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FORT WAYNE ELECTRIC CO.

MANUFACTURERS OF TUR

'W00D ARC & SLATTERY INDUGTION SYSTEM

FOR LONC DISTANCE INCANDESCENT ELECTRIC LICHTINC.

References in Canada:

Halifox Gas & Electric Ligh
Co., Halifax, N.S,

New Glasgow, Nova Scotia

The New Brunswick Electrie Light
& Power Co., St Johu, N. 1.

- Electnic Laght & Power Co.
Woodstock, Ont

K\, 1. Comstock, Brockville, Ont

Electne Light & Power Co..
Port lope, Ont

Electne Light & Power Co.
Cobourg. Ont.

Lorporation of € atlingwoct!
Collingwood, Ont,

Niagam Falls Electne Light & Sl
Power Co., Niagara Falls Ont,

Kingston Electric Light Co.,

\WORKS AT FORT WAYNE, IND. Kingston, Ont. -
“SLATTERY ” DYNAMO AND EXCITHR.
New York Office, - - 155 Broadway. W. J. MORRISON, - - General Agent.
(New York State and Canada,)
Buffalo ¢ - - 228 Ppearl St. THOMAS COOPER, - - Special Agent.

Hill Patent Friction Palleys

PRESTON.
OIYVLNO

STEAM USERS

Desiring the services of COMPETETXT EN-
GIEERS of any class, can oblain
sober, intelligent and veliadble
men, dy applying to

CANADIAN ASSOCIATION

STATIONARY ENCINEERS.
A. E. EoKiNs, President, care T. Eaton &
Co., Toronto.

Jas, RoBERTSON, Secretary Montreal Branch,
1420 Mignonne Strect, AMontreal.

CORRUGATED |\l -
ey 4 AND GUT OFF GOUPLINGS

and galvanized sheets is large

and complete. For Electric Light Stations and all purposes where intermittent power is required.
Correspondence Solicited.
METALLIC ROOFING CO. M B ’-"
OF CANADA, Lia. IL E O O S
-3 TORONTO, - ONT. L R R So & L M ’

MANUFACTURERS. (Succossors to Miller Bros, & Mitehell)

to Office: 74 York Strest, - SNCHMEMONTREAL, QUE.
SHEET STEEL Toronto Office YorES&eB”m : ‘,
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OFFICE OF

THOMSON-HOUSTON INTERNATIONAL ELECTRIC COMPANY,

BOSTON, MASS.

BostoN, November 2, 1891,

We beg to inform you that we have appointed the TORONT!! c!!"s'rnuc'nou & ELEGTR'GAL
SUPPLY GUMPA“Y’ L|M|TED’ of Toronto, Onlario, owt exclusive selling agents for the Dominion of Canada,

‘I'he Toronta Company have their main offices and show rooms at 63-69 Front Street, Toronto, where may be seen a
specimen line of onr apparatus, consisting of Dynamos for Arc Lighting of the celebrated WOOD SYSTEM, which we ex-
clusively control for the Canadian_territory, Dynamos and Transformgrs for Alternating-Current Lighting, Dynamos for
Direct-Current Lightmg, Reaprocating Rock Drills, Pumps, and other Mining Machinery, the Thomson Recording Watut
m now cxtc.n_si\-cly used on the arcuits of all Systems of Lighting and Power, and also a full line of the supply material

DEAR SR

manufacturcd or dealt in by this Company.
In refernng you to the Toronto Company, we can asswmie you at their hands most courtcous treatment and the fullest

attention to your requirements.

‘They will have a_competent corps of engineers in_their employ thoroughly conversant with our Systems, and will be pre-
pared to make studies and_undertake engineering work for central station or isoluted lighting, street railways, and mmmg work,

Thanking you for the courtesics we have received at your hands in the past, and bespeaking the same for our new re-

piescntatives in the future, we remain,
Yours faithfully,

THOMSON-HOUSTON INTERNATIONAL ELECTRIC CO.
KAY ELECTRIC WORKS

NO. 263 JAMES ST. N. - HAMILTON, ONT.

MANUFACTURKRS OF

DYNAMOS

For Arc and Imcandescent Lighting.,

MOTORS
1""0”& 1-8 ]I. Po to 50 Ho Po

ELECTRO PLATING MACHINES AND GENERAL ELECTRICAL
APPLIANCES. SPECIAL ATTENTION TO MILL
AND FACTORY LIGHTING.

WRITE FOR CIRCULARS.

A W.BRICE & CO.

ELECTRICAL MACHINISTS,

TELEPHONES.

E manufacture, for both

wmain and private lines, first
class thoroughly reliable tele-
phones, equal to the genuine
 Bell.” and sell them ontrvight
at reasonalble prices,.

MANUFACTURERS OF

Dynamos,

IFe condract to furnisl Com-
Plete Exchanges, Telephone

Instruments, Switchbhoards,
Wire, Side Brackets, Insula-
tors, .l!_c:

Motors,

And other Llectrical Apparatus,

.

Correspondence solicited from towns con-
templaung starting a telephone system, or
partics in“cnding putting up private lines.

e ot Ot sm e

T. W. NESS,
644 Craig Street, - MONTREAL.

CANADIAN HEADQUARTERS FOR

ELECTRICAL SUPPLIES.
Dynamas, Motors, Magneto Testing Hells,

Ircandescent Lamps, Sockets, Cut-outs, &,

Our T.W.N. “ Swiss ”-Incandescent
Lamp gives satisfaction.

OEFICE AND WORKS @

20 JOHN ST. NORTH,

Satld MILTON.
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THE WINDSOR AND SANDWICH ELECTRIC RAILWAY,

IN a recent issue of the LLECIRICAT NEws brief reference
was made to the completion of the above enterprise. By the
courtesy of the manager, Mr. Willis C. Twiner, we are now
enabled to present to our reiders a description and illustrations
of the road.

The company consists of Mr. James M. Clarke, president ;
Carl. E. Warner, secretary treasurer , \Willis C Turner, snper-
mtendent of construction and maniger.

The company was organized as above, amd the constracuon
of the Sandwich
branch commenc
ed on May 15t of
the present year.
On August 17th
the work on this
branch was com-
pleted, and a sat-
isfactory trial trip
was made.

The power house
is situated on
London street and
adjacent to the
Michigan Central
Railway bridge.
1t is of brick and
cut stone, with
steel trussed sup
ports and corru-
gated iron voof,
crected at the cost
of $12,000. [tsdi-
mensions are 147
x50 feet, divided
INto two portions.
The botler room
at the rear is on
the level of the
Michigan Centrat
Railway, and con-
nected therewith
by a side track for the purpose of carrying coal for the use
of the company. The main floor is occupicd by the cugines
and dynamos, and is So x 50 feet, while the second stary is used
asa car storage room.  This latter has four tracks 110 feet long,
capable of holding ten cars. The steam plant is from the
works of the Polson Iron Warks Company, Toronto, Ont., and
comprises two stecl wbular boilers, 6o inches in diameter and
16 feet long, and one Crown automatic engiue, 200 horse-power.

The Westinghouse Electric Company, of Pittsburg, Pa., sup.
plied the eclectric plant used in operating the road. The
dynamo is of tco horse-power and capable of opeeating twelve
cars. There arc also cight 20 horse-power single reduction
sticet ailway motors, the gearing of which is sealed in a heavy
ron casc filled with a heavy grade of oil which prevents any
noise and reduces the wearing of the gear to a minimum,

The present track consists of one and a quarter miles of fifty-
Wwo pound ginder rails, and four and a half miles of thirty-five
pound “T? mils, the whole constructed on heavy oak ftics.
Fhe girder rails aie used upon the paved streets, and by agree-

\

WINDSOR AND SANDWICH ELECTRIC Ratlivay.

ment with the council, as fast as the sireets ave paved the T
rails wre to be torn up and guder ruls substituted.  Fhe road
operation to-day is the Sandwich branch and the estension
Wyandotie street.  The Sandwich sticet and Dougall avenue
loop and the Wyandotte street branch to Walkerville are not
vet un.der way, although the francluses have been obtained.
These portions will be pushed to completion with alt possible
speed.

The difficulty experienced by many roads in wtintinmy
the contact between the trolley and the overhiead wire, has

. been obwiated
by a new wie
fixture invented
by Mr. Tuener.
A\l cannectian.
with the over-
head wire ate

. planned by M.

Turner and
madein Walker-
ville.  For the
overhead wire
six miles of No,
o hard drawn
copper wite s
used.

The rolling
stock consists of
six closed palace
cars, two double
motors, four sin-
gle motors and
four open cu-,
manufactured
by the Laclede
Car Company,
St. Lows, and
finished in nat-
ural cherry and
linden. Each
closed car is fit-
ted up with cush-

ioned seats, bevelled mirrors an:d electric lights, These latter are
incandescem, and five in number, three being in the centre of
the car and onc at each end ouside. There are also two oil
Lanps, should anything go wrony with the clectric light.  The
company is constructing freight cars to operate between
Sandwich and Windsor, and Walkerville and Windsor.

It is stated that since the new road commenced operations
the traffic has doubled.  The town of Amherstbury is negotiat-
ing with the company to build a similar road for thut place, and
connect it with the Windsor road by means of a steam railway.
Another result is the formation of syndicates for the purpose of
improving property along the river.

In short, the results are those which usually follow in the
wake of electric traction. The company are worthy of the |
highest commend-tion for the enterprise and encrgy which they
have displayved in connection with this andenaking, 1t s
sincerely hoped that they will receive satisfactory reward; and
that in many other towns and cities in Canada tl\g clectric street
railway will be given the opportunity to prove its Advaitages.
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TORONTO BRANCH NO.4, C. A, S. E.

AT the last regular meeting, which was well attended, the
president, Mr. A. E. Edkins, asked the members 1o accept his
resignation owing to the fact that when he entered upon his
duties with the Boiler Insurance & Inspection Co., about
December 1st, he would necessarily be absent from the city

~mich of the time. Many of them expressed # wish that the

presudent would remain in office until the end of his present
term.  Finally the Association decided not to accept the resigna-
ton.

During the evening considerable discussion took place on the
theory and weight of fly wheels, the number, size and strength
of cyhinder head studs for different diameters of cylinders, &e.
A very profitable evening was spent, and when the meeting
adjourncd at 10.30 there were several questions i the box,
which were left over until next meeting night.

Two propasitions for membership were received.

EXCHANGE OF IDEAS, CERTIFICATES, ETC.

Editor CanabiaN ELkcTiicat Nxus,
DEAR SIR,—As i subscriber to the NEWS from its first issue,

1 take the liberty to say a few words in regard to the *Questions
and Answers ® column. 1 have scen with surprise how little it
is made usc of
by engincers.
Every day en-
gineers mect
with problems
on which they
require informa-
tion; if they
would only jot
them down and
send them to the
NEWS, every en-
Rincer among
your readers
would be bene-
fited as well as
the onc asking
the questions.
Every day engi-
neers are look-
ing for formulas
which they can-
not find. Most
of us are unable
to buy cvery
book that comes
out, and lack .
time 10 look PR
around for what :
we need. The
only way to se-
cure it is to wrile to & mechanical paper such as the NEwS.,
When we had no paper printed in the interest of engineering
in Canada, engincers were wont to say that they did not care to
write (0 journals on the other side, but would write if they had a
paper published here.  Now that we have such a paper, itisa
shame that inore interest is nat taken in it. If cvery one
would lend a hand to help to build up the paper, assist to make
it of interest to all engincers, 10 widen its circulation and to
Jfillits columns, we would have a paper that would be of inestim-
able value to us.
‘{ would also like to say a few words, if 1 am not taking up
too*much of your valuable space, on the subject of certificates.
The éngineers have always been clamoring for a licence law,
and noy that we have one, and can get certificates, the men
who did the most talking are the most backward ia coming up
for a certificate.  Certainly we are not compelled to get a ceruifi-
cate, as the law is not compulsory, but that is all the more
reason for getting one, as under such circumstances it is an
nor to hold one.
\ believe we will have'a compulsory law in the near future.

e of the law as it stands, it will ncver be made

Powrr Housk AND Car STATION, \WVINDSOR AND SANDWICH ELECTRIG RAILWAY.

ns good n ceruficate as he can and n3 goodt as he deserves ; -
will be better for us all in the near future. |
Yours, in the interest of engincers,

) DR I L
|
RESOLUTION OF CONDOLENCE. i
43 Brant 8t,, TOrRONTO, Nov. 24th, 18g;,
Editor Euxcrnical. Nxws,
Sir,—At a regulur mecting of Toronto No. 1, C.ASE, held
Nov. 13th, the following resolutions were unanimously adujued,

*“Whereas it has pleased an all wise Providence to runoe
from our midst, Sarah, beloved daughter of Brother F. iy,
therefore be it

** Kesolved—that this Association tender its hearsfelt sympy -
thy te the bereaved father and mother in this their sme hour
of aftliction, and be it

“ Resolved—that this resolution be spread on the minues of
thus Association, and that a copy be sent to Brother and Mg
Bills, and to the ELECTRICAL NEWS AND STEAM ENGINELR)N
JOouRNAL.

\V. G. BLACKGROVE,
J. AL WL,
G. MOORING.

A GOOD SUGGESTION.

Periaps the following suggestion may be of use 10 somy who
have the care of
water power. It
is given (o the !
Wood- Worker by

. Mr. Gardner
Morse, Eaton, N,
Y., who writes -

Something more
than six years ago,

1 was aroused

about midnighy, -
by the anuounce.
ment  that  the
creck  was very -
high, that it was .
raining furiously;
a dam above had !
given way, and
it would be impos.
sible to save my -
dyke and dam. 1
found the water
rising rapidly, and
thiat cvery eflon
to stop the break
in the dyke with
stones, plank and
sod had proved
useless. A big
washoul scemed

. inevitable, and
that great damage would be done to the village below. By one
of those inspirations that will sometimes come in great emer-
giencies, [ remembered the plan pursued to protect the levee of
the Mississippi. 1 hurried a man off for all the grain bags that
could be found. These were rapidly filled with sand and piled
upon the break and weak places, In an hour the danger was
over and no great damage done.

Again : A few weeks ago I was making somc repairs in my
dam, and found great difficulty in holding back the water long
enough todo the work. The sandbags were once more resorted
to, and they made a cheap and effective coffer dam.

These hints may help someone on a dark, stormy night, where
high water has almost got the mastery, and only the most
prompt and vigilant measures will avert a catastrophe.

m——————t s

PERSONAL.

Mr. P\ G. Leigh, manager of the Kingston l.ocomotive & Engine Cu s
works, was married on the 28th of Oct. to Miss Maud Wilson. Mr. Leigh
and his beide spent their honcymoon in Boston.

Col. C. F. Size, of Monteeal, President, and Mr, Chas. Brown, Superin-
tendent of the Belt Telephone Co. of Canada, and Mer. W. J. Morison,
agent of the Fort \Wayne Electric Co., were visitors to New Vork last month,

—

} Comnuttee,

Let cvery engimeer go up for examination and get Kjﬁoﬂ will have an all-night electric light service afier- January 1,

. ) o ,"_",i
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. CANADIAN ELECTRICAL A3SOCIATION.
/ A M1 LTING of persons interested in the formation of a Cana-

/'Idmn 1.lectrical Association, to receive the report of the Commit-
 ec on Urganization appointed by the mecting held in September
Jast, senvened in the Auditorium building, Queen street west,
Torouts, at 10.30 o’clock on Thursday, Nov. 26th,

The following persons were present :-

E. 5. Edmonson, Electric Light Co.,, Oshawa, Ont.; W. A,
john-on, manager Ball Electric Light Co.; Frederic Nicholls,
manager Toronto Incandescent E. L. Co., James Corbett, clec-
wician, Hugh Ncilson, K}. Dunstan, Bell Telephane Co,, John
Galt, C.E., Hy. S, Thornberry, J. J. Wright, manager Toronto
Elecne Light Co., C. H. Mortimer, ‘Toronto ; T. W. Whiting,
John Yule, Guelph 5 Al A, Wright, Renfrew ; H. O, Fisk, J. \.
Faylor, manager Brovks Mfg. Co., Peterboro’; D. Thomson,
manager Electric Light & Power Co., Thos. H. Wadland, B. J.
Thronp, Bell Telephone Co., S. Douglas, Kay Electric Works,
Hanulton ; H. Powell, Woodstock ; John Carroll, Sec.-Treus,
Eugene Phillips Electrical Works, Montreal.

Un wmotion Mr, J. J. Wright was called on to preside, and Mr,
¢ H. .\Iouimc_g (o act as sccretary.

Letters regretting their inability to be present and expressive
of hearty sympathy with the objects of the meeting were read
from Mr. W. G, Fraser, Petroled ; Mr. Geo. J. Thomas, focal
manager Bell Telephone Co., Essex, Ont.; Mr. C. E. Harris,
yeneral manager Bell Telephone Co, Halifax, N.8.; Mr. H.
firown, manager St. Thomas Gas and-Electric Light Co., and
Mr WL [ Grlmonr, local manager Bell Telephane Co., Brock-
ville Ont :

The Chairman remarked that the first business would be con-
sderation of the teport of the Commuttee on Organization, which
was 1ccordingly read by the secretary.

The reconnendations contaned 1 the report ave as follows

“That this organization shall be named the * Canadian Elec-
tncal Association.

« | hat the object of thus Assouiation shall be to foster and en-
courage the science of electricity and promote the interests of
those engaged in any clectrical enterprise.

