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— 1IN USE BY ——
EIGHT LEADING GOVERNMENTS.
BEST ANTI-FRICTION METAL FOR

ﬂlun-aneed Englne, Dunamo, Rolling-Mill, Steamship, Railroad, Saw-Mill, Gotton-Mill, Paper-Mill, wOolen - Mill,
Silk=Mill, Jute=-Mill, Rubher-Miﬂ, Sugar-Mill, ﬁour-Mﬂl and all Machmeru Bearings.

MAGNOLIA ANTI-FRICTION MBTAL GO,

’ London gice 76 Queen Victoria St. Ownors and Sole Manufacturers,
sl Qgres: . Wekaron & Gon lgents 74 Cortlandt Street, NEW YORK.

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELEGCTRIGAL - ENGINEERS - AND - GONTRAGTORS

Complete Plants instailed.
Plants requiring special combinations of Electrical M 1cthr\ a Specialty.
CORRESPONDENCE SOLICITED.

* DIREGT-DRIVEN"" DYNAMOS for large and small plants. SLOW SPEED GENERATORS AND MOTORS.
Sole Canadian Agents for the Waddell-Entz Alkaline Storage Batteries.

Automatic Arc Dynamos and Lamps.
A I_ I_ Direct Current Incandescent Dynamos.

Alternating Current Incandescent Dynamos.
Transformers of High Efficiency.
Electric Motors. All Electric Supplies.

Our record for the past 10 years as Electrical Manufacturers guarantees purchasers satis

faction. Ask our customers about cost of repairs on Ball apparatus.

« .. EXCLUSIVE DOHINION REPRESENTATIVES OF . . .

NaTioNaL ErLecTtrIic Mrc. Co.

THE BALL ELEGTRIC LIGHT COMPANY, LIMITED,

Incorporated 1882. 70 Pcarl Street, TORONTO.
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MONTREAL INSULATED WiRE WORKS. EﬁGEﬁﬁF:ii LIPS ELEG]:RIZ}AiMWd(;ﬁKS

J. ROSS, SON & G0, (LIMITED

MANUFACITURKRS OF

INSULATED
ELECTRICWIRES

MARUFACTURYRS OF

ELECTRIC LIGHT WIRE,

Magnet Wire, Offlce and Annunciator Wire,
Rubber Covered Wire, Lead Encased Wire,
And Wires for Annuncictors,
Offices, Magnets and S TELEPHONE AND INCANDESCENT CORDS.
D .
yndmos FARADAY GRBLES,

FACTORY : 41% WILLIAM ST, BAILWAY FEEDER AND TROLLEY WIRE.
MONTREAL.
Orders solicited and carcfully executed. OFFICE AND FACTORY :

P. 0. Hox, 1496. St. Gabriel Locks, M OIN"TR R .A 1.

NEW & 2N Bgss (o Y
TSy MACHI N ER
c/é'u\wnb: H W PETRIE .\

A oo T, CANADAY

FIRSTBROOK BROS.
King St. East, - TORONTO.

MANUPACTURERS OF
TOPPINS,
SIDB-BLOCKS
AND OROSSE-ARMS.

WRITE FOR PARTICULARS.

The Canadian 0ffice & School Furniture Co,

8 ’ 51 N & /) UE
L - e ° Iz Write for Price List and Discounts.
'FG. GO., L
DOMINION WIRE MAN’FG. GO., L.
MONTREAIL.

Guaranteed pure Lake Copper of the highest conductivity, carefully drawn to decimal gauges, and equal in quaiity and
finish, and price guaranteed lower than can be imported.

Capacity : 10 Tons Per Day.

TINNED COPPER WIRE, MERCHANTS COPPER WIRE,
GALVANIZED TELEPHONE ax» TELEGRAPH WIRE.

During the last year we have increased our capacity for the manufacturc of IRON AND STEEL WIRE of all sizes, STEEL WIRE NAILS
STEEL AND BRASS WOQOD SCREWS, and are now prepared 1o fill all ordess prompily at lowest prices consisient with quality.  When'prep ar
ta order please write us for Discounts,
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STEAM USERS
Destring the services of COMPRETKENT KN-
GINEERS of any claas, can obtain
sober, tntellligent and reliable
meon, by applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.
A, E. EoRiNs, Preadent, care foiler Inspec.
tion & Insumnce Co., “l'oronto.

JAs, ROBRRISON, Secretary Montreal Branch,
1420 Mignonne Street, Montreal.

BASTLAKE

MV‘\ FACTURE D

METALL[C ROOFING CO

0 ONTO
S USTRATED 1CATALOGY

TEEL SHIN

F. E. Dixon & Co.

MANUFACTURRRS OF

LEATHER BELTING

70 KING STREET EAST, TORONTO.
Headquarters for Eleciric and Dynamo Belting.

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co. :—

One 36 inch belt g8 feet long,

GOTTON WASTE

For Railway, Machinist and Engineers’ uses,
ELrcrnie LONGSTOCK
¥OR ELECTRICAL USKS A SPECIALTY,

ARNOI.D FENWICK & CO.
Factory and Office, MONTREAL.

ELECTRICAL SUPPLIES.

TENDERS WANTED

A Weekly J \ of ad
tion and public wotks.

The recognized meditm for advertise.

ments for ‘Tenders.

CANADIAN CONTRACT RECORD '

One 36 inch belt 100 feet long.
One 36 inch belt 123 feet long.

We are the on)
Belts of OUR OW
YEARS. Wae can point to belts of our own make in THIS CITY ALONE
which have been in constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good.

We are prepared to furnish Belts of 7 'm{ size, two or three ply, of any
Ny

Send for Discounts.

("This belt has bccn in constant use since August, 1885. and looks

good for another ten years yet.] Also

One 38 inch belt 100 fect long,
One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belung

All the above belis are DOUBLE THICKNESS and areall ,iwmg satisfuction,

T'he 38 inch belt is the largest belt ever made in this Province.

The following Electric Compaaies are also using our Delting :

The "Toronto Construction and Electrical Supply Co.
The Ball Electric Light Co.
The Hamilton Electric Lu,ln & Power Co.
The \'mg’tn Falls Electric Light Co.
West Toronto Junction Electric Light Works.
The St. Thomis Electric Light Co.
The Barrie Electric Light Co.
The Berlin Electric and Gas Co.
The Woodstock Electric Lu‘ht Co.
The Manitoba Electric and Gas Light Co., Winnipeg.
The Goderich Electric Light Co.
The Markham Electiic Light Co.
The Oshawa Electric Light Co.
The Orangeville Electric Light Co.
The Port ‘Arthur Electric Railway Co.
AND OTHERS.
Bolt Manufacturers in this Provlnce who can show
MAKE which have been in use AS LONG AS FIVE

width. Every belt fully guaranteed.
Dixon's Belting Hand-Book mailed free on application.

Please mention the ELECTRICAL NEWS when
corresponding with advertisers. . . . ... ..

The “Unique”

G. W. HENDERSON

TELEPHONES

Made especially for Exchange and Private use.

The cheapest, simplest and most effective
Electric Telephones in the world.

The “Unique” Transmitter is the only

FEGRCAL SIPPE

ESTIMATES FURNISHED FOK

CANADIAN AGENT ¥OR

\ THE ECONOMIC
ELECTRIC

RBOSTON,

Lighting, Power and Gereral . . .
« « + + +« Elegtrical Construction,

MFG. CO.

251 ST. JAMES STREET, ===-
== MON'I'REAL.

onc made which does not require adjustment
and that is not affected by atmospheric
changes, or rust up,

ALWAYS THE SAME.

. Will transmit over the longest distance
without readjustment.

“Samson” Bnttcrics supplied with the
“ Unique.”

Send for Telephone Ch cular and Price List,

MANUPACTURED ONLY WY

John Starr, Son & Go., Lid.

Manufacturers and Dealers in

ELEGTRIGAL APPARATUS AND SUPPLIES,

2, 4 and 6 Duke Stroet,
- HEALIFAIX, IN. 8.
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KAY ELECTRIC WORKS

No. 263 James Street N., Hamilton, Ont. .

s s+ MANUPACTUKRERS OF ..

DYNAMOS

For Arcand . .. ...
Incandescent Lighting.

MOTORS

From 3¢ H. P.to 50 H. P,

lilcclro l’latim: M:lchincs .'und (;cncml

Electrical Appliances.. Special :mcmmn

.......................................

WRITE FOR CIRCULARS

THE RELIANGE ELEGTRIC IMFC. CO0., L1n.

WATERFORED, ONT.

MANUPACTURERS OF ALL RINDS O¥

HILECTRICAT MACHINERY

FOR LIGHTING AND TRANSMISSION OF POWER.

Constant Current and Constant Potential Dynames, for Arc Arc Lamps for Constant Current and Constant Potential
and Incandescent Lighting. o L;)rcuns . .

R . o e . ur ‘namos, Genertors and Motors are automatic and

Electric Railway Generators and Motors. sclf-regulatg.

Stationary Motors of any horse-power, 1o run on Arc and All kinds of Station Fiatures, Switches, Lightning Arresters,
Incandescent Circuits. Rheostats, Ammeters, Volt-ineters, &c. &c.

We glve speclal attention to Long Distance Transmission of Power. Our apparatus Is simpler
and contains more merit than any other on the market.

WRITE US FOR PARTICULARS AND PRICES.

Head Office and Works : WATERFORD, ONT, Toronto Office : 141 King St. West, TORONTO, ONT,

FINE -LD Sétl’e.b;te Gars T E I_E PH 0 N ES

WE MANUFACTURE

Standard Bell Telephones

AND

Warehouse Tc'snhones.
Garbon Transmmsr Telephones.

Tocal exchanges fitted up. Al line material supp! od.

STE. JULIE, Sept. 5th, 1892,
T. W. NESS, Esq., Montreal
DEAR Sir,—We are happy (o state that your
telephones and switches are giving us good saus.
faction. We have three sorts of switches and
we find yours far preferable, There is now about
forty of your telephones in operation on our line,
Every one works well, and we intend to use no
other, Yours very truly, .
THE MEGANTIC TELEPHONE Co.

. OUR SPECIALTY ..

Write us when you want anything clectncal.

Key Sockets, Maganeto Bells,
Stwltches, Annunciators,
oy . < Cut-onls, Bells,
We also manufacture Horse and Trail Cars Wire, Battertes,
2y NP ' Lamps, Push Huttons, £¢.,
Of o Ql'_\' (l(.bCl'l])llOﬂ. ! Shades, Dynamos and Motors

FATTERSON & corain|  To W. NESS

ST. CATHARINES, ONT. i i Sauanters for 749 Graig Street, MONTREAL
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NEW DYNAMO OR MOTOR.

A new dynamo or motor always attracts the attention of those

interested in the electrical business, not only on account of the
peculiar features and improvements it may embody, but be-

cause there is a very wide difference in the results which are
accomplished,and a dynamo or motor that would win favor to-dav,
must do so on its merits. Cost of consiruction, economy of
power and maintenance, durability, safety of the armature from
burning and simplicity of action, arc all items of importance to

the purchaser. To attain the above results, has been the object
aimed at by the Reliance Manufacturing Co., of Waterford Ont.,
in designing the machine which is herewith illustrated. While
it has been successfully introduced, it has not been brought
prominently to notice. This machine is of the iron clad type ;
the entire frame and bearing supports are one casting, having no
joints to introduce resistance in the magnetic circuit, and so
designed that the field magnets are brought as close to the
armature as possible, with the object of making a complete
utilization of all the lines of force. Mcchanically the design is
simple in construction and accupies little space ; the bearingsare
self-oiling and aligning. It operates without sparking at commu-
tator, which (« wmple in length and diameter, and is supplicd
with copper or carbon brushes as the purchaser may desire.
The manufacturers claim that it gives perfect regulation from
full to no load.

These machines are manufactured for generators and motors
for 325, 250 and 500 volts current standard windings. Dynamos
or motors are upon special order, made for any current voltage,

QUESTIONS AND ANSWERS.

A correspondent writes: An electric light plant (Ball are, 4
amp.) is driven by a Corliss engine 14"x36% 75 revolutions
per min, ; there are some incandescent lights run in serics on
arc circuit, and at times they fluctuate quite peerceptibly at the
rate of 72 to 75 per minute.  \What is the cause? Kindly
answer in Februn.y NEWS.

ANSWER.—The governor connection to engine’s cut-off pro-
bably causes the cut-off totake place carlier at one end of the

stroke than at the other. An engine in this conditlon and mak-
ing 75 revolutions per minute, will make 75 attempts to go a
liitle faster each minute. Have an indicator put on your engine
and get valve arrangements adjusted to make diagrams from
each cnd as nearly alike as possible. .

TRADE NOTES.

Messrs. Robin & Sadler, leather belting manufacturers, of Montreal, are
sending outa neat little celluloid mentorandum tablet. on the reverse side
of which is given & price list, per running foot. of double and single belts,

The Reliance Mfg. Co., of Waterford, Ont., report biusiness very brisk
and the outlook bright for the new year. They have recently made the fol.
lowing sales: 165 H. P, generator goo volis, 25 H.P. motor, 10 H.P motor
to W. Cooke & Son, St. Cathanncs, Ont.; 50 H.P. motor to R. H, Smith
& Co., St. Catharines ; 10 H.P, motor to A, Meyess, St. Catharines; 2 H, P,
motor 10 The Empire Carpet Works, St. Catharines; 15 H.P. motor,
10 H.P. motor to Hilliard & McKinley, London, Ont.; 10 H.P. motor to J.
Q. Parker, Toronto ; 250 light incandescent plant to Grand Central Hotel,
St Thomas ; 60 light incandescent plant to James Robertson, St. Thomas ;
Po light arc plant to Brantford Llectric and Power Co., Brantford ; 220
ight incandescent plant to John B. Kelly, Blf;lh. Ont.; 30 light arc plant t0
The Verity Plow Works, Brantford : 15 light azc plant to Waterloo Mfg.
Co., Waterloo, Ont.; besides a number of small motors,
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CANADIAN ELECTRICAL ASSOCIATION.

\/"'l'm ~esond Convention of the above Assaciation took place
b the Schoul of Srience, Toronto, on Wednesday and Thurs.
day, fan. 2sthand 26th. The Executive bad fitted up temporary
headyuarters at No. o Yok street, which were placed at the dis.
posal of menbers durny their stay in town,

" The Executive Committee held & meeting at 11 a.am. on the
2sth, and clected a dezen new members.

-

The first sesston of the Convention opened at 2 p.an. in the
School of Saence, with the piesident Mr. J. J. Wnght, in the
chair. ‘The Assoctation was wanmly welcomed by Mr T, R,
Rosebiugh on bebalf of the Faculty of the School.

The following members were present.,

John Carrol), Eugene Phillips Electneal Works, Montreal,
and Viee $iesident s € 3 Mormer, publisher ELECTRILAL
Nrws, Torouto, Secretary - Treasuter ; 1 AL Starr, Royal Elec-
trn Company, Moptreal ; H O Fisk, Electnie Light Company,
Petetboro’ : A B, Smauth, Canadian Board Fune Underwriters,
Toronto ; D, Thomson, general manager Hamilton Electric
Laght and Pover Company; W. A, Jolmson, Ball Electric Co,,
Toronto  John Yule, muanager Guelph Gas and Electric Ligit
Company, Guelph, Thomas 1. Wadland, Bell Telephone Com-
pany, Hamalton . 1 B MdFarlane, Bell Telephone Cempany,
Montreal : H 1 Dwight, President G N W, Telegraph Co,,
Totonto ; A M W kens, clectrician Qutarto Parliament Build-
ings, Toronto, George Black, Go N. W, Telegraph Company,
Hawilton ; J. A, Baylisand W. A Tower, Bell Telephone Com-
pany, Toronto ; R G Black, Hamilion ; A. T, Sauth, Bell
Telephane Company, Kwgston, B. ] Throoap, Beli Telephone
Company, Hamlton © George M. Wight, Royal Electiic Co.,
;\lunlrc.'j: I N Greer, Bell T~ shone Co., Peterbore’, H.
Beaumont, ‘Toronto ; J. W, Taylot, . rhon and Porcelain Works,
Peterboro™; 1. A, Kammerer, Royal Electric Company, Tor-
onto ; Geo. W, Sadler, Robin & Sadler, Monuieal ; F. C. Arme
strong, General Electric Co, Toronto ; \W. Bourne, Toronto
Electue Laght Co,: H. S Thomberry, Toranto Electrical
Works 5 W. J. Jones, Bell Telephone Co., Toronto; Hugh
Nafson, Bell Teiephone Co, Toronto; W. BB. Evans, A. Knowles,
Bell Telephone Co, Taronta ; W. R. Mclaugblin, Zlectrical
World, New York, \W ], Clarke, Bell Telephone Co., Toronto;
Capt R F Cantes, Elecniic Light Company, Niagara Falls, Ont;
Chas. B Hum, Electric Light Co., London ; Alex. Stark, Bell
Telephione Co, Totonto; John Langton, Toronto; 1. C. Bresth-
aupt, Berhin ; James i McQuaide, National Conduit Co., New
York ; A. B McCallum, Peterboro’; J. M. Campbell, Electric
Laeht .nd Power Co., Ringston ; Isanc Usher, Thoreld Ont. ;
L. E Slaght, President Reliance Electric Mig. Co,, Waterford,
Ont ; R F Gardiner, Electric Light and Power Co., Hawilton;
Prof. Godbraeth, Mr. Rosebrugh and E. B. Merrill, School of
Practical Serence, Teronto : A M Wright, Electric Light Co,,
Renfrew, Ot : W N Marnn, Toronto Electric Light Co, C. E.
McManus, G N W Telegraph Co, Toronto ; Fred. C. Robert-
san, C 1P R Telegraph Co, Toronto; Joseph Wright, Bennett &
Waght, Totonte; . A. Doucett, Bell Telephone Co., Toronte.

PRISIDE Nﬂs ADDRESS,

Gentlemen  of the Llectnical Associatton : 1t is with great
pleasure that I meet you agam after another half year's experi-
cnce of our rapidly moving industry.  Since last 1 addressed
you several changes of importance have waken place in its aspect,
and new departures have been made that will have counsiderable
flucnee on the future of clectrical business tn Canada. The
adopion of electiicity as a motive power on suburban railroads
and the conversion of horse tramways has developed ina manner
that for tapdity s wirthout a paraliel wn the istory of modern
avihization. While a vear or two ago it was thought that the limit
of productior. had about been reached and the demand for clectri-
cal apparatus filled by the occupation of the ficld of arc and in-
candescent highung, 1itis a fact that to-day our workshops are
as far behad m keemag the marker supphicd as at anv tume in
the history of the business.  This, occurnng as 1t does during
a penod of general depression, must be fooked upon as eminently
samfactory, and as affording a guarantee of much greater eapan-
sionan the future. | have to conprmiulate the members of this
Association that therr ficld of usefulness s beconung wider, and
that the ontlaok ahead 1s so brght and full of promisc.  While
this 1s the case, and it is undoubtedly a fact that sohd and sub-
stantial progress has been made by conservative management

of electrical enterprise, a_word of caution may not be out of

lace to imvestors in securities based upon clectrical speculation.
Theie is a Jdanger that the fact of this solid progress way be
made the means of ultimate injury to the concerns identified
withit. 1t has caused a growth 03 schemes, having electricity
as a basis, to spung up as thick and fast as mushrooms,  The
ipevitable failure of many of these wall discredit, to a certam ear
JE*nl. legitimate enterpnise and profitable business,

The many schiemes for the long-distance transmission of power,
though scarcely 1o be classed with what may be termed the
clectiic fake, are stifl somewhat far removed from the line of
commercial suecess,  Experinentally much has been stecome
Plishied m thns dircction, though the complicated nature of the
apparatus and its cost for operation and repair, make financial
sitceess rather more than problematical, At the last convention
of this Assaciation 1 took occasion in opposition to views then
set forth, to mildly satirize the hundred ailes an hour enterprise
that was to carry the denizens from the wilds of Missouri to the
World's Fair at Chicago, Whete is that enterprise to-day?
Several miles of road are constructed—all but the irack-ina
straight ling, too, | believe, as considered necessary by the pro-
jectors, but no plans are forthcoming, and we do not sce the
name of any cngincer of standing connected with the scheme,
‘The sole encrgy of the promoters appears to he expended in the
pruduction of a' very rosy-colored prospectus showing impossible
profits, and an claborate engraving of the happy farmer sawing
wood and pumping water by electric light and power for a couple
of wiles on onher side the right of way.

