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\\\.\\x\( z BEST ANTI-FRICTION METAL FOR

High-sneed Engine, Dynamo, Rolling-Mill, Steamship, Railroad, Saw-Mill, Gotton-Mill, Paper-Mill, Woolen-Mill,
Silk=Mill, Jute=Mill, Rubber-MIll, Sugar-Mill, Plour-MiIl and all Machinery Bearings.

MAGNOLIA ANTI-FRICTION MBTAL GO,

London Office: 76 Queen Victoria St. Oi.ners and Sole Manufacturers,
%’::‘gz, e A e R S ents, 74 Cortlandt Street, NEW YORK.
MONTREAL

MANUFACTURERS OF
Lieather Foard and Stiffeners for Boots and Shoes

Asbestos Mill Board for Steam Packing

Friction Pulley Board, the best friction known
PROPRIETORS SAULT AU RECOLLET PAPER MILLS, Bakis SQQRING SHEATHING,

06 ana CINING FEL T

Automatic Arc Dynamos and Lamps.
Direct Current Incandescent Dynamos.

A L Alternating Current Incandescent Dynamaos.

Transformers of High Efficiency.

Electric Motors. All Electric Supplies.

Our record for the past 10 years as Electrical Manufacturers guarantees purchasers satis-
faction. Ask our customers about cost of repairs on Ball apparatus.

EXCLUSIVE DO/:IINION REPRESENTATIVES OF SOLE ONTARIO AGENTS FOR
Nationa.. Evrectric Mre. Co. - Packarp High Grade Incandescent [Lamps

Gearless and S. R. Railroad Motors.

THE BALL ELECTRIC LIGHT GOMPANY, LIMITED,

Incorporated 1882. 70 Pearl Strect, TORONTO.
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MONTREAL INSULATED WIRE Wnnxs.. Eﬁﬁ‘kﬁéﬁ mﬁ LIPS ELECTJRIE}AEWBEKS

J. ROSS, SON & CO,, (LIMITED)

MANUFACTURRRS OF

MANUFACTURKERS OF *

INSULATED | __“/g;-~" ELEGTRIG LIGHT WIRE,
ELEGTRIC WIRES

Magnet Wire, Office and Annunojator Wire,
Rubber Covered Wire, Lead Encased Wire,
And Wires for Annunciators,
Offices, Magets and = TELEPHONE AND INCANDESCENT CORDS.
» .
ynanos. FARADARY GABLES.

Facon “'l’;g;;:;;;L RAILWAY FEEDER AND TROLLEY WIRE.
Orders solicited and carcfully exccutcd.. OFFICE AND FACTORY ¢

P, 0. Box, 1496. St. Gabriel Locks, MONTRHF. AT..

NEW 8 2NC hEss Y
ILLUSTRATED MACHl [\

aaleldg™ H W.PETRIE
FREE T L.\Q[\.Y(\ AN ADA

FIRSTBROOK BROS.
King St. East, - TORONTO,

MANUPACTUKERS OF
TOPPINS,
sSIDB-BLOGKS
an0 CROBS-ARMS.

WRITE FOR PARTICULARS.

The Canadian 0fMcs & School Farniture Co.

PRESTON,
‘OI4VINO

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

Capacity : 10 Tons Per Day.

TINNED COPPER WIRE, MERCHANTS COPPER WIRE,
GALVANIZED TELEPHONE axo TELEGRAPH WIRE.

During the last year we have increased our capacity for the manufacture of IRON AND STEEL WIRE of all sizes. STEEL WIRE NAILS, ,
STEEL AND BRASS WOOD SCREWS, and are now prepared to fill all orders promptly at lowest prices consistent ‘with quality, thnrpl’cpa.rtd
to order please write us for Discounts.
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STRAM USERS
Desiring the services of COMPETENT KEN-
GINEERS of nny class, can oblain
sobey, tntelligont and rellable
mon, by applyéng to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

A, E. Eokins, President, care Boier Inspec.
tion & Insurance Co., ‘Toronto.

Jas, ROBERTSON, Secretary Montreal Branch,
t420 Mignonne Street, Montreal.

FASTLAK

' FACTUR
. N\ANU oy £ED

METALLIC: ROOFING O
ONTO

QO LUSTRAES ATALOGUEFRSG
STEEL SHINGLED
GOTTON WASTE

For Railway, Machinist and Engincers’ uses.,

FErecrrio J,ONGSTOCK
FOR ELECTRICAL USHES A SPRCIALTY,

ARNOLD FENWICK & CO.
Factory and Office, MONTREAL.

JFELECTRICAL SUPPLIES.

for

C. A.Martin & Co. o
765 Craig St., Montreal. AN
Box 1078.

F. E. Dixon & Co.

MANUFACTURERS OF

LEATHER BELTING

-
e e o e e e ro———

®
70 KING STREET EAST, TORONTO.

Headquarters for Eleciric and Dynamo Belting.

We have the following Leather Belts in usc in the works of the
Toronto Flectric Light Co. :—
One 36 inch bek 98 feet long,
{This belt bias heen in constant use sfnce Augtst, 1885, and looks
goord for another ten years vet.] Also
One 36 inck belt 100 feet long. One 38 inch belt 100 fect long.
One 36 inch belt .23 feet long. One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch helting,
All the above belts «re DOUBLE THICK NESS and ure all giving satisfaction.
The 38 inch belt is the largest belt ever made in this Province,
The following Electric Companies are also using our Belting

‘The Toronto Construction and Electrical Supply Co.
The Ball Electric Light Co.
The Hamilton Electric Light & Powe: Co.
The Niagara Falls Electric Light Co.
West Toronto Junction Electric Light Works.
The St. Thomas Electric Light Co.
The Barrie Electric Light Ca.
The Berlin Electric and Gas Co.
The Woodstock Electric Light Ca.
The Manitoba Electric and Gas Light Co., Winnipeg.
The Goderich Electric Light Co.
The Markham Electric Light Co.
The Oshawa Electric Light Co.
The Qrangeville Electric Light Co.
The Port Arthur Electric Railway Co,
. AND OTHBRS,

We are the only Belt Manufacturers in this Province who can show
Belts of OUR OWN MAKE which have been in use AS LONG AS FIVE
YEARS. We can point to belts of our own make in THIS CITY ALONE
which have been in constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good.

We are prepared to furnish Belts of any size, two or three ply, of any
width. Every belt fully guaranteed. i
Send for Discounts. Dixon's Belting Hand-Book mailed free on application.

THE BROOKS MANUFACTURING CO.,, Ltp,

MANUZACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.

Earle’s Air and Steam Injectors

TYPE A

N e T

CONBNED AR INJECTOR S8
AND EXHAUSTER

and Reom 36, Bank of Commerce Building, Toronto.
SEND FOR ILLUSTRATED GATALOGUE AND PRIGES.

THE BEST DEVICE IN THE MARKET

For burning hard or soft coal screcnings under steam boilers, for work.
ing gas producers, &c., &c., exhaiisting gases from mines, ventilating
ships. buildings, &c.  Can be applied to any boiler without disturb-.
ing the present setting,  Guaranteed to do the work satisfactorily.
Can give the best of iestimonials showing their cfliciency.

THE CANADIAN OILED CLOTHING CO., (L)TD).
Manufacturens of
WATERFRO F HOHMKE AND WAGGON COVEKS, OILRD CLOTHING, XTC.

S. R, Eaxrrg, Esq., Belleville, Ont. Porr Horr, June 23rd, 1892,
DrAR Six,—We have had in use for some time, your Combined ** Air Inject.

or and Exhauster  and with pleasure we state that it is giviug us the most com
plete satisfaction.  Regarding the «aving in fuel, we were burning, before using
the ** Injector,” two tens soft coal per week, at a cost of $9.00 5 after we put the
Injector in, we bum two ton hard coal screenings per week at u co<t of $3.0)
making & saving of $2.00 per week, which speaks for itself. We have a much
cleaner and better fire and far less trouble in keeping steam.  We consider your
invention a bocn to all parties using steam beilers.  Wishing you every success,
we are, Yourstruly, (Signed) Tur Caxaniax Ou.xo Croviune Co.
per S. Henderson, Mabager.

T
T

NJECTOR
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G. W. HENDERSON- The “Unique”

- FLEGTRIGAL SUPPLIES -

'-——"'“Wll"'::-

RSTIMATES 1 URNISHED FOR

Lighting, Power and General . . .
+ o« + «« Elgctrical Construetion,
CANADIAN AGENT FOR
THE ECONOMIC
ELECTRIC

MFG. CO.

BOSTON.

251 ST. jA.\;ES STREET, ===
MONTREAL.

(——————a

Please mention the ELECTRICAL NEWS when
cortesponding with advestisers. . ... .. ..

TELEPHONES

Made especially for Excharge and Piivate use,

‘T'he cheapest, simplest and most cffective
Electric Telephones in the world.

The “Unique” Transmitter is the only
one made which does not require adjustment
and that is not affected by atmospheric
changes, or rust up.

ALWAYS THE SAME.

Will transmit over the longest distance
without readjustment.

“Samson” DBatteries supplicd with the
“ Unique.”

Send for Telephione Circular and Price List.

MANUFACTURED ONLY RY

John Starr, Son & Go., Lid.

Manufacturers and De orsin

ELEGTRIGAL APPARATUS AND SUPPLIES,

2, 4 and 8 Duke Strest,
- HALIFAX, IT. 8.

KAY ELECTRIC WORKS

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

SIAN! PAL T RERS O

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS
From: 1-8 H. P. to 50 H, P.

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

WRITE FOR CIRCULARS.

We also manufacture Horse and Trail Cars
of every description.

PRTTERSON & GORBIN,

ST, CATHARINES, ONT.

TELEPHONES

WE MANUFACTURE

Standard Bell Telephones

AND

Warehouse Telephones.
ALNO
Garbon Transmitter Telephones.

Local exchanges fitted up. Al Yine watesial suppt ¢d.

STR TtIe Sept sth, 1892
T. W, NESS, i5sQ., Montreal,

DEAR S1z, We are happy to state that your
telephones and switches are giving us good satis-
faction. We have three sorts of switches and
we find yours far preferable, There 1s now about
forty of your telephones in operation on our line.
Every one works well, and we intend 10 use na
ather. Yours very tru y,

Thne MEGANTIC TRLEPIIONE CO,

Write us when you want anything clectricat,
Key Sockets, Magneto Rella,

Switches, Annwnciators,
Clt-otls, Rells,

Wire, Ratleries,

Tamps. Dush Buttons, £c.,
Shaden, Dyacmos and Motora

Canadian Headquarrers for
Electrical Supphes.

W. NESS

749 Graig Strest, MONTREAL.
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CANADIAN ELECTRICAL ASSOCIATION.

January 25th and 26th the date of the Second
Convention.

»

‘T'HE sccond convention of the Canadian Electrical Associa-

tion will take place in Toronto on Wednesday and Thursday,
January 25th and 26th, 1893.

An illustration of the School of Practical Science, in which

tution and by-laws will reccive further consideration. There is
likewise to be considered the important question of the division
of the Association into sections representative of the various
branches of the clectrical industry, as suggested at the Hamilton
meeting.  This step is by many of the members considered to
be necessary to the pror.¢ and efficient working of the Associa.
tion, as well as in the best interests of the different departments
of the electrical field. .

A number of papers on subjects of special interest are in pro-

SCHOOL OF PRACTICAL SCIENCE, TORONTO,

IN WHICH WILL BE HELD THE SECOND CONVENTION OF THE CANADIAN ELECTRICAL
. ASSCCIATION, JAN, 25TH AND 26TH, 1893. *

the Association has been kindly invited to meet, is presented on
this page. This institution, as the result of large expenditures
made last year by the Ontario Government, is now cquipped
with a first-class physical laboratory, including the leading types
of electrical apparatus. Members of the Association will on the
occasion of the approaching convention be afforded an opportu-
nity of thoroughly inspecting the school, which is designed to
lay the foundation of a practical training for our young men,
and from which ‘vill graduate many youths who will be connect-

. ed with the electrical industries of the country in the future.

The convention will assemble in the School of Practical
Science, as stated, at 2:30 o’clock‘on Wednesday, the 25th inst.
It is expected thai the balance of that day, as well as the whole
of the day following, will afford little enough time in which to
dispnse of the business.

The Committees appointed at the Hamilton convention in
June last will present their reports.  Amendments to the consti-

cess of preparation for presentation and discussion at the con
vention. Among these .may be mentioned a paper by Prof.
Rosebrugh of the School of Practical Science ; papers on “ Test-
ing,” by Mr. Black, of the G. N. W. Telegraph Co., Hamilton;
“Free Wiring,” by Mr. J. M. Campbell, of the Electric Light &
Power Co., Kingston, Ont. ; * Underground Construction, ” by
Mr. W. A. Tower, of the Bell Telephone Co., Toronto ; * Steam
Plant and Mana;ement in Electric Lighting Stations,” by Mr. A,
E. Edkins, President of the Executive of the Canadian Associa-
tion of Stationary Engineers. Visits of inspection will be made
to the central stations of the local hghting companies and also to
the new Exchange of the Bell Telephone Co.

On the cvening of the first day of the convention a social
enteitainment will be provided down town.