* I'hat the Association consist of active and associate mem-
ver~. the former to include all persons actively engaped in
decinical business, and who shall be entitled to vote at all
meeungs of the Association, and the latter those interested or
actnely engaged in any electrical pursuit, and who shall be
entnled to attend all meetings except those of the executive, and
take part in all discussions, but shall not be entitled to vote or be
cligible to office.

“{hat honorary members may be elected by a two-thirds vote
of the Association.

“That the officers shall consist of a president, 2 vice-presidents,
secretary-treasurer, who miy be one person, and an executive
committee consisting of nine members, together with the presi-
dent and vice-presidents, five of whom shall form a quorum,

“Taat ihe fees shall be, for active members, $5, assosiate
members, $2, payable in advance.

* \lf officers and the executive ccnumittee shall be elected by
ballot at the annual meetng of the Association, and shall hold
office until the close of the meeting at which their successors are
“clected.

“Vacancies in offices shall be filled Ly the executive commit.
tee to cover the term until the next annual meeting of the
Association.

*Todd's Parliamentary Practice shall be the governing par-
hamentary law of the Association in all cases not definitely pro-
vided for by its constitution or its own rules.

“Voung by proxy shail not be allowed at any meeting of the
Association or at any of its committees, except for the purposes
of the election of officers.

« Amendments to this constitution shall be offered in writing
and shall be referred before being voted upon to a committee to
be clected by the Association. A two-thirds vote of all active
members present shall be necessary for their adoption.

* No amendment shall be voted upon by the Association at
the convention in which it is introduced except by a two-thirds
vote of active members present.

* Ten members of this Association shall be a quorum for the
transaction of business.”

It was decided that the report should be considered clause by
clause.

The clauses defining the name and objects of the Association
were adopted without discussion. A variety of opinions were,
huwever, esz¥x¢ %ed concerning the recommendation to divide

!

cabion fix-astive and associate members.

the membership uto two classes, and also regarding the qualifi- -

Mr. Thomson moved that each company be entitled to one
vote.

Mr. Dunstan, Mr. Netlson and others pomted out that the result
of adopting this motion would be to place the Rell Telephone
Co.,, and the G.N,W. aud C.P.R. Telegraph Companies, so far
as voling power was concerned, on alevel with the smallest
clectric light company in the couuntry.

The feeling of the mecting was adverse to the resolution. 1t
was decided that the voting power should be vested in mdi.
viduals only,

To remove the misunderstanding which appeared to exist in
the minds of some regarding the qualification for active and
associate members, it was pointed out by the chairman and
secrctary that any person who might choose could become an
active member by paying the necessary fee. 1t wits agreed that
the Exccutive Commiittee should be delegated the duly of
deciding to which class applicants for membership should belons.

Mr. Carroll raised the question as to the sufficiency of the
proposcd fees to meet the financial requirements of the Asso-
ciation. It was thought best, not to increase the fees, the
desire being to found the organization on lines as broad and
liberal as possible, in order that no barrer might be placed in
the way of persons desiring to become members.

Mr. Neillson saw an objection to the name which bad been
sclected for the society, He thought a “Canadian Electrical
Association” should be composed of clectricians,  He feared
that in this organization the business clement might in time
become predominant and clectncal mterests & secondary con
sideration,  He suggested that @ myzht be well to change the
name to the “ Business Men's Association,”

Mr. Johnston in reply ponted vut that the am should be to
take n and promnote the wterests of the clectneal busmess
all s branches, and that if deemed advisable, the difierent
branches could Ve represented n the Assaciution by sections, as
n the case of the Soaiety of Civil Engincers and other institu-
tions of similar charucter,

This view was concurred 1n by the mayonty of those present,
who were of opimon that the Assouiation would only be likely
to prosper in proportion as 1t was designed to subserve and
hannomize the vanous electrical interests.

The report of the Commtee on Orpanization, with shght
amendment, was aclopted.

A code of by-laws was 1lso adopted.

The clection of officers was next proceeded vath.

Mr. Nicholls moved that Mr. J. I. Wught be the president.

The charrman suggested the name of Mr. 5. R. Parker, of
Owen Sound, as being a person well adapted for the position.
The opinion of the meeting was, however, that the inter
ests of the Association would oe best served for the present
by the election of a resident of Toronto. The election of Mr.
Wright was therefore made unanimous.

On motion of Mr. Carroll, Mr. Dun.an was clected first
vice-president.

On motion of Mr. Thornberry, Mr. Carroll was elected second
vice:ptesident.

On motion of Mr. Dunstan, C. H. Mortimer was eclected
secretary-treasurer.

The following gentlemen were elected to compose the Execu-
tive Committee : Messrs. Wright, (Renfrew); Yule, Edmonson,
Parker, A. B. Smith, Thomson, Johnsun, Fisk, Waddell.

On motion of Mr. Dunstan, scconded by Mr. Carroll, it was
resolved that all fees paid before 1st June, 1892, shall be in full

to 31st May, 1893. . lr{f

It was resolved on motion of Mr. Carroil, secconded by Mz \

Thomson, that the first annual meeting of the Association sh %1 O

be held in the city of Hamilton on the second Fuesday in Rige, - .

the time and place to be fixed by the Executive Com:nittcﬁi’"“f“@f_'
The meeting then adjourned. j‘ﬁ T

The Exccutive Committee subsequently met, and dspdfi-of

. . . TSR
some preliminary business. PrRyigperd
DR A,
'y 853

2

Mr. N. W. Rolt, local manager of the -Edison comps ‘m .
Man., L.os een transferred to the Toronto offices.  Flpgawy s wobaiJaig ¢

The Edmonton Electric Lighting & Power Co., LS S gt
ated by lctters patent to furnish the incandescent ligh 6,:;‘ s ,,‘\—\ ‘;&‘w
T. Capital stock, $10,000, all subscribed, The “caseay, § 3

2t

acted
with the Royal Electric Co., of Montreal, to put in
lights to be turned on Nov. joth. S 5

nt. the
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SAFE ELECTRIC WIRING,

Fu Bollow ngg texcen nanen 1t one are contamed an 2 neport presented at
the tevent rlevitin ol eonventmn 1n Montrend by the Coninttee yppotted to
wonskler safe mcthods of winng wod operatieon of eleciz ght appacatus

ARC (SFRIFS) SYSTPEAS
INTEKIOK C ONDUC TURS
ALY INTERIOR CONDUCTORs - Must be

1. Where tliey enter Danldings frons oststde teeantaal asiulatars ta aned
through the walls covered wih waterproof insulation, and wust have dnp
foops outsile, ’"lq'f,lbl)‘ stanting upward towand e ansade wnd tstied
with waterproof and non.combusibile insulating tube,

2 Arranged to enter and fease the Butding through a double cong et
setvice wwhich, which will effectually cleswe the man ciremt and disconnect
the intenor wites when sListurned ot © [Te awitch st e so con-
structes] that 1t shall be automatic 1 ity acton, noy stopping between points
when stariedd. Wl prevent an are between the pointe under all circum
stances, 1t must indicate on nspection whether the current be *on ° or
*oll.” anty be meunted on a non.combiistible base in a posit where i
can be kept free from monture, wnd casy of access to police of fuemen

3 Always in plun sght never vov fod exceept i spreaial cows whoean
armorvt) mbe By be necess ry

& Cuvered n all v ives with s waterpr of noncombactibile tmateral that
will ardhere 1o the ware, not friy by foction, and bear 4 temperature of 130
drgrees F. with ut softentey.

& 1o dey plices, hept nigully apant a1 Jenst ten inches, exorpt when
vorered {in addition to insulationt - by & wa erprauf, non.conducting nud
aonnllamumable tlang which mast e sirong enough 1o protixt the insy
lating eovening fom ey Conductars thus placed amay be run not less
than three uchies apaet. and be faste el with staples, under which wre
plaved mechanienlly ngid msulating stups of sadudles of greater width than
the metal of the staple, by which possibility of snjury 10 the tobe may e
prevented

A o damp places, sttached 1o glass or porcelan asalators and segxar
at < ten inclis or wore

7. When pasung through walls, floors, tunbuers of puirtitions treitted ae
n central ttatons under like conditions

LAMIN AND OTHER BEVICES,
ARC LAMPES. -Must be 1in every case
1. Carcfully 1solated trom il anmable matenial,

placed 1t a distunce: of ul kenst six Inches,  In wet places un alr spuice muy
D lefi between conducturs and pipes in croslog, and the former st 1e
i insuch i way that they enanot comme In contact with the plpe acclidentally,
Wires shunh) be 1 otwr ull pipes upon which comlensed moisture i Lk, ly
to gathier, or whith by latkuge might caute trouble on a circuit,

w inenenics, stables, dys-houses, paper and polp inidls, or other Dut gy

Ially Jinble to o luctors, except where wzed for premi aniy,
wust be:

1 Sepainted at least six inches,

2. Carclully put up,

3 Suppor(c(rhy porcelnin or glass wsulutors,

Madtare proof aml e u-tflamnial’e tubing may be acecpred m1 o
such construction.

No swit.lies or lusi e cut-outs will be allowed i such places,

INTERIOR CONDUITS—Must not be.

1. Comhustible,

3. Of such materint ns will be (njured or destroyed by plaster or o wen),
ot of such matenal ns will injure the insulation of the CT, U1 con.
struchion that the insu'ation of the conductor will nltimately be inju ) o
datruyed by the el of the positf

3. No constructed ar placed that difficulty will be experiencedd in renv ving
or replacing the condudt rs,

4+ Subpect to moechanionl injury by saws, chisels or nails.

S Supplicedt winth ntwin conductor in a single wibe whete a cutrens of
more than 10 ampenes is expected,

6. Depended upon for insulation,
moisture proof materinl,

Ihe object of i tube or ¢ ndut s to facilitate the nsertion or extrction
of the conducto s, 10 protect thetn from mechanical Injury and as far o
po silile from molsture.

Twin lube comitictors must not bx: sepurated from each other by rutiey
or sumiliur nuatenial, but by cotton or other readily carbonizable substince

{ ondi s passing through walls or ceilings must e encased in a suit.
alle rwubing, which must extend at least one inch beyond the finished s faee
untl the niortar or other similar matennl be entirely dry, when the prog
tion may be reduced to half an inch,

DovnLy Polk SAFETY CUT-0UTS— Must be.

1. Placed where the overhead or underground conductors enter a build.
Ing und join the inshle wires.

2, Placed at every point where a change is made in the size of the wire

Ver).  ‘This ingd ley

‘The: conducions must be ¢ vered wih

2 Provided at all tunes with u glass glabe suncunding the ar, y
fastened upon i ddosed {ase  Nu broken of criacked globes may be used.

3. Provided with a hmd switch. also an automatic switch, that will shunt
the cuizat around the catlyns should they fa o (el properly,

& Fowided with sck:alde stups 1o prevent carbons from fal ing out sincase
the clumjn become loose.

< Carefully msulated from the crcint in all theie exposed pans.

6 \Where intlanmable materiabis tiear ur unider the lanpe, provided with
u wire netvng around the globe aad a spark-arrester above, ta prevent
scape of sparks, meltad topper ur carhon.

Incandescent Lamps 10 wenes ercuits luising o tsaxmhuin potential of
3% volts or over, st I goveenwdd by the same rules s for are lights, avd
cach series Lamp provefed with a hand awich and automatic cut-out switch;
when hights are o mulple senes. such switchies and cut-outs et vt con
tn) Jess than a sngle group of hights. 1'cctromagnetic devices for swriches
are not approved,

Under no ercumstances will incae descent Limps on sweries circuits be
Allowed to e it achird 1o gas Bixtuses

INCANDESCEN T (LOW P'RESSURE) SYSTEMS,
30 - volts oF foss.
OVERIEAD CONDUC LORS,
QUINIBE OVERIIE Abe G oshitve toks  Must I

1. Paected 10 accondance with general rubes for arc (s ri sy circuit con
ducton

2 Scpunited not less than six nehes, where they enter huildings as
sciviee conductors, and e provided with a double pule fusible cut-out, as
near us patsible to the point of carance to the Lunkhing, and vutside the
walls whert pmcticable.

UNDERGROUND ¢ ONDUCTORN
UNDERGROUKD C ONDUCTORS: - Must te .

1. Provided with sussable protecting devicesat the ends of tube or cundun
services iaside the walls of buitdings, s u gl agamst wosture and injury.

2. Temunated at & properdy placed doubile pole hiouse cutout.

3 Of specully insulated comductors after leaving the tube or condan,
antf separated by at Teast 10 inches, unnl the double pole cut-out s reachad
INSIDE WIKING,

Wire should hie o placad thit m the event of the failune or ‘e cnoratwn
of their insulating covenng the conductors witl stll remain insulated.

A the emtrvnce of every builting there shull be o double pole sw tch
placed i the service comdncton, whereby the curtent may be entire y

cut off.
CoNICIOKs - Muu ot te

to Of szes snualler than No. 16 B, & 8, No. 18 B.W.GL, or No. 3 KRG,

3. Load or ymfline covered!.

3. Covered with soft rabler tube,

& Lad an moldings of any hand in damp places.

& Laid 1n moldings wih open rooves agamat the wall of caling,

6. laid m moldings where Jess than half an inch of salid insulation »
between paraliel wire, and betwien wires and walls or calings,

/\ CLRATWOKK 13 not demrable, and cleats must vof tie used unless -

‘w3 Inavery dry ;ﬁ:u‘r

‘39. 1n a place perlectly open for inspection at any time

3. ‘They are of pacela'n, or well seasonnl wood!, filled, to prevem
. .ﬁ». ion of mojcture.

: G- Jhey are so arranged that wir- s of opposite polinly, with a difference
oV paisatial of 180 volts or less. will txe kept at least two and one-half saches
gmn,"ghd that wliere & higher voltage 1s used, tins distance be increaserd
propailiogiately.

Wl %}n backing provided of wood at least half an inch thick, well
scasone. Pdrdfilled 10 prevent absorption of mossture.

MET - $14ATLES must never be used 1o fasten cunductors unless

. nIAL with an insulaung sleeve or saddle nigidly attached to thic
\mt of up !l;g?%;and having such strengih and surface vs 10 prevent
e hanéitl SRy 4 the insulation of the conductor.
s Usdey ,‘:;')‘glfx!bc‘s mn which cleatwurk would be acveptab e or where
drive 0t A OB L specially adapied 1o open work.

1 SR SR SPECIAL WIRING
W mhz—;;m }(ou £as, water, or other metallic pipes. or any
other s ,dt‘;?mv\uﬂing matenal {except arc light wires). they
should no. d

one inch.

ercfrom hy some ¢ tar at lerat
Jrossing are hight wires the low-teharon vonductors must e

tunless the cut-out in the larger wire will [ the
1 o) flexild i 5. All such junctions muet be in plamn sy lhit,
3. Constructed with txises of non Lustible and e proaf mi il

4. 5o constructed and placed that an arc cannot be maintsined between
the terminals by the fusing of tlic mctal,

5. So placed that onany combmation fixture, no f“ up of lamps requiring
u current of six ampéres «r more shall be ultimately dependent upon one
cut-out,

6. \Wherever u-ed for more than stx amiperes (or where the plug or eyun
alent device 1s not used) cquipped with fusible steips or wites provided with
comuct surfaces or tips of hardi r metal soldered or othurwise having perfoat
clectrical cvnnection with the fusible part of the strip.

SAFRTY Fusks must be 30 propmtioned to the s they are
intended 10 prutect that they will meht before the maximum safe catrying
capacity of the wire is ex il

All fuses, where possibile, must be st ] or othernse marked with the
nunber of ampires cqual to the sale carrying capacity of the wire ey

) oteee,
! All cut-qut blocks when instlled njust be si ly marked,

fhe safe caurying capacity of n wire changes under different circum.
stancus, being about 40 per cent. leas when the wire is clored in ntulee o
pieee of molding than where bare sind exposed torhe air, when the hca is
roqpdly mdated, It must be cleirly understcod that the sie of the fuse
depends upon the size of the smallest conductor 1t p otects, and not upn
the anount of current to Ix used on the circuit.  Jelow 1s a table showing
the safe carrying mxlcily of conductors of different sizes in Brrmingham,
Nrown & Sharpe, and Edison gauges. which must be followed i the pa ing
o interior v ductors.

~Br wn'& Shatpe.e—  —~=—Uirmingham, ==,

~Ed son Suwndurd,-~

Gauge No. Ampens  Gauge No. Amperes. Gauge No.  Ampens
won V73 0000 375 220 175
oo 145 oco 150 180 160
[} 120 co 130 140 133
v 109 o 110 310 110
M 93 t 9s 90 95
3 7° 2 85 to 8,
3 o 3 75 65 75
4 30 4 0 3 55 6§
L] 45 3 6 50 60
6 33 6 L4 40 so
? 30 ? 45 30 {o
8 y 8 335 25 k]
0 0. 10 30 20
1 15 12 20 12 20
14 10 [ 15 8 15
16 . 5 113 10 K3 10
. 18 s 3 s
SWITCHES— Must .
1. Be meuntsd on mossture proof and incombustibile bases, such as slaie

or potcelain,

2. Be double pole whe n the.cinvuils which they contro) are conncetad 10
ﬁh\(um:' a'l.lguchm 10 gas pip <, and when six ampéres or more are 1o pass
through them,

3. Havea firm and secure contact, must make and break readily, and
not stick when niotion has ence been unparted by the handle

4. Have cantying capacity sufficient to prevent heating above the sur-
rounding abnosphere.

5. Be placed in dry accessible places, and be grou as far as possible,
hang d, when practicable, upon slate or eqqu lly indestructible back

boards.