‘T'o come nearer home, goad hard dollars have been extracted
from the pockets of licpe subjects of the Queen in the name of
clectricity, as the magic wand was waved even under the nose
of Brock's effiyy on Queenston Heights,  \Where 1s that scheme
now? ‘The Utopian dream of a railroad on every farm that is
being promulgated now will not matenahize in our genceration,
except as a sink-hole for the funds ot the unwary, A word of
warning 1s needed now, and as President of this Association |
give it. It is open to you to disseat from this position, to criti-
cize st of you see fit, and to prove it needless if you can.  The
safety of leguimate clectrical enterprise s endangered by this
trading upon the credulity of the people.  Nevertheless genuine
clectric business has made solid progress: us arci1s gradually
widening, and a natural and healthy growth will find incieasing
occupation for its carnest workers, and afford a fair and reliable
return to prudent investors.  During the half year just passed
there does not appear to have been many new developments in
the saentific application of clectnicity.  Effort appears to have
been expended n perfecting already known apphiances and in-
ventions.  Much progress has been made wn this field. The best
cfforts of electricians and mechanics have been devoled to street
railroad appliances, and while much yet remains to be done
a distinct advance has been made in the perfection and durability
of railroad plant.  Some new departures have been made in the
engincering branch. At our last convention 1 described what
1 considered to Le the ideal engine for clectric light work.,  That
engine has been constructed, and 1 shall presently have pleasure
in asking you to examine its operation. It has moie than justi-
fied the anticipaticns of sts designer, and has proved a remark-
able success.  The vertical type of large engine has entered the
field of electric work, and is there to stay.  Electric generators,
taken as untts, are graduatly growing larger; 250 horse power is
not an uncommon size, and the largest yet designed and con-
structed on this side of the Atlantic kas attaned to the ex-
traordinary cn!)ncily of 2,000 horse power,

1 would like to foreshadow action by this Association
such as would umte in a closer bond the members whose
interests arc to a considerable extent identical. It will be-
come an important matter for us to deade, if it 1s seen
fit, either at this or at the annual mecting m September
next, whether it would not be adwvisable to organize sub-
sections of the Association, (o more successfully grasp and
deal with detauls that would be somewhat beyond the scope of
the Association in its entircty —such, for instance, as the question
of fucl supply. In the province of Qutano alone, where all owr
coal has to be imported from outside sources. the amount con-
sumed for the purpose of generating clectricity must 1each a
considerable sum in the aggregate.  United action on the part
of awners and operators of central stations which would establish
direct comimunication with the miners of coal, might vesult in
considerable advantage in the matter of its ulimate cost. A
suh-section of the Association, comprising central station owners
and operators, could handle a question of this kind, while on the
other hand it would not be of greatinterest to a large contingent
of members interested in other branches of clectrical science.
Electrical men generally, who are all more or less consumers of
clectrical supplies, are interested in the question of railroad
freight and charges.  Ithasbeen suggested to me that the Asso-
ciation take up the matter and ende.anor to have a classification
af clertuacal apparatus, graded o such a manner as to matenal-
ly modify the hinh rates of freight at presen: obiaining on some
kinds of electrical material, and so on thiough the vanous
branches of the industry represented by the Association at large.
Other amendments to the constitution will have to be consider-
ed in preparation for a revision at the forthcoming annual meet-
ing  If 1 have not before referred to the telephonic branch of
clectrical work so fully represented in our membership, it has
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not been by any means from want of a sense of its importance and
magnitude, ‘The amount of work now being prosccuted by its
intelligent and industrious contingent of mcmbers is equalled
only by that performed by the ubiquitous and rapid street rail-
road man, }n fact, just now it is a struggle for th~ top of the
heap, with the odds in favor of our friends of the 3. lep " me. 4 lu¢
introduction «¢ their enemy, the trolley car, has brosgit into

lay all the skill and resource at thetr command, and so well
R:\s the skill been applied that the inmnense disability cansed by
the operation of heavy railroad currents has not only been over-
couwc, but the results obtained are, in the large majority of cascs,
better than ever. To accomplish this herculean task it has
become necessary to o a layge amount of subterranean work,
This branch of construction 1s one of growing importance, in
fact one which concerns the clectric light man aswell as the
telephonist it the Targex towns and cities, and [ am glad that we
are to have some information on the subject from ane of the
fraternity well qualified to impart it.

Leaving the consideration of practical matters connected with
our industries, and glancing at its possibilities, it would seem
that there «tre several new levelopments well within their ringe.
The production of light without heat is a problem that is worthy
of the best efforts of the inventor. The experimments of Elihu
Thomson and Nikola Tesla with currents of high frequency
have been full of significance and promise on this point.
Whether a sufliciently high rate of frequency will be at.
tained to identify the vibrations of eclectricity with those
of light, or whether a sufficiently mobile material can be
discovered as a medium ot transmission, remains for the future
to disclose, but the fascinating possibility of i cold and luminous
wire as a means of illumination appears to be a consummation
worthy of the best efforts and the highest intellects of the human
race.  The possibility of the production of clectricity, and con-
sequently power, from light, would scem to follow this in natural
sequence, while those existing in the discovery of a commercial-
ly successful application of thermo-clectricity would appear
to provide plenty of material fur the facile inventor.  While we
deplore the pettifogging tactics of the electric charlatan, we have
ungoundcd faith in the future developments of the science.
Owing to the perfection of constructive mechanism, the full
fruition of invention and discovery is attained with a rapidity
unknown in the Jdays of our fathers when the evolution was a
slow and painful groping after perfection. ‘This being the case,
we may hope in our own proper persons to behold future achieve-
ments as wonderful to our enlightened minds as would be ours
of the present day if seen by our predecessors of but a few short
years ago.

The President : 1 will now calt upon Prot. Rosebrugh to say a
word or two to us.

Prof. Rosebrugh : Mr. President and gentlemen, I am sorry
that the Principal of the school is not here to welcome you, but,
in the name of the school, I am very happy to be able to throw
open the doors of the institution to you ; and 1 hope this will not
be the last occasion upon which we shall have the pleasure of
having meetings of this kind held in the school. With regard
to the laboratories of the school, there are too many present to
be personally conducted through them with a view to explaining
everything, but we shall be very glad if you will make yourselves
perfectly at home, and look around and sec what is to be seen
downstairs.

SECRETARY'S REPORT,

GENTLEMEN —There 1s cause for congratulation in the success which
marked the first convention of the Association, held in Hamiilton in June
last. The attendance, as well as the interest attached to the proceedings,
were most gmlifying. and should encourage the hope that a career of use-
fulness and prosperity awaits the Association in the future, It is a matter
of some regret that a larger addition has not been made to the memberstnp
during the last six months, The Assocation has reached its present stand-
ard largely through the excrcise of personal effort on its behalf, by those
interested in its success.  In no better wity can its membership and influence
be advanced in the future.  If this hint be borne in mind, especially by
those members who itre regularly brought into business contact with persons
interested 1n clectnaity, there s no reason why the membership should not
rcach at least one hundred and fifty before the second annual convention in
September next,

‘The Executive Commiittee has held three meetings since the Hamilton
convention, viz.;: on the 8th of August and 21st of November, 1892, and
immediately prior to the opening of the present convention.

At the first of these meetings, the Treasurer presented a statement of the
expenses in connection with the Hamilton convention, amounting in all to
about $200, the accounts for which were passed and ordered to be puid,
The sum of $25 was voted to the Secretary- I'reasurer to reimburse him for
incideatal cxpenses,  Mr, D, Thomson was appointed Chairman of Com-
mittee on Statistics, The Secretary was instructed to have 400 copics of the
Constitution and By-laws as reviscd at the Hamilton convention, printed
and distributed to members.

At the mecting on the 215t of November, Messts, Wonght and Dunstan
were deputed to complete arrangements with the authorities of the School of
Practical Science and 1o fix the date for the present convention, while the
Toronto members were delegated to armnge for the renting of suitable
temporary headquarters for the Association, and complete all further ar-
rangements for the convention,

There have also been held at various times, mestings of the official mem.-
bers resident in Toronto, at which arrangements for securing papers to be
read at this convention, as well as other matters of detail, were dealt with,
thereby avoding the necessity for more frequent micetings of the Exccutive,

There have been added to the membership since last convention, 7
active and 4 associate members, Lnnging the present total membersthup
up to 119.

‘The sintement of receipts and disbursenients since date of last report, is
as follows:

Receipts.
June 1st, 1892, cash op hand, ... vie tx assensis $ 20 2%
June 1st, 1892, cash in acrchants’ Bank..... . 199 99
36 Active members’ fees. .. ... ceviess 180 0O
6 Associate members' fees. ..o vi i cinas veeres 1200
Balance of Active fee for \V, A, Cerieeenses 300
Balance of Active fee for J. H, Greer o ovvveninnne.. 3 vo
Cheque from Bell “Telephone Co L oviivive vananen. ag oo
Cheque from G. N, W, ‘Telegraph Co.... ..... « o 20O
$.468 24
Dishursements,
Expenses of Convention at Hamilton. ... vvovuvee. $ 94 00
Telegram oo v civiiiis veeer e $ 48

Hotel ll,, ., ..
Railway fare......
Eapress..iveveneans
Cab hire,
Caterer., .o onana.

Reporting proccedings of CONVENtion. v evvss veens 20 00

Grant to Secretary, . .. ..... Cerraees deee see wrein 25 00
POSIRBe. coiiviiis rrrenenentnannann tiirireeesses 13 30
Pragting and SEHOBCIY .oove vo vrieriveneiimeeeeae 70 30
Certiicates and badges...... Ctiatrecacnsins [ I
Register,, slamtg and reeeipt boek.. ..., 2 03
Exchange on cheques........ . iiee s e s eee 33

Cash in Merchams' Bank, Jan. 24th, 1893.......... 191 43 $451 49

Balancginband. .ot iiiieconinenannes 16 75 16 75

$468 24

‘Total balance in hand Jan. 24,1893....000000e0e. o $208 18
In conclusion, 1 would express tha hope that the present meeting will be
attended by such i measure of success as will awaken the renewed interest
of every member in behalf of the future usefulness of the orgamzation, in
order that 1ts progress may keep pace with the rapid development of elece
trical industrics in this country.
Moved by Mr. A. B. Smith, seconded by D. A. Starr, that the
report be accepted.  Carried.

REPORT OF COMMITTER ON STATISTICS.

Your Conumittee on Statistics beg to report progress, and also to recquest
that they be authorized ta draw on the funds of the Association for the
amount necessary to have printed some two or three bundred blank forms
contannng a st of questions to be asked of every electnic light and power
company, also telephone and telegraph companies, within reach of ordinary
postal facilities, also the necessary stanips and stationery, su that they may
be able to compile a list of statistics that will be valuable for future uge.

D. Tuossos, Chairman

Moved by Mr. . A, Starr, seconded by Mr. A. M. Wickens,
l!m; the 1eport ot the Committec on Statistics be adopted.  Car-
ried.

Che President : I would like an expression of opinion fiom
some of the members present on a suggestion that was made a
short time ago with regard to sub-dividing the Association
in sections. The members appear to be taking things very
much for granted, but I think we shiould have an expression of
opinion in regard to this.

Mr. AL AL Wright 0 T do not exactly understand the sugges.
tion ; it is entirely new to me.  As far as I ata concerned, I sup-
pose you refer to the matter of fuel ; is that the point ?

The President : No, that 1s not it ; the question is whether it
would not be advisable i the interest of the Association, to form
sub-sections of the Assoaation, comprising the differem
branches, so that any matter which specially or solely affects
anyone of those branches could be dealt with by that branch,
while questions affecting and interesting the electrical fraternity
generally would be dealt with by the Assaciation at large,

Mr. Armstrong : Would it not be well for some member of
the Committee to explain the thing a little more at large.

The President : An amendment would have to be made to
the constitution at the convention in September.  This being
the only mecting of the Association that will take place before
then, 1t secems to me to be a proper e to discuss the matter,
and claborate any scheme which may seem desirable.

Mr. A, A, Wright : I do not really understand this thing yet.
Do you wish to have a sort of sub-sections, that is, to have com-
mittees appointed to look after certiin sub-divisions of the work,
or do you want to have other clectrical associations for cach part
of the Province?

The President: Not at all; 1 thought I made myself plain,
I said sub-sections of this Association. Some of thosc present
may be members of the Toronto Board of Trade, and familiar
with the manner in which it is sub-divided into scctions, such as
the coal section, the drygoods section, the grain section, ctc.
Now, we have an Electrical Association, having among its mem-
bers gentlemen representing all of the various clectrical interests
of the Dominion : the telephone, the telegraph, and electric
lighting companies, etc. Now, there are matters sometimes
arising which arc of interest solely and only to some one of
those branches. Such a question, the adoption of a uniform
standard for electric lighting, was debated at the last convention.
That is a question interesting only to those who are engaged in
the production of electric light, and it docs secem that they are
the men who should decide upon any policy referring solely to
their interests. It might be that the telephone branch of the
Assocation would find occasion to take action in some of the
various matters appertaining peculiarly to them, and which they
did not desire to ﬁ:\vc passed upon by the Asscciation gencrally
as it referied tothem solely, That is the way in which the idea
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originated, of forming the Associations into sub-scctions, to
haudle matters distinctly belonging to such branches or sections,
For instance, there would be a section of central station men,
The Association was onginally formed for the putpose of bring.
ing together those who were engaged inall branches of clectnical
busmess, that they nught legistate for their own good, and it is
now the question whether you thunk, in order that the Associa.
tion may achieve its Inghest usefulness, that it is adwisable to
take some such action as I have endeavored to outline,

Mre AL A \Wnght - T have no donbt that is a very good dea,
as we are not all interested alike i those abjects.

Mr. 1. Neilson : 1 think you will find, if you will consider for
w moment, that there will be only one scction. On matters
of policy affecting the Bell Telephone Company, winch is the
only telephane compitny in the country, and the telegeaph com-
pany, the policy o} those companies is dictated from the head
oftice. 1 do not see how atelephone section would have any-
thing affecting 1t to discuss, or upon which to frame any rulesor
regulations. The electric light is catirely different. Y ou have
manr and divergent mterests there; you have a company in
neasly cvery city and town in the countzy, an.d there is, no doubt,
grcat difference of opuion such as cannot possibiy exist in the
cnse of the telephone company, and to a certin extent in the
telegraph company,  So that, if you form an electric light section
you can can go on and do your business cutirely irrespective of
the other two,

The President : Of course, speaking as 1 did, 1 did not wish
it to be understood that 1 expected that the members of the tele-
phone section of the Association were going to dictate the pohcy
of the company.,  But there are many matters nteresting to the
iclephone men, apart from the policy of the compny, with which
such a scction conld deal.

Mr. Kamuerer : I tlunk it would perhaps be well for the pres.
cnt to pass over this watter, and let it be made a special order
for to-morrow,

The President :  Is that the pleasurc of the meeting? [f no
member s ready to bring the matter forward, perhaps that s the
best course, 1 am only giving voice to suggestions | heard
made among some of the members, in fact, 1 think Mr, Neilson
himself was one of those who suggested the .dea originally, or,
perhaps, it was Mr. Dunstan,  And, by the way, 1 am very sorry
that Mr. Dunstan 1s not here with us; understand he
was prevented by some family bercavement from being
here to-day.  However, the matter under discussionas entirely
in the hands of the Association ; 1 do not pressat at all, in any
shape or fortn. 1 merely bang it before you in my capacity as
President of the Association, that isall. 1 may say, also, that
we shall be glad to receive suggestions from any member of the
Association as to any amendments to the constitution that he may
think wilt he calculated to advance the nterests of the Associa-
tion, so that we may talk over them and have themn formulated
and relegated to the hands of the committee which will be ap-
pomnted to look after the matter, and bring it before the conven-
tion 1n September.  Has any member any new business to bring
foiward ?

Mr. G. Black, of Hanulton, then read the following paper:

RLECIRIC AL MEASURKMENTS,

In agrecing to write a paper to be read st this meeting, 1 may say that |
do not pretend to offer anything new to the majoeity of tlus assembly, but
hope that my efforts nm{ be of setvice 1o some of the younger or less ex-
penienced members. 1 selected the subject with a view to interest a larger
nuinber than a purely telegmphic paper would likely do.

In the mrlz days of the telegmph, very little was known of the science of
clectricity ; the laws of the current and of resistance were lm;l)etfccily undee-
stood, and escape or leakage was our special bugbear  In the good old
days we were satisfied 10 believe that the current flaned, and we put on
hattety enough to give a working circuit,  \Vith the Grove battery then in
use we could do 1, bt the eseape was sufficient to knock out the present
g:ncmlion of “ operators.™  \We olierved that some wires required more

ttery power thanothers of a similar length, and wires were called *'good
or ““ad * acconlingly. Formerly we were satisfied to know that a circuit was
established. Now the practical electrician should know how much current
18 required and how much resistance is offered to 1t, or he knows nothing,
The successful laying of the Atlantic cable led to more scientific methods in
the telegraph systems of this conuinent. The adoption of duplex and

uadryplex transmission called for Mnes in first-class condition. The won-

erful achievements of the first telephone expenimenters led others to be-
lieve that insulation or reststance might be disregarded, but more accurate
observation indicated that the telrphone came under the same general clec-
trical laws,

The advent of electric lighting introduced comparatively heavy currents
of great intensity, and new tesms had to be coined to suit the altered circum-
stances, The names of clectnic units are perplexing to the umnitiated, fail-
ing to convey an iden of their meaning, being adopted from the names of
well.known clewniuana and mechanmaans, who have left theit  footprints
on the sands of ta..2.” 1 shall only use a few of these terms, what we may
callthe ?mclia\l every day units, naniely "—

The Volt, as the unit o{ clectro-motive force,

‘The Ampere—~current.

‘The Ohm-—resistance.

The Watt—power.

We use these units as we use a foot at n unit of length, ora pound asa
upit of weight  something to compare amounts or quantities with. Using
the flew of water through a pipe as a familizr illustration, the o/t may be
cegarded us the pressure or fall given to the water ; the Amperetoihe quan.
tity flawing . the Wam to the renistance ot fnction of the pipe to the flow of
water, the it ta the mechanical power exerted,  To deliver an increased
quantity of water in & given time you must increase the pressure or enlarge
your pipe, 30 with eletricity, you must increase the electro-motive force, or
enlarge your conductor.

The Val! may be defined as *such an clectro-motive force as would cause
a curvent of une aspere to flow agalnst the resfsfanre of one odx,”

The Ampere, ** such acurrent as would pass with an clectro-motive force
of one volt through a circuit whose resistance is equal toone ohim,”™

The OAm, *such a resistance as would limit the flow of electricity under
an electro-motive force of one i’ to a cutrent of one ampere.”

The a2, ** the volt-ampere or unit of electrical work.*

Electro-motive force may be defined as the power which a battery ot dy-
namo possesscs of causing the tmnsler of iis current from one place to an-
other, or of overcoming resistance, The electro-motive force of a Callaud
cell is slightly over one volt, and for rough wotk may be called one volt.
‘The resistance of a conductor is directly proportional to its length and in-
vetsely propottional to its cross section. The conductivity of a wire Is the
rociprocal of its resistance; *hus if a wite has 1 resistance of 1 ohm, the
conductivity is 1. \When the resistance is 2 chms, the conductivity is §.
When it ls &;‘ of an ohm, the conductivity is g/y, and s0 00,

In 821 ne established his celebrated law ¢ **That the strength of the
current was direcily proportional to the electro-motlive force, In the circuit,
and inversely proportional to fts resistance.” Ohm's law is familiarly repre.

sented thus ¢ C=— where C represents current in amperes, I the electro.
motive force in volts, and R the resistance in olims.

E | A

HCx—then K=Cx R, and R=-C-

By this law, il you know two of the quantities you can ensily find the
third. For example—({1) What is the strength of the current in a circuit
consisting of n wire whose resistance is § ohms and n lattety whose electro-
motive force is 2.3 volts, and internal resistance 4 ohms?

E  Eajzvolts

C=-—or ~— = ,335 RMperes.
R R gxy
(wire:battery)

{2.) \What electro.motive foree is m}uircd 10 send a current of 2 amperes
through a circuit offering 1.6 ohms resistance? .
E=CxReax1,6=3.2 volts,
(g.) A battery whose clectro-motive force 15 6 volts and Internal resistance
2 ohms produccsa current of 1.4 amperes.  ‘Through what exicrnal resiste
ance s it running 2

|
R e g2 e 2 §,285 - 222,285 ohmis.
C 14

From these plain examples it is evident that any onc fannliar with the
application of Ohm's Law can feel the pulse and prescribe for his wires at
any time on short notice.

A palvanometer is an apparatus for measuring the strength of an electric
current by the deflection of a magnetic needle, It depends lor its operation on
the fact that a conductor, through which an electric current is flowing, will
deflect a magnetic needie placed near it, and free to move, This deficction
is due to the magnetic field caused by the current. The action was first
discovered by Oersted. A wire over a needle dediects it to the right or Ieft,
according to the direction of the current. By doubling the wire under the
needle the cffect is increased. In extreniely sensitive galvanometers very
many turns of wire are employed, in some cases amounting to many thous.
ands. These are termed high resistance galvanometers,  f.ow resistance
galvanometers often consist of a single turn of wire or a strip of metal and
are used for measuring heavy currents.