The headquarters of the Association during the convention
will be at No. 40 York strect, at which address delegates are
requested to call on arrival in the city and obtain all necessary
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information. Programs of the convention are now being mailed
direct to members' addresses, and it is hoped that as large a
number as possible will be in attendance prepared to take an
active part in the proceedings of the mectings.

aaasssswon

MONTREAL ELECTRIC CLUB,

Editor Krecrricat. Naws,

DEAR Sir,—The Montreal Electric Club was organized at
a meeting held on the 12th inst. at Mr. W, B, Shaw's residence
on Burnside strect. The meeting was well attended, and the
outlook+of the Club is very promising. Messrs. E. Craig, A.
Morganand L. Granell were appointed a committee to formulate
By-laws. The object of the club primarily is the mutual advance-
ment of its members in knowledge of electrical science.

Mr, W, B, Shaw, wus appointed President, Mr. J. A. Fatlinger
Vice-President, Mr., J. Burnett Secretary-Treasurer.

The membership of the Club is to be confined to persons in the
clectrical business, it being found preferable to confine the
membership to practical inen and practical subjects.

Yours truly,
JAMES BURNETT,
Sece.-Treas.

RESOLUTION OF CONDOLENCE.

Whereas it has pleased our allwise Creator and Heavenly
Father to remove from this catth Horace, the son of our worthy
friend and esteemed Bro. Geo. Fowler ; beit

Resolved—That while we bow in humble submission to the di-
vine will of our Heavenly Fathier, we at the same time extend our
sincerc aud heartfelt sympathy to Bro. Fowler, his wife and family
in this their hour of sorrow, and be it further

Resolved--That a copy of these resolutions be sent to Bro,
Fowler and also to the ELEcTRIcAL NEWS for publication.

Signed on behalf of Toronto No. 1, C. A. S, E.

A. E.EDKINS
WiLsoN PHILLIPS [ Committec.
C. MosLEY

November 25th, 1892.

TRY-COCKS.

TRY-COCKS on a boiler are important things, and should be
so designed and arranged that they can be used with facility,
and without the inconveniences and annoyance that they ordin.
arily give rise to. As usually made they are apt to leak con-
tinually. This in itself is a sufficient annovance to call for some
remedy, and the remedy that is too often applied is to stop up
cach leaking one by driving a pine plug into it. The wooden
handles with which they are provided crack under the influence
of the heat and moisture to which they are subjected and even-
wually fall off] so that the fireman has to use a pipe wrench, per-
haps, to open them. Even when they are in good condition,
and the fireman tries them faithfuily, he is probably rewarded
by secing a voluminous spray of mud blown all over his boiler
front; for mud will collect in the connections even ifthere is none
clsewhere. This trouble is avoided, in some places, by provid-
ing a copper waste pipe, which receives the discharge fiom the
try-cocks through small funnels brazed into it on the upper side,
Such an arrangement proves very effective and satisfactory when
the try-cocks are connected directly over each other, itisnot easy
to arrange such a waste pipe so that it will be effectual wjthout
being unsightly.

The lead or composition seats with which try-cocks are usually
provided soften up under the influence of the heat to which they
ar~ subjected, especially when high pressures are used; and the
fireman, in attempting to close the cocks tightly enough <o prevent
leakage, often iams the seats out of shape. Part of the seat is
forced into the stcam opening, forming a nipple, which greatly
obstructs the flow of steun. In some cases these nipples are of
such length that it becomes necessary to tumm the cock till it
nearly comes out of the thread before steam will blow freely
through. It is truc that the seats can be replaced, but this will
usually have to be done on Sunday or a holiday, when the plum.
ber’s ivons are cold. Xlorecver, it requires some time and
paticnce to tin the recess for the filhng and get a good iob.

Another very annoying trouble is frequently experienced.
Owing to the smallness of the nozzles of the cocks {usually about
5-32 or 3-16 of an inchy, a slight deposit in them of scale or other
similar substance will matenally check the free flow” of steam
that should take place. The stems are usually not packed and

the threads are apt to fit loosely. The result of these various
circumstances is that when the fiteman opens the cock a spray
of hot and muddy water blows out through the loose thread and
he receives it, perhiaps, in his sleeve. At all events, he finds it
unpleasant to use such try-cocks, and the reeult is apt to he that
he trusts implicitly in the glass gauge, and leaves the try-cocks
to themselves, plugged up, perhaps, to keep them from leaking.

There scems to be no good reason why J-inch and ¥.inch
angle valves may not be used in the place of the conventional
try-cock, for there are many advantages in such an arrangement,
and there is practically no difference in the expense.  The angle
valves arc werely substituted for the ordinary cocks, and nipples,
running off at an angle, are screwed into them.  The nipples from
the angle valves should open freely into the air.

Iy the use of angle valves many of the annoyancesincident to
the commion try.cock can be avoided. The stems of the valves
can be kept packed, so that no trouble from leakage in this
dircctiv., neced be feared. A small deposit of scale makes
but little difference in the efficiency of the arrangement, on ac-
count of the enlarged area of discharge; and if a troublesome
deposit should callect, the bonnet of the valve may be removed
and the pipe, being of conveniently large size, can be cleaned
out by a small rod or a stout wire. Another point of material
advantage in the proposed arrangement is that the scats of the
augle valves can be easily removed and replaced by new ones in
a few minutes, so that the valves can be kept tight. (It is true
that these small valves usually have solid seats, but they can be
had with removable seats, if desired) Under these conditions
there will be no temptation to the firenuin to neglect the try-
cocks.

There is-one objection to the use of angle valves that should
be considered, though it does not appear to us to be very
weighty, In removing and replacing the bonnet of the valve the
fireman is apt to use too large a wrench and to screw the bonnet
up with more force than is necessary. The result is apt to be
that, after removing and.replacing it a few times, the hexagonal
nut hecomes sheared all out of form, so that it is neither hexagonal,
nor square, nor round, nor any other particular shape. Then he
isapt to cali loudly foranew valve. Thishasbeen the experience
of some few of those who have uscd angle valves as suggested
above, but we think this trouble can be avoided by a few words
of caution to the fireman.

We may mention in this connection, another point that applies

equally to angle valves and try-cocks. The tendency in these
days is very noticeably toward the use of highersteamn pressures
than have been used in the past, and along with the higher pres.
sures we must necessarily have higher temperatures to contend
with. Thus saturated steam of 6o pounds pressure has a tem-
perature of 307°F., while steam of 100 pounds has a temperature
of about 348", and at 125 pounds its temperature becomes 353
Many alloys that-will resist temperature of 307"for long periods
of time soften up so much at 340" or 350" that they soon become
unfit for use as valve seats. In such cases it is found that pure,
soft copper can be substituted for the more fusible metals with
good results.—Zocomolive.

PUBLICATIONS.

*The Mincral Industry, Its Statistics, Technology and Trade in the
United States and Other Countries, From the Earliest Times to the Close
of 1893.” A large octavo volume bearing the above title will be issued in
January, 1893, by the Scientific Publishing Co., 27 Park Place, New York,
and 1t 13 claimed wiil be the most complete and valuable report of muineral
statistics ever published, and an indispensable reference book. Price $2 and

$2.50.

OBITUARY.

The death is announced in Betlin, on the 6th of December, of Werner
Von Siemens, the eminent German electrician, and founder of the firm of
Siemens & Halske. The deceased was born December 13th, 1816, at
Lenthe, in Hanover.

Ata recent meeting of the Peterborough & Ashburnham Street Railway
Company the following officers were elected : Jas. Stephenson, M. P., was
clected president, and A. Stephenson, secretary treasurer.

Mr. J. W, Orme, the owner of the London and Lucan stage line, after
having thoroughly looked intu the miatter, 1s about to give an order for an
clectne bus capable of accemmodating the passenger and freight traffic of
the enuire ine.  The cost is estimated at $2.000. A storage battery and 2
6 horse power motor will supply the power. Ttisexpected that the route, a
distance of 17 miles, will be covered ir less than 2 hours,

.2
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INSTRUCTIONS FOR THE MANAGEMENT OF ELECTRIC
CARS*
THE TROLLEY.

+ A continuous metallic contact is necded betwesn the genera-
tors at the power station and the motors on the car, and the
office of the troliey is to make this contact with the overhead
wire, which is, of course, directly connected with the generators.
‘The trolley and its appendages are therefore the first things that
require attention. The principal parts are “Trolley-wheel und
Yoke,” the “Tholley-pole,” the *Trolley-siand,” the “Trolley-
springs,” the “Trolley-pole wire” and the “Trolley-wheel pin.”

» The Trolley-wheet is made of a metal that will give a free
passage to the electsic current, and at the same time stand the
hard usage to which it is subjected.  As it revolves ataveryhigh
speed, it becomes a very important matter to properly lubricate
it. To cffect this the Trolley-wheel pin 15 wade hollow and
amall holes are drilled through the bearing part on which
the wheel runs. ‘The hollow is filled with an absorbent material

F16. 1.—~RHEOSTAT.

and the pin 15 then soaked in oil until a quantity is soaked up to
be gradually used as needed. The trolley-wheel and pins are
parts, therefore, that require veiy careful watching, for, if not
properly lubricated and kept in good condition they will wear
very rapidly and soon become useless.

Thke trolley-pole and trolley-stand nced no description here.
The stand 15 so constructed as to give complete freedom of
movement to the pole and thercby msure the trolley-wheel re-
maining upon the overhead wire. .

The trolley-pole wire is the wire that runs down the side of
the trolley-pole and its use is to convey the current from the live
wire to the machinery underneath the car. The current passes
through the trolley-wire, through the wheel and pin, through the
yoke, thence down the trolley-pole wire to the socket, through
the trolley-stand to the wire leading to the cut out box.

The cut out box is simply a switch placed in the circuit to cut
off the current, in case it is desired to work on or examine the
motors or rheostat with the trolley on the wire for light or any
other purpose. A car should never be left standing with the
trolley on the wire unless the cut out switch is open.  From the
cut out box the current passes to the Fuse Box, thence to the
Lightning Arrester and thence to the Rheostat.

The Fuse Box is the safety valve of the electric motor ; it con-
sists of 2 small wooden box containing a piece »f wire, of such
size and matecial that it will melt before the motors receive
current enough to do any damage It is important that the
heating-effect of an electric current passing through a wire should
be thoroughly understood in order to appreciate the value of the
Fuse Box as a safety valve. Heat is generated in 2 wire by the
passing of an electric current through it, and if the current that
is forced through a wire is in excess of its safe carrying capacity
the wire will heat 1o the danger point, or even become fused,
and destroy the insulation, or in other words, “burn out the
motor.” Time is an element to take into consideration here, for
heat cannot be produced without time. This must be remem
bered, for though generally it is proper to use a fuse wire that
will meit when a current of the safe carcrying capacity of the

*from *“Twin City Ry, Trainmen's Guide,”

motor is reached, it is sometimes necessary to use a fuse wire of
greater capacity than the maxi...um safe current,

The reason for this is that the motors require a mucls larger
current for starting with a full load on a sharp curve, oron a
heivy grade, than they can endure for any length of time. For
this reason the fuse wirc is much nearer the danger limit on
motor cars than is conmmon on stationary motors, and it will
only protect the machines from sudden rushes of excessive cur-
rent, therefore care should be taken in climbing long grades or
in any place where the work is heavy and extends over any con-
siderable time, that motors be subjected to no more current than
is absolutely necessary.

At the ordinary voltage of the line and with the ordinary work-
ing current there is no connection wita the ground ; but should
the voltage tise to such a point as would endanger the motors,
as is the case when hghtning strikes the hine, provision wust be
made to pass the current direct to the ground before it gets to
the motor.

The “Lightning Arrester” is a device through which the cur-
rent passes that has a direct connection with the ground, At
the ordinary voltage of the line there is no connection with the
ground, but should the voltage rise to such a point as would en-
danger the motors the current will be shunted and pass over to
the ground connection and escape.

To thoroughly unierstand the difference between the office of
the Fuse Box and the Lightning Arrester, the difierence between
current and voltage must be understood. The Fuse Box is to
protect from excessive current 5 the Lightning Acrester from ex-
cessively high voltage. A thorough understanding of this dif-
ference will also make plain the office of the “Rheostat,” thiough
which the current next passes.

THE RHEOSTAT.

The Rheostat is the throttle of the clectiic motor. It consists
of an adjustable resistance placed in the circuit between the
trolley and the motors for the purpose of cutting down or reduc-
ing the voltage or pressuic on the line.

The Rheostats in use oh the motors of this country are those
known as the T-H, and consist, as will be seen hy accompany-
ing cut (Fig. 1), of & main casting or frame with a channel pass.
ing around the outer edge in which are laid the contact or resis
tance plates, C, C. Through the centre of this frame passes a
spindle and engages the aim carrving the brush A by a kind of
clutch.

‘The current enters the theostat on the wire 4 in the direction
indicated by the arrow. Wire ¢ passes under the rheostat and
connects with the spindle at its lower end.  The spindle s insu-
lated from the frame where it passes up through to the sprocket

16, 2 ~RevERsinG Switen.

drum, so that the current cannot enter the frame, but must pass
up to the arm, thence to the brush (A).