MoTors.—In winng for motive power, the same precautions must be
taken as with the current of the same volume and potential for lighting
The motor and resistance box must be protected by a double pole cut-out
and controllcd by a double pole switch,

Auc LicuTs ox L.ow POTENTIAL CirculTs- -Must be:

1. Supplicd by branch d s hot ller than No. 12 B. & 8. gauge.

2. Connccted with main conductors only through double pole cunt outs.

3. Only furnished with such resistances or regulators as are enclosed in
non-combustible ial, such resi! s being Lucs ' a3 sosrces of heat.

4 Sugp!rd_villl glubes protected as in the case of arc yghts on high
potential circuits,

FINTURK WORK, :
1. In all cases where conductors are conertilerd within ony attached to
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fatures, the fatter must be insulated from the gas pipe system of the

Tding.
m;d\\tiwn wired owside, the conductors must be so secured as not to be
ent or abnuded by the pressure of the fastenings, or motion of the fixtures.

All conductors for fixture work niust have a waterproof insulation that
i tturable und not easily abinded, and must not in any case be smaller than
No n B & 8, No. 18 BW.G., or No. 3 B.5.G,

3 Altbures or fins must be removerd before the conductors are dmwn
nto a fixre,

s fhe tendency to condensation within the pipes must be guarded
against by senling the upper end of the fixture,

6 No combinntion fixture m which the conductors are conceled In a
space lese than onefourth meh between the mside ppe and the outside
casing will be npproved,

Fach fixture must be tested for possible * contacls ™ between con
ductor and fixtuee, and for ** short circuits,” before the fixture »s tonnected
to us supply conductors.

8 Ihecuiling blocks of fixtures should be made of insulating material.

KLECTRIV GASLIGHTING,

\Where electric gaslighting is to be used on the same fixture with the
clectric tight -

1, No part of the gas piping or fixtute shall be tn ¢'ectncal connection
with the gastightiug circuit.

2. T'he wires used with the fixture must have a non-inflammable insula.
won o where concealed between the pipe and shell of the fixuure the
nstitation must be such asisrequired for fixture wining for the vlectrie light.

3 'The whole installation must test free from ** grounds.”

4 {he two installutions must test perfectly free of connection with cach
other,

PENDANTS AND SOCKETS,

No portion of the lamp socket cxposed to contact with outside objects
must be alfowed to come Into clectrical contact with either of the con.
ductors.

Copny PENDANTS —Must be:

1. Made of couductors, each of which 1s composed of seve al strands
welated fiom the other conductor by a mechanicn! separator of cacboniz.
able matenal, and both surrounded in damp places with a wmoisture proof
and a nonanflammable layer,

2. Protected by insulated bushings where the cord enters the socket,

3 Sasuspended that the eatire weight of the socket and lamp will be
porne by knots above the point where the cord comes throligh the ceiling
block or rosette, 1 order that the strin may be taken from the joints and
tinding screws.  AH sockets used for wire or cord pendants should have
op-mings at least equal 10 one-quarter inch gas pipe size

4 Allowed to sustain nothing heavier than u four-light cluster, and in
such s case spewial provision should be made by an extra heavy cord or
wir as a mechanical reinforcement.

t !-Iqunpixcd with keyless sockets as far as practicable, controlled by wall
switches.  In no case may & lamp giving more than fifty (5o} candle power
be placed i 2 key socket on a flexible pendant,

PRIMARY CONDUCTORS.

In tliose cases where it may not be possible to exclude the transformers
and prunary wires entirely from the building, the following precautions
miust Le strictly observed ¢

1. The transformer must be located at a point as near as possible to that
at which the primary wires enter the building.

2 Between these points the conductors must be heavily insulated with a
coating of moisture proof material, and, in addition, must be so covered
and protected that mechanical injury to them or contact with them shall be
practically impossible, e

3 ‘The primary conductors, if wit.in o building, must be futnished with
a double pole switch, and also with an automatic double pole cut.out where
the wires enter the building, or where they leave the main line, on the pole
or in the conduit, ‘1 hese switches should, if possible, be enclosed 1n secure
and tireproof t oxes outside the building,

4. Ihe pnmary conductors, when inside a building, must be kept apart
at least to inches, and at the same distance from all other conducting
bodius

SECONDARY CONDUCTORS.

The conductors from the secondary coil of the transformer to the lamps
or other translating devices must beinstalled nccording to the rules for
«nsude wiring " for ** low potential systems,”

MISCELLANKEOUS.

1 The wiring in any building must test free from ** grounds” before the
current is turned on.  This test may be made with it magnet bell that will
ring throngh a resistance of 20,070 ohins, where currents of less than 250
olfs are used.

5. No ground wires for lightning arresters may be attached to gas pipes
withmn the building,

3 Al conducters connceting with telephone, district messenger., burglar
alarm, watch clock, electric time and other similar instruments must, if in
any portion of their length they are liable to becomie, enssed with circuits
cantying currents for light or power, be provided near the po'nt of entrance
with some protective device which will operate to shunt the instniments in
case of a dangerous rise of potential, and will open the circuit and arvest an
abnormal current flow. Any conductor normally forming an innocuous
crreuit may becomea source of fire hazard if crossed with another conductor
through which it may become charged with a relatively high pressure.

o —————————

. PUBLICATIONS.

We arc indebiad to Mr. C. C. Shelley, publisher, 10 and 12 College Place,
New York City, for a copy of a work entitled ** Central Statinn Manage-
ment and Finance," by H. A. Foster.  “The book is one which should prove
of wivantage to owners and superintendents of central stations.

We arc adwised that the tenth edition of *© The Electrician ™ Electrical
Trades Directory, corrected to Junuary, 1892, is in course of preparation,
and will be published casly in the new year,  Judging by previous editions,
ts cirectory will be one of great value.  The Electrician Publishing Co.,
Salisbury Court, Fleet St., London, E.C., arc the publishers.

Emem—————r——

the Auburn Woolen Lo., of Peterboro’, Ont , recently purchased from
the Edison General Electnie Co. a No. 8 direct curremt dynamo and other
accessary appliances for supplying current to 275 siateen e.p. lamps dis.
tnluted throughout its mill.  The lighting plant occupies a building 38x20
feet 1n size separated from the mill,

SPARKS:
St Dunstan’s Cathudmd, Clinrlotteton s, P E, L, §s now lighted with the
meandescent light.
‘The Walkersille Matlealile Iron Works have 1ecently conimeted for an
Falison incandc scent plant.

The electric street cars in process of construction for Port Arthur, Ont,,
will be warmed by cleetricity.

-
Incandescents ure n compamtively modern invention, but arklights were
 use at the time of the Hood, — Westborvugh Tribune,

‘The magneto motive force equals the products of the number of spimls
Al the number of amperes of current multiplicd by 1 257

‘T'be Sherbrooke Gas and Water Co. have lately made arrangements to
supply 300 inctadescent lights to Bshop's College, Lennownlle

A 100 h. p. engine and so 1 ght dynamo are being added to the plant of
the Bramdon Electtic Laght Co., making the capacity of the station 2,000
lights.

An ingenious device for protecting ciitbons and carbon rods from the
effect of sleat and snow is made of galvanized sheet iron and japans od, add
is sirong cnough to withstand a great desl of hard usage. At the
bottom is an extension finture that pernnts the protector to be adjusted to
almost any sizre of lamp.

In a note in the Comples Rendus of September t4th, M. Paquelin des-
cribes an incandescent platinum lght devised by him,  The nppanuus cony
sists of a strip of platinum colled on tself and placed in o platinum Low!
with o hollow stem. A gaseous mixture of air and some hydrocarbon
vap<r i« then irtroduced under pressure In suitable proportions, ‘e niz
ture 15 sct ahght, the lame disappears, and the platinum strip incandences,
the incandescence being the more intense the greater the pressure. . With
moderate pressures the light 1s comparable with that eimtted by an electric
lamp, The whole apparatus can be plunged into water without the light
being extinguished.

The electric current has been userd since 1859 at the small arms factory af
Sunt Etenne for anneating the steel wire of which the hammcer springs of
the rifle, 1886 pattern, are made.  ‘These springs are manufactured of steel
wire, 7 nuilimetres thick, cut n lengths of 3.20 metres, the wire is rolled
spilly and a current of 23 amperes is passed through #t. Heamg s
rapklly effected : when it is judged sufficient, the circuit is opened, aud the
hammer-spring into a water tank,  One man can anneal 20 springs in three
minutes, cquivalent to about 2,400 per day. Electnie anncaling teing
clean in operation, and cheap, will, no doubt, soon be applied in numerons
cases analogous to the one indicat «b.

Albert Moyse, of Montnorency cotton mill, tells of it remarkable experi-
¢erce he recently had with a lve clectsic wire.  He was called one evening
from the machine shop to the mill 10 o k after some muchinery which was
out of order. He took u couple of men with him.  ** After 1 had been
working a short time,” hesaid, it grew dark and 1 had to start the elve-
tric arclight.  The light was nine feet from the floor and § steod on an iron
machine to reach it,  Before 1 touched 1t 1 asked onc of the menif the
motor power had been turned off  He replied that it had. 1 then reachedd
otit my hand to catch hold of one of the conducting wires to steady myself.
The weather at the time was veey wet,  As soon as 1 touched the wire with
my right hand 1 feit mysell drawn up wih remarkable mpidity. Blue
flames shot from my eyes. It was intensely blve, yet beilliant, T felt a
sensation such as I never experivnced before,  As faras I could realize the
feching was pleasurcable. 1 felt that my time had come, and 1 lost con-
sciousness. I afterwands learned that this experience bad not taken more
than two seconds. ‘Those who saw the accident said that as soon as iy
hand touched the wire 1 was dragged up like a flash, dashed bodily against
the ceiling, four fect above the wire, and then thrown to the floor where |
Jaid for over an hour unconscious. At the time 1 got “he shock the power
was running through the wire at the rate of 1.100 volts, ‘The motor had
not been turned off. ' When 1 cume to iy senses | was lying at the bottom
of a cart and was being driven home.  For over ten minutes [ cou'd not
remember anything.  ‘Thie min who was drving was one of the mill hands,
but 1 could not remember who he was, He saiil he spoke to me as did
others in the cart, and that T nnswered back in a most foolish way.  They
thought I had lost my reason. 1 was taken tomy home in this stmnge
condition and for somie tinte could not recognize my own wife and fumily.
When 1 fully regamed my senses, 1 began to suffer for the finst time.  All
over my bady came (ingli‘ng. pricking sensations, which were very agonizing.
Sparks would at intervals shoot from my cyes. My body was so sore that
1 could not bear my clothing, while my hair actually scemed to be cleetri-
fied and to be raised from my scalp. 1 looked into a mirror and did not
know tnysclf, for my face was swollen to twice 1its natural size, while the
skin had swollen so inuch on my forehead that it bung like a bag over my
eyelids. almost preventing me from scaing. 1 was suffering very keenly
One of the men bad gone to get Mr, Strachan, of the clectric ight com
pany, to sce if he could <o anything for me.  As soonas he saw m¢'he took
off my boots and socks and brought me into the yard, where he walked me
barefooted over the damp carth. It was such a comfort as snon as my feet
touched the earth, 1 could feel the electric fluid rwiming. through my body
to my feet, and then into the canth.  The cure was » speedy one and 1
soon felt relicved. 1 was sore for days afier, though, “The'accident would
not have taken place hud 1 not been standing om an irom machine, whic!
made a circuit through me.  They sid it was.a miracle 1 had not t
instantly killed.”
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EDITORS ANNQUNCEMENTS,

Correspondence i: invited upon all topics comng legitimately within the scope of

this journal

SEND in your application for membership in the Canadian
Electrical Association.

WiITH the present number the ELECTRICAL NEWS closes its
first volume. A properly classified index to the contents af this
volume 1s herewith vresented,

THE Commussioner of Patents recently made the statement
that no action had been taken with the view of extending the
life of the Bell telephone patents in Canada,

As the festive scason will have passed before the NEwS again
reaches ats readers, we embrace the present opportunity of wish-
ing one and all a Merry Christmas and Happy New Year,

T1E cammendable recommendation is made by the Electric
Comnussion for the District of Columbia that all high tension
electric wires which may be regarded as dangerous to life, shall
be pamted red.

THE remarks of a correspondent printed in another column,
on the valuc to engincers of an exchange of ideas through the
Question and Answer department of this paper, are timely, and
wotthy of earnest consideration by the class to whom they are
addiessed.

Tue outlook n clectnical industnies has never been so bright
as at present.  The large manufacturing concerns in Canada,
such as the Edison and the Royal, arc overwhelmed with
orders, and are working migbt and day. They are still months
belund.  The demand for motors has been such that it is diffi-
cult to abtin them, and they have to ve imported at increased
cost from the ather side.  Engme builders also are very busy
with orders for the supply of engines for clectric nstallations.
The business pronuses to be very brisk for some time to come.

Tae Evemng News, of Toronto, has recently been printing
a senes of arucles advocating a closer trade relationship with
the people of the mother country. They point out with con.
siderable ability that unless we wish 1o drift into some
undesi able positon we must make our destiny ourselves.
There s no doubt that by adwitting English goods in return for
a preference n their markets for our produce, we should
encourage the mflux of the most desirable class of immigration,
the agricultural, and the Donunion be made independent of the
.market:. now closed agunst us by the great American

hT appears that & receiver lias been appointed for the St
grines and Thorold Electric Railway. The action was

ttken on hehalf of the bondholders, as it is claimed the nlw 1)
has been running at a loss for the past six months [t is unfuy
tunate that this should be the outcome of the enterprise of e
projectors, us it was one of the first railroads in Canadi <o e
continuously operated by electticnty,  As water power is wed,
it would scem strange that running between towns like st
Catharines, Mcrntton and Thorold, it could not be mad: 1y
pay. The explanation, however, is, that being onc of e
pronceer clectric roads on the continent, the apparatus used wa,
of a more or less crude and imperfect construction and de g,
so that interruptions to traffic would be too frequant 10 be i
sistent with successful business. ‘There is no doubt that o the
road could be equipped with the amdern motor and apphauce,
it could be made a paying and profitable investment.

THE scheme for bringing water for “Torento use from 1 .ke
Simcoe will probably die the death of its aldermanic spon-ory,
and will be interred with their bones un the ides of Januan
next.  Apart from the fact that the quality of the water is murh
inferior to that at our doors--simply to be had for the pumjung
—the cost of the enterprise would considerably outweight its po..
sible advantages. Itis stated that the revenue for power supphed
to manufacturers would be cnortnous. W have shown m 4
previous issue that the idea is fallacious.  If the poweris to be
distributed hydrostatically to the different factories, new mamns
of immense size would have to be laid all over the city- if clec.
trically, the loss in transmission, cost of maintenance of appar.
atus, and the smallness of the avaslable porwer would put revenye
out of the question. Especially would this be the case were the
whole arrangement under municipal control.  “Then it is stated
it would do away with the necessity for a trunk sewer, probably
by using the present suction pipe as an outlet.  Even if it were
large enough it must be remembered that it could only be
reached by means of a trunk sewer intercepting all the others,
‘The power to be developed by the city water supply fiom Lake
Simcoe, which would have to be developed miles outside the
city in any event, is purcly a figment of the imagination, and it
is well that the citizens should have this fact impressed upon
them before they determine to spend fificen or twenty miilion
dollars to get bad water.

THE manufacture of carbons has become an important branch
of the electric light industry., It was not long ago that it was a
little understood process, and the prices obtained were high,
but of late years and owing to the largely increased demand,
the number of factories has multiplicd. An attempt was made
a year or two ago to form a combine and mise the price toa
fancy figure, but like ail movements of the king which are over.
done, it collapsed, after bringing into existence a new facton
started by a large manufacturing electric light company. The
same process is in course of repetition again, but warned by
former experience, it 1s being done quietly and carefully, so ay
not to alarm the consumer unduly, The price at present has
not materially advanced and probably will not until the combme
controls the whole of the factories. We have in Canada a
thriving business of this kind upon which the “ trust ” have cavt
an envious and a longing eye. In fact, they make no sccret of
their intention to either buy or starve it out of existence. The
remedy is plain, however, and is in the hands of the consumers
themselves. They must stund by a Canadian institution, but if
it fails, there are enough carbons used by two or three of the
largest plants in Canada to amply justifiy the establishment of a
co-operative factory to manufacture for their own use.  Carbons
have been made in Toronto years ago, and can be made agam
~—in fact, some of the machinery used still remains intact, and
could be brought into use on short notice. ‘The moral of all
this is, that if’ the combine tries for too much, like the dog in the
fable, it will probably lose ail.

IT is certain that we are upon the eve of great discoveries in
the field of electrica) science. The perfection to which electrw
lighting has attained, great as it is, is but the threshold as
were of the possibilities yet to be realized. When it is cop
sidered that of the amount of energy expended not onc-tenth
appears as light, leaving the larger proportion to take the form
of heat, it is at ance seen that absolute perfection is yet a lony
way off. Light withou' heat is the dream of the scientific
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explorer in the tealm of nature, and when it is successfully
aclieved our present wasteful methods will appear ernde indeed.
We wre burning up our stoves as well as our fuel.  We are like
the ¢ inaman who nvented cooked pig -we bwn down our
bou~c 1o get roast pork. ‘The experiments of Tesla with cur-
rent~ of bugh frequency ave upon this line, and may yet tike
prv ueal shape.  If a medium of suflicient tenuity could be
fornd capable of transmitting the almost inconceivably tapid
vibrations =€ light as set in motion and maintained by the subtle
force of clectncity, the grosser forn of caloric would be passed
and teft behind, and the coll and brilliant aurora glow of heat-
less light would be attained.  But  where is this medium to be
fond 2 ‘The molecules of ordinary metals are incapable of
peny attuned to the rapidiy required.  Copper, our best con-
ductor, would probably bLe too inert 1o transmit the vibratory
fre e, and be dead as so much wood.  But if it is accomplished,
it will have this pecubanty—the clectricity capable of producing
a beatless hght would have no effect upon the human organisn.
If 1 metal will oppose resistance to the rapidity of its vibrations,
so ma much greater degree would the tissues of the human
frame, and the possibility of injury be u thing of the past.
Although the electric current may be weighed and measured
with preciston and appears te follow certain fixed laws, but
hutle i1s known of its actual constitution, and in what manner it
w transmtted along the most favorable path.  But theie are
wmnense possibibities in it, and before long we may look for
further discoveries m its application to the production of light.