In England and the Continent the telegraph wires are tested daily for In-
sulation and resistance.  They are run over mpidly with a detecior or a
tangemt  galvanomneter and the deflections tabulated. A bottery is first
joinedd up with the galvanometer and a known resistance, say g‘;booo ohms,
and the deflection noted, say 45 degrees—this is called taking thre constant
of the galvarometer. The lines are then tested with distant ends open,
then distant ends closed, and deflections noted, The resistance is worked
out thus* Supposing with the resistance of §.000 ohins a deflection on the
tangent side of 100 divisions were obtained, with line in circuit and ground-
ed at distant endd 60, and when distant end open 30 divisions, As the greater
the resistance the less the deflection, consequently as 6o is 10 100 50 is 5,000
to the resistance required, 8.33§Cohms conductivity resistance ; and as 30 is
{0 100 30 is §,000 10 16.665. e carcful to remember that these are tan-
gent divicions, not ordinary compass degrees.  Date, state of weather and
temperature are also recorded for comparative purposcs.  Any variation
from the normal record is gone over again with a Differential gal-
vanometer or n \Wheatstone bridge, and the defect rectified at once. By
this means troubles are anticipated before they become serious.  In testing
he carefui tiot to have galvanometer near enough to be aftected by other
charged wircs or marses of iron, such as dynamos, engines, boilers, etc,
\Where this cannot be navorded place galvanometer in an iron sheathed box,

Electne light companies are supposed to test daily with 2 magneto, but
that does not reveal anything very definite, it will only tell it circuit is dead
open, or that there is a leak in the line. The maganeto will not reveal a
short circuil, nor locate an escape unless line is tested in sections. The
telephone companies also call up customers and test lines with tnagnetos,
but unusually heavy resistances may creep in and not be detected by this
means, and nothing will be done till the line offers sufficient resistance to
attract attentien.  Electric light companies could test with a smail battery
and galvanometer, or a milliampere meter in day time for resistance, using
magneto for insulation tests.  Telephone companics could run over their
hnes dunng the silent watches of the mght when customers are slecping,
Electric milways should take the resistance of all their circuits at various
points, say cvery quarster of a mile, and at junctions or intersections when
first installed, and at regular intervals aftenvards. By so doing weak spots,
such a3 broken bonds, defective grounds, ete., may be detected at once and
remedicd.  An oceasional run over the lines with volt and ammeters also is
recommended, It is well to test with as seall a battery as will sutfice, as
heavy cutrents sometunes {ail to indicate faults, the current welding or ex-
panding the weak spot, or jumping the gap. Lines will sometimes appar-
ently test better in wet weather than in dry, the escape reducing the appar-
ent resistance and min assisting the conductivity of bad joints, In testing
for insulation, as heavy a battery as convenient should be used, especially
on short lines, unless you have an estra sensitivegalvanometer.  Longlines
will appear to test worse than short ones.  \When insulation resistance is
secured, it should be reduced to a mileage resistance or it means nothing.

With a good galvanometer and a suitable zesistance box it isan eas
matter to do plain testing, but ditficult problems present themselves whic
try the metal of the tester. A dead ground or a weli defined cross may
eastly be located, But usually grounds have considemable in them, and
crasses do not always make good contact.  An example or two from actual
practice may be permitted.  \Wire No, 20, running east from Hamilion,
was grounded between Hamilton and St, Catharines. The wire in good con.
dition measured 5§60 ohms to St, Catharines or 16 ahms per mile.  The line
measured through the fault with distant end open 4,0000hms. Another wire,
No. 19, of similar resistance was Jooped at St. Cathanines and measured
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thiough the fault on av wah Hanuliun end of 20 open, which went 4,800
ohis, The toop wat then measwred 1o prove former test and went s.120
or twice ¢60.  We now add the two first tests together, 4,000 +4,800=
8.8c0. We deduct third, leaving 7,680 ns remunder. This represented
the resistance of the leak, mensured frorce, or 3.840 as resistance of the leak.
Now to locate it—the first test stood at 4,000 ; tleduct 3,840, leaves 160, or
10 miles from Hamilton ; this provett by the and measurement also,  Where
distant oflice uses a galwinometer, asccond wire may be dispensed with,
but where practicable the tester should prove his own measureiients. Asa
single wite this would mcasure, 15t from lHamiltop, 4,000, then from St
Cathannes, 4,240 added together, 8,240, less resistance of wire 1n guod
otder, 560, or 7,680 for fault twice measured.  In this instance the repairer
found & broken stay wire toucting dry sandy sox, ut the distance fndicated,
Measurements made without n knowledge of the usual conditions of the
wire sre sometimes misleading, owing to extra resistance not tooked for in
urementse

lh?r:;‘:‘\::asum a cross, it 13 safer to troat it as n leak to eanth. You thus
climinate any resistance }vhlch may be in the cross,  Ask an office beyomt
the cross to open one wire and ground the other.  First measure the loop
through the cross, then each wire through the cross to distant ground.
Thus: | ,

Nos. 1 and 2 crosscd between you and an oflice 2 miles distant,  No. 1
18 opened and No. 2 grounded atthat office,  Usuai resistance of haes, 16
ohwms per wile, or 4oo to distant ground,

Loop mcasures 384, No. 1 to ground measures 400, No. 2 to ground
400, indicates 1o resistance in cross.  Half the resistance ot loop divided
by 16 gives the distance as 12 miles from {pur end. 1f wires are ot differ-
ent resistance the case is a littie more ditlicults. Say No. 1 went 3o chins
pet e, and No. 2 went 16, the meaaurements would be, loop 432; No. t
to No. 2 ground 448, No, 3 tu No. 1 ground at distant end 453, add to-
gether muake goo, the resistance of both wires, “Then 36 { o and 16} into
432 goes 13 miles.  If any resistance in cross ¢ will appetr in excess of
measurement and should be deducted to get distance. ke an evample
of two wires crossed by a high resistance, say n mass of wet kite tuils.
Each wire measures 400 to distant oftice, cach wire measured through the
cross 1o distant grounds 8,400, indicaung 8,000 ohms i the cross, ~ Now
measure the loop with distant ends open, it goes 8,200, Decduict 8,000 for
fault and divide half of 200 by the mileage for distance of fault, or 63 miles,

Some time ngo we noticed an unusual amount of resisiance in wires lead-
ing out of Hannlton (they had not been tested for a long time).  On testing
lines 1 scclions we located the excessise resistauce within the aity himits,
On closer inspection we found sonie rusty joints which measured immencely,
somie going s high us 2,100 ohms, or.gs miles of the wire, These wete
cut out and lines brought within reasonable limlts.  The safe rule is to keep
down resistance to its lowest point. We must have u certain umount of
res in oue circuits, which we may call useful resistance.  But useless
resistance 13 a waste of currcnt and consequently a waste of money, an ex-
penditure which pays no dividends, but which, in time, may ruin the com-
pany. Remember that every watt costs somcthing 1o produce. A com
parison of the power exerted and the light and power delivered would be in-
teresting, Ehminate berefore all uscless resistance and remove all leaks
to earth and you get more light and power at less cost.

Referring to Ohm's Law again we found that if we know two of the con-
ditions of a arcuit we could find the thurd,  \We can then by use of volt
and ammeters determine the resistance of our circuits when hot, and witk
galvanometer or milli-ampere meter re es can be accurately measured
when cold.  Resistances hot and cold differ considernbly. ‘The resistance
of wirey increase with heat, while the resistance of carbon filaments de-
crease. Itis well then to know and tabulute both resistances, or nuistakes
may be made., As the resistances of wires, lamps, dynamos, ctc., can
easily beascertained and tabulated, any deviation from the standard should
be sharply looked after. A decrease of resistance means a short circuit,
an increase of resistance means a bad joint, or a loose ar dirty connection,
and as joints become uncovered and corroded, and connections wiil become
loos= and dirty, corsiant vigiliance is essential for safesy and cconomy.

A word nbout leaknge to eanth.  Telegraph and telephone companies
have to depend upon therr nsulators entirely, but hght and power com-
panies sometimes depead upon the insulation of their wires and are not as
careful as they might be about other insulation. The so-called insulation
of wires in many cases are rather delusive in wet weather and the only ssfe
rule is 1o act as”if they were naked wires. Almost any kind of insulated
wire will be all nght in ¢ty weather, but after & heavy raw, tf the wires are
not kept clear by proper tasulators, heavy leaks may be detected,  Some of
the so-called wesitherproof wires are hittle better than underwriters,  Samples
of wire should be tested for insulation, for waterproof and for fireproof
qualities. For ordinary insulation, test with an induction coil. giving at
least an inch spark. Attach onc end of the sample to be tested 1o one of
the secondary poles and hold the wire by its insulation,  If defecuve, a
shock, more or less severe, will be felt.  Fingers should be moist and deh
cate for thistest. To test for waterproof qualities, soak a samiple of wire
in a metallic tank or tub of water with metal plates for 24 aonrs.  Attach a
heavy battery to one end with a delicate _galvanonieter.  Ataich other end
of battery to metal of tank or plate.  Other end of wire tested to be left dry
and disconnected. 1f wire 1s defective galvanometer will deflect. A good
magneto may be used instead of galvanometer and batiery

Fire preof qualities ma{ be tested by passing currents of various strengths
through wires for certain length of time.  Every coil of wire should be test-
ed for resistance before being used to avoid uang wire with flaws, A first-
class wire should have the insulating and waterproof qualities of rubber or
pereha, be fireproof hike abestos, not affected by exposuie 10 any and all
kinds of weather, be durable und cheap, but 1 don’t know where this wire
may be found.

1 have endeavored to explan the method of tesung telegraph hines, and
the application of the same to other electric wires ; and urge the regular and
systcratic testing of allt arcuits and appliances, believing that by so doing
more satisfactory work will be dene, greater safety insured, and moremeney
carncd by the companies.

Mr. McFarlane . I think we have been i entertained by the
paper which Mr, Black has read. We have all, more or less, to
lead guilty to his indictment, especially on the question of insu-
ation. I think if the companies looked more closely after that
particular they would make better dividends. 1 know that in
the teiephone business we started out with the idea thatnsu-
Jation was not necessary. I experimented on lines without in-
sulation, and found it worked all right on lines ten or twenty
miles long, but for long distances the result was different.  We
then gave up that idea, but we have not vet reached the point
indicated by glr. Rlack, of perfect insulation. In travelling over
Canada and visiting its vanous towns, I think I can say that
there is no place where this matter is looked after properly. 1
think if a little more engifceringy work were done in the way of

testing, and i compleuny msulation where possible, t would be
found more profitablc in the long run.  Therefore, 1 think Mr.
Black’s paper is one which ought to be carcfully studied, as it 1s
highly valuzble in this connection.

Mr. Neilson : There is one point on which 1 have to take
issuc with Mr. Black., e spoke of testing the telephone lines
during the “silent watches of the mght.” T might say that the
silent watches of the mght with us would run very far mto the
business of the day before we got through.  In Jhis city, with
Jooo wires, it would be pecessary to put on 4 very ictive man to
get through with the necessary work, [ do not know of any
telephone compitny that does the testing of its wires penodhcally
cvery day ot night, and 1 doubt very much whether it would be
posstlte, without o very lape sta@ indeed. You will see that it
would take quite & few minutes to put the wire on and sunply
take the constant,  ‘The paper brings to mind many mnculents
connected with my telegraplic experience. I am probably the
oldest telegraph operator  present, and 1 remember the
time, away biack m 54, when men who talked about testing lines
were simply considered humbugs, 1 can remember when | first
obtained a galvanometer, and tested some lines of the Donunion
Telegraph Company.  Iarst, we had o ground on the line from
here to Hamilton, and, with fear and trembhng 1 announced
that it was somewhere near the Humber. A man drove out
there, and found about half a nule of the bine floating n the lake,
so we were quite satisfied with the test.  Another day, we dis-
covered a ground on the line between here and Oakwille. The
test showed that the ground, measured in the ondinary way, wis
away up past Hamilton, even away up on the mountain there
flaughter;, so 1 than used the loop test, after which I announced
that it was a little bit this side of Qakwville, \We sent out a first-
class lineman but he could not find i, and he drove back again,
with the same result.  ‘The general manager and myself drove
out again, and found the difficulty was caused by a cross with the
wires of the Montreal Telegraph Company this side of Qukville,
and that Company, with their usual kindness in such matters,
had immediately grounded their ine at their ‘Foronto office, so
you can sce how the measurement was obtained. [ remember
another instance where 1 tested a wire, and announced that the
ground was twenty miles east of Toronto, A Frenchman went
out, and when he came back he could not express lamself fully
cnough on the wonderful ability of that machine, He said, 1
find it just at the mile post.”  He considered that that beat any-
thing in the way of a test he ever heard of. 1 have much pleas-
ure In moving a vote of thanks to Mr. Black for his very clear
and lucid paper on the subject. It 1s something we ought to
study up more fully than we have done, and ] hope that the
young members of the Association, at least, will do so.

Mr. Thornberry :  Many of us electric light and elephone
men have been in the telegraph business, in the old days when
insulation was not consudered of any practicat value at all, 1
think it wasa telegraph company in Toledo, which in those days,
when insulators were not used, hung their hnes upon the fences,
and they swore up and down that those hnes worked better than
the ones that were insulated. I think the question of insulation
for light conductors is a very important one. [ think the man-
ufacturers are doing their best to produce cheap and good wires,
but owing to the expense, except in isolated cases, we must de-
pend on insulators outside of the question of insulating wire.
Construction is very important now, and I think we can learn
from such papers as we have just heard a great deal that is val-
uable. 1 bez to sccond Mr. Neson’s motion for a vote of
thanks to Mr. Black.

‘The motion, having been put to the meeting, was carnied,

Mr. Blick:  With regard to what Mr. Nelson has said, [ did
not intend that every telephone office or _telegraph office should
test its lines every day or night ; I said * periodically testing
them,” which meant 1f you run over your 4,000 wires once m a
fortnight that would be quite suffiuient to keep one man going n
a large place like this, testing each hne at regular intervals,  Of
course, if they get them underground, the testing is not so im-

ortant ; where there are so many connections there 1s sure to
e some little le_kage somewhere.

Mr. Thomson : 1 have been wating for somceone to take up
the cudgels for the cleairic light men.  Mr. Black says they pay
ore attention to seeing that the wires are covered with some
kind of covering than they du to insulation. 1 certainly think
his information must be far-fetched in this respect, because |
think from the time the electnic hght compinies were start-
ed, 1t has always been with them a gieat object to get good in-
sulation.

Mw A, B. Smuth . I presume that Me. Thumson s speaking
for Hanulton, [ am 1n a posiuon to speak for & good many
other places, and | have to say that insulation 1s looked upon «
only a sccondary consideration. It is * get there ” anyway.

Mr. Thomson : [ think it the telegraph and telephone men
would pay a little more atienuion 1o msulation it would be well
for them, too.

Mr. McFarlane: 1 do not mean it as any reflection vpon the
electnic light men, but 1 have been i pliaces where [ was sur-
prised that the clectric light inspector would allow sulh winiay
to be done.

. M Smith. Notin Ontano. (Laughter.}
Mr. McFarlane: Yes, in Ontano.
The President :  In the days when insulation was not consid-
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ered of any account, we uscd to run bare wires. The Brush
Company ran their circuits, 16, 18 and 20 arc lights, on bate
wires, but it was very soon discovered that it would be just about
as well to have something on them. ‘There is no doubt what-
cver that a good deal of the insulation that has been put upon
clectric light wires has been of no account at all ; in my opinion
the wires would be very mwuch better without it-=not that I am
advocating bare wires at all, but much of the so-called insulation
means siniply false security, and is the cause of a great deat of
trouble. For instance, if the wires were bare, and a contact
came on them, it would be at once discovered by various tests
made during the day for grounds. But with the so-called insu-
lation, where there may be a hundred crosses one after the
other, the tests do not show them, until 4 rainstorm coines
along, and they all develop at once, causing wmuch
trouble.  Mr. Black spoke of the importance of meas-
uring the resistiance of wire as regards quality  That
is & _most nwportant point, and it has been impressed upon
me in a sery forcible maunner in the construction of clectrical
machines ; unless the wire is tested very carcfully, one half of
the good result is lost.  One dynamo may be built, and run per-
fectly, with a large out put for a reasonable amount of power,
and run cool. Another machine may be built from the same
patteras, the same wire, the same quality of insulation on it, and
you cannot get from it ane half of the results, and the concern
xets hot enough to burn itself up.  That is a point which build-
crs ot machines will have to consides more. 1 have no doubt
that in a rough manner the quality of the wire is examined into,
but more depends upon good conductivity than anything clse in
the business. It means the saving of a good many dollars in a
year in the question of fuel.  There is another point 1 would like
to hem discussed, and that is, the testing of clectiic light lines
for bad connections or faulty circuits.  Mr Black suggested the
testing of such lines daily for 1esistance.  This 1 lh'm‘i: he would
find impracticable for the reason that the measurements would
hive to be made through the carbons of the lamps.  This would
introduce an ever varying quantity, as some of the carbons
might be short with burnt ends, making perfect contact.  When
many of the lamps were newly trimmed the resistance from
poor contact o1 dirty points might measure away up in the thou-
sands of ohms, in fact approach an open circuit. ‘That is the
difficulty that would have to be contended with in a test for re-
sistance. 1t is an important matter to ascertain the condition
of a circuit, and if there is an clectric light man here who knows
of any means of demonstrating that condition of a test, it would
be of great advantage to the fratemity.

Mr. Black - In reply to Mr. Thomson, I knew of the case of
an clectric light company having their wires one of these
“undertaket’s wires,” as they are called—lying on the cornice of
a building wecks at a time, during all kinds of weather. In a
country town where 1 was, I saw one of these underwriter's wire
lines running into a church, at an angle of 45 degrees, without
any insulator at the window, or anything to prevent the drifpinyg
of the rain from the wood. and then turning up inside again.
Now, the amount of rain that ran through there might set the
casings of that window on fire.

Mr. Thomson* 1 am afraid an clecince light compiny did not
put that in  that was a farmer’s installauon, not an clectric light
company’s.

The President ;1 Mr. W, A, Tower, of Toronto, will read a
paper on *“Underzround Construction.”

UNDERGROUND CONSTRUCTION.

1t is only within the last six or seven years that underground condu'ts for
clectrical purpases have been constructed to any extent, although as early as
1808 Socmenng. a Russian scientist, exploded mines clectrically through an
underground wirea mile long, and in 1837 Cooke and Wheatstone operated
the first practical telegraph sys.em an the world by means of under-
ground wires. At that te the ant of insulation was in its infancy, and the
underground was soon abandoned for the overhead wire.  Within the last
few years, however, the insulation of wires and cables for underground work
scems to have been nearly perfected. and at the present time we have rea.
son to behieve that we will never bie trcubled on that score if proper care 1s
taken in manufacturing and laying the cables,

As my experience has been chicfly confined to underground construction
in connection with telephone work, the descriptions in this paper refer to that
class of construction, although clectric light cables could be put in the same
style of condust.

The first work of burying wires in America was done i Washington, D.
C., but 1 teheve the system did not work satisfactonly, andis to e, or has
been remodeled.  The next work of any impontance was done in Chiago.
when they adopted the drawing i system, the only practical system for
telephone work at the peesent time.

A dawing in system ic one where any number of ducts can be laid and
usced at any tme without haviug to dig then up, or having {o lay the cabices
at the tume the conduat s land,  This system docs not acccssatate the use of
any particular materal ot make of cunduit of which there are a great
many the principal ones are 135t iron pipe: 2ad. coment lined won
pipe: and 3rd. the Wyckofil There are several others, but most of them
have been discarded for vanous reasons, while others 1 have never seen and
cannot give any descnption of them,

1o buiding an iron pipre condunt, aftes the trench has been dug, a laya
of concrete about three inches thick is lad, wide cnough to aliow an inch or
more between cach pipe. and three inches on aach side. A row of pipes is
then lad. The pipe lengihis vary from 1410 22 feet, and are screwed together
by regular threaded couplings.  ARer this 13 done, concrete 15 put on, filling
up the spaces between the papes and the three inches on each sxde. The
wonereie o8 then feveliod off aboul one inch above the pipe.  Another row
of pipe o then pug Jown, and the process repmted umi’ the proper number
of ducts has beenlaid.  The top laver of nipe s then covered with three
nches or more of conerete, and the trench filled in.