The spracket drum has a wood centre, or other means of in-
sulating the rim (D) from the centre and spindle so that no cur-
rent can pass into the chains that connect the rheostat with the
controlling stand. Under ordinary circumstances when cevery-
thing is in working order and the cut out switch is closed the arm
and brush \A, are “chaiged” wlen the trolley is on the wire
Now, when the sprocket drum is turned the arm is carried
avound and the brush will be brought into contact with the “ap-
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proach plate” (B). \When the brush is on the approach plate (B)
the current passes through the resistance (C C) and out on the
wire (5) known as the “end wire” to the mnotors. The cffect of
the current passing this resistance is to cut down the voltage.
Anothier cffect of the current passing through this resistance is
to develop heat and f long continued will bum out the resis-
tance.

It is evident fiom this that the resistarice of these platzs should
not be allowed to become impaired in any way. If this resi..

Fi6. 3—T.-H. MoTtox. S. R. G.

tance gets “shont-circuited” the motors will be subjected to the
full voltage of the line at the start, which will start the car with
a jerk and also endanger the machirary.

As the brush is moved arourd on the contact plate towards
wires (5 and 6) this resistance becomes less and less until the
brush 1eaches the contact to which wire (5) is connected when
the tesistance is all cut out, and the current at full voltage flows
direct to the motors. Wire (6) is what is known as the “loop
wire.” The brush is moved on to the contact to which this wire
is connected when a higher speed 15 desired.
The connection of this wire at the motors will
be explained in another chapter.

THE REVERSING SWITCH.

After passing the rheostat the current passes
through the field coils of the motors, thence to
the reversing switch, thence back to the arma-
ture and then to the ground.

The reversing switch (Fig. 2) is a device
for reversing the flow of the current through
the armature. 1t consists of a picce of well
seasoned wood or other non-conducting
material, upon which are mounted two oscil

“lating levers G and F, which are conneéted
together and operated by the insulating strip
C. This method of operating the reversing
switch may be scen by reference to the wiring
diagrams, Figs. 5 and 6, where it is shown in
the reverse position to Fig 2. The picces D
and E to which the levers G and F are
pivoted, arc connected by the wires 8 and 9 to
the terminals of the armatures.

The contact jaw A is cotinected to the con-
tact jaw B, by a wire at the back of the board.
The current always enters on the wire 7 from the field coils,
thence it passes through one or the other of the levers Gor
F, to the armatures by one of the wires 8 or g back on the other
wire through the other lever to the ground connection, out on
wire 10 to the ground. ’

The method of grounding wire 1015 fully shown by the wiring
diagrams. In the position shown in the cut the current enters
on wire 7 to the contact jaw B through lever F to the pivot E,
through wire 9 to the armatures, back on wire 8 to the pivot D

through lever G to the ground conncction and out on wive 1o to
the ground.

When the switch is reversed the lever G will be in contact
with jaw A and lever T in contact with the ground conncction
and wire Jo. In this position the current will enter on wire 7 to
the contact iaw B, but this jaw not being in contact with the
lever, the current passes through the wire at the back of the
board to the contact jaw A, thence through the lever G to wire
8 through the armature in the oppaosite direction back on wire 9
through lever ¥ to the ground contact, thence to
the gruund on wire to. It is cvident from the
above that the wire 7 had at all times the full vift.
age of the line and that wire to makes connection
with the ground,

Anythung that will preduce an arc across from
cithet A or B to the ground connection will ground

The same is true of the two points D and E. From
this it is cvident that two things are necessary
for the preservation and proper working of the
switeh, viz.: 1st, That the insulation of the various
parts be made and maintained perfect, 2nd. Thay
the switch must never be moved or placed in
such a position as to make an arc with either of
the levers and the contact jaws.
MOTORS.

We have followed the path of the current from
the trolley wire down to the motor. We have now
to consider what takes place in the motors them-
selves. Thére are two different kinds of motars
used on the lines of this company. The Sprague
and T-H, or Thomson-Houston. Of the Sprague
there is but one type. Of the T-H there are
three types, viz.: Type 50 H. P,, S. R. G,, Type
30H.P, S R.G, and Type 30 H. P,, D.R. G.
Of the different types of the T-H the difference lies in the
size of the wire and in the gearing only. The distinctive differ-
ence between the Sprague and the T-H is their field connections.

S. R. G. (single reduction gear) denotes one pair of gears.

D. R. G. (double reduction gear) denotes two pan of gears.

The two field coils of 2a T-H motor are in parallel with each
other, while those of the Sprague are in series. Two wires or
coils are smd to be parallel when the current divides between
the two and takes two separate paths after which it again unites.

Fic, 4. F1eLp MaGyETs, SPRAGUE SysTEM.

They are said to be in series when the current passes through
one and then through the other.  Fig. 3 is a perspective view of
the T-H, S. R. G. motor, showing the wire connections. Wires
(5 and 6) connect with the rheostat. Fig. 1. Wire (7) connects
with the reversing switch. :

As indicated by the arrows the current flows in on wires (5 or
6) and outon (7). This is true at all times. Wires (8 and g)
connect the armature tenninals with the reversing switch as
shown in Fig. 2. The current in these wires is flowing in. one

the linc and result in the desttuction of the switch.

-
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direction when the motor is running in one way and in the
opposite direction when the motor 1s tunnm¥ the other way.

hie cuirent cnters the armature on the wire that is toward the
front of the car, in whichever way the car may be running.

In Fig. 3 the board shown at the side of the motor frame is
known as the field board. It is made of two parte; one of
which has grooves running up and down in which the wires are
Inid. The wires (5, 6 and 7) enter at the top and connect to
three wires running up and down in the three parallel grooves.
Wires (5, 6 und 7) connecting with the ficld coils, are connected
with these wires. By this arrangement the wires (5, § and §)

o e Sl
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are all connected together, also (6, 6 and 6) and (7, 7 and 7).

Thus the current entering on (5) in the direction indicated by
the arrow passes down the wireon the inside of the blpck and
divides between the upper and lower field coils, passing through
the-field coils and out on wires (7, 7) reuniting and thence to the
reversing switch, Thus it will be seen that of the total amount
of current passing one motor, only half passes each coil,

When the rheostat is on the “ loop” the current enters on wire
(6), divides between wires (6 and 6) on the fields, passes through
a.portion of the field coils only, then out on wire (7) as before to
the reversing switch. Returning from the reversing switch the

L g

current enters the armaturc on one of the wires (8 ur 9) passes
through the anmature and out on the other wire, back to the
reversing switch, thence to the ground.

The ficld wiring of a Spraguc motor is shown in Fig, 4. The
current enters on wire (§) passes into and through the upper
ficld coil, thence down the connecting wire, as shown, into and
through the lower coil, thence out on wire (7) as indicated b
the arrow.  From the ficld coils it flows to the reversing swilc%
and back to the armatures in exactly the same manner as in the
T-H mnotors.

It will be noticed that the principal electrical difference be-
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tween the T-H and the Sprague motors is that the current di
vides between the field coils of the T-H motor, while it passes
tkrough the coils of the Sprague motor one after the other of’in
series. "

Fig. 5 is a diagram showing the wiring of the T.-H. S. R. G.
motor car with the loop connection. When the “loop” is left
out 1t is simply disconnected at the notor and the two connec-
tions shunted together at the rheostat as shown in the diagram
of the witing of the Sprague motor car, Fig 6.

[ To be continued. )

.
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Fia. C.—Dircran or Wirixe Car ror Spracuz D. R. G. Moroers.
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THE sixteenth convention of The National Efectric Light
Association of the United States, will be beld in S. Louis, Mo,
on February 28th, March 1st and 2nd.

CONSIDERASLE doubt exists regarding the relative advantages
of high versus low speed engines in clectric lighting stations.
A number of inquiries have reached us on this subject.  With a
view to the clucidation of the question, we shall publish in sev-
cral succeeding numbers of the ELECTRICAL NEWS a series of
articles on the subject, and touching also upon the general char-
acter and arrangement of steam plant necessary to give the
greatest cfficiency of service at least cost of operation.  We trust
that these articles may prove of value to engine builders, owners
and operators.

A HAMILTON company has applied for a charter to construct
and operate electrical railways radiating from that city to other
cities and towns in Western Ontario, and to lease and operate
street railways in various municipalities. The idea with which
the company was organized was that power to operate all these
proposed undertakings could be generated at Niagara Falls and
from thence transmiitted by wire to Hamilton. As the result of
having consulted Mr. W. T. Jennings, the well known engineer,
‘the promoters learn to their disappointment that under present
conditions the scheme cannot be worked on a paying basis,
owing .to the cost of the plant. This fact was stated in the
ELECTRICAL NEWS more than a year ago in an article exposing
the scheme to boom Queenston Heights as a manufacturing
centre,

WHILE the electricity building at the World’s Fair will pro-
bablyafford too little accommodation for exhibitors of apparatus
legitimately pertaining to the practical application of electricity,
much space is being granted to what are known as “electrical
fakes” The Electrical Engincer of New York enters a well found-
ed protest against the admission of exhibits of this kind to the
building, where they would appear on the same plane with those
of legitimate character. The veryfact that they are to be allowed
to form part of the clectrical display, will in the eyes of the public
be regarded as evidence of their genuineness, and thus a decep-
tion which has already drawn from the pockets of the credulous
vast sums of money, wjll be given a certificate of character by
means of which the evil may be perpetuated. * This condition of
things, bad enough under any circuisstances, when allowed
to proceed at the cxpense ot those desirous of making a saus-
factory exhibit of apparatus of a legitimate character, becomes
a grave injustice.

A CORRESPONDENT complains of the irregular admission of
steam to an engine 12 inch, by 16 inch making 150 revolutions
per minute. He says the steam is cut off for thiee and four
sirokes at a time, at quite regular intervals, and yet that ke
cannot detect any variation of speed. He does not give a very
clear description of the kind of engine, but it would appearto
be an automatic cut-off engine, probably with a spring governor
controlling the position of the cccentric.  If so, it might be quite
possible that the speed of the engine.increased sufficiently to
_miove forward the cut-off arrangement and prevent the engine
getting steam. It could not happen without some increase of
.speed unless the governor be so erratic in its action as not to
contro! the engine atall. From our correspondent’s statements
we judge that the engine has too little to do for the size of cylin-
der and pressure of stcam used. If the load on the engine is
not to be increased, better results would be got by reducing the
ptessure.  This is clearly a case where indicator diagrams should
be taken, in order to determine what really Qoes take place in
the cylinder.  Get the indicator to work, friend, and send along
the diagrams, and we can then tel] you better what to do.

ELECTRIC lighting companies who may be doing considerable
house lighting by means of altcrnating system and converters,
should select a central point of distribution in 2 block in which
to locate it possible one converter to do all lighting required in
such block. A much smalier converter capacity will thus be
required than if every house was fed from its own converter, and
as any good make of converter will carry 2 temporary overload
of from 25 to 3o per cent, it will readily be seen that this
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method is surely a commendable one. As to the size required
for such converter, a safe plan would be to have it of such capa-
city that it will be able 1o provide threc lights out of every ten
wired for. This would probably be all that would be required in
the way of repular lights, but if four to every ten should be
needed at times, the converter would be found to give them with-
out any trouble, provided it were fused large enough to carry the
temporary overload. In this connection we would advise even
under ardinary requirements the fusing of all converters suffi-
ciently large to carry double their rated capacity. There may
be occasional cgses where this rule would not apply, but in the
general run it will be found to be about right. It might be
argued that there might be a possibility of some one house in
the block requiring all or nearly all of the lights in the house in
use occasionally, but even in this case the rule would still apply,
for we question if there are as a rule more than two and in many
cases more_than one light out of every ten in use in dwelling
houses, unless at a special hour, and even then our three in ten
would amply provide both for the house using nearly all
their lights as well as the others.

THE world was startled some months since by the bold pro.
posal to construct an electric railroad between Chicago and St.
Louis, the trains on which would run at a speed of one hundred
miles per hour. A company-with a capital stock of seven mil-
lion dollars was organized, and the work of construction com-
menced. Fifty thousand shares of the company are now being
placed on the market, accompanied by what is termed a conser-
vative esumate of the yearly revenue and expenditure. The
revenue is estimated at $2,895,000, and the expenses, including
interest charges, at $870,000, leaving the net earnings $2,025,000,
or equivalent to a dividend of 29 per cent. on the capital stock.
This at first glance might look like a good scheme to invest in,

* but on a closer view, presuming the estimated income to be pro-
perly based, $450,000 seems to be altogether too small a sum
for operating expenses. Attention is also being drawn to the
fact that even though it might be found practicable to construct
apparatus which could be operated at such a high rate of speed
—a subject on which thereis the strongest reason for doubt—
there has been nostrong desire expressed by the public to be
carried at such a rapid gait. There are already two or more
railroads running parallel with the route of the proposed electric

road, with which the traffic must be divided. It is likewise

pointed out that if the new enterprise were likely to prove the
bonanza which the promoters claim it will be, the existing rail.
way corporations would be quick to perceive the fact and to buy
up the stock. The scheme appears to be viewed with a good
deal of suspicion, and the independent electrical press is fulfilling
its duty by advising the public to be cautious about having any-
thing to do with it.