\WE have great pleasure in being able to record a most ste-
cessful inaugural meeting of the Canadian Electrical Association.
Representatives of every branch of electiical science and from
all parts of the Province were present, while from the most dis-
tant parts of the Dominion came letters of good will and hearty
accord with the objects of the Association. Organization and
the formulation and adoption of the necessary constitution and
byv-laws necessarily took up a large part of the time together
with the appomtment of officers and executive to act until the
first annual nceting to be held in Hamilton next June. The
adoption of our neyghbor city as the place of congress we look
upon as being particularly felicitous. It is as accessible as any
from all points of the compass, and has a special reputation for
domg up affairs of this kind in the most approved and hospitable
manner.  From the well-known characteristics of its representa-
tives on the Executive we have the most unbounded faith,
amounting to a certainty, that this well-earned reputation will
in no wise be allowed to suffer.  There will be important ques-
tions to be discussed from commercial as well as scientific
standpomnts with probably a dash of the legislative thrown in,
and possibly the relation of electrical interests to the municipali-
uas with whom they all, more or less, hold close relationship.
From a technical standpaoint the developmeng of electrical art is
so rapid that between now and the date arranged there may be
a pood deal that is new to bring forward. It is also our idea
that it nmught be a feasible plan to arrange or appoint a Board of
Arbitration to whom disputed questions or questions of interfer-
ence might be referred for amicable settlement. In short the
sphere of uscfulness of the newly inaugurated Association
appears 10 us to he almost boundless, and we predict that, under
wise and skilful management, it will assume a position both of
mportance and influence. Let the Association be national in
character as well as in name, and while maintaining feelings of
the utmost friendliness to the nation to the south of us, demon-
strate that, favored as we are by nature, by position, and by
connection with that greatest of empires on some part of which
the sun forever shines, for skill, enterprise, invention and manu-
factures, we arc able to hold our own without dependence and
even attiun supremacy among the nations of the carth.

THERE is a demand arising for a better class of work in the
wstallation of wiring and machinery by electric light companies.
I'he busmess has passed very largely beyond the experimental
stage, and when clectric light apparatus is put in it is intended
to be a permanency. In the carly days of the art, before the
necessity of thorough insulation was understood, work more or
less crude was done, but this has been largely replaced. Im-
patience has also been largely responsible for temporary and
slipsshod work. An clectric plant has been décided on for a

town or a factory after much delay and figuring, and then the
contractor is hurried to get at least some of the lights in opera-
tion at the carliest moment. Wires are strung in a faulty
manner, uot sufliciently fustened, or care taken to insulate from
the ground, with the mtention of coming back to it to make it
right.  But it is neglected ot forgatten, until a forcible reminder
in the way of an incipient five brings it home in an unpleasant
manner. Wiring work for clectrie lights should be done with
the greatest care amd in a permanent manner, and should be so
doue that where near pipes or other ground a contact is impos-
sible ; and furthermore, the winng should be sccured against
any possible injury from comtact with men and tools that are
continually on the move about a factory or workshop,  Also,
instead of it being the ambition of the wireman to get his loop
to a predetermined spot with as little trouble to himself as
possible as long as he gets there, it should be run in 1 mechani-
cal manner in mathematically straight lines and thoroughly
secured —no kinks or curls or loose bights of wire such as have
to be twisted around the nearest nml or tied up with twine to
keep them out of the way. Wuh regard to pole lines and
outside construction, it is often the case that a municipality will not
give a contract for lights except for a short time, so that the
contractor is not justificd in doing permanent work, and in
cases where there 1s no contract there is so much talk of com-
pelling clectiic light compames to take their wires down and go
underground, that first-class permanent work is an impossibility.
If it was understood that the hines were not to be interfered with
by legislative action, there would be such a class of neat, per.
manent and safe woik done that legislative action would be
unnecessary.  ‘The ume for shp-shod, caveless and slovenly
work has at any rate gone by, and the individual or company
who care to conserve their own nterests will see that the best
class of workimninship only is employed,

BELL TELEPHONE CO.’S IMPROVEMENTS.

THE Bell Telephone Company’s new building on Temperance
&1, ‘Toronto, is nearing completion. 1t will cost $50,000, and is
designed when furnished to be one of the most complete ex-
changes on the continent. A representative of the company is
now wisiting the leading exchanges of the United States for the
purpose of obtaining the information which will enable them to
decide upon the best style of switchboard to adopt.  After this
important matter is decided, six months or so will be required
for manufacturing and placing the switch-board in position, so
that the removal to the new building will probably not tuke place
for nearly a year. Provision will be made in the new exchange
for 5,000 subscribers.

A large tunncl some seven or eight feet in depth, perfectly
waterproof, and lighted by electricity, is being constructed on
Temperance St. “In this tunnel 125 ducts will enter, 6o from
the west, ard 66 from the east. Each of these ducts holds a
cable two inches in diameter, and each cable has 100 wires,
representing 5o subscribers.

——

NEWSPAPER ELECTRICAL MARVELS.

THE love ,of the marvelous which is ingrained in cur poor
human naturc has been well fed in recent years by actual
achievements in electricity, itself the greatest marvel of al, since
we seem to be as far off as we ever were from comprehending
the real nature of the “ fluid.” It has therefore become a most
uscful field for the wonder-mongers of the daily press to work
in, since they have but scant sense ot responsibility for the truth
of their statements, while they have a strong and chronic desire
to get a column or two of highly spiced tood for the jaded palate
of the Sunday reader.  If only they can mix n a little truthand
a little news with their marvels, so much the better, but' the
marvels must be had anyway, and there is hardly a week ‘in
which new ones, which only need to be true to be highly impor-
tant, are spread at length before the public.— Engineering News.

The Boiler Inspection and Insurance Co. of Canada, gives notice of its
intention to apply at the next session of the Parliament of Canada for an
act to add to the powers of the company the right to insure against loss of
humad life or injury to person or property arising from the use of elevators,
haists or lifts or machinery connccted thetewith,.and ‘machinery used for
the production of clectricity as a motive power or illuninating agent, and
otherwise enlarging the character of the risks which the coinpany may
undertake, and for such other powers as may.be necessary in the premises,
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THE ELECTRIC TRANSMISSION OF POWER.*
By Gispenr Kaer

THE ttansunssion of power, i whatever way it may be efiect-
cd, 15 once of the most unportant problems m apphed wechams,
Strictly speaking, it enters into aud 1s, indeed, precedent to the
apphcation of power to all mdustnad operations,  he power
developed m a Lancaslire mill-engine only becomes of value to
the spinner or weaner after st has been transnutted to the mules
or looms by the agency of 1opes, belts, pulleys, and other gear.
Without such gear affecting the transnnssion, the powner devel-
oped by the lowal steat-engine would be as useless to the nnfl
owner s the power which muy be contiuned m a waterfall nules
anay.  In athor case transimssion must prcu:dc the application
of puser, but whilstan the forer case the problem of transnus-
ston s simple, and bas to be attacked rather from the pomnt of
vien of cumvemient subdivisiun, than with particulat 1egard to
efficeney (s beng naturally high wath properly designed
gear,, in the lattes case the problem s of « much more difficult
character, and cfiivency, combined with moderate capital out-
lay, small wothing eapenses, rehabihity, and safety become mat-
ters of first consideration,

We have thus to disinguish between two hinds of power
transmi swon, the une tahing place over distances reckoned by
feet ot ards, and the other over distances redhoned by thon-
sands of fect, ur even by nales. When we speak of the electne
tianstssion of power, we taudly assume that it belongs to the
latter class, and refers to distances beyond the icach of the
ordinary gear, such as shafting, cog-wheels, pulleys and behs,
cmployed for the subdivision and distribution of power within
the walls of a factory , and it 15 in this generally accepted sense
that [ propose to bnng the subject mamly before you. Thee
ace, however, wases where the appheation of electromotors to
speaial tools 1» cuther the most comvement or only possible
method of applying mechanical poner to the performance of
certamn uperations, and it will, therefore, be necessary, at least
bricfly, to glance at that part of our subject which 15 not usually
compnsed within the title of these lectures, namely, the trans-
missien of pawer over veny short distances by means of electng
currents.  \We thus distinguish between “long distance ™ and
“ghort distance ™ transnassion, the fundamental distincuion be-
tacen the two being thaty in the former, the transfer or trans-
mission of punar from one puint to anuthes, so to speak, i bulk,
is our muain object, whilst in the latter we rather amm at the sub-
division and cunvenicnt applicatiun of poner, in small quanuues,
at aarious pomts, aud for particulu purposes. 1 propose to
consider lony, distas ce transmission first.

Broadly speaking, there are tno ways i which we can transnnt
mechamea! energy fiom one place to another.  Let us assume,
by way of example, that the pnmary source of energy 15 coal,
and that the puner dermvable from this coal is sequired, not at
the pi's mouth, but at a mull 4 certain number of miles away.
In sulh o wase, the obviouy, ami also the most ccononucal way
of teanstitung pones s o carn the coal to the mull, and burnat
akler the Loiler of the mull-engine.  Even if the distance be-
tneen the pit and the mall is short, this method will be the best,
provided there are ao difficalues of transport. Suppose, how-
crer, tha, although the distance s short, local conditions, such
as great differen e of level, bad roads, or total absence of roads,
rendet the carnaze of coal diffinult or impossible, then we would
establish vut builer and engine at the pit, generate the pover
there, and transnut it by ware rope. or 1 some other nay, to the
mill.  In both cases we have transmssion of power, but the
methods aac essenually different.  In the fint case we have
transinitad, aot mcchaniod energy atself, but the thing from
whith mabanwal encrgy can be obtamed, namely, the coal,
cach ton of whih cepresents su many storesd hoise-pawer hours.
In the second case we have transmatted the energy atself i us
Kinctie or potental fosm.  In popular language we mught de-
scribe the process a« the transiussion of “Ine’ poper, as dis-
unguished frum the tansnussion of “stored ™ power, which
tikes place when we warry coal from the pits mouth to the mill.

The most importan' soutees of pona i nature are com, conl,
and Qulling, water.  Undes the tam “win 1 compnse ol vege-
table food stufis suitable for conversion into mechamical energy,
by means of husses and other anmal cngines, whlst the tem
“coal” naturally includes all kinds of fuel sutable for conversion
into medhamal energy by some form of heatenpme.  The
poner derived from com and coal 1s generally transnntted i the
stored form, that denmved from falling water i the hive form,
sinee the cotveyance of water at a high level, o1 under consider-
able piessure, 1o great distanues, newessitates ihe crection of
seny costly voths. To prevent nesunderstanding, 1 must here
point out that 1 use the term " stored energy,” as applied to
watet, merely i as colloqual sense. We speak of the energy
stored ' the wates of a mall pond, but, 0 reality, the cnergy
does not resele i the sater at adly but s an cifect of its clevated
positicn, and 3, therefure, not compasable with the energy which
18 chemteal’y «ored in coal.  Leaving, however, such distinctions
on one side at prescat, we may regard wates, which s bemy
«arried along, honzontally, at a certain clevation, from one place
o annther, as *he vehide of so much stored cnergy, which we
«an obtam, m its I've form, at any point at whith we estabhish a
water engine, through which the nater passes m its deseent to

— — -

* Cantor Lacture 1, delivered before the Socicty of Ara, Felruary 16, 1851,

alower level  Ifwe cany water along in this way, 1t s not
with the object of bringing the stored power to the ponn of
application, but merely to secure the largest possible fall, and,
theretore, a maximum of power with a given quantity of water,
I£1t be neressary to transmit the power farther, the transtusswn
is generally cfferied in the Ine form. Now let us sce whay
position clectricity occupies in relation to these primary sources
of power in nature, namely, corn, coal, and falling water.

In the first place it will be obvious that, where clectriaity s
the transtintting axent, we can effect the transmussion both in the
stored and in the Ine form. To see ths clearly, we need only
for 4 1aoment revert to our eaample of the coal pit and the mi.
Instead of sending the woal to the mill to be converted o
power there, we could burn it at the pit, and theieby generte
steam to be used for drving a steam dynamo. The current
from the dynamo we could utihze in charging a storage bautery,
and send this to the mally where 1t would drmve an celectromotor,
thus taking the place of the local steam engme.  Here we have
& system of transmitting energy i the stored form. On the
other hand, if we do away sith the batteries as a vehicle of
eneryy, and connect the dynamo at the pit with the motor at the
mill by a pair of insulated wires, ne have 4 system of electrc
transmission of power m the hve form. The latter system 1s
that generally under tood under the term * electric transmission
of power,” and therefore forms the prinaipal subject of these
lectures , but before enterning upon 1, 1 propose briefly to inves.
tigate the capabilines of electne transmissipn of power m the
stored form,

As you all know, a sack of coal contauns more stored power
than a sccondan battery of equal weight, and ns carnage,
whether by rail or road, s cheaper, easter, and requires less
precautions than that of the battery. It 1s, therefore, quite
obuvious that, if the primany source of power 1s coal, and of there
15 no objection to the establishment of a steam-engine at the
place where the power is wanted, it will be more economical to
cary the power there mn the form of coal than in the form of
batteries , not only because of the saving in carnage, but also
¢n account of the smaller caputal outlay, the smaller deprecia-
ton, and the avoidance of the loss of energy in the battery tsclf.
But let us assume that the pnimary source of energy s falling
water, then 1t 1> not so obvious at the first glance that its electnc
transnussion n the stored form should be uneconomical. We
cannot praduce coal out of the energy of falling water, but we
can charge battenies with 1, and clectnety would thus seem to
uffer a means of utthzing a power of nature which would other-
wise be lost. [t might, perhaps, here be objected that clecincty
does not form the only means for uthzing such a power, since
there are various other ways i which power may be stored, a
familiar example bemng compressed air. We nught, therefore,
also utilize the poner of the waterfall for working an air com-
pressor, and store the air under pressure in steel reservonrs, to
be used afterwards for working air-engines constructed sumlarh
to ordinary steam-engines.  Many such engines ave actually m
usc in Paris on the Popp system, though there theaur s con-
veved to them by pipes under pressure, and not in storage ves-
sels, as would be the casc in our example. There can thus be
no doubt that the transmission of power by stored air is prac-
ticable, but the question 1, at what cost will it be cffected, and
can it compete with transmission by battenes? The answer 1o,
these questions depends on two factors, namely, the storage cffi-
ciency and the cost of transport. By storage cfficiency, I mean
the mtio of the power put into and taken out of the apparttus
which serves as the vehice for the power.  Batteries may now
be obtained in which this ratio s about So per cent.; that i~ 10
say, for cveny 100 h. p. hours put into the battery, So h. p. houss
can be taken out.  The storage cfficiency of compressed air s
very wmuch smaller.  The most reliable data under this head are
to be obtained from the Paper which Prof. Kennedy read before
the British Association in 1889, when he gave an account of
caperiments carricd out at Paiis on the Popp sysiem.  He found
that the indicated efficiency with cold air was 39 per cent.; that
s to say, for cvery 100 h. p. indicated by the compressing-
cngine, 39 h. p. wete indicated in the engine driven by com-
pressed air as it came from the mains.  1f the air before being
admitted to the engine was heated to 3207 F., the apparent indi-
cated cfficiency rose to 34 per cent., but as the heat cnergy thus
supplicd to the «ir requires the expenditure of fuel at the pont
where the power s wanted, the use of hot air really involves two
methods of transmission —namely, that of power in the shape of
air under pressure flowing through the mains, and that of power
in the stored form contained in the fuel.  To make the compan.
son with clectric transmission of stored power a fair one, I must
therefore tike the cfficiency of the Popp system when the air s
not heated. A correction must, however, be made for loss of
power in the mains. In the Popp system the power is trans-
mitted in the live form by air Aowing throngh pipes, and there
i necessanly a centain loss on account of friction in the pipes
and valves.  As far as the friction in the pipes i1s concerned, this
would not occur if the transmission were effected in the stored
form by means of ait carried under pressure in a reservoir, but,
on the other hand, the loss by friction through valves would be
grearer, because’ "t would be necessary 1o insert between the
rescivoir and the air engine a reducing valve, which would regu-
late the supply of air as the pressute falls. The loss of power
duc to this drepmstance will probably be greater than the cor
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responding loss in the Popp system, whae the pressure 1s
coustant ; but as 1 hitve no experimental data to determme thes
point, 11ake the same loss as found Ly Prof. Kennedy, namely,
2 per cent,, which makes the indicated efficiency nearly o per
cent.  The efiiciency of the air engine he found to be, with cold
air, 67 per cent., making the total efficiency of the system 20,7

r cent. By adopting 1ir storage we could, therefore, obtun
203 h. p. hours for every 100 h p. hours indicated i the cagme.
Now let us see how the case stands with electrical storage.  The
efficiency of the steam dynamo, that is, the ratio of the clectucal
futput 1o the indicated power, may be tiaken as 83 per cent., that
of .he batteries 80 per cent,, and that of the motor at least 85
per cent, so that the total efficiency works out te quite 36 per
cent., or more than twice that of the vival system. 1 have here
assumed that the dynamo is steam-driven, sunply because the
only reliable figures [ could obtain about compressed wr referred
to steam-driven compiessors, but it is obvious that the compiri-
san of the storage cfficiencies of the two systems cannot be
materially affected by the source of power, and will practicaly
Le the same in the case under consideration, wheie the power
i~ supposed to be derived from falling water.  We see that m
«ficiency, 1t least, iair storage is far behind electiical storage.
Let us now inquire whether it is any better off n the othes
essential feature 1 have mentioned -namely, in the cost of car-
nage. The information available under this head s tolerably
rehable as regards batteries, but this is not the case as regards
air stored under pressure. [ know of no experuments made to
determine accurately the weight of air reservours, and, n the
absence of such datx, I cannot do better than adopt the calcu-
lated figure given by Prof. Osborne Revnolds in one of lus Can-
tor lectures delivered in 1888.  According to tlns authority, the
wenght of the steel reservoir and air contained would amount to
300 1b, for every horse-power hour so stored.  Now the weight
of a secondary battery filled wuth liquud, and provided with a
tray and connections, all complete, does not exceed 100 Ibh, per
horse-power hour stored, that is, only one-third the weight of an
cquivalent air reservoir.  \We see, therefore, that as vegards
efficiency air storage is twice as bad, and as regards weight it s
three times 15 bad as electric storage.  Competition with it is,
under these crrcumstances, obviously impossible, and we may
therefore say that if the transmission of powes from the waterfall
10 a distant point has to be made in the stored form, electneny
i» the only agent which may be considered.