The cement lined pipe comes in lengths of about 8 feet with Levelled male
and female ends, and ts 1a1d 1n the same way as the ron pe.  The joints

are made by bunging male and female ends together, and covering the
Junction with neat cement,

The Wyckotl conduit consists of pieces of thoroughly creosoted wood,
aboul 8 feet 4 in. long. 4%in. an dinmeter, with a three inch hole
through the centre, the ends counter-bored and tenoned.  There is first laid
an inch and « half boatd in the bottomn of the trench, which is wide enough
to hold the proper number ot ducts, ‘T'hic ducts are then laid on this, layer
by layer, the {omts being made by jouung the male and femate ends about
haif the lengah of the tenon, when hot pitchiis poured on, and the lengths
then doven together,  After the ducts are all Iaid, A 13" board s placed
oh top to protect the ducts from the picks of workmen digging acrose the
line ol the conduit,  ‘This all appears very simple to those who have had no
experience with this wotk, but some of the difficulties which have to Le
overcome are by no means tntling.  In the first place, after deciding upon
the route to be followed, 1tis necessary to find out whether there is room
cnough on the street to lay the conduit, as the gas muaing, water mains and
other pipes may have been laid before the conduit was thought of.  The
Engineer or Supt. of construc ion applies to the ety and gas company lor
the location of their mains, which fnformation, as a rule, is given very grae
ciously, but in three out of fise cases the position given s not correct witlin
two or three fect, and about the only use made of the information 1s to tell
on which side of the sireet the muuns are, and. consequently, test holes have
to be dug to locute the pipes before the work can be started.  As a general
rule the hottom of the conduit is put below the level of the gas mains, and
when a corneris reached it is often necessary to carry part of the ducts
over the maws, and part under them. In some of the larger cities of the
States where there are two or three gas companies, the condust trenches at
street intersections often have to be as deep as ten feet, on account of the
numerous pipes that cross one another at such points. ‘The manholes are
usually located at street intersections, and consist of chambers about 7 fect
long, 5 ft. wide, and 7 ft. deep with brick walis tad 10 cement, and a cast
ron head and cover, generally made to  bolt down tght to keep out water.,
After the conduit 1s Imd and manholes buill, an entrance must be obtamed
10 the telephone building, which too often has been built without proper
cunsideration for the handling of cables.  The largest telephone exchange
in the States has this fault; the first cables were pulled into the bottom
duct, and it was found that it would be impossible 10 ever get at them
again.  The consequence s, that if 5 cable gives out it will have to be left,
and the duct sucnficed. 1 do not think there aretwo exchanges which have
the sune apphances for handling cubles, every engineer hasing a different
1dea as to how it should be done, and as yet a perfect systems has not been
adopted anywhere,

In pulling in cables, we first have to get a rope through the duct.  This
1s JJone with wooden rods, about four fert long, equipped with matleable-iron
couphings. A rod 1sinserted into the duct which is to be used, a second onc
jointed on tot, and both pushed into the duct, thas process is repeated
until the rods extend to the neat man hole. A rope is attached to the first
rod, and the rods and the rope pulled back into the first man-hole, and the
rods uncoupled as they are pulled in.  The rods are handled quite casily,
two men being able to rod oo ft. of conduit in about fificen minutes, “The
rope is then fastened to an ron clevis, about 10” long, made to fit the cable
and niveted on to the endof it, the reel of cable being on the holder. The cable
is then ready to pull in, which is done with a winch geared to an upright
shaft with a'stiding drum, and so arranged that the drum can be placed
exactly opposite the duct through which the cable is to be dmwn, thercby
avoiding pulling the cable around or over any comers of the conduit.

After the cables arein, the sphcing ts to be done,  This operation requires
the greatest of care, and only thoroughly reliable men should ever be em-
ployed to ddo this work,  In making a splice, the cables from each way are
bent into their proper place in the man-hole, and then cut to the proper
tength, which allows theend to lap about afoot. The lead is then stripped
off cach end the length of the lap, and a piece of lead pipe, large enough to
cover the wires when spliced, is then slipped over one of the ends; the wires
are separated in pairs and turned back as tar as the lead 1s stripped.  Two
pairs of the bottom wires, one from cach end, arc then taken, and the insu-
lation stripped off, care being taken not to nick the wires. A paper sleeve
is then put on onc end of cach wire, the wites twisted together, and the
slecve slipped back over the junction of the wires.  After all the pairs are
joined in thus way, they are boiled out with hot paraffin, to vapor.:2 any
morsture that may tave been absorbed while making the splice. A picce of

per is bound aroundall the wires to keep the paper sieeves in position; the
ead slecve is now pulled over the splice, and a regular plumber’s joint wiped.

If a workman is carcless in making a <plice he is liable to feave a wire
open, or he may not boil it out thoroughly, and so leave cnough moistute
there to bring the insulation of the cable very low, and it is difficult to
locate such a fault exactly without »pening splices until it is found.

Before a splice 1s started, the cable is tested back to the office, or to the
point from which it starts, for open and grounded wircs: the length to be
spliced on is also tested in the same way, and ifany such wires are found
they are spliced together, so that although there mught be a favlty wire:n
every section of the cable there would still be only one tad wire from end to
cnd. If the testing were not done, a faulty wire in one section might be
spliced 10 a good wire in the next, and so on, in which case, the more sec-
tions of cable the more faulty wites there would be in the entire le gth.
Alter all the splices are made, and the pole or building terminal and office
termnnal put on, the wires are tested out and put on coresponding binding
posts at each end. A capacity and insulation test is made, and if it1s upto
the standand, the cable is ready for use. At present the insulation must be
at la\‘s‘x 500 mcgohms por mile, and the capacity at most .08 microfarad

mile.

Thesubject of underground construction is toolarge a onc 1o be treated in
any sort of detail in such a paper as this, but if any of you care to follow
the subject further you are heartily welcome to inspect the underground
work of the Bell Telephone Company 1n this aity.

DISCUSSION. .

The President: I would like to ask Mr. Tower if he found
in the course of his expenience any bad effects from the leakage
supp- .2 to come from the grounded hnes of the street milway?
I have heard that there 1s a certain amount of trouble caused in
that way. The point 1s onc which it scems may presently be-
comc impontant ; I supposeit will be a question for the telephone
company to say whether they can fix the responsibility on the
street mailway. .

Mr. Tower: There 15 certumnly a difference of patential be-
tween some of our cables.  There 1s one_case, where we had a
scparate section of cable, where by touching this section we got
a spark as large as you get from an ordinary telephone genera-
tor, but as far as ascertuning the pont you speak of, it has not
been there long enough yet, but there 1s certanly @ diffeience
between our cables underground. N

The President :  Have you found that the quality of the con-
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duit made any difference 2 Is one what you might call a better
insulator than the other? \Would that spark be due to induction
or a leaky current ? .

Mr. Tower . It 1ssupposed to be due to the cable beng par-
ually grounded at some pomts.  Of course, [ have not had very
much expenence i that. 1 do not see that any one parti-ular
kind of condmt would make any difference.  ‘The only way in
which we hope to overcome it 15 by grounding our cables as
often as 15 necessary in the manholes—trying to keep the same
tension 1w the manholes. It 5 impossible at present to say
whether it will be successful.

‘The Diesident . The reason 1 askis this: the question of
underground conduits is becoming very interesting, not only to
the telephone companics, but to other companies cn;;.:gc(l in the
distnibution of electrical currents.  There are two kinds of con-
duits, as you say, that might come into use—one in which the
conductor is insulated, and the conduit is as good as the ground,
and the other fortved of non-canducting material through which
bare wires ndy be drawn, [ do not know whether conduts
of that kind gue remaukably goud results—those made with
creosoted paper, through the pipes of which bare wues have
been run.  Any information from those who have had practical
experience would be of great value to those who are in the bus,-
ness, ot who may be in future,

Mr, McQuaide. @ can gisve youa little information, 1 only
know of one place in the United States where they have been
tried, and it has not been a success.  The parties who furnished
that matenal are rivals in business of mine, but nevertheless, 1
think 1 am right in saymy that in Minncapolis, where it was
tied, 1t has not been found 1 suceess.  They tried it with feed
wires, but they had to keep one man all the time taking it up.
It was a disastrous failure. 1 do not know why 1t was a failwie,
but it was all taken up.  There are a good many reminiscences
i connection with the conduit business, not goinyg quite so far
back as those of the telegraph business ; but about founeen
years ago, when the electric light first began to be thought of
some peneral use, it was thought that nothing would do but
something that was a non-conductor, but opinions scem to have
advanced, until now they seem to have reached a point when 1t
scems to be thedea, both of telegraph, telephone and clectric
hight companies, that the only thing you want is a hole in the
ground, and let the wire men do *he rest.

‘The President.  There is another point on which Mr. Tower
might enlighten us, and that is the use of creosoted conduits, the
cffect they have on the lead covering of the cable.

Mr. Tower: There are many opimons on that subject, which
has been pretty well ventilited.  Some claun that it does not
affect the cable, while others are taking it out, cJaiming that
their cable is being injured by 1t, so I do not care to express any
opinion upon it. .

Mr. A, AL Wright : Did 1 understand ihe gentleman correct-
ly, that all we had to do was to put the wire n the ground, and
it was all right? {(Laughter)

Mr. McQuaide : 1 said that all that was necessary was a hole
in the ground. Cables can now Le made to do just as well of
laid in the ground. Of course they have to be prepared n a
special manner.  All the conduit is for is to protect the cable, to
cnable you to draw it in and out for the purpose of repairs.

Mr Starr ;I would like to ask one question.  In these con-
duits, do you find any clectrical action between the grounded
wites of the street railway and the metallic circuit that is
insulated 7

Mr. Tower: The trouble is the action on the lead casing of
the cable. To my knowledge we never had any trouble on the
wires inside the cable, but it is the action that sets up between
the different molecules on the lead covering of the cable.

Mr. Starr . If they wereinsulated, even with creosoted wood,
would not that present any such adtion?

Mr. Tower. 1 have had very hutle experience of that, and
am hardly able to say.

Mr AL B Smith. Mr. President, [ would like to move a vote
of thanks to Mr. Tower for his paper, which, I am sure, has been
veny mudch apprediated by those in the business.

The motton was seconded and carried.

The President: The old teleqraphers have been indulging in
reminiscences of the way in which they used to do it in the year
one, and it has occurred to me that 1t would be interesting if our
friecnd Mr. Smith would ‘givc us some idea of what is being done
at present, In the most modern devclopments of the use of the
clectric current for telegrmphy.

Mr. Smith . 1 did not eapect to be called upon in this way,
aad 1 duv not knuw whether 1 can say much that will be of intes
cst to you. We have been indulging to such an eatent in remi-
niscence that it puts one in mind of an old titne camp meeting.
When a practical clecirician, or anybody engaged in the clectn
cal business, begins to talk about the way things were done fifty
years ago drop hum. (Laughter). Talking of battetics, we bave
made a new depanture in the head office here of the G. N. W,
Telegraph Co. We have entirely dispensed  with the use
of battcrics, and have adopled gencrators, and, although the
system is incomplete, being simply in a transitory state, still it is
far cnough advanced to enable anyone who nishes to see it to
do so, and they will be very welcome. After a4 good deal of
hunting around and tracing up all we could find relating to the
subject, and inquiring into different systems, we finally adopted
what is known as the motor-generator systemn, or the transform-

cr. In some of the large cities of the United States (there are
none hete, ours is the first installaution in Canada) they have a
motor driving a lot of generators at different potentials; others
use an cngme, and that means a good deal--1t means duphicate
matchmery for everything,  In lookmg the thing over, we came
to the conclusion, bemy very favorably situated here as iegards
power, having two power compinies, that at no time would we
be likely to have to shut down for any cause other than a tire
ous building, which, of course, 15 a very remote possibiny. |
might just say that the machine we have i use was butht by our
President, and he, probably, could tell you more about it than 1
can.  However, the pattern adopted is the one horse power style,
rng armature, having 32 sections 16 are on the motor sude
and 16 on the gencrator sule.  These coils are separated trom
cach other by very tluck wooden and nnca msulation.  Ihey
are arranged for 110 volt current to all the motors, and on
the generiator side for 75, 130 and 300 volts. Well, as | was
saying, sume of these have been put mto practial use and
have quite exceeded our expectations so far as efiaency
and comfort goes; we get a better current with less trouble.
In addwion to that, we are runmmy our locals or sounders,
short chicuit instruments in the office, on which we have a
six volt machine and about one hundred amperes of cur-
rent. Of course it meant a great many changes m the office
wiring and the switching apparatus, and if you were iterested at
allin knowtng how the connections were made, 1 nught be able
to draw you something on this blackboard. (Ihagram shown
on blackboard.; In the okl days we have heard so much about,
it was never customary to work more than four or tive lines out
of one battery ; to work more than that was to use up the battery
and you could never get very satisfactory results.  1n our office
we have displaced some three thousand cells, and what T was
wanting to get at is this- practicaily the capacity of these
machines s unlimited ; you can load them up ~ out of sight.
\Ve are now working about fifty of our long lines out of one of
these small machines.  The machines are slow speed, wunning
at about goo, taking an ampere and a half of current at 110, 1
do not see any reason why they should not yun forever.

Mr. McFarlane. I would Like to ask Mr. Smuth to give us
some 1dea of the cconomy of that apparatus, what 1t does away
with, what it costs, &c.

Mr. Smith : That depends a good deal upon what you pay for
power. A plant suchas I have described takes between two and
three horse power.

Mr. Kammerer : It the dynamo s running, funishing current
to the hne, if you find the lamp glow you take out the plug ; that
takes out the current from your line ; how is that line tested ?

Mr. Smith. We simply leave it out until the ground s taken
off. We know if that lamp glows that the ground s close by ,
there are a dozen different ways of testing.

Mr. Knmmerer: It throws that hae out of circunt 2

My, Smith : Yes, but if you were in the telegraph business
you would know that that does not affect it very much. (Laugh-
cr.) We have lots of wires to fall back on.

The President . Do you use these dynamo currents for testing
purposes.  Perhaps that 1s what Mr. Kamunerer meant to ask 2

Mr. Smith: Yes, cenainly we can,

The President : That closes the programme for the afternoon,
but Mr. Rosebrugh will now by means of a stereoptican project
upon a screen and an clectric arc show you its operation 1 an
awic lamp.

The exhibition proved to be a revelation to most of the mem-
bers and deeply interesting.

THE DINNER.

At 8 o'clock in the cvening the members of the Assouation to
the number of about fifty dined together at McConkey’s restaur-
ant. The tables were tastefully arranged and decotated, and the
excellence of the menu was the subject of many compliments
bestowed upon the worthy restaurateur.  Excellent music was
discoursed throughout the proceedings by an Itahian band.

Upon the removal of the cloth, the President said . 1t has been
understood that this gathering is eatirely infoimal, and there s
no toast fist; yet 1 feel it my duty to call upon you 1o 6l up
your glasses and drink the health of Our Quccen.

The toast having been duly honored, Mr. Martn favored the
company with a song, which chaited a vigorous encore, 10 which
he responded with another selection.

Mz Starr: We have all heard the ruling just now of the
President, in which he stated theze were to be no toasts to-night,
but we have had one, and 1 think there should be onc more. 1
think every une who has listened to us addicss tu-day, and who
is acquainled with b indefatigable eacrtions i the iterest of
the Assocation duning the past year, will gladly 6l their glasses
and join with me in dnnking the health of the Presudent of the
Canadian Electneal Association.

The toast havin,, been Jdrunkh with musical hotas, thice
cheers and a tiger, the President spoke as follows .

Gentlemen of the Canadian Electrical Association . While 1t
is not wy intention, not being a speaker, tointhct upon you any
speech on this occasion, I must not omit 10 capiess to
suu my ery hearty thanks fur the wannet w whah you
have just responded to the toast given you by iy tniend,
Mr. Starr.  Having broken through the rule of the evening,
we may as well go on breaking it, and 1 certainly have a great

{Continucd on puge 26.)
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THE second Convention of the Canadian Electrical Associa-
tion has been held.  Elsewhere will be found a synopsis of the
praceedings with the papers that were presented and discussed.
The gathering was a representative one in every respect. The
leading electric light, telegiaph and telephone men in the Do-
minion were present and took part in the proceedings. It may
be said, that both socially and, from a business point of view it
was an unqualified success, and will be the forerunner of many
more meetings of the greatest importance to the industry. The
uniform excellence of the papers presented makes it almost im-
possible to particularize.  We have given them fully in this issue
with the ¢xception of those by Mr. Rosebrugh (“Speed Con-
trol ") and Mr. Breuhaupt (“Long Distance Transmission ™),
whech will appear in our next 1ssue. A complete report of the
proceedings, including verbatim copies of all the papers, will be
prnted and distnibuted to all the members of the Association.
The paper by R. G. Black, who 1s a son of Mr. Geo. Black,
manager of the G. N. \WV. Telegraph Co., Hamilton, and a gradu-
ate of the School of Science, Toronto, was a most timely one,
and gives sttong indications of a future full of promisc for the
youngest member of the Association. It has been suggested
that at future Conventions the papers be printed in advance for
the use of the members, so that they may be discussed intelli-
gently and in a profitable manner.  As it was, the business of
the Convention and the various discussions were taken hold of
in a vigorous manner, and both the work and the fun, at the
sessions and the banquet, were handled with the vim that elec-
trical men, of all other professions, arenoted for. The members
are to be congratulated that the *“ off-meeting,” as it was termed,
turned out such a complete success. It speaks well for the
future of the Association, and without doubt the forthcoming
annual gatbering which (s to be held in Toronto in the month of
September, will eclipse in importance anything which has pre-
ceded it :

oo ]

ENGINES FOR ELECTRIC LIGHTING.
I

There are so many points to be considered in making a com-
parison between what are called high-speed and low-speed en-
gines that 1t is not a simple matter toarrange the order in which
they should be taken up.

In this article it is proposcd to offer some suggestions on the
questwn of the power developed by engines of the high-speed
class. Before going further, the point should be determined at
what speed docs an engine become entitlzd to be called high-
speed? At the Paris Exhibition of 1867, the Whitworth Co., of
England, cxhibited two Porter-Allen engines. The one was a
condensing engine, of two feet length of stroke, .which was run
at 200 revolutions per minute ; the other was a non-condensing
engine of one fuot length of stroke, and was run at 1,000 revolu-
tions per minute. The engines were most skilfully designed,
and the wortkmanship, like everything Whitworth made, was as
near to perfection as could be had.  The piston speed of these
two cngines was very much higher than any then in general
usc, and the one is probably ahead of anything yet in use. The
speed of the piston, however, is not generally considered, al-
though it must be used in the calculation of the power. An on-
gine making two hundred revolutions per minute or over would,
by mostengincers, be called a high-speed engine, without refer.
ence to the length of stroke.

From 230 to 350 rcvolutions per minute seems to be usual
speeds for these high-speed engines, and, as many of them are
of about nine inches to one foot length of stroke, 600 fect per
minute is a high piston specd for them. Power may be defined
as pressure in motion.  Inside the steam cylinder there is as
much pressure in the cylinder head, as there is on the piston,
but it has no motion, and conscquently gives off no power. In
the steam enginc, then, the total pressure on the piston, and the
speed at which it moves, are the two elements in the production
of the power. At the commencement of the stroke the piston is
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close 1o one end of the cylinder and has no motion. Steam is
admitted and pressure produced and motion. The mmion.m
first is very short but increases, until at a point near to the mid-
dle of the stroke, the piston speed is as great and for an instant
greater than that of the crank pin. The motion then gradu-
ally diminishes until the piston comes to a standstill at the other
end of the cylinder.

As horse power is measured by the standard of 33,000 pounds
lifted one foot high in one minute of time, the changes that take
place within the one minute are apt to be overlooked. Inan
engine making 300 revolutions per minute, the piston has come
to a standstill, in order to reverse ats direction ef motion, oo
times cach minute. The power given off varies even more fre-
quently, as it is the product of the speed and pressure, and both

SPARKS.

Messrs, Maikle, Dyment & Son, of Gravenhurst, have recently purchased
an electric lighting plant,

J. H. Etherington, of St. Catharines, will in future operate s carpet
factory by electric power.

‘I'he Minuco Electric Railway Co. propose to make application to the

__township of Etobicoke, for a bonus of §10,000.

The hreaking of a crank pin at the Niagam Falls Electne Light Works
recently led to the resurrection of coal oil lamps.

A 300 light electric plant hae been purchased by the Yarmouth Duck and
Yarn Cb., N. S., and will be used for lighting their mills.

Incorporation has been granted to the Ahearn Electric Heating and Man-
ufacturing Company, of Ottawa, with a capital of $a5,000.

~“The library of the Dominion Parliament will in future be lighted by clec.

of these are constantly changing. It will probably be m ore‘_lricily. The ~ffect of the change 15 said to be most satisfactory.

clearly seen if the changes are noted for a particular engine.
Take the case of an engine having 2 cylinder 12” diameter and
12" stroke, and making 300 revolutions per minute, with steam
admitted at 100 {bs. pressure, and cut-off at one quarter stroke.
The horse power under such conditions would be about 94%
horse power, but if the pressure on the piston at mid-stroke,
and the speed at which it is then moving be taken, the horse
power would be about 255 horse power. In low speed engines
similar differences will be found, but it is questionable if the re-
sults of these differences are as great in low-speed as in high-
speed.

The great effect of the weight of the reciprocating parts, that
is of the piston, piston rod, cross head, and part of the connect.
ing rod, is to reduce the pressure on the crank pin during the
first part part of the stroke, while the speed is increasing, and
to increase it during the latter part, while the speed is diminish-
ing. This action tends very much to equalize the pressure on
the crank pin. The effect of weight, in these parts, on the motion
of the engine is far greater in high speed than at low speed ;
and in designing a high-speed engine the weight of these parts
should always be taken into account. At mid-stroke these parts
have aliained their highest speed, and moving at same velocity
as the crank pin, the pressure on the piston is at once conveyed
to the pin.