THE dangerous and destructive influence of earth cunents
ansing from the operatibn of the electric street railway has
begun to attract attention in Toronto, as well as in Boston and
elsewhere. A few days ago a spark was observed at the junc-
tion of the gas and water pipes in a koitting factory zbout a
quarter of a mile distant from the Toronto Sareet Railway Com.
pany’s power housc. The current proved to be sufficiently
strong to heat to a red heat a pair of pliers placed against the
water pipe. An clectrical expert to whom the occurrence was

| til he bad satisfied himself of its truth by personal observation.
There is no doubt that in this particular instance the building
| _and its contents were in imminent danger of being burned up.
How many other cases there are in which similar conditions pre-
vail 1s a2 matter thathas not been determined. It is but reason-
able to supposz, hawever, that the case mentioned does not con-
stitute a solitary exception. To the incquality of the grounds
made use of is believed to be attributable the fact of certain pipes
being so heavily charged: Whether or not means could be found
of equalizing the grounds is at present a matter of speculation.
It is rumored that new cables of the Bell Telephone Company’s
underground system are showing signs of decay as the resule of
electrolytic action duc 10 these currents.  In Boston, the under-
ground gas and water mains are said to have been affected in
like manner and from the same cause.  If it should turn out to
betrue that earth currents are so destructive, street railway cor

. >

reported was inclined to regard itas a piece of imagination un- -

porations will be compelled to do away with them by erecting «d-
ditional overhead wires or by some other means. This is a subject
of the greatest importpnce, and one which we should like to see
diszussed in all its bearings at the approaching convention of the
Canadian Electrical Association.

ON the evening of Sunday, the 19th -December, the people of
London, Ont,, were startled by aterrific noise and a shaking as
if an earthquake had rushed past the city. Quite a number of
windows had the glass broken, and some houses were invaded
by picces of iron or brass entering by way of the roof without
cercmony. Next morning the public became aware that the
disturbance had been caused by the explosion of a locamotive,
which had been standing on a siding near the vound house.
The tender and fire-box part of the boiler were left on the track
at one place, and a few feet away stood the truck supporting the
cylinders of the engine and the fiont end of the boiler and the
smoke pipe. Broken and bent boiler tubes and picces of
machinery and plates twisted into odd shapes lay between. The
circular part of the boiler was gone. Nearly every window n
the round house was broken and there was a picce of the brick
wall about twenty feet long down. Only two men were hurt,
and neither of these very badly. It isreported that one of thess
men was in the act of climbing up on the engine to look at the
steam gauge when the explosion took place. Itis a mystery
that he escaped alive. The boiler must have had plenty of water
ia it, because the crown sheet of the fire-box was not damaged.
Had the water been too low the crown sheet would have been
the starting point of the explosion, and in all likelihood no other
part of the boiler would have given way. The front end ot the
boiler shell looked to be about 4 fcet in diameter and the pieces
of plate scattered about appeared tobe 1ron of good quality and
to be about three cighths of an inch thick. The pressure must
have been very great, and the plates would seem to have been of
about cqual strength, asall the round part of the boiler was
blown to pieces. A good iron shell 48 inches diameter made of
plates 34 inch thick and double rivetted would have a bursting
pressure of about five hundred pounds per square inch. The
fire box had screwed stays about 4% inches centre to centre.
and the plates seemed to-be 3£ inch thick. The bursting pres-
sure of flat sides of fire box would be more than 1000 pounds per
square inch. This is confirmed by the fact that when the round
shell went to pieces the fire box remained quite sound, The
engine had been standing on the siding to be ready for work on
Monday moming with a little fire in jt, as is the custom. [t is
apparent in this instance that the safety valves must bave failed
to relieve the pressure. The probability would be that the
engine standing motionless all*day and free from the usual
shaking, the safety valves became fast in their seats and did not
open atall. The steam space in a locomotive boiler is so very
small that with no outlet for the steam a small firc would soon
tun the pressure up to the bursting point.

PERHAPS no part of a2 dynamo requires more-care or attention
than does the commutator if good running is the object aimed
at. This not only applies to those commutators in which there
are a number of segments, but particularly to those in which
there are few, as a T-H Arc light dynamo, for in no onc place
can carclessness in cleaning or any neglect whatever result so
disastrously as here. Of course in this make of dynamo the
blower or blast producing mechanism becomes almost =
bart of the commutator, and requires the best of care and
handling to produce the best results.  We have known of cases
where the screens that admit air into the blower have been so
choked with dirt and ol that the only wonder was where the
blower managed to get any air at all to deliver at the jets. The
result was, flashing circuits and plenty of them, the cause of
which seemed a mystery to the party who had the handling of
the dynamos and who was supposed to look after and cure any
tendency in this direction. As soon as the choked up screens
were removed and replaced with new ones, the flashing at once
vanished. Cleanliness and attention are as much a necessity
with this part as oil is for the bearings. Then again to sccure
smooth running, the segments must not be allowed to become
worn to any great extent, but when they become well marked
with the track of the brushes should be replaced with others
that are smooth and in good shape. The brushes must also be
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kept with an even smooth edge and not have tvo much bearing . even enough water for condensing purpeses can perhaps
on the commutator—just enough being required to prevent'them  add a few small heaters or cookers to their power or lighting
from jumping as the different sections of the commutator pass” circuits to advantage ; at least the matter is worthy of consider-
them. We have known cases where the brushes on a T-H arc  ation, and to those who care to give it some thought we heartily
dynamo were set with spring enough to exert a pressure of fully  commend it.
25 1bs. (and perhaps more) on the commutator, at the end of

cach brush, gnd the wonder was expressed that the commutator V’ .. 500-VOLT MOTORS. ]

segments wore away so fast at the end of each segment. The In most of our citics, motors are now run chiefly on 110 or 120

brushes being set as they should be, and new segmeats being put volt circuits, a few being found also on arc senes circuits.  There
in place, the trouble was remedied at once, resulting in anal.  APPears to be, however, says the Electrical Engineer, a marked

most even wear of the segments all around. These remarks do  tendency towards the use of constant potential motors, at as high
not apply to the many segmented commutators that are mostly 2 voltage as 500, not mercly on railway circuits, but in regular

used on non alternating incandescent dynamos and power gen-  Power work.  Mr. A. C. Baich, the elcctrical. engineer of the
crators, but even in these cases the greatest amount of careand ~ Union Power Company of Portland, Ore., writes us that they

attention is required at that part of the machine, it being neces- "OW have in operation something over 700 h. p. of s00-volt
sary to go over them segment by segment occasionally to see if ,Motors. It would, he remarks, be a financial impossibility to
any of the mica insulation between the segment has worn out or - Tub atany lower voltage, as the station is three miles fiom the
become otherwise disturbed, leaving a slot that v fill up wnh ' centre of distribution.  The 500-volt machines have given little,
carbon dust or copper from the brushes and cause a short cir-  if @MY, extra trouble, as compared with the 110 or 220 volt

cuiting of some of the segments.  Another cause of trouble with ~ MOtots. . . .
this class of commuiator will frequently be found in the drag- [his is interesting and encouraging, and is confirmed by the

ging of a film of copper across the mica from one segment to the ~ epoTts that reach.us from another luge city, where about 850
other, causing agan short circuiting and trouble. We feel safe I P. nominal is now being fu.mlshcd with 500-volt motors, aver-
in asserting that there is no part of a dynamo that requires one "8N8 7.% to 1o h..p., ‘“"_’ gowng up to 35 h. p .ln this case the
quarter as much attention as the commutator does ; of coursein  Station is about mld\v:'ay in a system ot: distribution strctf:hmg 5
alternating machines proper there is none of this trouble on ac-  Miles, or about 2% miles cach side of it. The demand is grow-
count of the collector rings being in one piece all the way round, "8 and the motors will reach 1,000 h. p. daily this year. As

but even here care and attention used in keeping them flat and  Overhead circuits are used, the extensions of the service are
smooth will be more than repaid by the little trouble they will ~made quickly and cconomically. Current is metered, and also

cause when so kept, not to speak of the uneven wearing of the  S01d at a flat rate, but prices, so far as we can leam, average

collecting brushes when the rings are allowed 10 become serrat-  four or five cents per hoise power hour, and perhaps shade be-
J ed and lumpy. low that for large powers, running, however, well up 10 ten cents

- for small powers.

We think the ficld here indicated is worthy of study by station
managers. Motors of high voltage are now well burlt, and even
in the smallest sizes are capable of vielding excellent results ;
while the saving of copper in the circuits is something enormous.
But perhaps we shall not see the full possible development of
this field until a higher volt incandescent lamp also makes its
successful debut. Meantime, in planning indcpendent power
circuits, managers should, we think, concentrate therr energies
and attention on 500-volt work, as being safe for the public, as
more economical for themselves, and as admitting of the dis-
tribution of power over a much larger territory. .

APPARATUS for the production of heat by application of elec-
tric current has become a commercial article and has to a certan
l extent passed the experimental stage.  Such apparatus is at. pre-
‘ sent being made by several firms for the operation of tailors’ irons
and a variety of utensils for use in the household, such as grid-
dles, ;stew-pans, coffee and tea-pots, bed and bath room heaters,
in fact in some cases there have Leen offered for sale in the
market heaters for either hot water coil heaung or hot air.  Per-
Lfmps the most surpnsing thing 1s that these heaters ate reported
as actually being operated at ittle or no cost above that of coal
for the same purpose.  Such reports however come from stations
that are wholly operated by gneans of water power. This leads oo
us to remark that owners or managers of light and power WIDTH OF BELTING.
plants who have ample water in their dams all day long cannot ~ How to find out what width of belt to get often bothers mill-
employ it in a more remunerative way thanto operate a dynamo wrights and pawer users ; and sometimes they make great mis-
or d)-n:"nos for this very purpose. Of course the current t:lkcs, gclting belts that are much too narrow to do the \\fork

for such heating and cooking will have 10 be put down to rock  that is demanded of them, or else paying for belts and pulleys .

which are much too wide for the power that they have to carry.
leave margin enourh to pay a nice profiton the amount invested,  Leather belts are the most used, and they are useéd more on cast

Some of our rcaders after perusing the above may give more  i¥on than on any other kind ; and the following rules apply to

than a passing thought to the advisability or possibility of add- th.csc condit_ions. We “'i!l_ assume that the belts are 7;32inch
ing these heaters or cookers to their power generators or hght.  thick, and in good condition. Of course the width demanded

bottom prices if the system is to be introduced, but it will still

ing circvits. In this respect there will have to be considerable  depends in great measure upon the mode of fastening employed; -

judgment displayed, for while it would be possible to put any for the belt itself will not carry any more strain than the lacing

affair that would not require more than say 20 amperes op an  ©F other fastening will.  This table will be found practically cor-
ordinary lighting circuit, if wired heavily cnough, it certainly  Tect for the conditions named ; and for an arc of contact of 180°
would be detrimental to the lighting service to attach one that O the pulley ; that is, where the belt wraps half way round the
would require double that amount, unless a special wire was put  pulley :—

in tofeed it, as well as what might be used in producing ights. ©  For single leather lacing, the width of belt in inches is 0.0197
Again, with a power circuit, it would in most cases be an casy * times the pull needed upon the pulley to carry the power at the
matter to put on an appliance consuming say cirrent up to 50 Speed at which the belt is running.  For single rawhide lacing,
amperes without distutbing the speed of any of the motors, but 0183 “‘"“:5} double leather, o.0171 ; double rawhide, 0.0160;
it might make quite an appreciable difference if 100 amperes  f0f riveted joints, o.ot11 times.

were suddenly thrown on, unless, as mentioned abeve, special The number of pounds pull required to carry any number of
arrangements had been made to supply this amount of current  horse power, at any speed per minute, 1s found by multiplying
at any one place by enlarging the mains and supply wires. the number of horsepower by 33,000, and dividing by the speed
Everything considered we feel that we arc giving good advice 0 feet per minute.  Thus suppose it be required to camry 290
when we say to station managers, take the matter up and ponder  NOTSE power at 2700 feet belt speed, by a leather belt 7/32 inch
overit ; there will some good come of it, if you should happen  thick, Tunning on a <ast iron pulley upon which it wraps 1S¢°,
to be one of the lucky possessors of a good water power andone  the lacing being single leather , then the pull will be 290 x 33,000

that is available the whole year round. It would be absurd for :"0‘17;)°°"7354~4 poundls_- ;fh; 3"‘-];1“"'6‘}’ in inches willbe 354.4 %
B : 0.0197 =7.02, or practically 7 inghes.

us to nd"fc the same course for those who are cempelled to Ifthe belt was Iaced with double rawhide, then the widih re-

operate their plant by means of steam power, but it can be done  quired would be only 354.4 X0.6111= 3.93 or practically 4 inches.

in a small way, even under these conditions. Thoscwhopossess — Potwer and Transmission. B

~ /
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THE COST OF ELECTRIG SUPPLY."
By Dr. Joun Howrinson, F.R.S.

