on the trunk systems.  Thedirect rotary action of the elec-
tric motor and the practical limitation of its power only by the capacity
of the stationary soutce of supply entail the possibility of an increase in
rates of speed up to the highest paint at which a perfectly constructed
roadbed without grades and curves will hold a car on the teack. A
recent study of the operation of the Pennsylvania Railaay would seem
to show that such savings in fucl, labor and maintenance accounts would
follow its te.cquipment for electric traction as to make it comwercially
desirable, even under present conditions.

It is no exteavagant prediction to say that menibers of this Association
who witnessed, in 188 and 86, at the Toronto Exhibition, the modest
beginnings of electric tracticn in Canada will see it supersede the steam
locomative in the operation of the Canadian Pacific and Grand Trunk
Railway systems.

SPARKS,
The employees of the Toronto Street Railway Company held
their annual pic-nic a fortnight ago.
Messes, Folger Bros., of Kingston, Ont., will probably make a
bid for the Watertown electric railway, which is now in the hands
of a receiver.

The AEtoa Boiler Company, of Toromo, Ont., is applying for a
charter of incorporation.  The capital stock is  $20,000, the
objects of the company being to manufacture the Bioa safety
water tube boiler.

The Hamilton Radial Railway Company have closed a contract
with an American firm to fit a number of cars with a patent air-
brake that will stop a car going at full speed in one car fengih
without injuring the mechanism.

The Canadian Telephone Company, with a capita) stock of
$10,000, and headquarters at Sawyerville, Que., is applying to be
incorporated for the construction and working of atelephone
system in the county of Compton and other counties in the Proy-
ince of Quehec.

The large fly-wheel of the engine in the H,, G. & B. power-
house at Stoney Creck burst recently, a picce of the wheel going
through the roof, and another portion smashing through the floor,
Resides the damage to the wheel and the building, the switch-
board was injured.  Power was obtained from the Street Rajl-
way Company until the H., G. & B. Company got another engine
running.  About $3,500 damage was doune.

Compared with other large towas, London is easily at the head
for the magnitude of its electrical supply.  Paris, for instance, has
only an equivalent of about 500,000 cight-candle power lamps, as
compared with the 1,200,000 lamps in Landon, as stated above.
Manchester and Liverpool have, respectively, about 92,000 and
§4,000; Glasgow, 70,000; Edinburgh, 43,000; Dublin, 16,000,
and Cardiff, 9,000. Of the total capital expended in the whole of
the United Kingdom for supplying electricity, London has spent
more than one-half.

The new power house of the Trenton Electric Company st
Trenton, Ont., was formally opened a fortnight ago. The build-
ing is a large and substantial one, erected on the Trent siver a
short distance cast of the G.T.R. station. The roof and sides are
covered with iron sheeting.  The water wheels consist of two 150
h.p. vertical turbines, manufactured by the Wm. Hamilton Co., of
Peterboro.  They are geared dircctly to a large 6 in. line shaft,
which runs the whole length of the building. A convenient
arrangement is made by providing cach of these wheels with a
friction clutch, whercby each may be used independently of the
'other. The two large generators are 200 h.p. cach, bolted direct
1o two pulleys on_the line shaft 8 . in diameter.  The switch-
board, 6 x 73 i, in diamcter, consists of three polivhed pancls of
white marhle, on which are mounted the various instruments,
switches, regnlators, etc., necessary for the controlling of such a
large plant.
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W. H. Train, of Burk's Falls, has recently ordered a go0 light
murease to his dicedt current incandescent plant from the Cana-
dian General Electric Co,

The captal stock of the Lachine Rapids Hydraulic Co. has
been mereased 1o $2,000,000.  The new stock has all been taken
up by the present sharcholders of the company,

Thos. Andrews, of Thornbury, is indalling a five hundred light
alternating plant to fumish incandescemt lighting in Thornbury
and also in Clarksburg, distant about one mile. The Canadian
General Electric Co. are supplying the apparatus,

The Trenton Electric Power Company has been given the con.
tract for hghting the aty.  The franchise extends for twenty
years, and gives them the right to ereet poles on the city streets
for the purpose of supplying light, power and heat.

Jas, Playfair, of Midland, has closed a contract with the Cana-
dian General Electric Co. for a plant to be installed on the steam
barge * Hall.”  Both arc and incandescent lights will be used ;
the former for lighting the docks at which the steamer is loading.

1. Knechtel, of Hanover, is extending his monocyclic circuit to
Carlsrulie, a distance of three and a half miles, and to Neustadt,
a distance of 735 miles from the power house.  This extension i
an interestingg evidence of the range over which current may be
profitably distributed from a modern alternating system.