From this way of locking at the matter it is plain that thereis
no steady power given by the engine. lts power is a series of
perpetual changes, the average of which in the engine in ques-
tion is 9434 horse power. The fly wheel is supposed to be a sort
of rescrvoir into which the surplus energy may be stored, and
dvawn from it if required. This, however, can only be done by
change of speed. These suggestionsare offered as probable ex-
planations of some of the complaints made by electricians of un-
steadiness in motion or in power. The steam engine is not so
perfect in its details as some suppose, and when tested by finely
balanced and deliate apparatus, irtegularities becume apparent
which could not be detected by the tests formerly applied to
steam machinery. Increased power is obtained by increased
speed of piston, whether that speed is obtained by longer strokes
or by greater number of revolutions in a given time.

High speed engines require to have weight and strength in
proportion to the greatest strains put upon them at any point of
cach stroke, and not in proportion to the average power. The
admission and exhaust of the stcam must also be specially pro-
vided for. The admission must be rapid and the cut-off certain
and posifsve.  In case of an engine making 300 revolutions per
minute and cutting off at one quarter stroke, the steam valve
opens, admits the steam, and closes again, in onc-forticth part
of a sccond. The exhaust is operied and closed at each end of
the cylinder ten tmes per second.  There is often greater diffi-
culty in getting rid of the exhaust steam than i admitting the

ve steam. Unless there be ample frecedom for the exhaust to
escape there is great loss of power from the exhaust steam hav-
ing to be forced out.  Small defects in the valve motion are apt
to become of very senous moment when these defedts are ap-
plicd to operations that have to be performed in the forticth part
of a second, and power may be lost through failure t> admit the
steam properly. A little more admitted at once end of the cylin-
der than at the other will be sure to be seen in a jerkiness inthe
motion of the engine.

J. S. Parmenter, of \Woodsiock, has been granted a patent for & com-
pound engine.

A 40 horse power engine and steam boiler has been purchased by Mr,
Bristol of Madoc, Ont., with which to operate his electric light plant.

‘The Eel Lake, Ont., mica mines have been purchased by the Thomson.
Houston Electrnic Company, of Lowell. Mass., and will e at once put in
operation. .

There 1s saud to bea hkelihood of an amalgamation of the interests of
the Gas and Electric Laght Co., and the Incandescent Light Co., of Brock-
ville, Ont.

Two 5,000 light and four 2,000 hght dynamus are undvt construction by
the Royal Electric Light Co., of Montreal, for usein ther highung station
in that city.

Messrs. ‘Fooke Bros., shirt manufacturers, Montreal, have installed a yoo
light incandescent plant, and are also using electricity for heating their polish-
ing and sad irons,

The number of passengers carricd on the Montreal Street milway in
December was 1,236,482 ¢ in the same mouth a year ago the number was
766,990 ; the increase was 369,492,

An mtenm njunction has been apphed for to restrain the Davenpart
Street Ratway Co. from crossing the G. ‘T, R. tracks at Davenport Road
or for laying tracks for that purpose.

The Standard Electric Laght Co., of Ouawa, are about to mstall 700
lights in the Russell House, and have already installed between 300 and
4oo lights in the Grand Union Hotel of this city.

The Detroit syndicale which recently purchased the Walkerville Strect
Railrotd, arc said to be considering the advisability of putting in an electrie
light plant in connection with their railroad enterprise.

"The Toronto Street Railway Company has informed the city that the
whole of its system will be operated by clectricity this year. This will mean
the re-paving of thirty odd miles of track at a cost of over $300.000,

A Montreal despatch states that Mr. J. F. O'Brien has cntered an action
for $15,000 damages, against the Bell Telephone Co., in consequence of
alleged damaging statements in connection with his patent telephone index.

‘The forty-sixth annual report of the Montreal Telegraph Co. shows a
surplus of property over the sharcholders’ stock of g151,824, and a contin-
gent fund of §33.983. A nigid inspection of the company s hines shows them
to bein good condition.

The Winmpeg Street Raillway Co.. pays the city aanually $30 for each car
used dunng the yeai, and «n additiun 1o all uther sums, pays the wty an-
nually after February 1st, 1902, 5 pet cent on the Company’s gross yearly
earnings. The company will considerably extend its lines during the com-
ing scason,

Atthe annual meeting of the London Street Railway Co., H. A, Everett, of
Toronto, was clected president.  These directors were chosen : J. C. Grace,
Toronto: E. W. Mooz, Cleveland; S. R. Breake, London, formerly of To-

ronto; T. H. Smallman, London. Mr. Breake will be manager of the road
and sccretary-treasurer of the company.

The Halifax Electric Light Company’s new building will be So feet by

. 42fectun suize. The capacity of the steam plants being largely increased.

There have been added two incandescent altemating dynamos, each of
2,000 lights capacity. The arclight capacity will also be increased by
100 lights. “ Three power generators will be installed.

The question as to who should receive the lighting contract in Hamilton,
at the expiration of the cxisting contract with the Hannlton Light and Pawer
Co., which expires a ycar and a half hence, is already being discussed, It
is snud that the holders of the present coniract have already submitted a
propasal 1o the Council for ats renewal.  In the cvent of new tenders being
asked for, it is believed that the Hamilton Street Railway Company will
make a bid for the franchise.

A correspondent writes us from New Glasgow, N, S., that the Eleciric
Light Company of that place are doing a hig business this wintes. They
are lighting thethree townsof New Glasgow, Stellarton and Westwille. Their
station is in New Glasgow, Siellarton being distant 3 miles and Westville
5 miles therefrom.  The Thomson-Houston arc and alternating systems ase
used. The station is under the management of Mr. F. A. Bowman,
Our correspondent states that there exists no such company as the **\Vest-
ville corpany™ as stated an the last issuc of the ELECTRICAL NEWS, gnd
that there ts o rocin for oppositivn while Mr. Bowman holds the manage-
ment of the New Glasgow Company.
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{ Continued from page 23.)
dceal of pleasure in proposing to you the health of our worthy
host, the Principal of the School of Practical Science, Prof,
Galbraith,
The toast was enmthusiastically received.

Prof. Galbraith . Mr. President and gentlemen 1 need handly
say that it affords me much pleasure to be present with you this
evemng, 1 think that the advantages which the School of
Practical Science will derive from the fact of your holding your
convention there will be very great, that while you, for the time
being, find with us accommodation, the staff will enjoy an
opportunity, not too often afforded us, of coming inte contact
with those who are actively engaged in the practice of the elec-
trical profession. I need hacdly tell you that, shut up as we are,
we have not many opportunities of coming «ito contiact with the
men who are doing practica! work, and we feel that itas a great
privilege to have such an opportunity of domng so as 1s afforded
Ly your holding your convention within our walls. There 1s nn
doubt that the advances of electrical science will be great when
all those who are interested in it, cither as teachers and experi-
menters, or in the wider field of its practical application to the
requirements of daily hfe, co-operate and help each other in the
work. There is no reason at all for those engaged in profes-
sional work attempting the same kind of work you are doing
outside ; we could only succeed in producing a poor imitation.
We have cach of us our own ficld—yours the wide field of the
world, ours the restricted one of the laboratory and lecture
room, and the work that is canied on in ciach of those ficlds is
in some respects very different. When we look over the advances
of the science of practical electricity during the period since it
first bepan to attract attention, I think we shall notice that dur-
ing the earlier part of that period electrical investigation was
carried on principally in the laboratory, and that most of the
great laws of electnaity were known as much as thirty years ago.
But the advances which have been made since that time have
not been so much mn the line of scientific discovery as in the
practical application of known laws, and the surmounung of
difficultics which could not have been foreseen in the progress
of laboratory work. I shall not attempt to give the names of
the great discoverers in this line, for 1 am very poor at history
of that kind, and 1 might find yself somewhat in the position
of a hinle Sunday School boy, who, when asked to tell what he
knew about Esau, rephed somcthing as follows: “ Esau was
also called Ishmael; he built the Suez Canal, and wrote a book
of fables called the Arabian Nights, the copyright of which he
sold to a publisher for . bottle of potash.” (Laughter.) I thmk
you will be able to understand the distinction I wish to draw,
that the mcen in both classes can help each other in doing the
work that lies within their special sphere.  One great diffeience
between the two ficlds scems to me to be this. you find your
spur to work in moncy-making ; that is to say, the great practi-
cal advances are, after all, for the purpose of making moncy.
Now, the work of a professor is not expected to be for that
object, and—1 am very sorry to have to say so—he seldom dis-
appoints that expectation. {Laughter) However, we can work
together something like some people 1n a_neighbourhood down
cast, which some of you may know, are said to have done. The
inhabitants of the County of Glengarry are, for the most par,
Highlanders, and some of them are Presbhytenans, and the
others Roman Catholics.  Notwithstanding this, they are very
fricndly and helpful to each other, and when the Roman Catholic
portion of the community are m want of money for some of
their objects, they do not hesitate to apply to their Presbyterian
ncighbours for a subscription, and in the same way, the Presby-
terians would apply to them at other times for assistance in
their projects, and they thus lived very happily and peaccfully
together. The parish priest was named Father Chisholm, and
it 1s said that on onc occasion, the Presbyterians having decided
to build themsclves a new church, and remembering that they
had often helped their Catholic naighbours in various objects, a
delegation of them called upon Father Chisholin 10 solicit a sub-
scription from him to help in putting up the new edifice.  Being
ushered into his presence, the leaders of the delegation were for
some tune silent as to the object of their call, 2nd at last His
Reverence inquired, “Well, gentlemen, what is it that you
wamt?® They coxplained the object of their mission o him.
“What !” saud he, * you cxpect me, a Roman Catholic priest, to
assist in bwldmg & Presbyterian church! Whv ! what would
the Pope say if he heard that 1 helped to uild a Presbyterian
church. No, no, 1 can’'t do 1.” The delegation was about to
retire when, with a twinkle in his eye, his Reverence asked,
“ But what are you going to do with the old church?” “We
are going to tear it down,” said the spokesman of the party.
* Oh !" says His Reverence, “then Tl gave you a hundred dol-
lars to help ain teanng the old church down.” (Laughter.) Now,
that was avery anicable agreement, and the'same sort of feeling
should exist between the professors and the practical men—each
should help the other, althongh one may somcuimes help to tear
down what the other has built up. By conuny in contact with
cach other, a zood many cobwebs, at all events, are torn down,
and a much better understanding arrived at.

After toasts had been drunk to the heatth of the Sccretary, the
Exccutive Committee and the supply finns, and humorous ad-
drgyses, songs, ctc, had been given by Messrs. Neilson, A. A,
\Wrighe, Starr and others, a right jolly evening came to a close.

SECOND DAY.

The Convention was called to order by the President at
10:30 a.m.

The first order on the programine, the “ Discussion on propos-
cd Amendments to the Constitution,” was held over until 2t later
hour, in order that there might be a fuller attendance of mem-
bers present when it took place.

Mr. A, B. Smith, was then called upon by the president to
read the following paper, on “Free Wiring,” i the absence of the
author, Mr, J. M. Campbell, of Kingston,

FREK WIRING,

When arc lighting was first inttoduced i this country it was customary
to put lamps and wires into the pr of the o r free of charge.
‘This was no doubt the ongin of free wining,  Asthe business inereased and
incandescent systems of ighung were imtroduced, this practice was n a
great many instanees still coutinued,  The simple wires of the arc system
multiplicd in number and size.  “The tabor of instatling these wires increased
greatly. A betterineulation was ¢alled for; incombustible fittings and better
workmanship were the order of the day, until at the present ume if interior
wiring for any mncandescent systemis putin properly it tequires good matenal
und good wotkmen. Both of these cost money. In the face of all this a great
many of the focal lighting companies sail serencely on, wire up places of bus.
ness and houses free of expense 1o the owners, charge the outlay to ** Capjtal
Account** and post 1t upintheir books #s an asset. ‘The stockbolders at the
end of the year very hikely obtain i stock dividend, and may consider them.
selves very fortunate if they are not called on 1o subscribe for a further issue
of stack for extensions and inprovements—unfortunately unprovements to
the property of other parties, and which if an asset at all to the hghung
company doing the work, is of 2 very doubtful character—the kind of an
asset which should be written off the books every year as a dead loss.
Where do we hear of gas companies piping up custoniers’ premises free of
charge ? ‘Ilus 1s seldom if ever done, and yet in small towns the gas making
industry does not seem 1o be any great bonanza, and it 1s generally con.
f'c(llc‘! that gas light can Le manufactured cheaper thav incandescent electric
ight.

No doubt when an electric lighting plant is installed in a towna greater
number of customicrs can be obtuined by supplying all interior work (ree of
charge, but when this is done the company is at the merey of the consurmer,
On the slightest pretext the company are ordered to take out the lights and
wires by the customer, who has not any financial interest in the stuff, and
the company’s asset of so many lights wired up, becomes a scrap heap of
very little value,  If the customers put in their own interior work, it saves a
large cutlay t0 the company in the first place.  They then have un interest
in n, and will not be inclined to cut off the current without good reasons,
When pay day comes around, the collector will find that he has a different
man to detl with than our friend with the free wires. By abolishing free wiring,
a better class of customers will besecured, The lighting company’s expense
will be cut down considerably, as all changes and repairs can be charged
for. There willnot be so much capital invested, and thercfore less dividends
to pay, and on that account a cheaper service can be given, Give the
}vcoplc a perfect service at as low a figure as possible, and make them pay

or everything inside of and including the main hne cut-out.

The company may not secure quite as much business, but it will show a
much greater net gan at the end of the year. The business will increase
much quicker than the capital account, ind by and by when a street circyit
must be extended or a new dynamo put 10, the money will be on hand to do
it wath, which would otherwise have been squandered on free wining.

DISCUSSION.

Mr. Thomson : I must take exception to Mr. Campbell’s
idea ; 1 do not think he has ever come into competition with a
first-class, live gas company, sclling gas at about a dollar a thou-
sand feet. He speaks also of small gas companies not being
financially successful ; 1 think there are very few ot them who
are not, for it is a well known fact that the actual cost of pro-
ducing gas is not greater than five or six cents per thousand feet,
and if they get a dollar and a half per thousand feet, net, for it, I
think they are getting a pretty good profit. The electic light is
quite different.  If an clectric light company goes to an expense
of $6,000 or $7,000 in putting in a large dynamo, I question if it
is just right to have that machine sitting there doing yirtually
nothing, and whether it is not better to expend a tew more dol-
lars on free wiring. When I say “free wiring,” of course I do
not mean to say that you should go into a private house, and
wire it from the cellar to the garret frec; in that case we should
charge forit at cost price. The wires in that case, too, are
mostly concealed ; but for stores I think in almost every case
the cleat wiring should be done free.  Of course there may be
occasions and situations in which you can charge for that wiring,
but cleat wiring can be done properly at a very small price. It
is just run along the ceiling, and where there is approved wire
does not require to be claborately covered, or the floors
tzken up. I think that free wiring is a kind of hooming that clec-
tric hight companies 1ake advantage of 10 increase their revenue,
which there is no doubt it does do in a substantial way some
times.

Mz Yule: I am very much surprised at Mr. Thomson taking
the stand he has taken. 1 do notsce why electrie light com-
panics should wire free any morc than gas companics do free
piping. He advocates it because the cost of producing clectric
light is greater than that of producing gas.  Why should not we
allow the users of electric Tight to pay for the wire, and thus Le
more nearly on even terms of competition with the gas company?
Of course 1 am in favor of free wiring where the clectric light is
first stanted, as an advertisement, but after that everyone should
pay for his own wire, especially when yousupply it by meter. 1
will give yon an instance which has occurred more than once in
our town, with cleat wiring. They will start in and paper their
stores, and the paper hangers and painters will take down all
your wires and cleats, and, about five o’clock in the evenng you
will get 2 telephone message togo down at once and fix up thase
wires. Now, if they paid for those wircs, and had an interest in
them, they would sce that they were kept in proper order, and

-
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would think twice before they destroyed the work,  But where it
has cost them nothing, they look to you to replace it—-they come
10 the ‘conclusion, naturally cnough, that having putitin for
nothing, you will keep it up. ‘Thereis another feature about
free wiring—if you do it free, they think that every chanyge that
is made should be free also.  In many cases it is mere foolish-
ness and absurdity ; they will changet to another place, and
then, in a very short time, want it back -in the first plice again,
1 really am surprised at Mr. Thomson taking the position of be-
ing afraid to compete with a gas company.  If they can afford
to stand an their own bottom, and insist upon their customers
putting in the necessary appliances on their own property, | do
not sec why any electric light man should not do the same.

Mz, Thomsou: Allow me to say that our contracts call on
the customer to pay for any changes that are made, or altera-
tions. If our customers allow paper bangers to take down the
wires, we sce that they pay pretty good prices for putting them
up again, and our contract also provides that they shall take just
as much care of our property as they would of their own, \We
have frequently had it occur, that paper hangers have come in,
and have left cleats down, but if they notify us at five o’clock in
the cvening that they want the light for that night they don't
generally get ity but we let them wait till the next morning, and
they learn a lesson they are not soon apt to forget.

The President :  Electric light is a little more e<pensive than
gas, and we have to throw this Tree wiring in as a sort of
chromo.

Mr. Yule: I think Mr. Campbell is right, when he says that
should be applied to working expenses, and the light made
cheaper.

Mr, Thomson: I do not sec how you can charge wiring to
working expenses , it is a part of your plant, aud cleat wiring, if
a customer uses it for a year or two, and then decides to take it
out, can generally be used apain, and ali you lose is the labor—-
the cost of the man’s time putting it up and taking it down
again. We have several times removed wires from places in
Hamilton, and we invariably use that wire over again, unless it
is “ undertaker’s wire.”

Mr. Yule: What proportion does the cost of wire bear?

Mr. ‘Thomson: It does not cost us more than seventy-five
cents per light, cleat wiring.

Mr. Yule: Where we have put in cleat wiring, we find that
the rosettes and other plant are virtually out of the market ; you
can't put the same stuff in another place, the improvements in
appliances are too rapid to admit of it.  Where they have been
;n,_say for a couple of years, they are useless for anew instal-
ation.

Mr. Thomson : Very true; a couple of years ago they did
not require that every light should have a fuse on it, but now it
is a well known fact. " Now, you can take them down from one
place, and put them up in a dozen others. Of course the old
wooden rosettes we used a few years ago, when taken down are no
good, but that is the only casc ; there has been a change in un-
derwriter’s lines in that respect—an admirable change, no doubt,
which should have been made years ago.

Mr. Fisk: I thinkthe work you have in making use of second
hand wire is as much as itis worth. According to my exper-
ience anything in the shape of sockets or clectric light plant of
that kind that has been made use of for any length of time, is worth
as much to clean up as to buy over again. We did free wiring
down at Peterbaro’ in the stores on a contract for one year, Al
changes and renewals, and cverything of that kind, is charged
to the customer.

Mr. Thomson: Of course you cannot do free wiring in
houses, that is out of the question, because there your revenue is
irom only one or two lights out of every ten ; the revenue would
be so small in proportion to the investinent that it is out of the
question, though I know it has been done in my city in the first
start out. But that is nfore to boom things than anything else: the
old concern wanted to sell cut to a New York syndicate, and to
gct themselves in a position for that, they wanted to wire for two
thousand lights, and they went into a house, and wired it from
the cellar to the garret, but in many cases we have taken the
wires out. Now, speaking of sockets, we find in Hanulton that
we can take old sockets and send them to the buffers and hidve
them rebuffed and relacquered at three cents apiece, and other
brass work the same way ; it does not cost much to renew them.
Speaking of fixtures, we always charge for fixtures ; our free
wiring simply includes plain cleat wiring run across the ceiling.
Latterly, since we are preity well filled up, we charge the labor
at cost in putling in wires ; itis only frce to a certain extent;
we charge from 73 cents to $1 per light for putiing them in.

Mr. A. A. Wright: 1 suppose circumstances alter cases ;
where there is opposition, & man has sometimes io do what he
would not do atherwise. But where you have the field to yoursclf,
it seems to meit would be utterly foolish to do free wiring, because
if you once start you must keep it up. 1 belicve in the old say-
ing, ** Bring up a child in the way he should go,” (laughter.) 1
think that applies to wiring as well as anything clse ; if you start
right, I do not think you wilt have very much trouble. I we
could get along without doing free wiring it would be a long step
towards declaring a dividend at the end of the year.

Mr. Wickens: Itscems to me that it is not nccessary now to
do free_wiring to boom business. Perhaps when the business
was a little younger it was necessary to coax people along, and

it is all right to do a little free wiring for adveitisement, but since
it has become an established fact, and people know of it thor-
oughly, it scems to me to Le an expense that should not be
borne by the companies.  The practice would natwally have the
effect of inducing cotmpanies to do the wiring as cheaply as pos-
sible, beciuse it may not be long before these men would take a
notion to change, and the result of that s that the wiring is not
done as well as it ought to Le, and for that reason it leaks, and
calls for more current than s really necessary to supply the
hight, whereas, if a customer does his own wiring he will possibly
have it done well, and expect it to remiun there as a fixture, and
m all probability will take better care of it. I think it could be
managed if the companies would stand up together, and say,
“ Now, we won't do this ; we are supplying a light that costs
considerably more than gas to manufacture, and the gas com-
pantes will not go mto your house and pape st for you” I think
when you have delivered the current into a man's house, ready
for him to hieh on to, that that s as far as the clectric light
companies ought to go, and afier that the customer should be at
the required expense ; 12 would be better both for the consumer
and the company.