Whether ¢ would pay to transmit power is a question which
cannot be answered offthand. As compared with the direct
transmission of live power by means of a pair of wires, the
cartage of batteries up and down the country will no doubt ap-
pear to be a clumsy device, but when we are investigating the
different possible solutions of an important problem we must
not allow any preconceived opinions of what is elegant or clumsy
to influence our judgment ; we must, in fact, judge each case on
s own merits, and I propose to deal with the electric trunsmis-
sion of stoved eneryy in the same sense.  The sysiem of power
ransmission by storage batteries is actually in use, net, indecd,
for long distance transmission pure and simple, as above de-
fined, but still for transmission over distances reckoned by miles.
I allude to the electric tram-cars worked by storaue battenes,
which are charged at a central depot, and run for miany mules
before they require to be again chmged.  The object s not to
carry a certain amount of power in bulk from anc pont o
another, but to dispense whatever power is required for the pro-
pulsion of the car during the journey. We mighs, however,
imagine the tram-car, instead of bemng occupicd by passengers,
10 be loaded with storage cells in addition 10 those 1t carnes for
us awn propulsion.  Whilst the latter would gradually lose their
charge in transit between the two terminuses, the former would
arrive fully charged. and could be made to wive up part of the
power stored in them at the stanting point. Here we have
trasmission of power in the stored form, but let us return to
our example of the waterfall and the mill, and sce how such a
system might be put into operation.

At the waterfall we establish the necessary hydraulic works,
and an clectric station where the batteries can be conveniently
charged. We further build a tam line or railway, joining the
charging station with the mill where the power is wanted, and
we design the rolling stock with special regard to the safe and
convenient carriage of the batteries to and fro. The tmin is
titted with clectromotors, so as to make it sclf-propelling. A
irain load of charged cells is thus 1aken 1o the mill, and left
there to work the clectromotor which supplics power (o the mill,
During this process the batteries become gradually exhausted,
and must be disconnected from the motor before they are quite
cxhausted, because we must allow 2 sufficient margin of power
for taking the train back to the chargng station.  The cconomy
of the whole system will evidently be the greater the less power
18 spent in the outward and home joumey; and we might call
*cfficicncy of transmission ™ the mtio of the power actually de-
livered to the motor, and that which might be so delivered if
the battery were used for working a metor at the charging
station itself ; i other words, if the distance of trunsmission
were nought.  Say, for instance, that a total of 1,000 h. p. hours
could be obtined from the battery, if it were discharged imme-
diately, and that the pawer spent in the outward jourmey amounts
to 50 h. p. hours, then a further 30 h. p. hours will hiave to be
spent in the return joumney, and the power obtainable at the

nll will only amount 10 9oo b p. hours.  The efficiency of
transmmssion will e thes case be yo per cent I we doeble the
distance between the waterfall and the nall, the effiaency of
tnsimssion would be veduced to 8o per cent.; 1t we ¢reble the
distance, the efficiency wonld only be 70 per cent,, and so on.
Ihe efficiency must naturally depend on the hind of 1oad over
which the transnussion takes place 5 it will be small on a com-
mon carnage road, larger on a tramway, larger sull on a rail-
way, and Trgest on a canal. We can, for eve:y arrangement,
express the value of the system, as far as cecossomy of power is
concerned, i one of two ways.  We can, it ine distance is fixed,
give the efticiency m the usual way as a percentage, or we can
fix a standind percentage of efficiency, and ascertain the dis-
tunce over which this standinrd s attainable in any particular
case. 1 shall adopt the latter way of reckoning, as the more
comement for companson with other methods for transmitting
power, whether in the stored or live form.

First, as to the transnussion of stored power otherwise than
by battenies.  The only two methods we need consider are the
cantage of corn and the carriage of coal, cuch combined with
the use of a proper engine for converting the stored into live
power at the other terninus of the line of tansmussion.  In the
case of corn, the starting pont of this line is the field where the
corn is grown,  We there load it into suitable vehicles, and send
1t to the il where the power is wanted.  Since we are dealing
now entirely with animal pones, we must suppose the cartage to
be cffected by draft ammals, say horses, and the conversion of
corn into live powner at the mill also by such animals. I aeed
hardly say that, at the present ume, no English mill owner
would dream of working lus mill m this fashion by animal
powet, since coal 1s yet abundant, and a simgle steam-cagine is
afar cheaper and handier instrument for producing and con-
trothng « large amount of power than an equivalent number of
horses.  On the other hand, if power s requred in small guan-
tties, and in panticular ways, then the hotse will produce this
power better, more cheaply, and mote convemently than the
steam engive, It may seem absurd to work a Lurge cotton mull
by horse gear, but substitute for the mill a farm, and you see at
once that the tiansission of stored power to it, m the shape of
corn, 1s a necessary part of the agricultural operations.  Now,
the horses,  bringing the corn to the place where the power is
required, perform work, and iust consume an equinalent amount
of-food. They also perform work in bnnging the empty <arnts
back again 1o the field to be re-charged.  The ratio between the
amount of corn delnered at the mill and the amount taken out
of the field would therefore represent the efliciency of transmis-
sion.  If this is to be 9o per cent., as in the case of clectric
transnussion, we may take it that, for every 100 sacks af comn
taken away from the ficld, the horses would eat on the outward
jomney (when the carts are heavily laden) 62 sacks, and on the
homeward journey (when they are empty) 3% sacks, leaving 9o
sicks of corn to be converted into live power at the mill.  The
distance to which we can thus carry stored power with a stand-
ard efficiency of transnussion is a measure of the wmerit of the
system, a- far as cconomy of power is concerned.

The transnussion of stored power in the shape of fuel is a
parallel case. \We load the coal at the pit's mouth into waggons,
and haul them by means of locomotive cngines to the places
where the power 1s wanted.  Part of the coal s consumed on
the outward and homeward journry of the train, leaving the rest
for the production of live power at themill.  If this amounts to
90 tons out of every 100 tons put on the train at the pit's mouth,
we have agam an cfficiency of transmission of o per cent.

1 have already mentioned that the exact distance to which we
can carry power by cither of the three agents here meantioned
(mamely, batteries, corn, and coal), depends very much on the
kind of road over which the transtission takes plice. We might
assuc an almast infirate variety of cases, but, as our ohject is
1o obtain a rough general comparison of the different systems
rather than exact figures for any one of them, I have assumed
mercely three kinds of roads, namely, a common carriage road,
a wamway, and milway, and have calculated the distance to
which power can be transmistted m cach case with a loss of 1o
per cent. The results of these calculations are given in the fol
lowing table

TRANSMISSION OF STORED PPOWER.

Distance in miles attainable with ¢o
per ceat. efficiency of trrnsmission

Source of power OveT ==
Road, Tam. °  Rail,
Coaland sicam engine 13 270 1,300
Corn and horse. . . . 32 170 3450
Storage batiery and clectromotor .. .° 3 ‘ 10 a6

The speed of transimussion has been assumed at four, sin, and
twenty miles of road, tram, and il respectively, when coal or
batteries are the transmiting agents ; and at four miles on all
kinds of road where com 1s the transintting agent.  In all cases
I have assumed that the road 1s the best of its kind, perfectly
free from pradicnts or curves, and that the traffic can be worked
at the speeds mentioned without interruption.  In reality, these
conditions will of course not be fulfilled ; we have to make allow:
ance for waste of power on gradients, curves, bad places in the
roads, for running at vaniable speed, and for stopping and stant-
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ing. ‘The distances given in the table are, therefore, throughout
too large ; but, as our purpose is merely the comparison of the
different systems, we may take the figures in the tableas a rough
indication of the metits of each. .

You will see, from this table, that as regards efficiency, the

electric transmission of stored power cannot compete with the *

other two methods. A horse and cart carrying com over an
ordinary carriage road works with twice the cfficiency of the
clectric locomotive taking batteries over a niilway. The dis-
crepancy is still greater iff we compare the electric locomotive
hauling batteries with the steam locomotive hauling coal. The
latter can transmit power over & distance fifty times that over
which the former can transmit power with an equal efficiency.
On a tram line the distance over which we can transmit Yower
with an cfficiency of 9o per cent. is, according to the table, 10
miles ; that is to say, if the whole load of the car is composed of
batteries, we can run 1t 10 miles out and 10 miles home at an
expenditure of 10 per cent. of the total charge of the batteries.
Now let us see how this compares with the storage cars in use
on passenger tram lines.  The total weight of a full-sized car is
about 10 tons, made up somewhat as follows: Car and propel-
ling gear, 4 tons ; batteries, 23 tons; passengers, 3}é_t9ns. If
the 3% tons represented by the passengers were utilized for
additional storage cells, the car could run 20 miles with the loss
of 10 per cent. of its charge ; or it could run 200 miles if losing
the whole of its charge.  As there are, however, only 234 tons
of batteries instead of 6 tons. it can only run 86 miles. This is
according to the table, and more than attainable in practice, for
the reasons already stated.  Experience has shown that storage
cars can only run from 30 to 60 miles with one set of batteries,
or half the distance stated in the table.  If we apply the same
reduction to all the mecthods of transmission, we find that the
distances to which power can be carried electrically in the stored
form, with an cfficicncy of 9o per cent., are two, five, and 18
miles over a carriage road, tramway, and railway respectively.
The efficiency of transmission is, however, not the only or
cven the most important consideration in the problem of trans-
mitting power to a distance. The owner of a transmission plant
cares nothing for any theoretical perfection in the way of high
efficiency. All he cares for is the cost at which the power is
dchvered to lum.  All other things being cqual, high efficiency
will naturally reduce this cost, and, n so far, is an advantage,
but in practice all other things are not equal, and to aim at high
cfficicncy regardless of other considerations is the reverse of
good engincering. It is no doubt gratifying to the engineer if
he can pont to a trnstission  plant designed by him to give
some extraodmnarily high efficiency, but if the result has been
maintained by means of an cxorbitant capital outlay and exces-
sive working expenses, it will not be equally gratfying to his
cmployer, the owner of the installation, who has to pay for its
crection and working. It therefore becomes the duty of the
cnginecer so 10 plan the instailation that the cost of the power
delivered shall be 2 minimum under any given circumstances.
We have scen that, as judged by the efficiency standard alone,
electric transmission of power in the stored form is hopelessly
behind the other two methods which we compared withit.  Let
us now sce whether this is or 1s not the case if we judge the
system by the more practical and, indecd, the only reliable test
of cost. It is, of coursc, understood that, in estimating the
annu:! cost at so many {munds per horse power delivered, we
take into account not only the cost of coal bumnt throughout the
year, if we obtain the power by steam, or the rent for water if
we use a turbine, but also all other cxpenses which may properly
be charged to the power account, such as wages for the attend-
ants, pelty stores, interest, repairs, and depreciation of plant.
Esumated i this way the cost of water power will be found to
van between £2 and £8 per annum, the exact figure depending,
of Lounse, on the total amount of power available, the quantity of
water, its fall and local conditions, which must largely influence
the cost of the hydruwlic works. The cases where water-power
can be had at so low a price as £2 a year are exceptional ; on
the other hand, if we have to pay as much as £8 a year for
water-powet, it will seldom be worth while to transmnt 1t elec-
trically, or in any other way ; and [ shail, thercfore, assume
£3 and £6 as the limits of cost for water-power intended for
clectric transmission.  The cost of stcam power, if produced by
large cconomical enpines, 1s generally taken at 1o per year;
if produced l:) small, and thercfore less cconomical engines, 1t
may rsc to £20, and even {30 per vear. [ shall further assume
that in all cases the power is required for 3,000 hours during
the year, that is, 300 working days of 1o hours. At the outser,
it is clear that if we wish to transmit largc parcels of power-—say
100 h. p. and upwards—by storage batterics, we must be able to
deliver the power at a cost higher, it would obviously pay better
to cstablish a local steam-engine. 1 have already mentioned
that a system of battery transmission can be made to yield 56
r cent. cfficiency, if we allow 10 per cent. for the transmission
wtself, To deliver 100 h. p. we must, therefore, charge with 178
h. p. during the time equal to that during which the power is
required.  If, therefore, at the generating station_the annual
horse-power costs 73, the charge for power alone will be £35 6s.
at the receiving statton.  To this must be added the cost of
labor and the interest and depreciation of plant, which, in this
case, consists of the generating dynamo, motor battenes, and
line of transmission, with its cquipment of -locomolives and

waggons. The small storage cells, as now made, for lighting
and power purposes, cost about 4o per horse-power ; but let
us assume that the larger cells, such as we would require, could
be had for £30 per horse power, then a battery to work it 100
h. p. would cost £3,330. In order to economize carriage, iund
to reduce the wear and tear of cells, it would be advantageous
to have two batterics, one beiny charged while the other is it
work. We have thus an initial outlay of £6,660 for batteries
alone. The interest and depreciation on these will certainly not
be less than 15 per cent,, or {10 per horse-power.  Add to this,
the cost of power at the generating station, that of labor and
interest and depreciation on the electric machinery and the line,
and you will see that it 1s quite |mi)ossiblc to compete with bat-
tery transmission agamst a local steam-engine, 1if the power
produced by the latter costs £10 per annum. But how does the
case stand, if the amount of power required is so small that ut
cannot be produced at this low figure? 1f we want only 5 h, p.,
and if we produce it by alocal stemn or gas engine, we shall
have to pay for each horse power 420 to £40 per annum. Wil
it, in this Lase, pay to transmit by means of batteries, the power
produced by a large and economical steam-engine at some cen-
tral station?  If we have to build a tramway or railway for this
purpose specially, it will certainly not pay ; but let us assume
that a tramway alicady exists, and let us investigate whether the
company, which we suppose s working the line by storage cars,
could afford to sell to a customer on the line power at a cheaper
rite than he could produce by a local engine. Let us assume,
by way of example, that the customer requires §h. p- for 10
hours daily. The battery to work a 5 h. p. motor will weigh
about 24 tons, and cost £170. The charging dynamo, motor,
and regulating gear will cost about £1350, so that the whole
capital autlay, if we provide two batteries, +.ill amount to £490.
{70 éc Continued.)

THE ENGINEER OF THE FUTURE.

SINCE the introduction of clectricity into common, matter of
fact, every day life, says W. D. Tomlin, i Practical Electricity,
the demands for cconomical power have pressed hard on the
brain of the constructing engincer. Some men have boasted
that steam as a motive power is doomed and its days are num-
bered, that clectricity is the coming power. Perhaps it is, but
the recent developments tend toward the employment of stu-
pendous steam power to produce clectricity ; simply because
electricity can be distributed at a far less percentage of loss than
any other motor. You cannot carry steam 200 feet without con-
siderable condensation, but you zan distribute clectricity nearly
200 miles, and at the point of distribution your amperes will be
almost initial. You cannot transmit h.p. by geanng, rope,
belting or otherwise without a loss of power by slippage, friction
or kindred causes; but you can distribute electricity through
ten miles of lines and give to each renter his pound of elec-
tricity through a small dynamo just in proportion as his contract
calls for. Young men, I can assure you of one thing,—go into
the city and ask for cmployment as engineer; about the first
thing you are asked, is: “ Do you know anything about taking
care of a dynamo or clectric plant?® “No ;™ “Well, we don't
want you. Good morning I” It has become aimost a necessity
that an engincer should know somecthing of electricity if he
expects to sccure employment. But on the different motor
lines, the efiect, 1o an engincer whose carlier experience has
been with slide valve, is almost paralyzing. Some form of Cor-
liss valve gear, but the steam expanded through three cylinders
and then condensed.  The apparent complexity becomes sim-
plicity itself when in the bands of a single man who operates the
cngine for capansion results, with cylinders 16347, 287, and 42”
by 60" stroke at 63 rev., in 150 pounds initial pressure, giving
1,300 h. p. Look through any prominent engincering journal,
and you will find from a dozen to fifteen valve gear motions.
An adjunct of the Corliss engine is the indicator,—and the time
is rapidly coming to us when an engineer’s education will be
incomplete who cannot use an indicator and adjust the valves
of his cnginc. What the stethoscope is to the doctor, the
indicator is to the engincer. Both the professions are thus
cnabled to examine the breathing organs of the patient.  The
usc of an indicatos, while reflecting crediton the engineer who
can use it, is a possible benefit to the steam user and owner;
because thereby the coal pile is considered.  The owner gets the
full benefit of cvery pound of fucl saved, the saving being a bona-
fide transaction often affecting the balanccof a set of books from
a debt to the credit account.