The report of the General Electric Company of New York for

the fiveal year ending January 3ist last, shows the business secured
to have been less than 1o per cent. greater in value of sales than
for the year pridvious,  The gross camings were $13,515,667 and
the gross expenditnre $11,910,240. - The defivit mereased $877,645.
The net loss of liguidation, now charged to the $2,000,000
special allowance after January 31, 1895, was $530,352, The
company has no noles payable outstanding, nor is any paper
bearing the company’s endorsement under discount.  The report
recites the fact of the contract that baus been concluded with the
Westinghouse Electric and Manufacturing Company.  The foreign
business of the company has shown a gratifying increase.

The Niagara Falls Electric Light & Power Co. are making
extensive  additions and changes in their plant, involving an
expenditure of over $25000. A handsome new power house
of pressed brick ix in course of erection in a centrallocality where
an ample supply of water can be obtained for condensing,  The
steam plant will consist of two 200 horse-power compound con-
densing Wheelock engines.  For the incandescent service an
order was given to the Canadian General Electric Co. for two
t20 kilowatt single-phase alternators.  In case a demand for
power arises, it is intended to install a oo volt direct current
power generator.  The switchboard is to be of white marble, and
the instruments and their arrangements are of the most modern de-
sign. A system of three wire secondary mains is being installed
for distribution through the central part of the town. The work
is being carried on under the supervision of Mr, Geo. Foster, the
superintendent of the company.

ROBIN, SADLER & HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREAL AND TORONTO

Orders addressed either to our Toronto or Montreal Factory will have prompt care.
Goods will be forwarded same day as order is received.

STEAM USKERS

Destring the servicees of CONPRTENT EN-
QINPEEKRS of any clase, can oblain
saber, intelligent and reliadle
wen, by applying te

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

). J. Yorx, President, Boant of Tinde Ruild.
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Menzie, Turner & Co.
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We also manufacture a New Special Material for Excursion or Open Stieet Cars,
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The Imperial Electeic Light Company, Moutreal, has been in.
corporated,

.
The city counail of Toronto is advertising for tenders for the
privitegge of operating a telephone system for a term of five years,
The Hamilton Radial Electric Railway Company expects to
have the line to the Beach in operation by July 15, The power
house is ready for the dynamos,

It iv understood that the authorities of Montreal have under
consideration a scheme for the conveyanee of prisoners to and
from the jail by means of a trolley car.

The annunal meeting of the Novi Scotia Telephione Company
was held in Halifax carly in June,  Geatifying reports were pro-
sented by the manager and directors,  The board of directors
were re-elected by unanimous vote.

The impcri:\l government is building a powerful clectric light
plant at Fort Clavence, Halifax, entirely concealed from view and
protected by carth and masonry,  The object of the installation is
to obtain a revolving scarch light of great power to control
entrances by eastern passage and Drake’s passage, abso all the
western entrances north of York Redoubt,

The annual mceting of the Kingston Light, Heat and Power
Company was held on the grd of June.  The following were elect-
ed directors for the ensuing year: M. H, Folger, B, W, Folger,
F. A. Folger, F. A. Folgger, jr., R. T. Walkem, W. F. Niekle, 1.
A. Breck, J. Minnes, V. M’u:l{ussic. R. T. Walkem, Q.C., was
chosen president 1. A, Breek, vice-president, amd F. A, Folger,
managing director,

Messres. William Mackenzie, manager of the Toronto Strect
Railway, and James Ross, managing divector of the Montreal
Street Raitway, have made an offer of $2,500,000 for the Birming-
ham, England, Tramway Company's franchise and plant.  The
directors of the Biemingham company have reported in favor of
the acceptance of the offer.  If the road be purchased, the pres-
cnt system will be changed to electricity.  Great Britain is said
to possess only about 75 miles of electric road.

Mr. John Peck, manager of the Reid & Currie lron Works,
New Westntinster, B, C., has invented an improvement in come
pound engines, which consists in baving but one valve to dis-
tribute steam to the two cylinders, and which does away with one
link, one set of eccentrics, and the pipe which, in ordinary ene
gines, carrics the steam from the high pressure to the low pres-
sure steam box. By this means, itis claimed, there is a great
saving in condensation, which, of course, means a considerable
saving in fuel

The case of the Auer Incandescent Light Manufacturing Com-
pany vs. O'Brien was heard before Mr. Justice Burbidge in the

Exchequer Court, Ottawa,  In this case the Auer Light Company
sue for an injunction, to restrain the defendant O'Brien from ine
fringing patent No, 46,046, The hotion was by the plintiff, tor
an wrder to have defendant produce the sample of the fluid used
in manufactunmg the *© hoods ™ used in the light,.  Mr. Duclos, of
Montreal, in support of the motion, acged that his dient could not
Ko to trinl without the samples. Meo O'Gara, Q.C,, opposed on
the ground that supplying samples would betray his client’s
seeret ; judgment reserved.