Mr. Thomson: No doubt circumstances alter cases. Take
large cities, like Toronto and Montreal, and 1 think probably
they can get paid for their wiring. DBut even in Montreal, 1
know for a fact, that the Royal Electric Company there stinted
domng meandescent wanng three or four years ago, and did free
wiring. When 1 left there, a vear and a balf ago, we had some
5000 lights wired for. Now, we could not have got paid for those
Ights under any circumstances. Just about the time | was
leaving we had decided to charge for the wiring.,  There is an-
other hittle company thete that has been bothering them consid-
erably, as fleas do dogs (laughter). That company did free
wiring, and the Royal Electric turned round and did it too,
and the consequence was that in a year and a half they had 20,-
000 hights, where if they had not done free wiring they would not
have had 2,000

Mr. AL AL Wright : What about a dividend ?

Mr. Thomson : The Royal Electric is paying cight per cent.
right along.

Mr. Wright: They get a good deal of this from their arc cir-
cuit.

Mr. Thomson : Very true. Take Hamilton, last year, 4 per
cent. ; we didn’t get that from our arc circuit.

Mr. Starr : The practice wn Montreal at present is to pay for
all winng, sockets and everything, and after that the company
replaces and furnishes the lamps free.

Mr. Yule : 1 think, now thus thing has been discussed, that
there is practically no diffeience of opinion as to the advisability,
or otherwise, of free wiring. The only regret 1 have is, that it
should go out that Mr. Thomson is atraid to compete with a gas
company. {Laughter.) 1 think the clectric light is more asthetic
and more healthful and should be able to compete with gas.
There is no manner of doubt that gasis not as good a Jight
for a private residence as the incandescent electric is, and, tak-
ing these facts into consideration, ! think the competition should
be on pretty even terms between them, if each stands on its own
merits, without any chromos or frec wires.

Mr. Thomson : There is no doubt the incandescent light is
superior to gas, as far as illuminating properties and health is
concerned, but 1 question whether a man ciannot put in cight or
ten gas lights cheaper than he can cight or ten incandescent
lichts ; 1 question whetlhier he cannot run them cheaper—not,
understand me, that he is getting the same amount of light with
the cight or ten gas lights of so-called 16-candle power that he
would with the same number of incandescent lights of 16-candle
power. At the end of six months the gas jets begin to choke
up, and they arc not 16-candle power by any means. Now,
many small storckeepers object to paying a dollar a monthmore
than they would for gas. 1 have known them to take out the
incandescent, because it costs a dollar month more, not but what
they were getting morce light for their money.  Butthe gas jet was
good cnough for them before, and mather than pay the extra
dollac, they wiil keep on using i1, and that is the way the matter
stands in my cstimation. .

Capt. Carter : As has 1lready been remarked, “circumstances
alier cases.” I have had some little experience in this line in
the Iast few years in regard to free wiring.  \We started a plant
in Niagara Falls three and a balf years ago, and after we had
established our arg circuit we started out to find what prices we
could get for incandescent lights, to see if we could get enough
customers to inducc us to go into incandescent lighting. We
started out with a proposition to charge $2.50 per light for the
installation. Now, as you are aware, Niagara Falls is a small

lace, and the storckeepers are poor, in comparisen with those
in large cities like Hamilton and Taronto, and we found it a
very difficult matter to induce people to put the light in at all,
I came to the dircctors and said, “We will have to do free wir-
ing, for a ume at least.” They decided to do free wiring, and
we did <o it, and by means of that free wiring we wired up 700
lights. Wehavenow got to that position that we have sufficient
light to make it pay, and we arc at present charging a doliar 2
light for installation, and $2 for concealed wires, so now we will
get something for our wires.  But 1 believe if we had charged
from the first two or three dollars for nstallation we would not
have had anything like the number of custoiners we have to-day,
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and conscquently our plant would not have paid, as it did, 12
per cent. interest. [ think it was policy to do the installation to
get the thing started in so small a place.  That isthe experience
of a very small town and it has been remarkable, and although
1 very much favor the electric ight company being pawd for its
wires, there are times, as Mr. Thomson has shown, where, as a
matter of business, 1t 1s necessary to do free wiring. 1 think we
must be governed by the circumstances in these cases,

Mr. Thomson : Captain Carter is no doubt right there. I
think if tus Board of Directors had decided to put i another
brg maclune, they would go ahcad and put in free wirning, and
fill up that maclune. If you are not getting revenue enough,
and think you can do it by putting in more dynamos, the quick-
er you can fill them up, the wiore the machine will be producing
a revenue, and [ msist you must do free wiring in the small
cities,

Mr. Carter © We arc in that position at the present moment,
We have, by meins of free wiring, got our present system taked
up, and our dynamos loaded.  So now, we are obliged to extend
our system, and just this last week, in a number of instances, 1
have to adnut 1 have had to act hke a Jew, aad make the best
bargam I could, and of I could not get what 1 wanted, o without.
There are a number of special cases, where, even this last week,
in order to make contracts so as to get our new plant going,
and suflicient lights taken up, we had to do it.

Mr. Thomson : There cannot be a particle of doubt that if
you can get paid for 1t you should do so, but if you can’t, you
can't,

The President . Don't you thiak there is considerable objec-
tion on the part of new comers to paying for thew wiring, when
the others did not?

Mr. Carter : Yes ; we find *hat very hard, but we have to get
over it the best way we can,  \WVe explun to the customer that
when first starting business we found it necessary to offer an in-
ducement to persons to put in the light.  Now we have our bus-
iness established, we charge one dollar towards the cost, which
averages about $3 per light ; supplying the material all through
we find that to be the cost, and we only charge one dollar, and
we put 1t in that position to the customer, which 1s generally
satisfactory,

Mr. A. A, Wrght : 1 do not wish to speak too often, but if
you put 1 a thousand lights, there 1s $2,000 added to your capi-
til account.  You may have competition to-morrow you did not
think of, and there 15 that caputal account pressing you. The
way to make moncy is to keep down capitat account.  Now, let
me give you one instance. At Amprior they put i a thousand
light machine ; they started last fall, and they have more lights
otdered now than they can wire for and put in by next spring.
So there 1s no necessity, under such circumstances, to do free
wiring. I 2m fully of the opinion that you can get all the lights
you want by exerting vourself, without domg free wiring. Of
course, 1 a place like Hamilton you have to do the best you
can.

Mr. Thomson : Ampnor has not a hve gas company ?

Mr. Wright: That is a question. :

Capt. Carter: Unly the other day, I had a gentleman from
Haumilton who camne down to the Falls, who wanted about cight
hights put 1n a store. ! told him our terms were eight dollars
for the nstallaton. He said, “*Why, in Hamilton they wire
frece.” We had quite a little hitch as to whether he should pay
a dollar a light, but, after all, he wanted the hght and he had to

ay it.
P Kir, Thomson : We are doing the same thing now. We are
not doing absolutely free winng, but charge from 73 cents to a
dollar a hight, but we had to do free winng, especially after we
got in a 1500 light machine, and wanted to fill her up, so she
would not sit there and cat her head off.

A vote of thanks to Mr. Campbell for his paper was moved,
seconded and carried.

The Piesident then called upon Mr. R. G. Black, of Hamil-
ton, who read the following paper :

THE INCANDESCRNT LAMI,

Admirable as is the system of arc lighting for use in streets or large halls,
it 1s cntirely unfit to take the place of the numecrous lights of modcrate in-
tenuty employed for general domestic illumination.  For this putpose it
was at & very carly penod percewed that the incandescent, or heating to
! ity of a cont conductor by an electric current, was the most
promising methiod It was also at an catly period perceived that the con-
ductor 10 be used for this purpase must be one which would admit of being
Tatsed ;o a very high temperature without being mclted or otherwise de-
stroyed.

¢ first matenial which was thought of in this connection was platinum,
or one of its allicd mietals, such as iridium, which hiave the highest melting
polnt among such bodies, and are besides entirely unacted upon Ly the air
at all temperatures,  1n 1848 W, E. Stae took out a patent for making
clectric lamps of indium, or indium alloys, shaped into an arch or horse-
shoe form.

One of the most scrious difficultics. however, even with these matenals,
was that, to secure from them an efficient light, it was nccessary to bring
them so near to thar fusing points, thata very minute increase in the cur-
tent would carry the temperature beyond this, and destroy the lamp by
fusing the conductor.  An escape from the difficulty was offered by the use
of hard carbon, such as used in arc lamps, but here the compensating
drawhack was encoantered, that this substance, when highly heated, was
attacked by the oxygen of the air, or in other words, would burn, To mceet
this plans were devised for the replacement of the consumed carbon con.
ductor and for its protection from the air by caclosing 1t 10 a non.active
g1s, Or & vacuum.

Thus in 1845 a patent was taken out by Mr. J. W, Star, of Cincinnat,
{or an incandescent lamp, the important parts of which are a platinum wire

sealed theough the top of a sinall glass chamber constituting the upper cnd
of a lirometer tube,  This platinum was clamped to a thin rod of carbon
$upported by a non.conductor and connected by a wire to the” mercury
below. By passing the current through the platinum wire and thence
through the carbon to the mercury the carbon strip, or rod, would be made
incandescent and wastoa cestain extent protectet by the surrounding
vicuum,  Though this lamp produced a brilliant light, 1t proved in various
respects unsatisfactory and was abandoned after many triats,

ther inventors, as for example Konn, of St. Petersburg. continued to
work with rods or pencils of hard carbon and achieved a limited success,
but the irrcgularities and brittleness of the material scemed to have been an
msuperable objection and dmwback, and the problem of commercial electric
lighung by incandescent conductors yet remained without a solution,

‘This was the state of aflairs even up to the fall of 1878, when, as it is
claimed, Mr Wilbam ©© Sawyer, in combination with Mr. Albion Mann,
after many preliminary experiments, produced a successful incandescent
lamp wuh an arch-shaped conductor made of carbonized paper. The lamp
brought out by these gentlemen, after filing their application for a patent,
on January 8,1880, described and shown in that application, was a rather
large and complicated structure, and had no improvements or simplifications
of this lamp been made the present immense development in electric ighting
would no deubt have been unattained.

Itis to Mr. Thomas A. Edison. without doubt, that we owe many of the
simplfications and modifications which, by cheapening the lamp and
dimmuishing 1ts weight, have extended its range of use and its usefulness to
a remarkable degree  Lake many before him, he first turned his attention
to platinum and platinum alloys, and devised a form of lamp admimble for
its simpliaity, but unfortunately open to many fawal objections During
the year 1878, however, Mr Ldison was wiost diligently at work, and per-
ceiving the imperfections of his first fdea sought in every way to overcome
them. Having experienced insupreable difficulties present in metallic con.
ductors, he turned his attention to carbon in its various forms, finding
fibrous textile matenal when casbonized to be the mostconvenient, ‘Though
working with the same material and form, Edison produced a structure very
difterent in appearance from that of Sawyer and Mann, but bearing 2 marked
resemblance to the lamps of recent manufacture. .

‘The incandescent lamp of to.day is made in two parts, the outer flask, or
the bulb, and the inside part.  The first operation on the bulb is to punch
a small hole in the center of the closed end of the flask where the exhausting
tube is attached.  “Then the neck is cut off, making the tlask the proper
length for the carbon. While the bulb is being thus prepared, the inside
part, which supports the carbon, is being made, This is done by taking a
Piccc of glass tube about six inches long, and holding it in a glass blower’s
ire until one end becomes white hot, then two copper wires ingentousl
welded to short pieces of platinum wire are run up through the tube until
the platinum extends about a quarter of an inch above the hot end of the
tube ; thea the tubeis agamn heated until the platinum and the glass come
to a white heat. ‘T'he end of the tube is then squeezed flat, 1he platinum
being hermetically sealed in the glass.  Platinum wire has to be used, as it
15 the only conductor that hay the same coeffictent of expansion as glass;
these, after be:ng anuealed, are ready to have the carbon clamped on.
This used to be done by welding a small copper clamp 10 the end of the
platinum, then squeczing the clamp on the carbon, the clamp and the car-
bon being then copper plated, making an excellent joint. ‘This is done by
a simpler process now, however,  When the carbon has been securely fas.
tened to the platinum, the inside part is ready to be scaled into the bulb,

Until recently the bulb was sealed over the inside part by hand, but
within the last few years a machine has been devised to do this athenwise
skilful and difficult manipulation. The'bulb and inside tube are turned in
the fire until thiey ave securely scaled together. The lamps are then an-
nealed. and after the projecting picee of the inside tube which has served as
a handle, has been cut off, the lanips are ready tor the vacuum pumps. The
next thing to be done with the lamps is to exhaust them. For this purpose
they are attached by the small glass tubes before mentioned to the phosphor-
ous cups, and those in turnare attached to the pumps and the mercury
turned on, The mercury is allowed to run until a good vaccuin has been
secured, then the current is turned on and the carbon filaments heated t0 a
dult red, beang gradually inereased until about half the rated candle power
of the lamp 1s reached.  Ihen each lamp has to be treated individually, in
order to work out any gases or impuntues in the carbon.  This 1s done by
placing a strong magnet at the lower end of the carbon 1o prevent it from
wilting while the curtent is suddenly increased and the light raised to great
brilliancy fora second or two. This is repeated several times, until the
mercury tube shows that the gases have been dissipated by the extremely
tugh temperature of the filament.  The ciminaung of the gases s considered
the last of the many stages through which the carbons of our incandescent
Iamps pass. 1ltis only necessar, to seal off the connccting tube which
leaves a small top on the lamp where the hole hits been closed up.  The
lamps are then socketed and tested for the volts required to give A certain
predetermined candle power.  The voltage is marked on the bottom of the
lamp and then it is ready for shipment.

Some of you will ask no doubs, is there is not danger of destroying the
filament while dnving out the gases? Well, there 1s, if great care 1s not
excreised.  The test is a severe one and only good filaments will stand a1,
However, it szems a necessary evil.  The carbon filament is the all cssential
{nn of the incandescent lamp, sounportantis it that the manufacturers

ave tried almost every conceivable substance, calling on the productions of
the mineral, the animal and the vegetable kingdoms. .

Although many good hair filaments are made, vegetable fiber scemsto be
the mcst preferable substance for carbonization.  This process, allhough
most sacredly guarded by the different manufacturers and varying vastly in
detail, is in general as follows  The substance to be carbonized, whether
paper, cotton or bamboo, is cut by & machine into delicate strips which are
collected in small bundles aud bent soasto lein ** U™ shaped grooves in
graphite plates.  These packed with graphite powder, are placed in large
black lead crucibles, carcfully closed and heated in a Sicmens furnace
to an intense white heat. After cooling the crucibles are opened and the now
carbonized filaments looking like delicate wires, or threads of steel, are
removed. Theyare now the curved shape into which they were bent
befure carbonization, but are quite elastic and strong.  There are varions
after treauments, such as subjecting the carbons to a plating process, or
treating tn a vacuum with hydrocarbon, ete.  But as said before, the differs
ent processes to which these filaments are subjected, arc trade secrets.  In
them Jie the important distinction of life and cconomy given by lamps of
diflerent manufiacturess.,

The disunztive featurcs of the different types of incandescent lamps
which are n practical use now, are natunally indetinitely Jess striking than
those in the arc lamp,  The latter employs a more or lesscompticated regu-
lating mechanism, and the constructive detail of this mechanism give nse
to an cnormous varicty of lamps.  The incandescent lamp which is fortun-
ately restricted to the use of an incandescent filament, placed in an ex.
hausted globe which does not require any regulating mechanism, allows of
a difference only :

1—Inthcchoice of the raw matenal from which carbon filaments are made.

L
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a—In the treatment of the raw matenal before and after carbonization,

3—1In the length of the tHament and its cross section,

4—In themode of connecting the filament with the current conductor, or
platinum wires respectively, which jon it to the leads. .

s—In the more or less perfect exhaustion of the tamp bulb.  In consider-
ing these different points, we wish to arrive at a conclusion, not that one
particular type of existing lamp 1s superior to another, but what are the
conditions to be filled in order to obtain an efficient incandescent Jamp of
good durability.

All incandescent lamps with the exception of the Cruto and Bernsten
lamps, employ a vegetable fibre of sonie kind as raw matenal for prepanng
the filament, ~ Edison considers the fibrous structure of bamboo ndvanteg
cous for obtuningn tough filament of lngh mechameat resistance , winle
Weston on the other hand subjects the cotton fibre to a process whith en
tirely deprives 1t of its structurti character and transforms it into anio phous
cellulose, for which he hkewise clmms great toughness and mechans.al re-
sistance. We know that excellent results have been obtained with both
these filaments, from which we may safely draw the conclusion that the
nature of the raw matenal 1y of little conseqtience as long as 1t 15 of a thor-
oughly homogencouscharacter.  The carbon 1s exposed tda series of deleicrs.
ous influences, which are the more effecuve theless coherent the filament, not
to mention the shocks and concussions to which the lamps are subjected in
transportation, We find that, according to the mechanical theory of gases,
the last remnants of atmosphenc air, which are, even in the most careful ex-
haustion, left in the lamp bulbs, are set into rapid motion by the tense

* heat of the carbon ; and thusthelatter 1s exposed, so to say, to a continuous
bombardment, which soon finds out any weak spots in its texturcand brings
about a rupture of the filament, There areotherinfluences at work tending
to produce the sanie result, namely : the disinfegrating eftect of the current
and the high temperature to which the filament 1s raised, and which show
themselves in the projection of carbon particles on the interior of the lamp
bulh {commonly called the blackening of the lamp bulb).

Under this head, we have nlso to consider a fact observed by Edison,
namely : A continuous curntent passing through the carbon wastes it more
mapidly on one side than on the other. For explanation of this fact, we
must assume a sort of electrolytic process in a space which is not absolute-
ly free from air, but only highly attenuated. 1f this observation is correct,
and we have no reason for doubting its accuracy, it constitutes an addition.
al reason for the tmportance of the uniformuty of the filament.  We have
further to take into consideration the influence of the electric current on the
structure of the carbon filunent: and that such an influence is exercised
has been proved by the molecular changes of a copper wire through which
the currents of an alternating machine have becen passd for some time.
Finally, the higher the temmperature to which the carbon is exposed the
shorter its durability, and the more marked the deleterious effects on a fila-
ment of inferior compactness and uniformity, Hence the condition of radi-
ating surface 15 one of the main factors in the economy of the glow lamp,
and the whole treatment subsequent to carbonation has for 1ts aun to endow
that surface with the highest possible mdiating capacity.

Until quite recently it has been the object of lamp dealers to procure
fong-lived lamps, thereby reducing the expense of renewals. hence being
betfer able to compete with other illuminating agents. In order to procure
this durable lamp the filament was made much stouter and in consequence
lower in resistance. It was found that although thesc Jamps lasted for sev-
eral thousand hours, they require considerble current. therefore were not
very economical. The aim of lamp manutacturers now became to obtain
the greatest number of lamps per horse-power, that is to get the greatest
amount of light for the least expenditure of energy. To do this the fila-
ments were made longer and finer, and by the after process of carbomization,
the resistance was considerably rise!, For these and numerous other
causes, thedifterent types of lamps range in eflictency from two and cven as
low as one and a hall, to six watts per illuminating candle-power, or in
other words one lamp will give three times as much light as the other for the
same cxpenditure of current.  If this was all the data to be obtained, the
problem of determining the best lamps ‘o be used would be a simple one.
But itis a well-established fact that an incandescent Jamp maintained at a
constant voltage will invariably fall off in candle-power. This diminution
in brightness is attended by an increase in :he amount of energy
consumed per candle-power of light, the change being especially marked in
the eatlier portion of the life of the lamp. This phenomenon appears to
take place in all incandescent lamps of the present day, and more particu-
1arly in lamps of high economy.

‘These changes may be ascribed to at least three causes, viz.. loss of
vacuum, increase of resistance, duc 10 the disintegration of the filament,
and finally the deposition of the disintegrated carbon upon the inner sur
face of the lamp bulb,

Recent claborate tests go to show that although a Jamp may commence
with a very high efficiency, say at two watts per candle-power of hght,
during the first two hundred hours the lamp is likely 1o decrease uniformly
to seven or eight candle-power, thereby only having an efticiency of five or
six watts per luminating candle-power.  After this point, the falling-oft in
candle-power and efficiency is not s0 marked, but continues until the car-
bon is at last consumed. This falling off in candle power is decidedly un.
fair to the consumer, who is charged for the full rated candle of the lamp.
Nor is it economical to the illuminating company, who are consuming as
much, if not more current than when the lamp was bursing to its full
brilliancy,

Taking all facts into consideration it would seem, according to our judg-
ment, that the best 1Iamp to procure for staton work 1s one of moderately
high economy. say of about 3.1 or 3.2 watts per candle-power of light.
Having selected our lamp, it now remains for us to decide upon the most
successful way of operating and taking care of them.