“The timce is close at hand when an indicato: will be a pant of
the engine room outfit, and a daily cngine log de as carefully
kept as the double entry set of books in the gensral ?ﬁice.
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

THE fifth annual dinner of the above Socicty was held at the
Richardson House, ‘Toronto, on the cvening of the tith of
November. There was a good attendance of members and
mvited guests, and as on former occasions, the evening through-
out was one of pleasure and profit.

Mr. W. Lewis occupied the chair, and in his introductory
remarks said :—“We always look forward to our amniversary
dmner with pleasure, and I wish to say for the information of
the geatlemen present to-night wha are not members, that our
Assaciation is progressing favorably, Of course we have not as
many members as we should have, but the Association is steadily
gaining ground, and as far as engineering is concerned, I know
15 a good thing for any man. I ask all present to respond to
the toast of “ Her Majesty the Queen ” by singing heartily the
national anthem.

Mr. Geo. Grant followed with a song, receiving a hearty
encore.

Mr. J. A. Wills responded to “ Canada Our Home,” and said :
“ Brethren, as a true Canadian, words cannot express my feclings
towards this gathering tonight ; regarding this country I wish
to say that as long as her sons stand, it cannot be shaken. We
have in this youny land a steamship hne, and a raifroad second
tonone. Our manufacturers can turn out engines and machinery
cqual to any other country, and Canadians in general can take
their place with the people of any other nation.”

Mur. Blackgrove followed with 2 song.

Prof. Galbraith, of the School of Practical Science, said that
this was the fifth dinner he had had the pleasure of attending
under the auspices of the Association, and he tiusted it would
not be the last®  He hoped to have the pleasure of inviting them
all up some eveniny 10 try their skill in running the engines, and
e would give them a good fair test.  Hecontinued : Youknow
we are making endeavors to promote education in this city, not
only for those who cah give up their whole time, but for others
who can come in the evenings.  Men enteriny this line of work
require a certain amount of education and «u certain amount of
mathematics. The evening school was mainly for the benefit of
the city, as young men coming from other plices would be under
expense and would want to devote their whole time to the in-
struction given them. These schools should be under the
Minister of Education. 1 notice here your motto, * Knowledge
1s Power,” and it struck me that there are different kinds of
knowledge that make power.  One kind of knowledge is gained
by 2 man’s own cexperience ; anather kind we call instinctive
knowledge—that you feel in your bones and cannot impart to
others—and others that 1 will not now attempt to expliin. 1
thank you for your kind atiention, and hope in the future as in
the past, the society will increase in membership and go on in
this good work.

Mr. John Inglis said he was very glad to see so much interest
manifested, and thought the society deserved a great Jeal of
credit.  As a manufacturing city, he thonght Toronto stood at
the head in Canada. He came here ten years ago, and had
never regretted doing so.  He abserved in that period a vast
growth in all the different branches of industry.  In referring to
past years he remarked how many young men had had to go
out into the world without any education at all, and poor people
could not think of attending a technical school. Now it is
different, and he wis glad that Toronto had tiken it in hand to
help young men to get & higher education.  He was very much
pleased to be present and hoped it would not be the last time, as
the occasion had proved a very happy one to him.

Mr. Brown, of Galt, Ont., was pleased to be present.  He
could not say it was the first time he had enjoyed the hospitality
of this Association, as he had a very enjoyable time at the picnic
in July last. It was difficult to imagine the good the Association
had done and is doing. There was a good class of men looking
after the work. It was the duty of cach one to help his fellow.
By instructing their brethren they would also be helping them-
selves.

Mr. Dixon was glad to note the progress that steam cngincer-
ing had made. Heremembered when a boy the question being
asked at school, “ What is steam 2” and that onc boy answered
that it was “hot water under a very heavy perspiration.” No
matter how low the perspiration was, it required special atten-
tion. The society had made a step in the right direction in

secking to place men in this cailing at the head of their profes-
sion. The socicty being both benevolent and education, there
was not a doubt but that it would prosper,

Mr, Watts wished the society every success, as he knew the
grand work it was doing to promote engineering knowledge.

Mr. Robb, of Hamilton, remarked that the branch of the
society in that city was advancing rapidly, and now has 4o
members in good standing. He was glad that such an Associa-
tion had been started in our country, and thought that any man
desirous of learning would reccive benefit from its mectings.
He trusted that this would not be his last time with them.

Messrs. Kenney, Oliver, Orr, Montgomery, and others
expressed their desire that the society should continue to
advance.

Mr. Wickens returned thanks for the many kind words spoken
of the Canadian Association of Stationary Engincers. This was
a meeting very near to his heart.  While 2 good deal had been
said, there had not been anything said about the wotk of the
Association. The members met together every two weeks for
social and beneficial instruction.  Difterent subjects of atechnical
character were discussed, all being interested and benefitted.
The branches of the society now extended from Montreal to
Brandon, Man. Referring to the time that is to come, he re-
marked that a few years ago an engineer was little thought of.
It was now different, and the time was coming when an engineer
would occupy a much higher position in public estimation than
at present.  In conclusion, if the engineers would band them-
selves together, there was not a doubt but that they would be
able to “ keep up with the procession.”

ABOUT STEAM PUMPS.

TuE distance that a pump will lift or draw water, as it is
termed, is about 33 fect, because water of one-inch arca 33 feet
weighs 14.7 pounds ; but pumps must be in good order to lift 33
feet, and all pipes must be airtight.  Pumps will give better
satisfaction lifting from 22 to 25 feet.  There are many things
to be considered in locating steam pumps, such as the source
from which the water 1s obtained, the point of delivery, and the
quantity required in a given time ; whether the water is to be
lificd or flowed to the pump ; whether it is to be forced directly
into the botler, or raised into a tank 23, 50 or 100 fect above the
pump.

\Vhen purchasing a steam pump to supply a steam boiler, one
should be selected capable of delivering one cubic foot of water
per horse power per hour,

No pump, however good, will lift hot water, because as soon
as the air is expelled from the barrel of the pump the vapor
occupies the space, destroys the vacuum, and interferes with the
supply of water. As a result of this the puwp knocks. \When
it becomes necessary 1o pump hot water, the pump should be
placed below the supply, so that the water may flow into the
valve chamber.

The most necessary condition to the satisfactory working of
the steam pump is a full and steady supply of water. The pipe
connections should, in no case, be smaller than the openings in
the pump. The suction lift and delivery pipes should be as
straight and smooth on the inside as possivle.

\Vhen the water contains chips, shavings or sawdust, a strain-
er should be placed on the lower end of the pipe.

When the lift is high, or the suction long, a foot valve should
be placed on the end of the suction pipe, and the area of the font
valve should exceed the area of the pipe.

A sucsion air chamber is a great advantage to the pumnp when
the 1ift :s high.

The arca of the steam and exhaust pipes should in all cascs
be fully as large as the nipples in the pump to which they are
attached.

The cylinders of steam pumps should in all cases be oiled
before starting in the morning or stopping at night.

Stufting boxes on the piston and valve rodsshould in all cases
be kept with soft, moist packing, as, if the packing s allowed 0
become hard and dry, it will flute the rods, inducing leakage,
and nccessitating repairs.

The air vessel on the delivery pipe of the steam pump should
never be Iess than five times the area of the water cylinder.

When pumps aie standing still, idlc or out of service in cold
weather, all the demin, drip and pet-cocks should be left open,
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OHM'S LAW.

No exact ideas Are possible about the action of electsicity
withowt a thorough understanding of Ohm’s Lan. This is as
necessary 1o the electrician s cotreet ideas sbout the strength
of materials are to the engineer,  An clecttical engineer has to
deal quantitatively not only with clectrical currents, but also
w'th the pressure or potential ut which they are supplied.  The
power of a niver to turn a waterwheel is dependent both on the
magnitude of the current of water and on the amount of the fall
which the water suffers,  ‘The most important thing an engincer
has to deal with is power, or rate of doing work, and this is
measured both with electricity and with water by the product of
the current and the difference of pressure or head.  Iustruments
ean be made to measure both quantities , but an engincer must
not rely on subsequent measurements, he must be able to caleu-
late in advance, and it is in this connection that Chm's law s 50
important, for it states the relation between current and puten-
tial, and its value is all the grearer because the relation s a
simple onc.

No relation such as Ohm’s Law can be established until a
general agreement is arrived at as to the way in which curtrents
and potentials are to be measured.  We hasve seen in Primer No.
1 that an electiic current produces effects of various kinds, and
each one of these may be taken as a basis of measurement.
They are, however, not all equally suitable. Thus the strength
of a current might be regarded as proportivnal to the excess of
temperature of the conductor heated by the current ubove that
of the atmosphere ; but this would be avery bad definition, for
the excess in question would be dependent on muany vrcumstan-
ces over which the current would have no influence ; 1t would
be a very incomenient definiion of current strength, st would
not fit in with any other, and it would be impossible to make
measuring instruments agice among themselves. Theie are,
however, two cffects of an electiic current which are found to be
strictly proportional to cach other. The magnetic force exerted
by a current is found to be accurately proportional 1o the rate of
decompisition of an clectrolyte placed i aircut,  If several
valtameters or clectrolytic resistances are placed one after the
other in the same circuit, the rates of decomposition bear a con-
stant ratio to each other ; so that if one is doubled all the others
are doubled, ev+n though the clectrolytes are quite different 1n
the various voltameters.  The magnetic and clectrolytic defini-
tions of current strength thus lead to the same result; and,
chiefly for this reason, the magnetic definition is adopted, and
current meters are graduated in accordance with it.  Smular
reasons determune the way in which potential is measured, the
definition adopted depending on the force of attraction eaerted
between two clectrically changed parallel plates whose hnear
dimensions are large compared with their distance apanrt.

Ohm's Law states that the difference of clectric pressure, or
potential, required to drive a current through a given conductor
is strictly proportional to the magnitude of the current while the
physical state of the conductor remains the same.  The ratio of
the two is define 1 to be the resistance of the conductor.  Ths
definition of resistance imphes that the current gneasured n
amperes) flowmyg through a conductor 1s obtained by dividing
the clectric presswie or difference of potentinl (in volts) at its
terminals by the resistance of the conductor measured in ohms.
The law of Ohm implics more than this, however, for it states
that a conductor whose resistance s one ochm has always a re-
sistance of one ohm whatever the current flowing through it may
be, provided only that no external influence, or indirect action of
the current itself, conspires to alter the physical state of the con-
ductor.  The resistance of a conductoris thus a physical property
of the substance itself, and is not dependent on the current flow-
ing through . If the resistance of a matenal vaned with the
current fowing, it would be very much harder to muke calcula-
tions about conductors than wt 1s by using Ohmv's Law.  To take
an illustration from wechanes, if we are told that a iven material
will stand a pull of 1wo 1ans per square inch we know that a bar
whose section is four square inches will stand a pull of eight tons,
because we are anare that, so long as the physical state ot the
matenial is not altered by heatng or any other means, the
strength of a bar is proportional to its section.  This law, which
coriesponds with Ohin’s Law, is very convenient for calculation,
because, by means of onc constant for a given matenal, we can
calculate the strength of a bar of that substance, no matter what

N

its section may be, by simply multiplying the section by the con-
stant.  In the above instance the constant 2 tons per square
inch would be of little use to us of we were told it only applied w
bars whose section was 4 syuare mches, and that for bars of any
other sectivn the constant would be differemt. Ohms Law
cnables us to caleulate from the dimensions of the conducior and
a single constant of the matenaly called the speatic resistance,
what the resistance of the conductor 1. \We have no need to
take the current into account, because it makes no difference.
The resistance of a conductor ss proportional to us length;
for if we take two similar conductors of resistance one ohm and
join them in sciies, so that the end of one 1s connected with the
beginning of the other, each will require one volt difference ot
potential to send an ampere through 12, and hence the difference
of potential of the unjuined ends when the current tlownyg 1s one
ampere will be two volts.  The 1esistance of the combine:! con-
ductors, being by definition the rmtio of the volts to the amperes,
will therefore be two ohms, ur twice the resistance of each.  \We
may see similarly that the resistance of a conductor is inversely
proportional to its section , for, if we connect the above-men-
tioned conductors in parallel, so that they are yoined wgether at
cach end, and send a current through the combination, a differ-
ence of potential of one volt maintamed at the ends will drive a
current of one ampere through cach conductor, and the tatat
cutrent transmitted by the compound conductor will be two
amperes.  The resistance will thus by definstion be balf an ohn,
or half the resistance of the single conrluctor, while the section
is double., To obtain the resistance of a conductor we thus

multiply the spedific resistance of the matenal by the length of
the conductor and divide by the section. The resistance of a
copper wire 1 mile long and ane quarter of an inch In diamerer
maty thus be calculated as follows : )

The specific resistance of copper 1s 1°6 microhm (millionths of
an ohm) per cubic ceatimetre.

The length of the conductor is 1760 % 36 inches,
or 1760 % 36 % 2°54 = 161,000 centimetres.

n
The section of the conductor is —(})2 square inches,

n 234 239
or — X —— X ——=="32 square centimetre,
4 4 3
and the resistance of the conductor 1s thus,
161,000 16
X ———— ohms=0'8 ohin.
o032 1,000,000

As the specific resistance of copper is 06 microhm per cubic
inch, we might have calculated the resistance of the above con-
ductor without introducing the factors 2°54 if we had used the
constant 0’6 instead of 1°6, but whether the cenimetre or the
inch be used for the unit of length it s always necessary to
reduce the dimensions to the particular unit chosen,

Having calculated the resistance R of the conductor i ohms,
we can find the number of volts V required to send 2 current C
amperes through it by means of the tormula,

V=CR ;
and if a battery of electiomotne force E and internal resistance
7 have its terminals connected with the ends of the conductor in
question, the current flowing, which is obtained by dividing the
clectromotive force of the circuit by the Zofa/ resistance, will be
given by the formula, E

r4+R

The volts nceded to drive this current through the battery will,
in accordance withawvhat we have said, be
v=Cr
The volts at the terminals of the wire—that 1s, the dificrence of
potential at the terminals of the battery- —1s V=CR, so that by
addition we have
V4+2=CR+Cr=C (R+r),
or, by comparison with the equation giving the value of C,
V+ou=E.

So that the clectromotive force E of the battery, which is a con-
stant, is spent, partly in driving a current through the battery
itself, and partly in sending the current through the wire ; and
the ‘Yolcmi.\l dificrence at the temnnals of a cell differs from ats
fixed clectromotive force by the number of volis necessary to
drive the current through the battery.  Although the clectro-
motive force of a battery is constant, the useful part of it, that
available for external purposes, varies with the current sent,
unless the internal resistance of the cell 1s inappreazble,

The value of \" is not always less than E.

When a current is sent through the battery in the opposite
direction to that which the cell would naturally ?mducc, \Y
exceeds E by the product of Cri—* The Llectrician” Primers.

C=
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SAFETY VALVES--THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION,
By WILLIAM BAKNET LE VAN

ftuntinuad from November Number.)
1 he results of the two fornulas are given below:
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1 i s comaidence of results could only have existed from hav ng the same
tases, and the difference of form of the twosecond terms can anly have
ansen from the usn g of some other and more tractable empirical formula
tur the olume of st am by those who originated the French rule.

1 he civergence below 20 pound: we do not consider essential, whether
the calculated formula gives oo large values or the Frendh one gives too
smail, and we would r.commend for adyptiva the mure simp'e formala

22,5 G .

p+8.62

It next remains to show the results of this (oumula when applied to prac-
ucal cases, s0 as 1o see how nearly it 1s corrohorated Ly the use of our
American stationary boiler-makers.

We give tab'es of two pressures—30 pounds and 8v poun.ts per square
inch—and for arcas of grates from 4 to 25 square fect of gra ¢ as follows

Areas for Safely Valves for Botlers wi-h 8o posnds Pressure (4 =0.254).,

and with Grales of differcut Dimensions.

Surface of grafcin squarefect.... 3 6 9 12 16 20 32

Estimated area of safety valve.... 1 3 223 3 4 3 6.25
Estimted dinmeter of safety vahe

in nearest whole numbers of

quarters of inches. ... coee. o0 31X 1% 31X 2 2Y 2% 3

sAreas for Safety Vatves for Boilers woith y0 pounds Pressure [ 4=0 384,
and woith Crales of diferent Dimensions.
Surface of gtein squarefeet.... 4 6 ¢ 12 16 20 235
Estimated area of safety valve.... 1,352 2.28 3.42 4.56 6.08 760 8.30
Estimated diam ter of safety valvee

in narest whole number of

quantersof inch ............. 1% 1¥ 2K 2¥ 2% 3% 3%

We think thexe dimensions correspond very nearly to the practice of all
cypericnced constructors, and exhitnt at once the usunl size of safety wvalve,
and that of the main steam pipe. generally ewiployed.