ELECTRICAL engineers now realize that they have to provide the same
plant and no more 10 given steady supply day and night, as to give a supply
for one hour out of the twenty-four. They also now realize thatf they nre
10 be ready to give a supply at any moment, they must burn much coal and
pay much wages for however short a titne the supply is actually taken, 1n-
deed, the term ' load-factor ™ proposed by Mr Crompton is as constantly
in the mouths of those who are interested 1n the supply of electricity, as volt
or ampere or horse-power. ‘The importance of the time during. which a
supply of eicctricity is used was so strongly impressed on my fmnd years
ago, that in 1883 I had introduced 1nto the provisional orders with which 1
had to do, a special method of charge intended to secure some approach to
proporuonality of charge to cost of supply. Unfortunately the orders of
that day all came to nought.

A supply of clectricity must be delivered at the very moment when the
consumer chooses to use it, and as long as and no longer than he pl-ses to
use it; it cannot be very readily or cheaply stored, and much of the cost of
production is the fixed charge for plant and conductors. Furthermore, the
provisional orders require that the supply shall be available at all hours:
hence coal must be consumed and workmen must attend, though but few
customers are drawing a supply. The service of supplying electricity has
from an economic point of view a great deal of similarity to the service of
providing a breakwater for a harbour A great deal of the expense is inde-
pendent of the number of hours in the day during which the supply is used.
‘To put it in another way, the cost of supplying electricity for 1,000 lamps
for ten hours is very much less than ten times the cost of supplying the same
1,000 lamps for one hour, particularly if it is incumbent on the undertaker to
be ready with o supply at any moment that it iz required.

The actual importance of considerations of this kind can only be realized
by examining figures, The figures may as well be estimated figures, be-
cause the circumstances vary from one neighborhood to another. No
criticism of the details of the figures will aflect the general character of the
conclusion. Let us then imagine a station capable of supplying 40,000
16-candle lamps at one time, with wains and spate machinery encugh to
ensurc that the supply shall not fail, and let us see what the charge for
runnizg such a station will be; firstly, on the hypothesis that it is always
to be ready to supply the 40,000 hights at half-an-hour's otice, day or ight,
put wne bigits are barGiy ever actually required , secondly, on the hypothiess
that the 40.000 lights are steadily and continuously supplied day and night.
These are the two extreme cases possible.  1n the former, the load factor 1s
nil; in the latter it is 100 percent.  If the charge is by meter at 8d. per
unit 1n the former case, the revenue will be mi: 1 the latter 1t wall be
£730,000Q year. -

We are going to dwvide the cost of supplying clewtnaty nto two parts.
a part which ts independent of the hours the supply is used, and & pan
which 1s directly proportional thereto, and we aie going to cstinate the
amount of each clement. It is for the purpose of ascertaining these elo-
ments that we cotisider two quite hypothetical cases; cases which can them-
sclves never actually occur,

We must first have an idea of the capital outlay required. To provide
the maximum of 40,000 lamps we need to deliver 2,500 units per hour, and
we may estimate the capital outlay as follows.

Feedersand mains. ........ . .

£1435.000
Let us deal with the annual charge for cach stem of capatal scparately on the
two hypotheses.  The charge for land and for buildings, including repaurs,
is clearly the same in the two cases, say at 4 per cent. £1,000 for the land,
and at 7o per cent. £1,500 for the buildings, The boilers, engines and
dynamos will have a charge for interest and a charge for writing off, or
amortisation as the French aall it, thatis, for writing off the value of the
plant before the tme at which 1t becomes antiquated—~cxactly the same 1n
the two cases. The boilers 100 will-require exactly the same repars
whether they are merely keeping stcam or whethier they are generating steam

continuousty , but the machinery will certainly require more for repairs and
rene- s if it is all running than it a part only is running without load and
the «ust is standing ready for a load if required.  1take g per cent. as the
charge for.interest ; 3 per cent. for.amortisation; 8 per cent. for repairs and
maintenance, Of the repairs of cngines and dynamos 1 assume that 2 per
cent. will be apphicable if the plant runs hght, the remamming 6 per ceat. f
it 1s fully and continuously loaded.  The scs connected with conduct-
ors, switchboard, cte,, will be exactly the same whether the current is pass-
ing or not; these I take at1g percent.  Therates I put down at fso0 a
year. Theaccount then for the fixed charges already coumcrated would
stand as {ollows :

Running light. Fuily loaded.

Landiciieceiies snneeicannes  A1,000 41,000
BoildingSeceainscsns connones 1,500 2,500
Rates.cieeenn innne . seen 500 500
BOMlErS cvicvecesvacarsanveane 2,100 2,100
Swichboard and condisétors. .. 7.800 2,800
Engines..coveiiiniaienitaen. 2,160 3.600
DynamoS.ccecies sravseensanas 1.350 2,350

- - L g0 £18.750

* Presideatial Addres to the members of the Jonior Engiaeering Soasty, deliv
cred Norear o o she R bers of the Jonior Eagiseesing Soasty, del

Ve now come to a most important item in the account, the coal. ‘There
is no doubt that with uniform and continuous load a unit of clectric energy
—13% horse-power for one hour—can be produced for less than 3 1bs, of
coal; it is also pretty much admitted that with a load factor of about 12
per cent,, but continuous mantenance of pressure, the consumption of coal
in good practice is something like 7 1bs.  That is to say to keep the hollers
wit.m, turn round the machinery for 24 hours, and deliver full current for 24
hours, will require 72 1bs. of coal per kilowatt , whereas, to keep the bolers
warim, turn round the machunery, and deliver current fur three hours, will re.
quire 21 lbs, of coal.  The boilers being kept warm, it will take 5¢ lbs, of
coal to generate steam enough to give a unit per hour for 21 hours, 58 lbs.
to give a unit per hour for 24 hours ; subtracting this from 72 lbs,, the
amount required both to generate steam und keep the boiler warm, we may
infer that to keep the boiler warm and merely turn the machinery 1o readi.
ness to meet a demaad will take about 13 1bs. of coal per day for evety unit
per hour the plant 1s capable of producing, In 1889, for the Society of
Arts, tests were made of a Paxman compound engine, from which 1t appenrs
that a boiler which, when fully loaded, consumed 4o 1bs. of coal per hour,
required § 1bs. per hour to keep stecam up to normal pressure when the en-
gine was standing ; that is, 10 per cent. of the coal used was ysed to main-
tain the steam pressure.  Remembering that in addition wg keep some of
our machinery moving, this may be said to confirm the figures adopted.
Thus, if the plant ruas light all the year round 2.775.000 tbs , or let us say
6,000 tons of coal will be consumed,  If the piant runs futly loaded 63,700,
000 1bs., or let us say 30,000 tons would be consumed. )f we suppose the
coal to be the best smokeless it might cost 205 per ton.  Next we have
water, oil and petty stores; say £600 and £3.000 in the two cases. \Vages
will be a little less if we run light than if we run fully loaded, and of course
will largely depend on local circumstances ; let ussay £5.000 and £7.500
in the two cases.  This gives us substantially all the expenses which have to
to be met, and our account will then stand thus .—

Runmng hight, Eully loaded,
51&41 1!8-750
6,000 30,000

600 3,000

5.0p0 7.500
£a8,010 459,250

Thus the cost of merely being ready to supply 2,500 units per hour at
any moment throughout the year will be £28.c10, and the cost of actually
supplying 2.500 units per hour for every minute in the year will be [59,250.
The undentaker, therelore, who incurs the lability to supply, ought to re-
ceive £11 per annum per udit per hour from those on whose behalf he in.
curs the liability, and if he recaves the £1x he need not charge more than
173¢. per unt for what he actually supplics, to cover his expenses.  That
these figures are fair approximations can be seen as follows. According to
this caleulatwn the cost of supplying 2,300 units fur une hour per day o
£28,010 + 2,500 A 365 » 8,3d. = £26,277. and the charge for the service at 8d,
a unit would be £30,417 . it is doubtful if such a supply would pay. On
the other hand an indicated horse-power on such a scale could certainly be
supplicd coatinuously for from £12 to £14 per annum, and according to
this calculation an clectrical horse-power will cost just under /18
per annum. No account is taken of cxpenses peculiar to com-
panies, such as directors’ fees and the cost of forming the com-
pany. It will also be noted that it is assumed that accum.
ulators are not used.

‘The charge for a scrvice rendered should bear some relation to the cost
of rendering it.  1fit is 2 matter of open competition the matter will settle
itself, for no onc will for long be able 10 supply some customers at a loss,
and recoup himsell by exorbitant profits from others.  If the matter bea
case more or less of monopoly, the adjustment is less certain, thus the Post
Office charges 3d. postage for a printed circular and 1d. for a written letter,
the two costing the Post Office exactly the same,  What a boon to the pub
lic it would be, if the Post Office would charge more for printed trade circu

Jars, which in nine cases out of ten are a nuisance to those who receive them
The supply ot clecxricixy.is not quitc a monopoly ; companics compete with
each other, and there is always the competition with other methods of illu-
mination such as gas and paraffin. It is clearly to the advantage of the
undertaker to secure all those customners whom it pays best to supply, and
as far as may be, to compel *hose who are unrenumerative (o adopt these
other methods.  The ideal method of charge then is a fixed charge per
quarter propostioncd to the greatest rate of supply the consumer will eve,
take, and a charge by meter for the actual consumption, Such a method 1
urged in 1883 and obtained the introduction nto certain provisional orders
of a clause sanctioning **a charge which 1s calculated partly by the quanuty
of energy contained in the supply. and pantly by a yearly o other rental de-
pending upon the maximum strength of the curment sequired to be sups
phel” In fixing the mates of fixed charge it must not be forgotten that it
;S improbable that all consumers will demand the maximum supply at the
same moment, and consequently the fixed charge named might be reduced
or sorne profit be obtained from it.  There is no object in reducing the cost
of electricity for lighting in the case of any customer much below the cost of
cquivalent lighting by gas, unless there are competaors n the field willing
to do it, hence the curreat charge proportioned to the power supplied may
safely de increased.  In certaun rocent cases ¢ «huch T am acting as en
gincer, the Board of Trade have sanctioned, on my application, *‘for cach
unit per hour in the maximum power demanded, a charge not exceeding £3
per quanter, and in addition for cach unit supplied, a charge not exceeding
two-pence.” It is somelimes said as an objection to this method of charge,
the public will object to paying a fixed charge whether they make use of
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their lights or not, and that in fact they will not pay it. The best answer
that can be made is to give everyone the choice of belng charged the maxi-
mum simple rate provided by the order, or by the compound rate as they
prefer.  What is wanted is not so much an increased charge for those con.
sumers whose lights are used for a short time, as such a special reduced
charge for those whose lights are used long as will induce them to use the
supply,

It is instructive to compare the cost to different classes of consumers of
electricity and gas for lighting with 16 candle gas. Flat flame burners
must be large and of first rate quality to give mere than two candles per
cubic foot of gas per hiour ; the large majority of burners give much less
than this even at their best, and, as n rule, the pressure of gas is not regu-
Iated, and much gas is wasted as far as the production of light is concerned,
Incandescent lamps give about one.quarter of a candle per watt; hence n
Board of Trade unit is cquivalent to 125 cubic feet of gas, Thus wereadily
arrived at the following comparative table, the charge being at the rates re-
cently sanctioned by the Board of Trade :—

H ] Price ol; ushnt \v}{’lch
ours of use per cost of lighting
annum, Load factor, ectricity and 16- candle
. gas are equal,
480 5.5 .55. 4d.
960 10°9 3% gd,
1.440 16°4 as.  8d.
1,620 at'g as.  qd.
2,880 320 23 od.
3.840 43'8 1s.  tod.
7.680 876 1s.  7d.

In the accompanying curves are shown the cost of production, and the
charge per unit at the compound and simple rate.  ‘The ordinates represent
pence, and the abscisse the number of hours per annum the supply 15 used.
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1t is obvious that these whose user is long will find the clectric light
economical to theinselves, and that it will be profitable to the undertaker.
With a cheap light which is frce from the products of combustion there will
be extensions for the hours of use.  Shops may find it worth while to con-
tinue the light after closing, as an advertisement.

Ve have so far assumed that the supply of clectricity is carricd on with-
out the aid of accumulators, Let us first compare the cost of an
clectric accumulator with the cost of a gas-holder containing the same
possibility of producing light. A gas.holder is at present being put up in
Manckester to hold 7,000,000 cubic fectof gas, andisto cost, complete
with its tank, £60,000. With 16-candle gas, seven million cubic feet are
equivalent to 56,000 Board of Trade units.  Accumulators capableof storing
a ten hours’ supply. cost about £50 per unit.  The equivalent accumulator
will, therefore, cost about 280,000, But this is not all ; the gas-holder is
comparatively permanent, the accumulators require frequent renewals and
repairs ; the gas-holder givesback all the encrgy put into it ; theaccumulators
waste at leust 20 per cent, ; the gas holder may be emptied as fast as you
please; the accumulators, not faster than a certain rate without diminishing
their capacity.  Taking all into consideration, the cost of stoning energy by
the aid of accumulators, and storing it in a gas-holder are quantities of a
different order of magoitude.  If no gas-holdess were used, and all the gas
had 10 be made just as it was wanted, its cost for lighting would be several
fold what it now is, even if gas producers could be found capable of instantly
varying the supply as the demand vanes.  The gas-producing plant would
have 10 be enormously increased ; so would the size of the mains, and so
wonld the wages of labour. If clectric power could be stored as cheaply as
Ras, there would soon be little hope that the gas companics would maintain
their dividends,

Let us see from 2 financal point of view whether accumulators can be
used cconomicaily for storing up clectrical power continuously produc:d
dunng the 24 bours, and used rapidly for a short tme.