Itis a well-known fact that the cfficiency of an incandescent lamp in-
creases very appreciably the more it is forced, that is, the number of watus
requirced per candle-power of light becomes less the greater the voltage to
which 1t is subjected). It is also well known that on the other hand the life
diminishes very rapidly the more a lamp is thus forced. As the total cost
of the light is increased by going to cither of these extremes, of long Lfc and
poor cfficiency oa the one hand, and good efficiency with short lifc on the
other, there must be some intermediate valuc for the life and the cfficiency
which would give the most economical results, considering  both the cost of
the kunp and the power required.  Numerous dificrent methods have from
time to time been suggested and used 1o determine this point with more or
lezs success.  But they have all apparently led one to believe that a long life
is 2 most desirable feature, so much so, that extremely long lived lamps
were consicdered as great achievements in lamp making.  More recently
the tendency has been to increase the efficiency slightly and to diminish the
life. Put it appears now from the very interesting deductions of Mr,
O'Keenan that the most cconomical point, considering all the factors in-
volved, is very materially diffcrent from what was gencrally supposed, and
that it is in fact cheaper to replace old lamps with new ones afier a few bun-
dred hours, rather than to continue 1o burn the old oncs,  He shows that
there is a point inthe life of each make of lamps at which it will pay best to

break the lamps.  To thus point he gives the appropniate name of * the
smashing point,”

Whethier you aczept these statements o: not, lamp renewals s an import-
ant 1tem in the expenses of an illununating station and amounts to consider-
able, even i sl isolated plants, [t 1s therefore s question of momentous
mportance to be able to decide what kind of lamips are best to use and what
18 the best way to manage them, 50 as to secure the most satisfactory results
not anly 1n regard to the financial interests of the dlunnating campany, but
also that the public may get the best vatue for their money.

Having decided upon the best lamip o use, aler geving due constderation
to the various data supphied by difterent manufacturers, all of which should
be recetved with the greatest of caution, the next thing to obtan 1s an
absolutely steady current, A precisely even potentialis one of the most
essential requusites for obtaining any sort of satisfactory results wih sncan-
descent Lunps. 1t s astonishing how little attention s paud to this anport
ant feature of incandescent hghting,  Tests whch we have made convinee
us that there tre few stations in Canada which can boast of a potential which
docs not vary from five 10 fifteen volts enther side of what it s supposed to
be operated at. A raise of three volts - a hundred volt lamp will reduce
the bfe one-half.  This change s much more marked m lamps of lower
voltages. Itis a wonder that lamps last half as long as they do, subjected
as most of them are to such a range of potennal varying in many cases
from one hiundred to one hundred and twenty volts,  We would most em
phatically recommend that a man be detailed 1n every large plant or statior.
to watch the pressurc indicators and reguiate the cutrent accordingly.
Also that the station be provided with a good portable volt meter. so that
the potential may be known at {Lerent ponts,  1f these regulavons are
strictly and promiptly carried out, there would be far fewer complaints about
incandescent lamps,

This branch of the electric industry is launching out into new chanacls,
and even now plays an mportant part in the service of man, not only 1n
dowmesticspheres but also in the scientific and other useful pursuits of hie.
Lamps can be had from a fracuon up to several hundred candle-power,
varying in site, shape, color and etficency. Now that we have the Rics
regulating socket by which the light can be turned up or down without waste
of current, the incandescent light is in cvery way superior and has every
advantage offered by any other illununaung agent without their disadvan.
tages, defects, and impuntics. May we not therefore conclude with all
Justice and honesty that the incandescent lamp 1s destined to be the Light of
the futere?

DISCUSSION,

The President ; As a matter of history, I donot know whether
it is universally, or even well-known, that Toronto is about one
of the the first places where a practical incandescent lamp was
constructed. Some years ago, [ think at the time the original
Gramme machine was made, there was one imported, and some
incandescent lamps made here and operated on that machine,
There was a patent aken out for these lamps at the time, which
ante-dated all the present incandescent lamp patents on tius side,
even Edison’s, but there was one little defect in it.  In making
out the specification fur the patent, the gentleman who got up
these lamps got on all right unul he got his carbon filament
complete and his vacuum, If some one had come along and
hit him on the head with a club when he got that far, he would
have been the inventor. But, unfortunately, after he got his
globe empty he filled it again with something else, with some
gas or hydro-carbon, of course taking it entirely different from
all the patents of the present day. I think that must have been
some time in the year 1874.

Mr, Neilson: { happen to remember the date particularly,
Mr. President, because 1 was a stockholder in the company in
which Mr. Fuller made his exneriments.  We afterwards wound
up with fifteen cents on the dollar, and that is, therefore, strong-
ly impressed on my mind. (Laughter.)

The President : 1 think the members will find when they an.
alyze this very clever paper, when it is put in print, thatit is a
most valuable addition to the literature of the science.

Mr. Neilson moved, seconded by Mr. Thomson, that the
thanks of the Association be tendered Mr. Black for his very
able and interesting paper. Carried.

AMENDMENTS TO CONSTITUTION AND BY-LAWS.

The President : 1 will now ask for expressions of opinion on
the question I placed before you yesterday, as to the advisabil-
ity of forming sub-sections of the Association, simply as a guide
to any committee that may be appointed with a view to formu-
lating changes of the constitution to be laid before the next
Convention.

Mr. McFarlane : My own present view of the matter is, that
I think the Association is too small yet to branch off in that di-
rection, more especially as we seem, so far, to have got along
very well without it.  Were it necessary to branch off on any
one subject, such, for instance, as the cconomy of fuel, a com-
mittec can be appointed on that, to report to the Association,
and those who c{)o not wish to speak on it will be very glad to
listen to what is said.

The President :  The idea does not scen to obtain an over-
whelming number of supporters, so 1 presume it is just as well
to let e slide. A question that must be discussed, ]l\owc\'cr, is
the time and place of the next mecting of the Association.

Mr. Taylor. In regard to subdividing, it scems to me thae if
a question came up at a general meetng which directly apphicd
to central station work, it should be voted upon only by central
station men. It struck me that the proposed plan was a good
onc, and I do not sce that 1t would 1nterfere with the general
working of the Association at all.

The President : 1 hope there is no misconception as to the
idea.  Onc or two scem to have the idea that we are proposing
to subdivide the Association ; that is nat the idea, we have got
along so harmoniously together that that is the last thing 1
would like to sce done.  The proposal is simply to appoint com-
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mittees, or subdivisions, on cach question particulatly appertain
ing to any ont bran b along, very muadh, as Isaid yesterday, in
the manner that is done by the ‘Toronto Board of Trade. 1t is
divided into scctions, merely in the shape of committees, to
which are referred any parttcular business that concerns that
section alone  But perhaps all that would be necessary would
be to have it understood that subjects of that character would be
simply referred to committees from the branch interested , we
mig‘ll have commmttees defimtely appointed, representing cach
branch of the Association, or, if it is thought well, the matter
can he left just as it is.

Mr Yule: 1 agree with Mr. McFarline, that we have not
yet reached the pomt where we can divide.  We are getting
along very nicely, and I think, in the meantime, we had better
leave things as they are ; we waat to be a little stronger in num
bers first. .

Capt. Carter : 1 think the subject is not given the atention
of whichitis deserving. 1 think there are members here, like my-
self, who are i httle afraid to speak ; they ean talk among them-
selves, and interest themselves in ity but they don't like te get up
here and ventilate their views. T feel that it is a very important
question, although 1 would not for one moment put it in such a
way that the interests of the electric Iiﬁ:ht people, the telephone
people and the telegraph people should be severed atall ; we
ought all to remain as one Association, as we are at present, and
sit here and listen to earh other’s views. 1 like to sit here and
listen to the papers apon ¢ egraphing or telephonng—1 have
great pleasure in listening to them:- but still, as has been sug-
gested, thae may be subjects that are of direct interest to elec-
tric light men, telegraph men or telephone men, but would not
be of interest enough to other members of the Association en-
gaged differently. 1 do not think it would at all interfere with
the harmonious workimg of the Assoaation as a whole, if in
cases of that kind we had commattees which could be called to-
gether for an hour during the mecting, to discuss among them-
selves any particular question solely affed ing their own particu-
lar interest, and in which other branches are rot at all interest-
ed. [ think it is well to have this subject thoroughly well ven-
tilated, because 1 know there are those to whom 1 have spoken
privately who do not feel like getting up and speaking on the
subject,

Mo Fisk. I am interested in this. 1 think the central
station men are more competent to deal with a question relaung
to central station business than the Association as a whole is. |
think it would be o good thing to have cach member registered
in some particular section, and have questions affecting that
particutar section referred to them, 1, for one, would hike to see
that.

Mr. Armstrong . We have all heard the saying, “First catch
your hare. then cook it.” It seems to e, in this instance, we
have first to catch our central station men, of whom we hive not
enough ; the objects of this Assaciation are undoubtedly more
in their interests than in those of the manufacturing and supply
companics, and, in order to get the Association spread generally
through the country, it would be wiser not to weaken it by sep-
amtion at present We must use every means, including the
assistance of telephone and telegraph men, to spread a know-
ledge of its abjects through the country, and if we start to divide
now, it will certainly defeat the objects which the Association
has in view.  \We must hang together for strength like a bundle
of sticks. )

Mr. Breithaupt : - Central station interests are a separate in-
terest, wheieas the telephone and telegraph interesgs are matters
representing the whole Association, I agree with Mr. Arm-
strong, but I think the idea of appointing a committee on central
station work, in their interest, would be advisable,

Mr. Netbon . At the tirst mecting of the Association, | fore-
saw this difficulty would arise.  As Jong as we arc ian Associas
tion of cledtncians, meeting to eschange views on electne sub-
jects only, there is not the slightest necessity for any subdivision
of any kind.  But when you introduce what I might term finan-
cial aspects of affairs, then it might be well to have these
sections,  But then the difficulty comes n, that a section, such
as the clectnic hight secuon, mught brng i a recommendation
such, for mstance, as was moved at the last meeting, of stan-
dardizing the current for a lamp, well, now, that should, if the
sections Jre to be formed, be the opinion of that scction, and
not of the Assoqiation as a whole.  If that s done, I see no ob-
jection whatever to having an Electric Light and Power Section.
But the other departents can get along without anything of the
kind. 1 would strongly object to having any 1esolution of this
scction brought in as the opinion of the members as a
whole on any particular subject.

Mr. G. Black . I think where a question anses on a subject
relaning purely to the telephone, the telegraph or the clec-
tric light scction, requiring a decision, that only members of
that scction should decide upon that question. 1t was pointed
out in the course of discussion at Hamilton, that telephone men
would not probably like the electric light men to decide upon
their system of wiring. A telephone man, while competent
cnough to do Ins own wiring might not understand sufficicntly
well how to do eleunc tight winng.  \Where the subject 1s purely
sectional, it should be voted on only by members of that section
of the Assotiation. We hase now «n Eaccutive, composed of
representatives from all branches, and if they cannot decide upon

a subject, then let the members of that department only decide,
while in general subjects the decision should be that of the
whole Association.

Mr. A A, Wnight ¢ As a central station man, 1 do not fear
my friends of the telegraph and telephone fraternity would do
anything to mterfere with us very scriously It may be advis-
able, when the time comes, or when the difficulty arises, to have
a committee appointed to look after central staton work. But,
“sufficient for the day is the evil thereof,” (laughter), and |
think it will be time enough to encounter the difficulty when it
arises.

The President : The idea is not at all, as I have already said,
to divide the Association. It would be just as Mr. Black says,
that those who are particularly interested in & question not af-
fecting the other members of the Association would be the only
ones to vote on that question. Let members register in any
section they choose, in which they are doing business. Then,
when a purely sectional question comes up they vote on it, |
do not think anyone proposes that this Association be divided
up, and one part to meet at one time, and another at some other
time--no one cntertains any such idea as that. 1 thinkitis
simply in order to simplify matters, that in certain questions af-
fecting only a certiin branch ot the members of the Association
that only those who are mterested in such questions shall vote
updén them. In any matter of business policy, for instance,
which concerned some one section alone, it would hardly be fair
to the members of that section, if members from other scctions
should, by their preponderating votes, defeat the objects of those
belonging to that branch. As we can bring in no resolution
now, this is simply a sort of ventilation of the idea, to get it into
shape in case any action should be found necessary at the proper
time, and it can casily now be postponed until that time, or uatil
the Executive sces ﬁ); to bring in a recommendation, or a com-
mittee is appointed on the original constitution.

Mr. Wickens: I think this Association does not at present
need anything of that kind _ Ifany trouble should arise, it :...ght
be well to appoint a committee of the members specially inter-
ested to deal with that particular question. Now, if you go on
and appoint, say a standing committee in each branch, as it
were, it will have an effect which I think is hardly desirable, be-
cause that standing committee could not do anything without
meeting. That would be well enough in the case of a body like
the Toronto Board of Trade, the maiority of the members of
which reside in Toronto, and which can get a sectional meeting
at any time without difficulty. But our membaers are scattered
all over the country, and if we attempt to create standing com-
mittees in cach scction of the work n the way spoken of, they
will really not be of any practical use, unless they can coine to-
gether, and it is hardly to be expected that they will meet to-
gether as sectional committees, and then come to the Conven-
tion also—it would take too much time—:nd it will certainly, to
my mind, detract from the interest of the Convention if anything
of that kind is countenanced. [ think if thereis any real diffi-
culty in anv branch, that wants settiing, it will be scon enough
when 1t appears to appoint a committee.

Mr. Fisk : 1 feel somewhat strong upon this question. Sup-
pose the question came up whether it was better to use one hun-
dred volts or five hundied volts power in transmission, would
it not be better to refer that to a committee composed entirely
of central station men?

Mr, Campbell : T do not think there is any necessity at the
present time at all.  Regarding the question our friend has just
spoken of it makes a big difference, as far as induction is con-
cerned, whether you jump across a telegraph wire with one hun-
dred or five bhundred volts. 1 think it is better to let the
Association stay as it is now.

Mr. McFarlane : You have spoken of the clectric light, the
telephone and the telegraph men, but you have left out the sup-
ply men I suppose when you want to discuss wire it would be
Detter to appoint a committee on wire, and if dynamos, appoint
a committee on dynamos, to tell the electric ight men what to
get. (Laughter.)

Mr. Taylor : Mr. McFarlane was wrong in saying the clectriz
supply men were not heard from, but I did not speak because ot
anything 1 expect to get in the way of supplies, it was because of
the difficulty which I saw arose at our general mcetings. I do
not suppose the supply men would have anything to come be-
fore them unless it was what Mr. Sadler spoke about last mght,
the belt slipping. (Laughter) 1 tuink where a question is
brought up directly interesting central station men, it should
only be voted upon by central station men.

Mr. McFarlane : 1 was not saying that the supply men had
not been heard from, but 1 was speaking of them as one section
of the members of which the Associution is composed.

The President : 1 am very well satisfied from the expressions
of opinion that have been clicited, that all are satisfied to “let
well cnough alone,” and after what I have heard ! am inclined
to favor that view mysclf.

AFTERNOON SESSION.

At two o'clock the mecting having been called to order by the
President, papers were respectively read by Mr. Rosebrugh, of the
School of Science, on * Speed Control ”;and by Mr. Breithaupt,
of Berhin, on ** Probabilitics as to the Success of Distnbution of
Power at Considerable bistances by High Tenston Currents of
Electricuy.”
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Lack uf space has made 1t necessary to defer publication of
these papers and the discussions l?ll:l't‘lill tv a subscguent
issuc,

PLACE OF NEXT MEETING,

The President : The only business now remiuning 15 to de-
aude upon the time and place of the next meeting.  Suggestions
will now be in order.

The Secretary : 1 thwk the Industnal Exiubition Association
expressed a \\'i:ﬁn that the next convention should be held in Tor-
onto simultancously with the Industnal Exlubition, and it was
their desire that the Association should endeavor to hold some
kmd of an electrical exlibition i connection with the Industral §
I think that 1s as far as the matter has gone.

My Smith: At the last convention it was discussed, without
anythmg being defimtely settled.  The wish was expressed by
the Industrial Association that we should meet in Foronto, and
have an clectrical exhibition, and it was then thought we would
be able to do it.  Smce then we have information which would
rather discourage the idea. At the same time, without wishing
to appear intensely sclfish, for reasons pretty well known, 1
would move that the next convention be held in Toronto, during
the month of September, at a date to be fixed by the Exccutne.

Mr. Thomson s 1 move, in amendment, that it be held in
Montreal.

Mr, Carroll : 1 sccond the motion.

Mr. Starr ¢ Mr, President, [ would like to second the motion
of Mr. Smith, that the next convention be held i Toronto. 1
think it was generally understood amony the members that the
next convention was to be held in Toronto, and that the Indus-
trial Exhibitton people would co-operate with us 1n making an
exhibition hete. * As a representative of Montreal, I may s:?-
that we should be most happy to see the convention there, and,
speaking for myself, | would do everything 1 possibly could, and
I'think my company would also do cverything to make the visit
to Montreal pleasant  We have a pretty good reputation now,
through the National Electric Association, which visited us a
year ago, but we have hardly gotd over that yet (laughter). We
want about three or six months’ grace after the next convention
to get into a position to entertain the Canadian Association.
We do not want to undertake it unless we can do it thoroughly.
Perhaps Mr. Carroll can speak better on that subject than 1 can.
We would prefer the next convention to be held i Montreal in
the spring, or during the winter, say, a year from now. 1 there-
fore think 1 will support the neat convention being held in Tor-
ontn, and the one after that in Montreal.

M LA Woght: Might 1 be allowed one word, with re-
ference to the ime. Most of the central station men from the
smaller towns, like myself, are engaged in some other business
as well, and our trade beng a rural ong, there are certamn sea-
sons of the year when we are busy, and others when we are not.
Scptember 1s our busicst time, for the farmers are then through
the harvest, and begin to market their grain, and tradesmen
whose business is connected with farmers then have to be at
home.  If vou held it in connection with the Exhibition in Tor-
onto or Montreal, 1 suppose you cannot change the dates, but if
it could conveniently be arranged carly in the month of Septem-
ber, 1 think it would certainly bea great accommodation to those
central station men who live in rural districts, and not make any
difference to those n the city.

The President :  The Industrial Exhibition is held very carly
in September, and 1 have no doubt it would be a fiactor in help-
ing to make it a success.

Mr. Smitl’s motion was carried, that the next convention be
held in Toronto, at a date to be appointed by the Exccutive
Committee.

Mr. Starr: In explanation of my having scconded Mr.
Smith's motion, 1 may say that we do not want to have the con-
vention in Montreal until we are in a position to fittingly enter-
tain the Association.  As [ said, we have not quite got over the
last convention we had there.

Mr. Smith: Speaking for the Western members, we are
anxious to give Montreal a turn, and when the convention goes
there we want to make it one of the best we have ever had.

M ACA. Wright ;1 would hke to thanl. those who placed-
this institution at our disposal. I did not know that we had
such a one here, or, from patriotic motives, I would not have
sent my son to Montreal (laughter and cheers.;  If there is an
educational centre in Canada it is Toronto; it is the intellectual
capital, and 1 wantto upholdit. However, whom arc we to
thank ?

The Sccretary: The Faculty of the School of Practical
Science,

Mr. Wright: Then I have pleasure in moving that they re-
ccive our thanks for the use of this hall, and the courtesy they
have shewn in attending our meetings here,

Mr. Starr seconded the motion and it was carried.

Prof. Galbraith: I am sure Mr. Wright's kind remarks are
highly appreciated by the Faculty and myself ; and we shall have
great pleasure in sceing you here at somc future time. Of
course you know, Mr. President, that this building is under the
control of the Ontario Government, and whenever we want to
have it in any way diverted from 1its ordinary use we have to ap-
ply tothe government for permussion.  But 1 have never yet
known that permission to be refused.  The Minister of Educa-
tion has always agreed with me in feeling that whatever this in-

stituton can do i conecction witlcany of the professions wath
which our worh s allicd, will be dong, not only i dherr interests,
but in our own. 1 do not think you have much to thank us for,
However, perhaps our friend \\-ili send his next boy here,

Capt. Carter . Would it not be proper on out part to tender
our thanks to Hon, Mr. Harcourt, the acting Minister of Lduca-
tion, as well as to the Faculty,

The President . 1 tunk in eapressing o obligation to the
Faculty that is implied.

Prof. Galbranth . 1 would suggest that the two be coupled to-
gether 5 T would prefer if any motion is made that the Minster
of Education should be included,

. The motion, amended by adding the Mimster of Education,
was carried,

The thanks of the Assoiation were also tendeted the press of
Toronto, for the efficient manner in which they had reported
the poceedings.

The convention then adjomned.

C.A. S. E NO.7 ORGANIZEb—;\‘T OTTAWA.
Orrawy, Jan 3oth, t893.
Editor ELgcTicat. Naws, . J . 3oth, 1 73
SIR, ~-The ranks of the C. A. S. L, were reinforced on Wed-
nesday, Jan. 18th, by the organization of Ottawa No. 7 with a
charter membership of 32, Mr. E-dkins, President of the Execu-

. tive, had for some time previous been in communication with Mr.