After investipzation into the circumstances of the recent Point
Elice Bridge disaster, at Victoria, B.C., the coroner's jury has
rendered a veedict holding the Consolidated Railvoad divectors
responsible for the lives of persons killed,  The city council was
areainged as guilty of contribntory negligence and the oflicials of
the corporation were absolved uf personad respousibitity, 1 was
found that the bridge was safe for ordinary teaflic, and the acci-
dent would not have ocearred but for the improper crowding of
the cars which went through the structure. 'i’lm bridye was
found not to have been constructed according to original speciti-
cations,

A basis of aggecement has been reached between the City Coune
cil and the Hamilton Street Railway Company vegarding a
change from the teems of the byJaw. “The following reductions
on the company’s pereentage will be made : Upto $125,000 of the
Kross receipty, from 6 to § per cent. 3 up to $150,000, from
6!% 106 per cont.  On the mileage the coinpany will save about
$6,100 a year.  The company, on the other hand, agree to give
seven unlimited tickets for 25 cents, and nine limited tickets for
25 cents ; school children's tickets, ten for 25 cents 3 a retuen teig
to and from school, § cents,  The committee will also recommend
that the franchise of the company be extended five vears, from
1913 to 1918, By the reduction in the price of tickets the ¢om-
pany claim to be giving to the public $8,100 annually.

The rate of transmission on Atlantic cables is cighteen words of
five letters cach per minute. With the “duplex ™ this rate of
transmission iv nearly doubled,

VIsRATION AND CoNDUCTIVITY, —~Signor Murani, in L'Elettri-
cista, describes experiments on the influenices of vibration on the
resistance of wires.  To avoid the heating due (o friction, the vi-
brations in a_serics of metallic wires were induced by an clectro-
magnetic tuning-fork, wires of hardened iron, platinum, hard steel,
hard copper, German silver, and manganin being tested, and in
no case was any variation in the clectric resistance detected by the
most deficate miethods., It is consequently concluded that the re-
sistance of metallic wires is not altered by vibrations, all results
to the contrary obtained by other observers notwithstanding.

AHEARN & SOPER

OTTAWA

Canadian Representatives of the

.

ECTRG & HANUEAGTURNG G0

Railway ApparatisS——r

The superior self-evident merits of our apparatus are acknowledged by novice, practical

man and expert, and our apparatus is always given the preference.

The superiority of our apparatus has forced

our largest competitors to reduce their selling price 07 in two years, and to manufacture and offer for sale
details pertaining to our various systems becausc they are essentials demanded by the purchaser when buying

cheaper apparatus.

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

Lighting and Power Transmission Apparatus

From the fact that we manufacture Direct-Current Apparatus of the standard voltages,
and Alternating Apparatus, including Generators, Motors and Trunsformers for single-phase, two-phase or
three-phase systems, we sire prepared to recommend and furnish without prejudice that system which from our
experience seems best suited to the condition of the plant under consideration.

In the development of polyphase systems we have led; others have followed.
The quality of our apparatus justifies a fair margin of profit.

Please mention the CANADIAN RLECTRICAL NEWS when corresponding with Advertisers
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GANADIAN GENERAL ELECTRIC CO.

(LIMITED)

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

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

BRANCH OFFICES AND WARE-ROOMS:

Maim Strest . - WINNIPEG.
Gramville Strest . . VANCOUVER.

1802 Notre Dame St. -  MONTREAL.
138 Hollis Strest . HALIFAX,

Wi are the largest manufacturers in the British Empire of Standard
Electrical Apparatus for. —=ti—
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ILITGHTTING
PO WER
MINTNG
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CANADIAN CGENERAL ELECTRIC GCO.

(LIMITED)

Railway Apparatus

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

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

Hull & Aylmer Eloctric Ry. Co. Vancouver & Wostminster Tramway Co,
Moncton Electric Street Railway, Heat & City and Suburhan Strest Ry. N

Pewer Co, Guelph Electric Strest Ry. :
Hamilton Radial Electric Ry. Co. Boriin & Watarieo Strest Ry,
Corawall Electtic Street Ry, Port Dalhousie, St. Catharines & Thereld Street
Halifax Electric Tramway Co. Railway Co.
St. Joba Strest Railway Co. Bratferd Strest Railway Co.
Montrsal Strest Railway. Londen Sireet Railway Co.
Toronte Strest Railway. Kingston, Portsmeuth & Cataragui Railway.