Assume that the whole of the plant with the accumulators is capable of
supplying 40,000 lights for ten hours continuously, and that dturing thattime
half the power is supplied from the accumnlatars. Ten hours in the
twenty-four hours is nat an uareasonable allowance, for we have melancholy
experience in London ol continuous fogs for days, and this would tax the
plant we arc considering to the utmost.  We are to be ready then any tume
on short notice to supply 40,000 lights, and to continue to supply them for
ten hours.  Compare the cosy, firstly, of maintaining this state of readiness
with the accumalators and with a plant without accumulators,  We shall
require a bauery capable of giving saso unlts for ea hours, stweh a

battery costs not less than fso per unit, or in all £62,500. To main.
tain It will cost from 30 to 15 per cent. onthe cost; there will plso be

nterest on the outlay and amortisation, say in all 20 per cent or £13,500 a
year, If we assume that the batterizs are distributed at the vatious points
of the system of conductors, we may also assume that the charges for land
and buildings will be much the same as for the plant without accumutators,
‘The boilers, engines and dynamos will be just one-balf. ‘The switchboard
ard instruments will be much the same. But the conductors will be reduced,
smaller or shorter feeders being necessary, probably  £so.000 will go as far
with accumulatois as fs0,000 without, The <oal bill may be dispensed
with entircly, as we may assume that steam could always be got up during
the time in which the demand incrensed from nothing to one half of the
maximum, and thag therelore all the coal burned can be assumed to be burned
for producing current.  Thatis tosay, weassume thequantity of coal burned
is proportional ta the quantity of electric energy, and that therefore when no
electricity is actually used, no coal will be burned. The wages may be re.
duced, for we have only to be ready to run half the plant, and a small wage
will suffice for attendance on the accumulators.  ‘T'he wages of linesmenand
the like will retnain the same.  Assume the total wages to be £3.500insteap”
of £s.000. The account will then stand thus:—

Iand.... £ 1,000
Buildings 1,500
Rates,...... 500
Accumulators 32,500
Boilers .. 1,050
ENRINES cveeyenane 1,030
Dynamos....... eveeer catecscecsosanene 675
Switchboard,,couviieeeniane coevasecaseae 300
CondUCIOrS .. oveveavaeneecssseessannne 6,000
WAEBES Lieivierinereccserscerscrcssanss 3550
428,105

practically the same result as we obtained before.

Now consider another hypothetical case, which of course can never occur
in practice, We are to supply 40,000 lamps for 10 hours every day with the
plant just descrited, charging the accumulators during 12} of the 14 hours
during which the lights is not required, 12} hours charging giving xo hours
discharge of the same cnergy. The coal would cost the half of £30,000if
the machinery had torunthe whole of the 23 hours. It has torun 22} hours,
but the boilers have to be kept warm the whole time, hence the coal will cost
the half of £6,000 for keeping the boilers warm, and 22)-23 of the half of
424,000 for generating stecam, The wages may fairly be taken as £4.750,
and the account will stand :

L P

Engines..ee. onee

Dynamos........... eeceranse 1,125
Switchboatd..eceerneenannnas cessaen 300
6,000

Wages. . 4.750
Coal. . 14,250
Stores 1,423
£46.200

‘The cost of supply for_the same 10 hours withoutaccumulators would be
as follows:—

ILand £t,000
Buildings .. ....... vennes £,500
Rates....covevannnes eeseteencaae 500
Boilers 2,300
Switchboard and Conductors, . .. .. 7.800
Engines...cccaaennn.. erene seana 2,760
Dynamos.seeeeas casee 1.735
Coal, 16,000
SOTeS L. evnnnnnnns reseenaae 1,600
Wages....... 6,000

£40.985

a cost of about 1t per cent, less than where accumulators are used.

Putting it another way, the cost of being ready to supply and to continue
to supply, isaboutthe same whether accumulators are used or not; the
additional cost of actually supplying current is about 40 par ceat, more
where accumulators are used than where they are not used. It may be
safely inferred that the use of accumulators does not seriosly alter the
conclusions 1 have drawn as to the proper method of charging consumers
for a supply of clectricity.

The question of whether the great cost of a supply for short hours ¢an
be removed by the use of accumulators, may be looked at in another way.
Will it pay 2 consumer to put in his own accumulators and charge them
from the station supply? We may reasonably suppose the undertaker will
semit the fixed charge in consideration of the consumer only taking his
current at slack times.  His accumulators, if they are to be of capacity to
maintain his supply through a foggy day, will cost him £50 per unit per
hour (or per kilowatt} and the annual charge in respect of them will be
£ 10 per year, 10 which, if we add a rent for the space the battery occupics,
gives us 2 charge not differing matetially from the fixed charge made or
suitable to be made by the undertaker. But in order to obtain 2d. worth
of electricity be must purchase 21d. wonth for charging his battery,

A word or two more about the uscofaccumulators.  These have certainly
improved, and they will continuc to improve. They will become more
durable and nore cconomical of power 1n working, and their irst cost will
become less. AR inspecticn of my tables of cost shows that a very httle
inprovement would Tender them valuable even an very large staions for tbe
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mere purpose of diminishing the machinery required, by storing the energy
developed at stack times 1o be used inbusy times,  The certainty of improve-
meets {n accumulators, and the possibility that the improvement may be
considerable, is a strong argument for the use of the direct current,
wherever it is not precluded by the distance of transnussion being too great,

It will be noted that I have assumed & very large station.  Accumulators
have another use which greatly increascs thewr advantage in smaller stations.
"There are many hours in the twenty.four when it is absolutely certain that
the demand will be small,  1f accumulators are used the attendance of the
stafl may be dispensed with during those hours, and a considerable sum n
wages will be saved. The proportion of wages to the whole charges is
much greater in small stations thanin arge,  1n most small stations giving
continuous supply, accumulators ought to be used notwithstanding their
expenses and defects, and I believe the day is not far distant when they
ought 10 be used in connection with most large stations also.

Ifinstead of & continuous current, an alternating current with transformers
will baveto beadded. If the distances are smiall, the increased cost of
transformers will exceed the saving in the conduictors; if the distances ure
considerable, the cost of transformers will be Jess than the saving of con.
ducters.  In both cases the general character of the result will be the same
as before, the cost of being prepared to give a supply will be considerable,
and the cost of uctwlly giving the supply will be much smaller than is
generally supposed.  Indeed, with the alternating current this peculiarity
will be even more marked, for the machinery has not only to be kept in
motion, however small the consumption may be, but a certain current must
be maintained in every transformer. With the best transformers, this
current may only have an eneigy 14 per cent, of the energy of the current
when the transformer is fully loaded, ‘This would increase the coal bill in
the case cousidered by about £500 per year, whether the supply was used
or not.

It 1s possible; indeed probable. that some of my assumed figures may be
shown to be too high or toolow for the generality of cases. Itis of no
moment ; let cach one take any figures he pleases, within reason ; let him
assunie that the supply of electricity is made by any system he pleases ; he
will amive at 2 result broadly similar to mine. To be ready te supply a
customer with electricity at any moment he wants it, will cost those giving
the supply not much less than £ per annum for every kilowan, that is
for every unit per hour, which the customer can take, if he wishes, and
afterwards to actually give the supply, will not cost very much more than
3d per unit, This is the point 1 have been Iabouring to impress, for I take
it, itis ial to0 the ¢ cinl success of electric supply.  Itis hopeless
for electricity to compete with gas in this country all along the line, if price
istheonly consideration.  But with selected customers, clectricity is cheaper
than gas, Surely it is the interest of those who supply electricity to secure
such customers by charging them a rate having some sort of relation to the
cost of supplying them,

HOW STEAM ACTS IN AN ENGINE.

Probably the majority of engineers would hike 10 know how
the steam acts in the cylinder of their engine, whether it flows
in and moves the pision by a steady push like a solid column, or
whether there is a turmoil and excitement inside the cylinder,
Much has been said about condensation of the entering steam
aon the cold surface of the cylinder, and, as the piston moves, the
p-esenting of new and cold surfaces. It has been claimed that
a thin film of steam around the outside of the mass of steam be-
came condensed, but that the interior of the column was com-
paratively dry. An English engineer has been trying some ex-
periments to prove these matters, and they are certainly interest-
ing if they are not conclusive. The problem was to look at the
interior of the cylinder, but as a glass cylinder could not be
maintained intact, with a movable piston in it, some cther means
must be tricd. A Iarge engine was selected, about fifty revolu-
tions per minute, and near it was sct up a glass cylinder.  “This
cylinder was provided with steam and an exhaust valve, but had
no piston working in it. The valves wese connected with the
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valves of the engine and admitted steam to the glass cylinder
and cut off the supply at the same time as in the cylinder of the
enging, and exhausted the steam at the end of the cngine stroke.
When the stcam valve opened on the engine it opened to the
glass cylinder and completely filled this glass cylinder with
steam. It was just as though the glass cylinder had been at-
tached to the head of the engine cylinder. It would then be
a part of the engine clearance, and any action that might take
place in this glass.cylinder might be taken as showing the action

of steaun in the clearance space of the engine.  There are facili-
ties for superhenting the steam entering th.s glass cylinder, and
also for condensing the exhaust hom it.  The steam is admitted
to this cylinder, and there is, of course, no difficulty in watching
the phenomena, which is described m English engineering jour-
nals.  The steam enters in the centre of the upper end of the
cylinder, and & minute’s observation suflices to dispose of the
idea that thin uniform films of moisture accumulate on the cylin-
der walls.  On the contrary, we see that a species of hurricanc
rages within the cylinder.  The moment the steam valve opens
there is an m-rush which blows all the water remaining in the
cylinder in every direction.  The nterior of the cylinder is filled
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with « storm-tossed cloud. Water quickly deposits itself in big
drops on the glass, some of which drops run dowa to the bot-
tom. The exhaust opens and the clouds disappear like magic ;
violent cbullitiuns take place and a good deal of water disap-
pears, and so the process 1s continued stroke by stroke. The
first point almost to strike the observer is that under no circum-
stances do the surfaces inside the cylinder become wholly dry.
Condensation and ebullition take place alternately, but there are
always drops of water on the glass and metallic suifaces. These
neither increase nor diminish in quantity. So far we have
spoken of nothing more than might be expected to happen.  But
the matter does not end here.  To begin with, it might be sup-
posed that the presence or absence of a vacuum would greatly in-
fluence the results. But this does not appear to be the case.
The cbullition which goes on when the exhaust opens is more
pronounced, but so far as can be seen the lormation of clond
and the deposit of water in drops on the cylinder walls is about
the sime in both cases. Again, it might be concluded that by
super-heating the steam condensation would be wholly averted.
Nothing of the kind. Itis diminished, but not entirely got rid of;
and yet it is very puzzling 1o understand how and why conden-
sation can take place when the steam contains so large a rescrve
of heat. The glass cylinder is fitted with a small indicator, by
the aid of which diagrams may be taken in the usual way.
These are shown in Figs. 1, 2 and 3. At first sight they might
casily be taken for ordmary engine-indicator diagrams, but this
is u mere coincidence. There is no expansion curve for the
steam fills the glass cylinder at the start.  The length ¢f the

Fia. 3.

card is the engine stroke reduced.  Steam is admitted, and as
the valve remains open, the condensation is all made up through
the open valve, but at A the engine cuts off the supply to this
cylinder, and any further condensation would cause a loss in
pressure. If no further condensation occurred then the line
B A would be prolonged as dotted. The pressure falls,
however, the instant cut off takes place and goes on falling to
about half the initial pressure. The curves are not expansion,
but condensation. It would be fair to assume that the cylinder
had been thoroughly heated during the admission period, so no
further condensation would occur, but such is not the case. It
shows that in_that short time the walls of this cylinder were not
heated cntirely during the admission period, but continued to
demand heat long after cut-off, or clsc that condensation may
ensue from some other cause. .

Fig. 2 was taken when the cylinder was worked condensing,
and Fig. 3 with superheated steam and condenser.  The super-
heating of the steamn does not seem to have prevented the loss
in pressure, but it requived less steam than the others. The ex-
periment would seem to indicate thatin a steam engng, the
steam is 1 violent commohion at all tmes and that with expand-
wg steam following a quick receding piston, and continuously
opening up new surfaces of comparatively new cold iron, that
condensation is going on at all times down to the point re-evap-
oration commences, and that the cylinder walls are never heat-
ed enough to reach a point that they will not extract heat from
the steam untl it has expended to o luw tempetatare. The de
ductions of the eminent engincet who is making the experiments
will be awaited with interest.  Boston_fournal of Commerce
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L. P. & D. SYSTEM OF DRIVING DYNAMOS.
Ry W, W. NuckxT, Ciicaco, It
THE practice of enclosing machinery in confined spaces has
made some new system of transmitting power from engines to
machines necessary, Numerous devices have been tried for

this purpose, all of which have been more or less successtul, but
many of those, which have been put in extensive practical
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FIG 1.—Tug L. P. D. SvSTEM oF DRIVING Dynamos.

operation have not wholly complied with the requirements, for
they have left other things to be desired.