17 we adopt the formuli as expressing  the proper anas of safety valves
for stationary boilers, which are not preparcd to bum upon their grates
more than cight pounds of coal per hour on the average, we hwe next 1o
show how it can be applicd to other conditions.  With natural draught, the
rapidity of conbustion depends, in a great measure, upon the intensity of
the fire, and a maxinum rate of 24 pounds may, and probably does, ac-
company an average rate of 8 pounds of coal per square foot of grate per
hour, while with antificial dmught, or blast, this mpidity of combustion is
nearly wndependcent of the condition of the fuel, and a maximum rate of 23
pounds will hardly be exceeded with an average one of 16 pounds. We
think it safe to take this quantity of 16 pounds average combustion per
hour, with or by the 4id of induced or produced supply of air to the fuel (as
with jets or by fans), as an equivalent to the one square font of grate surlace
which he bad taken as the unit of comparison with the area of the safety
valve. That is, th~ area of one square foot of grate, :eithont artificially ac-
eelerated draught, nuty be assumed 1o require. the same arca of safety valve.

as the burning of 16 pounds of coal per hour, witk swh draught proptly
demands

As regards those bo.lers which are heated by the waste heat of furnaces,
or by the combustion of waste gases from some process of manulacture, the
circumstances ate too vittjiable to admit of statement in any law, and only
the Judgment of competent mechanics upon the performance of such boilers
or steam generators can determine the proper area of safety valves for them.

If 1he area given by the formula be applicd to the opening of the seat of
the safety valve, it is obvious that the vertical lift of the vitlve miust be e
least one-fourth the diameter, to have the siune <cctional area when op u.

Hence, should any valve be so constiucted thut the range of motion will
not admit, when fully raised, a ht cqual to oac-fourth the diameter of the
opening of the seat of the valve, the sectional area actually given between
the raised valve and the edge of the valve seat should be taken as that to
which the rule applies.

Aud while the formula gives areas abundantly large to meet the gencral
resistance to discharge, which proceeds from the necessary form of a disk
resting upon, or placed in pronimity to, a seat, we think we ought here 10
state that it is always advisable that the under sides of safety valve disks
should have a globular or pointed form (whether with or without guide-
wings), and not made flat, as they sometimes are, and that the disks be
beveled-edged, resting upon a very narrow bevelled seat, and do not have a
flat bearing. 1t may be well to state, alsy, that, as ordinarily constructed,
a sitfety valve, after lifting and allowing a flow of steam all iiround the disk,
docs not continue to riise and allow all the steam, as formed, to escape at
the constant pressure, butadmits some elevation of pressure before opening
wide.  With the areas given by the formula, and where the disks have been
shaped as we have before descnibed, this increase of pressure will not exceed
10 per cent. of the initirl load on the valve, and the additional resistance to
opemng is a safeguard against the too sudden relief of steam, to the
derangement of the water circulation of the boiler.

The committee will only add, as regards further consideration of the
furm or description of safety valves, and as tolegal requirements beyond the
adequacy of the openings, that the subject beconies too extensive for them
to consider,

As ongiaal y made in the days of Watt—almost as planned by Papin—
the essential patts of the sa‘ety vahe have subs antiafly remained umif this
umwe,  No patent covets its simphcity or improves its certainty, although
there have been made #nd used a thousand kinds, and there are a hundred
existing patents,

It can only be imperfect by palpable misconstruction, or unsafe by vivious
intent, and we can only recommend the defects to competent inspection,
with power to remedy, and the aususe to the punishment of the law,  “Thore
15 very Ui tl= ikehhood that a safety walve, prapaily constructed, and in
prop r hands, wonld get out of order or fail to act at the needed moment.
But, on the supposition that such a catastroph  might occur, it hus been
thought by the comnuttee, after much deliberation, that, in order 1o divide
ihe small chance for fulure, it may be as well to make it a legal require-
ment, that in pface of one safety valve, each and every boiler shall have ar
least two, the aggregate area of which should be that established by the
formula, .

These valves ought to be loaded with the same 1sad, and blow off indis-
crimately, so that either or b.th may bein actionatonce,  This plan would
call for, and insure, more care in graduating the loads on safety valves than
15 at present employed.  The commintee fied justified in observing that
there are now in use mon: safety valves improperly gruduated s v marked
than there are those impecfecily or unsuitably const ucted.  Lock-up «a cty
valves afford but litle protecti. n from fraud or owr-pressure and less
seeurity, unless frequently tested 3 and their uscis decidedly  discounten.
anced by ihe committee.  We conclude our dis ussion of this branch of the
subject committed 1o us, by recommending fur the approval of the tustitute
th « following

SCHEDULE,
giving the least aggregate strea of safety valves (Leing the least sectional
a «r for the discharge of stcam} 1o be placed upon all statonry boil rs
with 1 atural or chimney draft.  This arca may beexpressed by the formula:
22,5 G
A=-
p+8.02

in which
A=arca of combined safety valve in squaic inches,
G=snrface of grate in square fect.
p=pressure of steam ir, pounds per square inch to be carried 1n the boler
above the atmosphere, as shown by the steam guage.
The following table gives the results of the furmula for one square foot of
grate, as applicd to boilers used at different pressures :

Pressure in ibs

}
per sq. snch, {10 {20 |30 40‘50 60'70'80‘90 xoogmo

Arca in sq. ins.
corrcsgondlng ' i , i
to cach square];_
foot of grate, 3 :nlo.yg 58|o.46'o.38'033 o 29’0 50 :3lo o017

We give one example of the application of the figures given by the table

Suppose the bolder to be worketd undec 6o pounds
pressure, then cach square foot of grate surface ¢ =0.33 square inch,
should have an area of safety valve, by the table, of

Suppose the boiler 1o have 18% square feet of grate )

surface -
18.5 % 0.33=6.105 stjuarc inches ared for the safety valve
This would call for two safety valves, cach having an area of .05 squre

8.5
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inclies, or a diameter of 2 inches.  Where boilers have a forced or artificial
dmaft, the combustion of 16 pounds of coal per hour should be tnken as
cuivalent to the one square foot of grate surface=G in the above formula
and table,

Where bolers are heated by the waste heat ot furnaces, or otherwise than
by fire upon grates, the salue to be taken for G must be estimated by some
wmpetend prson, ased spun the cumpamuse peturmance of builers itk
others hicated in the usual way. )

Awd the comanttee would report on the second branch of the subject
referred 1o them the 'egal requirements which ought to be made as to
pressure guages  that the time allotted to them hay not permitted a com
plete wvestigation  “The great advantage which any of these instruments
possess is found in their indicating the pressure of steam within a boiler, so
s to allow 2t fireman to regulate his supply of fuel with cconomy. There
are many kinds and forms of gauges, almost every one of which has some
charactenistic supertonty over all, or most other kinds and forms, but we
do not wi<h to say that any of them ate perfecily or permanently reliable.

Aud yuur comumutice would ask to be reheved from further consideration

of the subjects referred 1o them,
RoBERT BRriGes,

COLEMAN SELLERS,
J. VAaugHAN MERRICK,
Wat. BARNET LE VAN,

a3y AREAS OF VALVES AS RECOMMENDED BY
‘;%’ THE FOLLOWING COUNTRIES,

50 -

Z s s Sy Amenica,
gg Brtsh | Scottish, | Prussian, Franklin Institute,
&% G G 18 1.2 G223

5 ‘g A=z— Az =2 1Az — As -
bl 2 P15 2353 p+8.62

10 6 3

12 10 2%,8 38.8 :2;3.11

15 10 4 24 19

20 10 20.4 20.4 15.7

25 10 18 18 13.38

3 to 16 15.6 1.0

33 10 144 144 10.3

40 10 13 12.6 9.23

45 10 12 12 84

30 10 1 10.8 7.6

35 10 10.28 10.2 7

6o 10 9.6 9. 63 A
[ 10 9 9 6

70 10 8.46 8.4 3.7

73 10 8 7.8 33

8o 10 7.58 7.5 5

13 10 7.2 7.2 4.8

90 10 6.84 6.84 45

95 10 6.5 6.34 4.34
100 10 6.26 6.24 414

It will hereafter be shown by the experiments of James Brownlee, of the
Institution of Engincers and Ship-Bunilders, i Scotland, that the Frandlin
Institute forula, although giving the smallest area of valve, is, at all steam
pressures above 25 pounds per square ihch, when full open (one-quarter the
druneter of valve outlet), five tuucs that requisite to discharge atl the steam
generated, the Scotush and Prussuin rule, mne times ; while by the British
formula 1tis four and a half times at a5 pounds steam pressure, and eighteen
tinmes more than is required at 130 pounds pressure; and this, after allow-
ing for an evaporation of 3 pounds of water per minute per square foot of
fire grate, which is considerably more than is usually realized in practice.

So that with propchy construcied safety valves, which will rise one-fourth
of their diamecter by an increasc of 1 to § pounds above the load, there is
no necessity for the area being much (if any) mere than one-fifth of that
called for by the Franklin Iastitute formata.

But as boilers are made of tron and stecl—tnd as these matenals, like
men, weur out -the Frankhin Institute formula gives ample margin for
reduction of the steam pressure as the boiler deteniorates with age, so by
the tme the area beconies too small the boiler will have to be rencwed.

In 1874, 2 most interesting series of experiments on safety valves was
mate by 1+ mmmittee of the lnstitution of Eagineers and Ship-Builders of
Seatlind A discussion had ariscn among the Scottssh and Eaghsh engp-
neers relfative tn the proper construction of a safety. valhe, and the rules of
the Faglish Board of Trade as to the arcas required and the mode of load.
1ng the valves. ¢

In this trial two safety valves only were tested  thuse approved by the
Enghsh Board of Frade— -the united arcas of which were one-half of a
square inch area to exch square foot of grate surfice.  The botler used m
this expenment was of the tubular kind, and the grate surface was 23 feet ,
the heating surface, 246 square feet. The safety valves were cach 27y
inches diameter.  ‘The safety valves were Yoaded with weights direct.

{ To b¢ Continued. )

Charles Myles proposes to establish an electric muway between Hanulton
and Gnmshy,

Tte clectric light hay temporauly at least made ats ext from the town of
Richmond, Que. A correspondent writes ** We did 10t properly appreci-
ate the benefits of the Light ull we lost it.”

The corporation of the town of Orillia, Ont., have seemingly ceased to

regand electne highung by the muniapaity m the light of i bonanza, and
have sold their plant and given a contract for lighting to Mr. Byone,

SPARKS.
Eximonton, N W,I%,, has a telephone exchange of thirty-one instruments, |
or one telephone for every twenty-two inhabitants,
The town counail of Woodstock, Ont,, is said to have refused 1o g
to the Fdison Ca g franchise to install and operate an incandescent plam.

A pleasant cvent in suuial arcles at Suatfund, cecently, was the marnage
of Minnie, seccond daughter of Mr, John Red, manager of the Stratlor
Gas and Electric Light Co., to Dr. E. H, Eidt.

The clectnic street car traffic i New Westiunster 1s sand to be fiy
good, and the demand for seats or cven standing room on the ter-city
clectric tram cars s about double the present supply.

Mr, \W. C, McDonald has presented to McGill College a library of 243
volumes, in English, French and German, comprising the leading works on
clectnical seience and itsapphication toindustrial uses, ‘There arealsoa num
ber of works on mechamical and other scientific subjects,

One of the cars of the Ottawa electric street railway collided with a lunitu,
train at a crossing the other evening, owing 1o the motomeer not sceng the
railway signal man’s light.  The motorneer reversed so as to save part of
the shock. The five passengers were badly shaken, but nobody was
seriously hurt.  ‘The car was wrecked.

At a meeting of the Commiittee on Electricity, Electrical and Pneumauc
Appliances, of the World's Columbian Exposition, held Oct. 26th, the fol.
lowing names were decided upon as those of eminent electricians not
uow living, 10 be placed over the clectricity building at the exposition.
namely *—Frmnklin, Galvani, Ampere, Famday, Ohnf, Sturgeon, Morse,
Sicmens, Davy, Volta, Henry, Ocrsted, Coulomb, Ronald, Page, Weber,
Gilbert, Davenport, Soemmering, Don Silva, Arago, Daniell, Wheatstone,
Jacobi, Gauss, Vail, Bain, Dela Rive, Joule, Saussure, Cooke, Steinhel,
Vatley, Guericke, La Place, Channing, Pries ley, Maxwell, Coxe, Thales,
Cavendish.

‘The North American Mill Building Co., of Stratford, Oot., gives notice
of 4ts intention to apply to have its corporate powers extended so that
it will have (a) Authority to construct, maintain and operate works for
the production, sale and distribution of electncity for the purposes o1
light, heat, and power; (8) Authority to enter into any contract for the
supplying of electric or steam power to any person, firm or corporation ,
and {¢) Authority to take and hold stock in any company now or hereafter
to be incorporated for the purpose of constructing, maintaining and
operating works for the production, sale and distribution of electricity for
the purposes of light, heat and power.

Canachans feed justly proud of their fine 1¢lephione and telegraphic com.
munications. ‘The admirable telephone service enjoyed by Montreal and
‘Toronto may be largely attributed to the fact that no one company has the
monopoly of manufactuning telephones.  The credit for this is greatly due
to Mr. W, C, Hibbard, late of the Hibbard Electrical Manufacturing Co.,
of Montreal, The Bell Telephone Co. ariginally obtained in Canada the
patents which they had previously sccured in the United States, but instead
of manufaciuring their instruments in the country within one yer, as the
law demands, they brought the various parts from the States and put them
together here, Mr. Hibbard grasped the situation and began 1o make
telephones.  Although the Bell Telephone Co. brought suit against e,
they were defeated and the patent became invalid. Now anybody ay
manufacture telephones in Canada.—Electricily.

* NOTES,

The same rule which applies to constant feed with punmips, says Rabt.
Grimshaw, in ** Hints to Power Users,” holds good where injectors are
used ; thire should always be a streany of water going into the boiler , so
long as there is a current of steam going out of it

The propriztors of the Ridgetown, Ont., roller mills recently commenged
to use natural gas as a fuel in their engine room. The gas 1s taken ia
through air mivers and through the bridge walls to the crown sheet of the
boiler  Sixteen burners are used, cight on cach side. The results are said
to be cntirely satisfactory,

Mr. A. E Edkins, for some tune past in charge of the stcam and electne
plant at Messrts. T. Eaton & Co.’s, Toronto, has accepted a position as
inspector with the Boiler Insurance and Inspection Co., and will enter upon
tus dutics at once.  Mr. Wilson Phillips has been cngaged by Messrs,
Eaton & Co. to succeed Mr, Edkins.

A recent departure in obtaining extra draught for furnaces on stcamships
without the use of blowers or other devices has been successfully tnied on
the Scot, of the Cape Mail line.  Tlus vessel has been fnrmished with smoke
stacks 120 feet high above the grates.  The increased draught is equivalent
to a water pressure of three-fourths of an inch.

TRADE NOTES,

We have pleasurc in introducing to the readers of the NEwWs the Toronto
Electricat Construction and Supply Co., in whose advertisement appears an
ymportant announcement by the Thomson-Houston International Electric
Co., of Boston, to the cffect that they have appointed this company sole
agents for their apparatus in Canada.

Mr. Alonzo W Spooner, of Port Hope, Ont., whose name is fanuliar to
our readers as the manufacturer of ** Copperine *  anti-friction metal,
announces in this issuc that he has secured the sole right to manufactere
** Phenyle,” a disinfectant, deoderizer and germicide, which is sald to be
cffective in the prevention of discase in manufactories, dwellings, cte.
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A PERFECT ELECTRICAL RAILWAY MOTOR.*

By H, A, BvERETT.

1ok the past eight years the weiter has been very intensely interested in
the perfection of clectne motors,  The first experiments were made i the
summer of 1883, biut dunng the previous winter we liad been carefully
watchng the operation of an clectric system i the private premises of one
of the large manufacturing companies, and had scen the motor operate
ander all conditions of weather—though, of course, experimentally, We
liad come to the conclusion that it was just the thing. and had hopes that it
would revolutionize travel the world over. On application to the city
guvernmient we were given the right 1o build one-and-a-half miles of milway,
with an clectric conduit.  ‘The troubles and vexations we experienced with
the conduit are not covered by the title of my paper, and I will endeavor to
cunfine myself to expliining the changes that were required in the motor.

I'he first fundamental error made by the electricians was in the idea of
mcreasing the voltage in proportion to the number of cars run, which of
course would be impracticable in a system of any size, but we did not know
that then,  We got out our experimental car, and quite frequently, for a
few hours, it would work magnificently, giving a speed of twenty-two miiles
per hour with the utmost ease, and running forward ¢ backward with one
ur two loaded trailers in fine shape.  We were quite well satisfied with the
expeniment with the one car, but wsisted on having a sezond and third car
placed on the line before adopting it generally.  We fiyally got the second
«ar running, and were very much dispinted to find that the speed of both
wirs was immediately reduced to about four miles per hour.  This result
was, of course, very unfortunate for us. Returning to my subject, in start-
ing in with the motors we tried wire rope trunsmission from the armature to
a drum on the axle, but it did not work at all satisfactorily, the ropes often.
umes sttetching tov much.  We then tried manilla rope transmission, but
that also had its weak points, and the change to friction gear also proved
unsuccessful.  After these various trials, thelate Richard N. Allanrequested
us to allow him to gear it at his own expense, with a system of cog gearing
which he was quite sure would prove successful.  We very gladly gave him
permussion 1o put in the gearing, and {this style of gearing has been practi-
wlly adopted by all the prominent electrical companies in the country) after
trying to operate this line for kbout a year and three months, we gave the
matter up for the tinte being, believing that it was impracticable either to
operate a conduit, or to operate by the system as suggested at that time,
though never losing faith in the final outcome of clectrical propulsion. We
examuned a great many motors and trwvelled over a large part of the United
States 10 observe tests made of storage batteries of various kinds, but we
were not at all satisfied as to their own successful practical operation, and,
until we saw the road operating at Richimond with overhead wires, we had
no desire 1o again enter into the matter of electrical propulsion, although it
must be admitted that some of our people were welling to put in a system
sinnlar to the one at Scranton, even before the Richmond system was in
uperation,  An clectrical motor of three years ago should bardly be com-
pared with the motors manufactured at the present time. and on the other
hand, a motor that is considercd perfect, cr nearly so now, might be con-
sidered cld-fashioned and obsolete within a mwuch shorter pericd,  Wehave
made several tests of storage battery systems, and have watched with great
interest the many tests made in that branch, and candidly we must admit
that the practical successful application of storage batteries for street rail-
way propuision seems as far in the future as it did five years ago.  Alinost
all street railway men admit that the storage system, if successful, would be
the ideal system, and all hope for its ultimate achievement ; and in this age
of progress it would be very short-sighted and bigoted to say that it wilt
ever come.