F. Robert, engincer Russell House, with a view to :stablishing
an association here. o the interest taken in the matter by this
gentleman, who interviewed the engineers on the subject, and
called a preparatory mecting to discuss the matter, the organ-
zation of a large and uscful association in Ottawa is due.  After
an cxplanation by Bro. Edkims of the objects of the association,
the following officers were initiated, elected and installed :
P'resident, J.A. Thompson ; Vice-president, J. B. Seguin ; T'reas-
urer, J. Cowan ; Rec. Sec,, J. Latour ; Financial Scc., I, Robert;
Conductor, A, Gaul ; Doorkeeper, C. Schoficld.

A committee was appointed 1o secure a suitable place of
mecting,

Under the head of ** Good of the Order” Bro. Edkins address-
ed the meeting.

A vote of thanks was tendered to him and also to Bro. F.
Robert for the latter’s persevering work in bringing the engineers
of Ottawa together.

Ottawa No. 7 is composed of good practical men who recog-
nize the need of organization and the pood results which must
accrue from it.  The officers nre of the right type and with J. 11,
Thompson, Chief Engincer Printing Bureau at the throttle, we
look forward to a very successful year. ‘The ELEcTrICAL NEWS
shall hear from us now and then.

Orrawa No. 7.

SPARKS.

A 23,000 clectric plant has been purchased by the 1own of Yarmouth,
N. S

A 200 hightincandescent plant 1s beng mstalled by Messrs, Wm, Kelley
& Son, at Blythe, Om,

A 20 horse power clectric motor has been instalicd by Messts, Farker &
Co., coppersmiths, “Foronto,

Elias Vernon and Benjamin Temple, of Hamilton, Ont,, were recently

. granted o patent on & device for starting cars.

A 1,000 hght dynamo and plant has recently been installed by the Monc.
ton Gas and Electric Company, Moncton, N, B,

A 700 light dynamo is being installed by the Victoria Electric Company,
4t Lindsay, Ont., and a 200 hight dynamo Ly the Brantford Electrie Laght

‘Company.s

Messrs. Patterson & Corbun, of St. Cathannes, have a contrct to supply
30 cars*for the Niagara Fails Electric Rinluay, and 4 cars for the St Cathar.
ines Electric Raitway.

William Gi.cs, a dynamo attendant in the Hamilton Electric Light and
Power Company’s power house, recently reccived a severe clectric shock,
which rendered him for a time unconscious,

Duting the first three months of the operation of the Yarmouth, N. S.,
Electnic Street Raslway, there wete carried with only two cars runmng,
58.325 passengers.  The cars are heated wath cleancty.,

The Nlagara Falls Electric Railway Co. will install six 250 horse power
dynamos. ‘The comtrct has been given to Messrs. Kennedy & Sons, of
Owen Sound, for turbine wheels with which to operate these machincs,

By authority of the sharcholders, the capital stock of the Montreal Strect
Raulway Co. will be increased 10 $2,000,000, to mect the expenditire requuired
1n connection with the equipment of the company asd the conversion and
extension of their lincs.

Incorporation 1s buing sought for by the Peoples’ Electne Company at
Windsor, Ont., with the object of operating clectnic rilways, and supplying
clectriaty for commeraial purposes in Windsor and viamty. “Ihe cipital
stock is to be 50,000,

The County Court at Windsor, trecently awarded $50.00 damages to onc
Wilson, who brought suit against the Sandwich, \Windsor and Amherstburg
Rauway for persunal injary recaived as the result of an clectric car cuming
into collision with his buggy.



32 CANADIAN ELECTRICAL NEWS

¥ebruary, 1893

Applications for incorporation has been made by the Compagnie Llec.
trique, St. Jean Baptiste, Montreal, for the purpose of duing & general elec.
trical business, supplying light, heat and motive power, and manufacturing
clectric appliances in the Province of Quebec; also for the construction of
undergiound conduits for electrical wires in public streets and roads.  The
capitat of the company is to be $100,000. ‘The names of the directors are
as follows :— Mesus. Onesime Marin, notary; Hon. Louis “Tourville;
Arthur Caron, gentleman ; Raymond Prefontaine, Montreal, M. P.; Ismel
Charbonneau. manufacturer, Joseph 1 Pare, manufacturer; Joseph la-
londe, manufacturer ; and Damien Lalonde, manufacturer,

_ ROBIN & SADLER

LA S PN T B RN

VR E LTS GELT!

. AMO BE=1S BELTING'E
J WATEHPHUUF . L
MONTREAL  TOR®NTO
Lehie s 2520 NOTREPAME STIRY LAY =T,

The Beitcon Lamp Co., of Boston, are contesting the suit for the infringe-
ment of the Edison patent, brought aguinst them by the General Electric
Co., with the claim that Henry Gobel, a German-American, invented and
used an incandescent lamp prior to Mr., Edison's {nvention, and that con-
sequently the Edison patent is invalid.

OUR MAKE OF

STEAM PUMPS

ARE THOROUGHLY RELIABLE.

NORTHEY MFG. Go.

(LIMITED)

TORONTO.

Earle’s Air and Steam Injectors

R W
COMBNED AR INJECTOR
AND EXHAUSTER

THE BEST DEVIGE IN THE MARKET

For burning hard or soft coal screenings under steam boilers, for work-
inﬁ gas producers, &c., &c., exhausting gases from mines, ventilating
ships, buildings, &c. Can be applied to any boiler without disturb.
ing the present setting.  Guaranteed to do the work satisfactorily,
Can give the best of testimonials showing thetr efficiency.

THE CANADIAN OILED CLOTHING CO., (L'TD).
Manufacturers of
WATERPROOP HORSK AND WACGON COVERS, OILRD CLOTHING, ETC.

S. R. Eariy, Esq., Belleville, Ont. Poxt Horx, June a3ed, 1£92.
Drak Six,—We have had in use for some time, your Combined ** Air Inject-
or and Exhauster™ and with pleastre we state that it is giving us the most com.
plete eatisfaction. Regarding the saving in iuel, ‘ve were bumi:‘g. before using
the ** Injector,” two tons soft coal per week, at acost of $9.0 0§ after we put the
Injector in, we burn two ton hard coal screenings per weck at a cost of $2.00
making a saving ol'Sy.oo‘rer week, which speaks for jtself.  We have a much
cleaner and better fire and far less trouble in keeping steam. We consider your
invention a bocn to all parties using steam boilers.  Wishing you every success,

we are, Yourstruly, (Signed) Tug Canapiax Owxo Ctomiune Co.
pet S. Henderson, Manager.

BELLEVILLE, ONT.

and Room 35, Bank of Commerce Building, Toronto.
SEND FOR ILLUSTRATED GCATALOGUE AND PRIGCES.

Lake Girard Mine. -

LAKE GIRARD SYSTEM OF MINES.
Nellie and Blanche Mines. = The Horseshoe Mine.

CONTROLLING 2,500 ACRES CHOICEST MICA LAND.

The LARGEST USERS in the United States are among our EARLIEST CUSTOMERS, and can testify to the
excellence of our material as well as to our PROMPTNESS OF DELIVERY.

All MICA SHIPPED BY EXPRESS, and sales made at PRICES INCLUDING ALL CHARGES TO POINT OF

DESTINATION.

Why buy through MIDDLEMEN and pay COMMISSION, when you can DEAL DIRECT WITH THE MINES, and

receive your MICA AT FIRST HANDS?

We are prepared 10 SUPPLY the requirements of SMALL USERS, on advantageous terms, looking to the FUTURE

GROWTH of their BUSINESS.

Our PRESENT STOCK OF MICA actually mined EXCEEDS 300 TONS, and this, too, AFTER A YEAR’S

STEADY OPERATIONS.

ALL SIZES AVAILABLE, and we will éither cut to size or in rough split sheets, with edges trimmed or untrimmed, as
may be desited.  We will cut discs or segments of circles when required.

Send us 1 SAMPLE ORDER—we only ask a fair trial ; once we recewve that, we are not afraid of holding your busi-

ness. Address all communications to

DON C. WATTERS,

240 Daly A venue, -

Ottawa, Canada.
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SPARKS.

Mr. John Skinner, of Mitchell, willinstallan in.
cardescent lighting plant.

The Review Printing ard Publishing Co., of
Peterboro’, have installed electricity a 3
notive power,

A Victoria company has purchase
Hastam's interest i the clectne )
Victoria, B, C. T

The Carleton Place Electric Light;
purchased an incandescent phnt, S
shortly go into operation.

A 300 light incandescent plant is being installed
inthe Leland House, Winnipeg, by the Kay
Electric Works, Hamilton.

Messrs. Cotley & Collins of Moumt Forest,
have purchased & new 60 hoise powcr engine with
which to operate their electric light plant,

‘The loss sustained by the Sandwich, Windsor
and Anmherstburg Electric Railway Company, by
the burning of their power house, 1s placed at
$15.000. ’

‘The recently incorporated Smiths Falls Elec.
tric Power Company will shortly erect new build-
ings, and a new flume, and will install a light
and power plaat.

‘The Chaudicre Electric Light and Power Com-
pany, of Ottawa, are desirous of enlarging their
busess, and for this purpose have applied for
permission to increase their capital stock to
$1,000,000.

Mr. Charles W. Harmah, reptesenting =a
Detroit syndicate, has purchased for §15.000 the
Windsor and Walkerville Railway, It is the
intention of the present owners to equip the road

for operation by clectricity in the spring.

Mr. F. E. Handy, formetly with the #all
Electric Light Co., ‘Toronto, and an Active mem-
bet of the Canadian Electrical Association, has
gone to British Columbia to assume the position
of manager of the Westminster and Vancouver
Tramway Co.

‘The stipendary magistrate of the city of Halifax,
has convicted the Nova Scotia Power Co. of a
breach of a provincisl statute in running strect
warsonSunday. The yudge holds that the runming
of street cars on Sunday is a work of neither
necessity nor mercy, and s therefore illegal, A
nominal fine of ¢5.00 has been imposed on the
company, The case has been appealed.

The Quebece and Levis Electne Light Company
have purchased for $236,0co the Falls of Mont-
worency and the surrounding property belonging
to the Hall estate. ‘The company hive under
construction a new iron flume, 1200 feet long and

-6 feet in diameter, by means of which the water

will be conducted from above the cataract to the
factorics below. 1t is probable that the company
will supply power for the factories.in Quebec,
light for private rtesidences and city streets, and
motive power for the street imlway, and for
trains on the Montmorency Railway, At the

annual meeting of the company the following

directors were clected: Andrew Thompson,
Hon. E. J. Price, H. ‘I Machin, C. R. White-
head, Hertbert M. Price, John Sharples and T,
11, Dunn.

MANUFACTURED RY THE

ACKARD LAMF GO., Lw.

96 to 100 King Street,

£—MONTREAL—%

DYNAMO PULLEYS.

‘\' E are now building, for dynamios, roller
mills and all places requiting a small
and strong pullcg, .3 very neat and service
able pulley with iron spider hub and arms
and selected hardweod rim, thus securing in
one g:lley the neatest appearing article that
can made, as well astlic wood belt sur.
face, which of itself is worth more than the
cost of the pulley. We have furnished these
pulleys for special purposes for several years
and many of the leading electrical generator
! f; ers have adopted them ns their
standard, In practical use we haveina nume.
ber of casesshown < § per cent. better light by
M simply changing the dynamo pulleys from
l iron to wocd rim.  Another special feature
B is the elimination of excessive belt strains,
l which insuzes life of belting and no annoy -
aace or danger fiom heated journals. Fer
use no saw art s, where a very heavy pul.
ley is sequited 1n small space, we can recom-
mend our iron centre pulley as the very beat
and only pulley which will give entire satise
faction. We manufacture this pulley with
any style or length of hub, located in any
desired position in rim. OQur dynamo pulley
is perfect, and we solicit a trialorder.  Fure
nished with key seats, set screws, or both,

DODGE WOOD SPLIT PULLEY C0.

83 King Street West, Toronto.

Wm. Kennedy & Sons

x>y Hydraulic and Mezhanical
Engincers.

Sole Manufacturers in Canada of

The *“New American” Tarbine

(botk vertical and horizontal)
which is the very best kind of
Water Wheel for driving clectric
machinery by water power.

Special attention given to the
amrangement and  production of
Supenior gears, shafting, &c., for
Electric Stations. .

SOLE AGRNTS YOR
Fruen's
Water Whee!
Governor

THE “CLARK” WIRE.

Insulation Guaranteed wherccor used, Aerial,

nderground or Submarine.

In a ictter from the Inspector of the Boston Fire Underwriters’ Union, he stites . ** A thoroughly reliable and desirable Wire in every respect.

The rubber used in insulating our wires and cables is cspecially chemically trepared, and is guaranteed 10 be wates-proof, and will not deteziorate, oxidize or crack, and
will remain flexible 1n extreme cold weather and is not affected by heat.  The insulation is protected from mecha ical injury by one or more braids, and the whole slicked
with Clark & Patent Compourd, and special extra finish, which we heve now adcpted for all our solid wires as an extra wcalhcx_")voof protecticn, and a'so prevenung chafing

.

and abrasion, which is water, acid, and 10 n very great extent fireproof.  Our insulation will prove durable when all others fa

We ate prepared to furnish Single \Wires

of all gauges and diamcter of insulation for Telegraph and Electric Lights from stock. Cables made to order.  We are now prepared to furnish our Clark Wire witha white

finish for ceiling cleat work as well as our standard color.

Clark Joint Gum should be used for making waterproof joi-ts. This is put up in half-pound boxes, in strips about onc foot long and five-cighths inch wide, and
when wrapped about a joint and ressed firmly it makes a solid mass. For rallway and Motor use, we make all aizes of stranded ard flexible with Clark insulation.

We guarantee our insulation wherever used, Aerial, UUnderground, or Submarine, and our net prices are as low, if not lower,
than any other first-class Insulated Wire. \We shall be pleased to nail Catalo,ues with terms and discounts for quantities.

EASTERN ELEGTRIC CABLE CO.,

G1 to G5 M.ampshire Street,
BOSTOIT, - MASS.

HENRY A CTARK, “I'rcasurer and Gen'l-Manager,
HERBERT H. EUSTIS, Predddent and Electrician.
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NOTES.

‘Toronto Glode - —A man in Montreal has been
fined for Megally practising dentistry, yeta sta.
tionary engincer on whose care and skill a score
of lives are daily depending is not required to
pass an examination,

The New York Equipment Co. have kindly
sent us with their compluncnts, several vest
memorandum tablets mndeof cellulowd—n very
uselut article,

A new sort of condenser has come into use for
steun engines in France.  Wheresteam-power is
used onan cxtensive scale, it often becomesa
matter of considerable impottance to cool the
water condensed from the steam as rapidly as
possible.  The more quickly the exiust steam can
be condensed into water, the greater will be the
difference of pressure between the two sides of
the piston, and, conscquently, the greater the
poner developed with a given consumption of
coal.  For cooling the condensed water, it has
been comman to run it through clusters of pipes,
sous to expose as large n surface as possible to
the air, or to allow it tu drip through bundics of
laths or brustiwood into a tank. Undcer the new
system, the condensed water from the exaust is
pumped inlo a sort of gridiron of large p'pes,
which are pletced with a great number of small
holes, but have no otheroutlet.  The water forced
into these pipes under a considerable pressure,
spouts fn innumerable tiny jets from the holes,
and then fulls into a tank bencath. Bring
brought in a state of fine division into direct con-
teact with the air, it loses its heat very rapidly,
and, on reaching the tank, is already cool enough

" TORONTO FLECTRICAL WORKS

Manwfacturing llig

\

ans and Engineers,

.

G.C.ROBB CHier ENGINEER
A.FRASER Sec.Tres.

T CONSVLTING ENGINEERS

HeEAD OFFICE TORONT(;

to be pumped back for use in cond g the
steam from the cylinders.  Of course, the jets of
hot.watcr give off clouds of vapor, so that about
ten per cent, of water is lost in this way, but the
cconomy and cffectiveness of the apparatus more
than muke good the loss.

SPARKS.

Electric light plants are being installed in the
Gerrard Mica Mines, near Ottawa,

‘The Aanapolis Electric Light Company. An-
napolis, N. S., are adding td their station plant a
new dynamo,

The Toronio courts have decided against the
old strect railway company, r¢ their claim to the
possession of a perpetual {ranchise. The com.
pany have decided to carry the case 10 the highest
court of appeal.

Authority is being sought for by the ‘T'oronto
Strect Railway Co. to enable them to extend their
lines outside the city limits, to manufacture clec-
tncity anywhere in the County of York, and to
manufacture for sale all kinds of clectrical ap-
paratus.

Several officers of the ‘Toronto Street Railway
Company recently made an inspection of the
Ottawa Street Railway Company’s lines and
station. ‘The Ontawa road Is justly regarded as
being perhaps nearer perfect than any other in
Canada,

FORX
EVERY
BUSINESS

M _A N

Interested in any branch of the Haraware
Wrought, Cast Steel or Spun Mewal Trades,
he will find

-

The Hardware Merchant”
acts like a right bower, and keeps you posted
on all business changes and items of note. Iis
matket quotations are reliable. $2 per year,

THE J. B. McLEAN C0., Ltd.,

1o Front Street Eust,
Published weekly. TORONTQ, ONT.

Hill Patent Friction Pulleys

AND CUT OFF COUPLINGS

For Electric Light Stations and all purposes where-intermittent power is vequired,

MiLLER Bros. & Toms,

(Sucocssors to Miller Bros. & Mstchell)

Toronto Office: 74 York Street,

MONTREAL, QUE.

ESTABLISHED 1869.
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JULCANIZED FIBRE (0, ssrxocseses sore
cus s [ARD VOLGANIZED FIBRE

1n Sheets, Tubes, Rods, Sticks and special shapes to ovder. Colors, Red, Black and Grey.,
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory : WILMINGTON, DJEL. OFFIGE: 4 DEy ST., NEW YORK,
THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd. THE
KINGSTON, - ONTARIO,
. . MANUFACTURERS OF . . o HAZLETGN
Locomotive, Marine and Stationary Engines
— BOILER,
The
Handfest,
Safest,
and
Most
Economical
wey H s T BO“ﬁl'.
ARMINGTON & Si1vMs' HiGnt SPEED ENGINE FOR ELECTRIC Licut PLANT ETC., T m
NOTICE. GY(}LE CAS ENGINE
The Canadian Locomou\c&l:n% ne Co., Limited, of Kingston, Ontario, have the exclusive license IMPULSE EVERY REVOLUTION without
for building our Improved Patent High Specd Engme for the Dominion of Canada, and are fur- a separate pump. NO SL
nished by us with drawings of our latest improvements.
PROVIDENCE, R.I. Nov. 18th, 188, (Signed) ARMINGTON & SIMS, Descriptive Catalogucs of the above onapplication.

Please mention the ELECTRICAL NEWS when corresponding with advertisers.

Equip your Electric Plants,
Factories and Mills with

INSTANTANEOUS IN ACTION.
’ . SIMPLE AND THOROUGHLY PRACTICAL.
THE ONLY REALLY SUCCESSFUL GRIP

PULLEY AND COUPLING.
' SAVES TIME, BELTING, POWER.
PULLEYS ==
\ \ \ CANADA
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THE GARLOCK PACKING COMPANY

MANUFACTURERS OF R i
Garlock’s Patent Steam, Water and Ammonic SN

PACKTITINGS

SECTIONAL RiNG.

DEALERS IN Corner Catharine and Rebecea Streets,

. . ,_ P8 Uswdurian and Plumbago Flange Packing “4&5.7“,
k) @2 and Engineers Supplies. Ha,mllton, ont
ELaAsTIC RiNe, Our Packing is in use in over 2000 Engine Rooms in Canada,  Write for Catalogue and References, SriRAL,
LONDON MACHINE TOOL CO.,
LONDON, ONTARIO,

MAhUPAC’l‘URERS or

Machinist & Brass Finishers’ Tools

L. A MORRISON, with A. R. WILLIAMS, Qeneral Agents, TORONTO, ONT.

TORONTO
76 YORE STREDT

THE J. C. MCLAREN BELTING GO. MONTREAL
'"'HE cC:I'_'.: P ). SYS"“EM

- OF DRIVING DYNAMOS -

Peg Simple, easily adjusted, requires very little floor
B space, and dynamos can be stopped and started
#¢ A without stopping engine.

/N 3
2 S sty THARTING BROTHERS,
i/ ," 4 (teliance Works)

mememm -MONTRERL.

it is no longer necessary to import Carbon Points.

THE PETERBOROUGH GARBON AND PORGELAIN GO.

. can furnish them cqual to any in the world, as they are .
MANUFACTURKRS OF

CARBON POINTS for all Systems of Arc Light, BATTERY PLATES CARBON BRUSHES,

and all Linds of Porcelalu jor Eleeteicol and Hardware line

Te DOMINION LEATHER BOARD GO'Y,

MONTREAL
MANUFACTURERS OF
Lieather Board and Stiffeners for Boots and Shoes

Asbestos Mill Board for Steam Packing
Friction Pulley Board, the best friction known

ROOFING, SHEATHING,

PROPRIETORS SAULT AU RECOLLET PAPER MILLS, g3king ROOFING, sHEATHING,