The accompanying illustration clearly shows the L. P. & D.
system, which has been found to operate most,satisfactorily
under all conditions where a similar method of transmission
would be required. The first illustration represents this method
applied in the Siegel & Cooper clectric installation, Chicago.
vhedynamo is a 4oolight incandescent Western Electric machine
dniven by an Ideal high speed engine, having a 72" driving
pulley. A light double leather belt, 19" long and
8 wide is, employed. The space between the
dynamo and engine palley is 6", while the whole
space occupied by dynamo, engine and trans-
mitter is 8'x11",

It will be seen that but very little spaceis
required in transmitting the power from driving
to the driven pulleys; Where space is hmited, this
device becomes most valuable, for the whole
plant is made quite compact and the arrange-
ment is most convenicnt. If more space can

It will be seen that the driven machinery, whether dynanio or
other device, can be readily stopped or started without in any
way changing the speed of theengine, for the pulley on the trans-
mitter is capable of being raised or lowered by the feed screw.
fitted with crank as shown in the illustration. By lowening the
puliey of the transmitter, the belt is thrown out of contact with
the driving pulley and the machine comes to rest.  When in
position, the belt can be readily re-
moved from the pulley of the machine,
or put in position and the machire
started by raising the pulley of the
transmitter.

The device is most simple and com-
plete, and is applicable in many ways
to various kinds of plants. 1t may also
B be applied to the pulleys of jack
B shafts, and by its use a large number
of machines can be operated on small
floor space as shown in Fig. 2. The
use of short belts makes this possible,
as the machines can be brought as
close as desired to the driving pulleys,
and pulleys can be placed as close
together on the jack shaft as required.
The other machines can be placed at
a convenient distance to give the
necessary room for conveniently get-
ting around the machines to do such
work as is required.

Fig. 3 clearly shiows the principles
of the system in outline. From this
drawing it will be seen that the length
of belt in contact with the driving
pulley is greater than that in contact
with the driven pulley, while the
contact on the driven pulley is greater
than is found in the more common systems of belt transmission.
This system is easily applied 1o any existing plant, for all that
1s necessary is to fasten the transmitter so that its pulley will be
about 2” from the floor and " from the driving pulley. The
pulley of the driving machine should be placed as near the
driving pulley as possible and a line drawn from the under side
of this pulley to. the lower side of transmitter pulley should pass
about 2” from the bottom of the driving pulley on engine or
shaft. If the dynamo or other machine is mounted on a base in

Driver

be conveniently employed, a longer belt can be
used, but there is no particular gain in the use
of long belts.

Among the numerous methods for transmit.
ting power from cngine to dynamo, belting is
conceded to be superior, as it is less injurious
on the bearings of the machine. By the use of
transmission the bearings are relieved of a .
preat deal of the strain that would otherwise be priven
necessary, for the belt does, in all cases, encircle
more than one half the circuinference of the

5

driven pulley, while the contact of the belt with

driving pulley, gives at all times a greater sur-

face in contact than is employed on the driven

pulley; conscquently the strain is less thun as

though longer belts, running direct from driving to driven pulley
were employed.  From bLeing in contact with the under side of
of the driving pulley, the belt carries a portion of the weight of
shaflt and pulleys that would otherwise rest on the bearings, thus
relieving them of & portion of the fnction that would result from
other methods of transmitting power.

——

36" a2

F1G. 2,~PRINCIPLE OF THE 1. P. & D. SYSTEM.

—

such R manner that it may be moved, the same purpose may be
served as though the transmitter pulley was moved. The use oz
this device, will in some cases, increase the driving power, be-
cause a greater contact between the belt and driven pulley can
always be obtainzd and the contact of belt upon the driver will
still be greater than that upon the driven pulley, so that in case
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of slipping of belt, this will always take place upon the driven
pulley. From this it will seem that it is always safe to calculate
a larger load than can be driven with the same width of beit and
size of pulley, as is the case i direct belting.

This arrangement works cqually well where the driving pul-
leys arc below the floor that supports the dynamos and it is
practicable to run as many as eight dynamos from an engine
equipped with two drivingpulleys of 24" face.—Stationary Engin-
eer.

SPARKS.

“I'he Stanton Electric Company has been incorporated with a capltal stock
of $50,000.

‘The Peoples Electric Light Co. of Windsor, Ont., is making arrangements
to erect a new power house.

‘The Toronto Industrial Sclicol has lately installed an electric plant and
will in future do its own lighting.

‘The annual report of the Dominion Telegraph Co. presented at the 23nd
annual meeting, is regarded as being a satisfactory one,

It is reported that the Niagara Falls Power Co. has recently acquired a
controlling interest in the Canadian Niagira Power Co.

The Evangelical Alliance has instructed counsel to bring action to conmpel
the Halifax Street Railway Co, to discontinue running horse cars on Sunday.

The syndicate which owns the Monteeal, "Toronto and Winnipeg Street
Railways, has also obtained control of the London Street Railway. luis
stated that the stock was purchased at about 100 per cent. prominm,

A franchise covering a period of 30 years and including exemption from
taxation has been granted to Mr, A, J. Corriveau, by the municipality of
Notre Dame de Grce, for the construction of an  electric railway and for
street lighting,

Mr, James Stark, of Ottawa, manager of the Ottawa District and Perth
Mica Mines, owned by an English syndicate, states that it is the intention
1o start a factory o Ottawa or Perth, and ship the material to England and
the United States, i

The C. P. R. have agreed to build it telegrph line along the Oxford
Mountain Railway, from Eastman to Richmond, Quebece, provided the
railway company will supply the poles and place them in positiop to be
erected along the line.

‘The promoters of the Port Arthur Electric Raflway, as well as the officinls
of both municipalities, are endeavoning to secure froat the Oatatio Govera-
ment, a statement of the terms upon which the road-bed shall be construct-
ed, and also & decision in other matters in dispute.

‘The Quebee legistature, at its next session, will be asked to change the
corporate name of the Quebece and Levis Electric Light Co., and to grant
power to the company to purchase or lease lands or water powers, to lease
or sell dams, flumes, canals, electrical appliances, et

The City Council of Vancouver has been asked to guarantee for 25 years

F16. 3.~~PLAN rok SETTING S1X DYNAMOS,

The Mayor of Montreal has refused to confinn the action of the city
council inrenewing the electne ighung contract without calling for tenders.

The Hamilton Street Railway Co. propose to test the efficiency of clectne
heaters, and should they be found satisfactory, all their cars will be equip-
ped with them.

It is said to be the intention of the owners of .>e St. Catbarines and
Thorold Electric railway t¢ reconsteuct the line next spring, and possibly
to extend it to Port Dalhousie,

Me. Wm. Gibson, M. P., of Beamsville, Ont., and the Messrs. Hendrie,
of Hamilton and Detroit, are negotiating for the purchase of the Sandwich,
Windsor and Amtrerstburgh Railway.

‘The construction of underground metallic circuits and the temoval of
overhead wires has been largely accomplished by the Bell Telephone Co. in
the northern part of the City of Toronto.

A Mprs, Collins, of Hamilton, has been awarded by the courts §5.000 dam-
ages against the Hamilton Street Railway Company on account of her
husband having becen killed by a trolley car.

A committee of Brantford manufacturers has been appointed to ascertain
the cost of an electric plant and of power, with a view to establishing a cen-
tral power station to furnish power to manufacturers.

The Bell Telephone Co. has recently placed small iron boxes in the drug
stores throughout the City of Toronto, and a notice thereon request'ng per-
sons not connected with the establishment who may desire to use the tele-
phone to place 5 cents in thebox, So far as can be learned, the request is
not being complied with. ’
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3 per cent. bonds of the Electric Street Railway & Light Co., to the amount
of $600,000. Should the Council consent 10 do so0, the company will d-rine
a substantial advantage, inasmuch as the bonds are at present bearing in-
terest at the rate of 7 per cent.

A writ of foreclosure has been issued in the Supeme Court against the
Halifax Street Railway Co., at the instance of certain bondholders, for the
sum of $223,000. The company claim that the bonds held by the parties
bringing the action are illegal, and have been repudiated.

The borrowing powers of the Hamilton Street Railway Co., arc it present
limited to an amount not exceeding the 10tal paid up stock.  The legislature
w.ll be asked at its coming session to amend the Company’s act of incor.
poration $o as to increase its borrowing power, thus enabling the directors
to improve and extend the system, .

An unknowr steamer, on the night of the gth of November, cut in two
the Pelee Island telephone cable, The supenntendent of the Government
telegraphic service at Ottawa, was communicated with, and the promptness
with which, notwithstanding reugh weather, his staff succeeded in re-estab.
lishing communication with the mainland, is 2 matter of much satisfaction to
the inhabitants of theisland,

PERSONAL.

Mr. John Langton, formerly Superintendent of the Edison Works at
Peterborough, Ont., makes the announcement in our adverusing pages that
he has opened an office in the Canada Life Building, Toronto, and is pre-
pared to contmct for all kinds of clectrical work,

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELEGTRICAL - ENGINEERS - AND - CGONTRAGCTORS

Complete Plants installed. "

Plants requiring special combinations of Electrical Machinery a Specialty.
CORRESPONDENCE SOLICITED.

“ DIREGT-DRIVEN" DYNAMOS for large and small plants.

SLOW SPEED GENERATORS AND MOTORS.

Sole Canadian Agents for the Waddell-Entz Alkaline Storage Batteries,
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NOTES ON A PROBLEM IN WATER POWER.*

‘THE present paper is a non.scientific one, and in other
respects is not to be classified among the contributions such as
arecommonly presented before this society. Neither are its
objectsthe same. “The putpose is 10 present some thoughts
upon a very imponiant subject, with a view to calling out further
and more able discussion. There being nothing exact or deter-
minate to deal with, there will be neither figures nor quantities
included, so that no severe mental strain nced be apprehended
in following the remarks,

‘The subject is water motors, or, as we commonly say, witer
wheels, for utilizing the action of gravity ot water, and inquiry
into the probable condition, inferences or deductions which have
led up toand established modern practice as it now exists in this
country.

Water wheels, as we have to deal with them, may be classed
as gravity wheels, including (1} overshot breast wheels, and per-
haps the Poncelct type ; (2) pressure wheels, including what we
call inclosed turbines ind reaction wheels ; (3) impulse wheels,
Qriven by spouting water, ‘

“ne classification thus assumed is, for short, gravity, pressure
and impulse wheels. ‘These may be said to cover the various
types in common usc.

In modern ptactice the class called pressure turbine wheels
constitute perhaps four-fifths of the whole. These can be di-
vided into three general types, namely . The Fourneyron, ot
outward radial discharge, the Jonval, or downward discharge
paralicl to the axiz of rotation; and the American or inward
flow wheels. These have come into general use all over the
world, and have a literature of surprising completeness. They
are by common consent regarded as the most efficient, and,
indecd, until recently, have been the only wheels which were
considered in connection with an efliciency beyond 6o per cent.

The question to be presented, and the mdin point in this com-
munication is, what has produced this particular form in water-
wheel practice, and why has pressure instead of impulse been ‘the
principle or mode of operation followed in all countries.

Before attempting any answer to this inquiry, it will be well
to further examine or explain, in as simple a manner as possible,
the nature of the class called turbine wheels,

A column of water resting upon the vanes of a turbine wheel,
which are free upon their reverse side, and meet no resistance
there, represents complete effiiency less machine friction , and
the science of turbines, to so call it, is directed to removing the
impeding water and its resistance on the reverse side of the
vanes— that is, on the discharge side, after the function of pres.
sure has ceased or has been utilized. Itis common to divide
the effect of the water, or its functions, in this class of wheels,
into gravity, impulse and reaction, but there is no nced of such
assusnption or of introducing the complea natuic of these forces
thus combined, because the whole is eaplained as simple pres-
sure, and all observed phenomena point to this as the “ mode of
action ™ in pressure turbines.

I am in this assumption, no doubt, transgressing upon what
are called established data, but the issuc is not important to the
subject, and it will be sufficient to call the active force onc of
pressuie alone, and the resistance or loss a resuilt of the imper-
fect riddance of the water on the reverse or dischaige side of the
vancs, after it has performied its work by pressure, impulse or
otherwise.

Following this method of aperating to its constructive features,
it involves closed vessels, or conduits, not only to the water
whecls, as in other cases, but around them. The wheels must
be enveloped in the fluid that drives them, and contained in
cases strong cnough to sustiain not only the static head, but also
the effect of water concussion, and in most cases afford support
for the wheels themselves and their shafts.

The bearings of the wheels have to sustain the weight of the
running parts, also, in many cases, a pressure of the head equal
to arex of isstes multiplied into the head.  The wheels are sub-
mergedy placed at the bottom of the head or near ity inaccessible
to observation, and also for repairs, calling for unusual and ex-
pensive provision i the way of bearings and other constructive
features, including extra strength of all parts. The hydro-
dynamic conditions both of entranceanddischarge call forcompli-

* Paper read before the Amencan Soqety of Mechanical Engineers at the meeting
of May, 1892, by Joha Richards, of San Francisco,

cated forms which cannot with sufety be built up, and pressure
turbine wheels in this way become large and expensive castings,
the value of which depends upon the integiity of every part.  If
a vane be broken or imperfect, the whole wheel is lost. The
diameter being limited because of first cost, a lanit of rotative
is reached at a head of 5o feet or so, and even at that head the
bearings have to run under undesirable conditions ; in other
words this type of wheels does not permit control of 10tative

speed, that being limited by both first cost and operating con-
ditwons.