Al of the prominent companies are cager to perfect their motors in the
matter of details, and have cheerfully co-operated with the practical men
running electric roads to bring about the improvement of their machinery.
Al the well-known systems of the day have scme special points of advantage,
but these I will not refer to, as it is not within my province to <o so.

The motors when first constructed were altogether too light both wme-
chanically and clectrically, but these ditficultics being overcome very rapidly,
as well as the serious difficulty of too mpid motion, which swelled the
operating expenses very largely in maintaining the parnts and replacing the
geanng.  The best otors manufactured hereafter will te the most simple
in the matter of the construction of the parts, and the same time not con-
suming too great a quantity of clectricity, so that in addition to being sim-
ple they will also be economical.  The principle of winding armatures is, of
course, a pretty old one now, and cach company is anxious to give its
patrons the most efficicnt and best armature. 1 think it would be an
improvement if in all machines made, a beiter insulated wire were used, in
both armature and fields ; a more reliable and posiuve fuse application, one
that would always burn out while still under the capacity of the motor would
also bg a great improvement,

A great many corporations in operating motors do not appear to be
willing to give them proper atiention or inspection, with the result that ¥eak
points are very soon apparent ; but this is in no way the fault of the manu-
facturer.

The writer expects within a very few years, as the motors are perfected
and their armature speed reduced, 1o see o line of railway froms New York
to Chicago, run on the basis of not more than a two hour time-table for the
through trip, and giving 2 transportation rate considered impossible with
the present motive power. A great diversity of opinton cxists a< tothe

* Being a Paper read at the Teath Annual Mecting of the American Strect Rail-
way Association, Pittsbarg, Pa., Oct. 21, 181,

proper size of motor cars, a good many companies holding to the principle
that a very lnrge car is desirable and practicable,  I'rom our experience m
opernting cars from 16 to 3o feet in length, 1 am of the opinion that un
routes having a small patronnge, where the carnings are under 20 cents yer
car mile run, it ts unwise and undesirble to have a car exceeding 21 feet 1n
length inside, as it 1s much niore cconontical to have tmil cars when the
traflic 18 heavy, mther than to be at the continuous daily expense of hauling
a very large car of great weight.

1 would again reiterate the fact that motors have been wonderfully per
fected within the past year, and if as much progress is made during the
coming year, there can be very litile to ask i perfecting a motor, although
it is very desirable that the mechanicul application should be more carefully
looked after. 1 do not think it was the inteation to have mq criticize 1n any
way the special weak points of any system, but simply to refer to the whole

-in a general way.  IUf you will pardon & short divergence from the subject,
1 will relate an incident which occurred last spring. A gentleman largely
interested in street railways made the remark that in the city of New York
they would never perunt the use of clectric motor cars, if accompamed with
unsightly overhead wires. 1 asked him if 1t was quite consistent that so
much objection should be made to a system that sequired but onc copper
wire, not cxceeding three-cights of an inch in diameter, with posts on cither
side of the street, 150 feet apart, with a diameter not greater than an ordi-
nary hitching-post, after allowing on the street that beawtiful structure, the
** New York Elevated Rmiway,” with ats perfect (2) odorless, smokeless,
noiseless steam locomotives, and shutting out both light and air to the
people on the street where the rilway is operated.  He candadly admitted
that he did not kaow but that the clevated road was about as bad as the
overhead wires,

To resume my subject, at the present tune all of the prommnent companies
are devoting the time and intellects of their best men to the pertection of a

gearless motor.  They all now have the single reduction motor 1n the mat-

ket, which is certainly a wonderful achievement in advance of the late
countershaft machines, and which ought to make a splendid extnlnt when
compared 1n the matter of operating expenses. But I have notuiced one
matter which the electneal companies seemed to have entirely overlooked in
the manufacture of their apparatus, and I must say that this failure 1s
universal,

All of the pronunent companies seem to have fallen mto the same errur,
and seem to persistently and malaciously continue in their ev) ways, | do
not think that any one subject connected with clectric propulsion has
received so much attention from the rulways as this one and with so httle
co-operation and assistance from the electric companies. 1, of course, refer
to the price of their equipment. It appears 10 me that the companies, 1n
stead of operating 4,000 motor cars, could be operating 4o,000 within a
very short tine, if they would bring the price down to a reasonable figure,
so that all companies could aflord to purchase an cqupment, 1 think st
would nlso be desirable if the electric compames would supply all the extra
parts from their shops at a price allowing a reasonable margin for profit.

Before closing this paper, I desire 1o extend my sincere thanks to &l the
gentlemen connectéd with street railways who have so kindly given me the
benefit of their expericnce on this subject.

In summing up my 1dea of i perfe . street railway motor at the present
time, 1 would say:

Taking the trolley wheel, polc and stand, 1 think 1t s desirable to have a
wheel that 1s capable of following the wire at any angle, with a trollcy pole
brittle enongh to break should it become en-angled i the wires, without
pulling them down, and a trolley spring rigid enough to give good, steady
pressure on trulley wire, and so constructed that when the car 1s in the car
house or going under a low bridge, the pole could come very close to the
roof of the car, also flexible enough to give good pressive when the trolley
has 1o be 2x or 22 fect high at the railway crossings.

The car should have a lamp arcut, with plenty of lamps distributed
properly.

The perfect motor ought to have, as hereinbefore suggested, a reliable
fuse plug that will invariably blow before injury is done to the machine, *

Have on each car the best lightning arrester that can be secured in the
market,

In coming to the motor proper, it 1s desiruble to use a controllng swich
that s easily operated and readily reversed in case of acaidents.  The o'aip-
ler the controlling device the better, and it should be constructed with a
view to guard agrinst any possible disarrangement of the parts, so that it
-will be reliable in all cases, both dectneally and mechanically.

The rheostat should also be carefully looked after and properly prutected
to keep it from injury by reason of water, snow or dirt getting upon it. 1t
should only be available in starting the cr to avoid the lunge of a start, and
should be so arranged as to be cut out as soon as the car is started, and
give the entire efficiency of the motor proper.

The motor should be well protected in all its parts from any outside inter-
ference, so that in running along the street it will be impossible to pick up
nails, wire, or anything that would short circnit it, at the same time obsers -
ing that a motor must be properly ventilated to keep it from heaung while
inuse, The cover should be made 50 as to be easily removed.

1 deem it very advisable to bave an armatare of a large diameter, making
a small number of 1evolutions per minute, while the bearings should be
made of extreme width with proper grease-cups, and in such a condition
that they can be readily re-babited when slightly worn.

The divmeter of tlic commutator should also be large, and 1o have the
grushes casy of access is very deswmable. The winding of the anmature
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ought 1o bie of the sunplest kined, and the aiee of the wire and snsulation of
same shotld be careitdly hoked after. 1 think the lusulation of wires in
armAtures is at p esent one of the weakest potnts in the motor,

The armature geare should have a wide face, and run in oit.  The arma.
ture shal’ ought to e of ample diameter, and there is nothing gaincd by
baving the keyway tou small for the securing of the commutatot to the
shpft  The cummutator should be carefully insulated, su that there will be
1o gruunds between it and the cast,  Phe box in which the gear runs vught
to e cunstatal of o ppet, vt sumie hight matenal thatus sumew; at tlesibly,
s that of struck from the vutside o will bead rather than break,  The fickds
shothl alsu Ie wound with a wire of better msulaton. and of ample size to
take tae current Of course, i thus patticulag, 1do not intend that the
wire of cither the Gield or wmature should be g.eat eguugh to take more
ho se power than ougl ¢ to be used Ly the machine. To iy mind itas very
desirable 10 have the armature in such a condition that it can be readily
taken out from the tachine and put in again

One of the serlous disadvantages to operators ol electric roads s the
expensive Jabor necersary In winding the armatures and fields, also n
regurd to high priced medhanics whe ought to le empluyed to attend to the
machimes  There is uothing gained in cimploying a chieap class ol fabor to
handle an electin cquipment ather as clectricians, amature or ficld men or
medhames  This proposition is a self evident tiuth, as can readily be
obseryed i many seads now 0 ojx ration

At proscnt 1 ik the single reduction motor s the nuaiest perfection of
iy on the marke L.

1 think t sery desiible that the electric. companies should devote sume
tnic to the perfection of an electric biake to stop the car with the swne
p wer that runs it Pl conbl be rearhly dune an i would he a satisfactury

improvement.

Eleatrie heaters are now used in quite a number of places axd 1 think wl
prove quite satisfactory.

I have notieed clectrie signad bells on some of the cars, and they seem g
work very well

I'ur a dasher gong on a motor car | am n favor of a foct tread, asn
tostng an clenie gung we found chat men used 1t altogether too frecly.

Lam i favur of an o1l head-hight one that can be removed casily, 5o that
m the event of & trolley beng broken or anything happening to the electerg
part ol the car, ot a ight s desired underneath the car, the oil head-ight
can be used to better advantage than the clectnie,  Fhere ought also to be
one vil hight in every car for the same purpose.  Fhere 13 no reason why 4
cledtrie fare register cannot be made to work successiubly,

The durability of the motor ts a question which requires very careful
attention.  The single reduction motor when properly looked aler, ought
to last for many years.  We have had one in operation for over 1o months
and it appears to be i as good condition av when it first went on the roud.
The car should be of moderate size, constructed with all modern comem.
cnee but without funcy deco:ations or any unnecessury display.

The cars should be run on frequent beadway and at all houts of the day
and mght, at as lugh a mate of speed as the civie authorities will periwyg
The nuise of the motors has been very largely done away with, and Ly
careful attention the old counter shaft machines can be nsed until worn out
by stimp ¥ covering the gearing with an o1l box, and by not attempting to
sun thean 100 many’ miles without mspection,

A\ reswdence at Peterboro has been fitted with clectne hghting ap.
panaus, ’

An unpnufitable warfare 1s beng waged Letween the nval electeic hght
compmies - Stratford,
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COUPLINGS MADE. GIVE EVERY SATISFACTION AS
DRIVERS OR DRIVEN PULLEYS. FULLY GUARANTEED)

TEROUS ENGINE WORKS

OVER 100

IN OPERATION,
From 10 inches by 3 inches
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93 inches by 23 inches.

Giving perfect satisfaction.

USED BY

S S i
) e [N  Hunt B-os Electnic Light Works, Londen,
©. f  Royal Electric Light Co., - - Montreal,
el Windsor & Sandwich E'ectric R. R. Co., - Windsor.

Gives the advantage of a belt with the positive
motion of gears.

No centers too short for its use.

A paper manufucturer said to us: *“ Iam using 88 in. to drive my lower floor, including
my paper machine.  Its positive motion, never varying, produces a ton of paper more every
day. Every slip of the belt, or stoppage, means aloss of 100 feet of paper, and this never
cecurs now.”

SPEGIALLY ADAPTED FOR CONVEYINC AND ELEVATING ALL KINDS OF MATERIAL.
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SPARKS.
Morrisburg will shortly have an electric light
p!am in operation.
The National Electric Tramway and Lighting
Co., of Victoria, B.C,, will light the streets of
the village of Esquimault.

The Barele Electric Light Co.’s new station is °
peaning completion.  Its capacity will be sufficient
for double the present service, e ° °

The dynamo in connection with the Hanover
clectric ight plant was disabled by an accident
recently, and the town is in darkness pending . MANUFACTURERS OF
the purchase of a new one.

A\ new car, built by Patterson & Corbin, of St.
Latharines, and fitted with the Edison Company's .
apphances, has recently been put in service on
the Metropolitan Street Railway Co.’s tracks,

Vorth Toronto. ‘The car is 18 feet long aud can
ccommodate 70 passengers.  Itis provided with

1wo motors of 15 horse power each, and islighted 70 K/NG STREET EAcS’T, T'ORONTO.
by clectricity. It will be heated by four Burion
electric heaters, being the first car to be heated

with electricity in Canada. The maximum rate

of spoed is 18 miles an hour. with abilty 0 ELECTRIC LIGHT AND DYNAMO BELTINC.
mount grades at a speed 1o to 12 miles an hour,
By means of the controlling switch thecar canbe
stopped within five feet if necessary, when going

at full speed, ) ¢
Notice is given of an application for letters Toronto Electric Light Co. :—

patent to incorporate the Citizens' Light and .
Power Company, With a capial of $50,000, ‘The One 36 inch belt ¢8 feet long.

HEADQUARTERS FOR

We have the following Leather Belts in use in the works of the

headquarters are to be a4 Montreal,  The objects One 36 inck belt 100 feet long.

of the company are to contract for, construct, One 36 inch belt 123 feet long. :
operate and maintain a system or systems fo. the o 3 inch bel fect Jonie

supply of electric light and power to citics, towns, ne 36 nch belt 100 teet long.

villages and other municipalities, corporations One 24 inch belt 100 feet long.

and individuals in the ominion of Canada, and And over 1500 feet of 8 inch belting.

to conduct such clectricity by any wmeans on, .
through, under or along the sides of streets, All of the above belts are DOUBLE THICKNESS. The 38 inch
mghways, bridges and public places of such belt is the largest belt ever made in this Province.

cities, owns, villages and other municipalities cr
across or under any navigable waters in Canada,
the consent of the governor-in-council having We are prepared to furnish belts of any size, two or three ply

becn first obtained, etc. The applicants are: PR ¢ a d
‘lhomas Badenach, merchant; John Bronskill up to 48 inches wide. Every belt fully guaranteed.

Clarkson, accountant; John Thomas Hagar, SEND FOR DISCOUNTS.
wanufacturer; Thomas Joseph Drummond, nier- . . L.
chant; Charles Morton, agent; Richard Wilton, Dixon’s Belting Hand-Book mailed free on application,

accountant; Herbert Montague Linnell, elec-
trician; Jaseph Emile Vanier, engineer; David
Walker McLaren, manufacturer, and William
Jobn White, advocate, of Montreal, of whom
Drummond, Vanier, Hagar, White and Clarkson
ate to be the first or provisional directors,

Dodge Wood Split Pulley Co.

MANUFACTURERS OF

SPLIT AND SOLID

PU‘LLEYS

OF EVERY DESGRIPTION.

Our Iron Centre with Maple Rim Pulleys are made specially for high
speeds, combining GREATEST STRENGTH AND BEST BELT SUR-
FACE, with lightness in weight and perfect running.

i

Dodge Wood Split Pulley Co.

Telophone 2080. TORONTO. City Offr.-ce: 83.King S. West,




CANADIAN ELREGCTRICALR NEWS December, 1891

w.
3
ROGERS’ DYNAMO OIL PATENTS |
Guaranteed Superior Quality Obtained In Canada, United States. Great Britain and all Forelgn Countries,
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Canadian Jank of Conimerce Building, - TORONTO.

(Necond Floor)
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THE EDISON PHONOCRAPH,
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DESXS am OABINETS.

HOLLAND BROS. & YOUNG,
1740 NOTRE DAME ST., - MONTREAL.
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14, 16, 18 BAY ST.
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tion and public works,
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Earle’s Air and Steam Injectors

For burning hard or soft coal screenings under steam boilers, for work-
ing gas producers, &c., &c., exhausting gases from mines, venulat-
tag ships: buildings, & Can be applied to any boiler without
disturbing the present setting. Guaranteed to do the work
satisfactorily.  Can give the best of testimonials show.
ing their efficiency. Fully covered by letters
patent in Canada and the United States.

Testimonial from the Wilson Publishing Company,

ToronTO, CaN,, Nov. 4th, xfgx.

. Dxar Sik, Please find encloted herewith cheque for the combined Aur
Injector und Exhauster purchased from you. 1 am very much pleased with
your imention , we have used other air unjectors, also a fan for burming hard and
soft coal screenings uader our steam boslers, and prefer your device to any of
them It requires less steam and makes less noise in operation. My engineer
uses it in the momung to start the fire with less than five pounds of stcam shown
on the steam gauge  This, together with the fact that it is independent of the
engune and machinery and can be operated to its full capausty without running
ether, gives 1t a decided advantage over faas. | cansafely recominend it to any
one requiring a first-class blower. ¥

ou

SNCD CTOR / s truly,
co:m aﬁ'{‘,‘é‘m S. R, EarLr, Esq., Belleville, Qat. (ggd) S. Frank Wiwsox.

' ' CIRCULARS AND PRICES EIVEN ON APPLICATION.

S. R. EZARLE, - - BELLEVILLE, ONT.
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