Lighting and Power
Transmission Apparatus

" considering the development of our systems of apparatus for
lighting and power transmission, we have kept in view the important fact, that varying conditions
of service require varying methods to mect them.

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

Our rocent sales of Lighting and Pawer Apparatus have axcosded ali previeus records and include the sale
te the Lachine Rapids Hydraulic and Land Co'y, of tweive throe-phase goneraters, sach of 1000 k.p- capacity.
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PRAGKARD Incandescent Lamps
PACKARD TRANSFORMERS

Scheefter Recording Watt Meters
oo oo o HOMER GCOMMUTATORS © o o o o

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

PACKARD ELECTRIC COMPANY

(IMITED)
ST. CATHARINES, ONTARIO

viii.

SPARKS.

During 1895 clectric hines in Europe
ittcreased in number from 70 1o 111, With a
total length of sbo miles.

The sharclioiders of the Hamilton,
Grimsby and  Beamsulle Ralway have
decided to extend the line to Grunhy, to
be completed by 1st November of this
vear.

The Lake Supenor Power Company, of
Sault Ste. Mane, Ont, will go extensively
nte the production of caleinm carbide, the
substance from whicli the new acetylene
gas v manufactured.

Mr. B, B, Odler, Q.C., president of the
Hamiiton & Dundas Raitway Company,
has under conuderation the question of
changing the road to an clectric line, I
w xaid t0 be the intention of the conipiny
to commence operations as soon as Mr,
Mackenzie returns from England.  The
estimated cost of changng the system is
placed at $50,000.

Me. Hugh Nedson, chaef electrician of

ARR BLIND TO TERIR OWN INTERESTS if t*:y
have uicovetedSoilers or Steam Hao. as by ha 3
ths Sririeits afatn ftiehd o
y ng ou! as TOgATL: ¢
es !nu’to do and enables ¢

the Bell Telephone Company, was in
Yehee receatly 10 report on the construe-
thon of a telephone line from Quebee to the
fuland of Ocleans,  In compuany with Mr.
Dauphin, Jocal managee at Quebee, he
examped the site for the cable, from
L'Auge Gardien to St. Picere, and will, it
is said, report favorably to the company.

A dispatch from New York dated June
joth says: The contract for the entire
development of 20,000 horse power on the
Richclien river, the outlet of Lake Chani-
plain, has been let to the Stilwell-Bierce &
Smith-Vaile Company, of Dayton, Obhio,
for $550,000, the clectric machinery not
bein included.  This power ix to be car-
tied 10 Montreal by wire and dectrically
disributed, the distance being  about
twelve milew.  This is the second electric
water power development in Montreal, the
first being for 12,000 hoese-power at the
Lachine rapids, five miles above the city,
in the St. Lawrence river, for which the
Dayton company also have the contract.
The investment in both powers will be
about  $3,500,000, all subscribed for by
Moutreal capitalists,

The Cornwall Electric Street Railway
Company formally opened  their line on
June joth. The main line down Pitt
steeet, the belt dine 10 the East Ward, via
Sccond, Maribore’ and Water streets, and
the line down the from road to the St
Lawrence Park on Gillc.spies Point, have
heen compleied, making i all about five
milex of track.  The line to the Toronto
Papee Company s mnlls n the western
suburbs, Smithville, and the branches to
the textile anlls, remam yet 1o complete.
The plant ix up-to-date in every respect.
The caev, which are of the latest models,
were huilt i Descronto, and the machinery
was gt it by the Canadian General Elec-
tric Company. The Strect Railway Com-
pany have purchased Gillespic's Point, a
short distance below the town, and have
fitted it up in an claborale style as a
Pleasure resart, to be known as St. Law-
rence Park.
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Royal T<H Arca Specialiy
‘Dynamos and Motors Repaired
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Automatic Circuit Breakers

You have been looking for a successful Awtomatie Circuit Breaker
(o be usced on the Primary Side of your Alternating Current. We have
it, and guarantee it to \ou in every way.

L]
Lightning! Lightning!

Who is .afraid of that? You can rest assured that if you are
cquipped with our Ciccuit Breakers you need have no fear.  We hiave
the best protection offered to the clectrical public.  We are Jeaders in
the manufacturing of Circuit Breakers, either for Direct or Alternating
Current Systems.  Any voltage. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER CO. - Newaygo, Mich., U.S:A,
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WOOL MACHINERY, WOOD- HORKING MAGHINERY, SRMMILL, SHINGLE AND STAVE MAGHINERY

Fire and Burglar Proof Safes and WYault Doors.
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called to the “ WHEELOCK” IMPROVED STEAM ENGINE
as being unequalled for simplicity, efficiency and economy

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