Turning now to the other type of wheels, but littie known in
this country, except on the Pacific coast, the impulse class, and
assuming that (he force of spouting water is equal to its gravity
less an inconsiderable friction in orifices, the question arises, why
has not the cvolution of water wheels followed on this line in-
stead of pressure for all except low heads ?

This is a very important question, one that may well engage
the attention of this society, and one that calls for explanation
such as will be by no means easy or apparent. It is true that
with the class of impulse wheels called * undershot,” and some
other cruder forms operating by the impulse of spouting water,
the cfficiency attained has been so low as to lead to the conclus-
ion that the losses were inherent in the method or mode of oper-
ation, and this opinion has, it secems, become general without any
one very closely inquiring into the matter.

That the efficiency of tangential wheels driven by impulseis as
high as can be attained by pressure tarbines, has been proven by
numerous experiments here, also b} some recent experiments at
Holyoke. Mass., and is beyond controversy. It has long been
settled on this coast, and as a problem no longerexists. No one
here would expect under a head of 50 feet or more to attain with
any known type of pressure water wheels a higher efficiency
than is given out by tangential impulse wheels ; but this state of
opinion and practice 1s confined to narrow limits now, and is the
more to be wondered at when we consider the rapidity and com-
pleteness of im estigation in other branches of dynamic engi-
neering at the present day, especially when the econonuc and
constructive conditions in favor of the impulse type of water
wheels are taken into account. These we will now consider in a
brief way.

There is a wide difference between a water wheel driven by
impulse and one operating on the pressure system. The first
cost of the former, for a given power, is one half as much, and s
maintenance 1s still less, iu proportion.

Figuratively speaking, when a wheel is turned from a pressure
to the impulse system, it is taken out of its case, mounted in the
open air, in plain sight.  All the various inlet fittings are dis-
pensed with and are replaced by a plain nozzle and: stop-valve.
Its diameter is made to produce the required rotative speed,
whatever that may be. The shaft and ifs bearings are divested
of all strains except those of gravity and the stiess of propulsion
when the water is applied at one side only. Most important of
all, there are no runming metallic joints to maintain against the
escape of water, no friction and no leaks ; there are, indeed no
running joints or bearings whatever, except the journals of the
wheel shaft.

The effect of grit and sand is climinated, both asto vanes and
bearings and there are no working conditions that invelve risk
or call forskill. Ifa vane is broken, another one is applied in a
few minutes’ time. If a large or small wheel is wanted, the
change is inexpensive and does not disturb the foundations or
connecticns. Capacity is at complete control ; the wheel can be
of 10,000 or 1,000 horse power, without involving expensive
special patterns.  The speed of totation is not confined to com-
mercial dimensions because of patterns and other causes. Itis
merely a matter of choice with the purchaser or maker.

Now, granting the efficiency of impluse wheels, which, as be-
fore remarked, can hardly be called in question for ail heads cx-
ceeding 50 or cven 30 feet, and conceding the constructive
and operating advantages just pointed out, the question at first
named nses, why has the evolution of water wheels dunng 5o
years past been confined to the pressure class?  Also, why has
it been proposed at Niagara Fails to employ pressure turbine
wheels under a head of 100 feet or more, when the conditions
point to the better adaptation of open or impluse wheels?

It is not necessary in such an inquiry to discuss the problem
of horizontal and vertical axis, or other local conditions, in the
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case of the Niagara plant, or in any other, further than to say
that the pressure class of wheels offers no advantages not
balanced by equal or greater disadvantages, as will no doubt
appear if there should be discussion of this subject before the
socicty. Besides the object of this communication first named,
there is the further one of calling the attention of the members
present to the impluse or open water wheels so extensively
émployed on this coast, and to suggest that if possible, they
manage to see such wheels in operation under various heads,
especially under high heads. In observing a machine of any
kind in motion, there are impressions gained which cannot be
conveyed by description, but I warn cvery one against inference
from this remark that the 1angential water motor wheels on
this coast are not scientifically understoad and treated. The
problems involved may not be so many or so ntricate as in the
case of pressure turbine wheels, and this is fortunate, because
the literature of the latter is one of much complexity to any but
skilled mathematicians, and for that reason has not been so
much dsed as it ought to have been.

In this country, and it is a most commendable thing to men-
tion, the pressure turbine by an inward flow, or an inward
draft, has been greatly simplied in construction, cheapened in
first cdsy, and at the same time better adapted to impure water
without losing anything in cfficiency. I belicve the inward flow
turbines made by the Risdon Company at Mount Hoily,
N. J., have in public tests on more than one occasion shown an
efficiéncy as high, or even higher, than the more finely fitted
Fourtteyron and Jonval types.

The record of Americun engingers in this branch is one of
which they may well be proud ; and now that impulse wheels of
the Girard type have made much progress abrodd, and have
here in Californiz been modified much as the Fourneyron and
Jonvat wheels have been in the Eastern states, it is quite time
more attention was bestowed upon the subject in other parts of
the country. Analogy in the two cases is marked. By an in-
ward flow, American makers reduced the running parts, or the
wheel proper, of pressure turbines to a small diameter, increas-
ing its speed accordingly. This lessuned the weight and cost
of the wheels in the proportion of their diameters, and at the
same time dispensed with the accurate fitting nvolved in the
outward and downward flow turbines; and this, as before said,
has been done without sacrificing efficiency.

The tangential type of‘open wheels has been similarly dealt
with here n California. The running-water joints have been
wholly dispensed with. The construction has been cheapened
one-half. The round jet has been applied in the most simple
mannér, with in increased dynamic effect, and the efficiency
attained is believed to be more than is reached by the finest
examples of Girard wheels in Europe.

Conceding these statements and facts brings us back again to
the query forming the subject ot this communication—namelv,
Why has the evolution of water whecls followed on the line of
pressure instead of impulse ?

SPARKS,

The Central Electric Light Co., of Montreal, has bezn gazetted by letters
patent.

The Lunenburg, N. 8., Electric Light Co, has recently placed in position
a new 70 hotse power boiler,

There is no differcace in the heating effect bétween a continuous and an
alternating current.—Electric Age.

The Chaudicre Electric Light and Power Company, of Ottawa, is seeking
power to increase its capital to $1,000,000.

Mr. D. C. Waters, of Ottawa, is said to have recently purchased for
$2,000 2 valuable mica mine near Templeton.

The Ottawa City Passenger Railway Company declines to join with the
city in an application to Parliament to coavert the road into an electric one.

Messrs. John A, Willis and A. M. Wickens have been re-elected repre-
sentatives of the stationary engineers on the Toronto Technical School
Beard.

A patent for asell-lubricating trolley wheel, was recently granted to
Messrs. John Chas. Mullin, John Bell McRae, and Sydndy Leroy Keighley,
- of Ottawa. Ont.

A cohtract has recently been signed by the Corporatidn of Tberville and
the St. Johns Electric Light Co., whereby the latter engage themselves to
light the town by electricity.

The Ontawa Elcctric Railway Company have placed mn the power house
at the Chaudiere another 400 horse power clecttic generator, making two of
that size, the largest of the kind in Canada,

An electric club has been organized in connection with the Peterboro’
works of the Canadian Generul Electric Co.

The Halifax Street Car Company, The Nova Scotin Power Company,
and Halifax Illuminating and Motor Company have been sold to an
American syndicate, who will operate the street rilway by electricity.

In view of the introduction of the clectric street car system, the Bell ‘T'ele.
phone Co. proposc to lay n conduit for the company’s wires, from the head
office, on Dundas street in London, to the corner of Dundas and Richmond
strects,

‘The Roads Committee of the Montreal City Council has recommended
that permission be granted the St. Jean Baptiste Electric Co., the Citizens'
Electric Co,, the St, Heari | lectric Co, and the Merchants' Telephione Co.
10 erect poles on the strects.

Exclusive telegraphic privileges have been sccured by the G. N. W, Tele.
geaph Co., from the new road just opened on the Adirondack and St.
Lawrence Ratlway Co. The G, N, W. Telegraph Co, Js at present en-
gaged in constructing a line from St. Johns to Farnham, Quebec.

By recolution of the Board of Directors, the capital stock of the Sher.
brooke Telephone Association has begn increased to g100.000. The lol-
lowing officers were recently clected: Mr ). A, Achambault, President ;
J. C. Meagher, Vice-president; D, McManany, Secretary-treasurer ; C. Skin.
ner, manager. .

A by-law will be introduced in the Winnipeg City Council eonsenting to
the terms of the Bell Telephone Co.'s proposition to estuulish a mctallic
circuit, on condition that the aity will not grant pernussion to any other
company to construct and operate a telephone systerg in the city during
the next five years.

Mr. Justice Bain has refused to grant the injunction asked for by the
Winmpeg Street Railway Co., for the purpose of restraining the Winnipeg
Electric Street Railway Co. from operating their lines until such time as
the plaintifis’ charter had expired. The case will probably be cacried to the
highest court of appeal.

The Water Works Commiittee of the Ottawa City Conncil propcse to
impose a tax of $2.00 per car pzr annum on the Ottawa Eleciric Railway Co.
This aclion appears to be taken with a view to cven things up between the
railway company and the hackinen, the latter having to pay $2.00 per an.
num for water for each horse.

The officers of the Peterboro Carbon and Porcelain Co., which is succes-
sor to the Brooks Manufacturing Co,, arc as follows . Mr. Cluxton, presi-
dent; Mr. Kendry, vice president, Mr. . W Taylor, managin, Jirector.

Ihe Smuths Falls Electric Power Co. {limited) has been incorporated by
letters-patent of the province, with a capita) stock of $60,000, The chief
v promoters are Messrs. Francis Theodore Frost, Wm., Henry Frost, Charles
Berih Srost, Jas. Maitland Clark, Adam Foster and Frederick Arthur
Bethune, of Smiths Falls.  The company propeses to supply electricity for
power and light.

A clutch pulley 1n the power house of the Rat Portage Electnic Light Co.
burst recently. seriously injuning John Hegley, J. G. Rushton und L. Stew.
art. H. Rudout was also slightly injured.  Several fragmients of the puliey
went through the ceiling, and as there were a number of persons in the
building, itis considered fortunate that the results were not even more
serious,

Alargenew driving pulley whilein process oftesting inthe Standard Electric
Company’s power house at Ottawa, on Dec. zoth, suddenly went to pieces,
The fragments were hurled n all directions, two of them gomg through the
caling.  An armature of & new one hundred light dynamu was destroyed,
and several things about the cstablishment damaged, but the dozen em
ployees miraculously escaped injurv.

The power house of the Windsor and Sandwich Electric Railway and its
contents was destroyed by fire on the night of the 26th of December. The

uilding was of solid brick. ‘This and the fact that the power house stood
alone in an open field and that the engine house did not form part of the
station proper but was located in a brick addition thereto, makes it
difficult to imagine how the fire could have started.

An ingenious method was recently employed in wiring = building for clec-
tricity at Rockland, Mass. It was desired to run wires between the flooring
and for that purpose a hole was cut at both ends of the room ; then a half-
grown kitten, with a slender string attached, was put in at one of the holes,
and readily crawled through to the other. A stonger string was then
drawn through, then the wiic, and the job was donc.

She kept the biggest boarding house,
Of any in the city ;

If any person couldn't board
With her, it was a pity;

But she pave up onc winter day—
Did Miss Melinda Molly—

And quit the business when she found
She couldn’t board a trolley

Owners of isolated plants cannot be too careful in their selection of an
enginecr. In most cases the engincer must be electrician and dynamo
tender.  The necessity of having a competent man is obvious, If it is
necessary (0 put ice on the bearings of your dynamos, the enginerr should
know enough to keep water out of the armature and o see that the floor is
kept wiped up.  He should not imagine that the ccmmutator s put on an
armature for the purpose of being “turned down™ in grooves by the brushes.
—N. Y. Electrical Review,
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NOTES.

Mr. George Munro, of Peterboro’, Ont., was recently granted & patent on
a turbine water wheel,

A cylindrical (oot of water weighs 49.1 pounds, while a cubic foot weighs
62.5 pounds, still in the same ratio.  We append a few useful multipliers,

Cubic feet of water x 62.5 = pounds, .

Cubic inch of water x ,03617 = pounds.

Cylindrical inch x 02842 ~ pounds,

Cylindrical feet x 49.1 = pounds.

183,346 circular inches = 1 sq. foot.

2200 cylindrical inches = 1 cubic foot.

‘These will give n very accurate approximation and will help in many cat
culations. .

It will pay to set them down in the note book and to memorize those
likely to be useful in every day practice,

& SADLER

Journals that have been heated, then cooled with cold water, often break
afterward without apparent cause. It has been shown that wmany such frac.
tures are due 1o the water treatment, which changes the structure of the
metal,

Mrs. Wm. Collette has taken an action for $5.000 damages against the
Montreal Elevating Co., on account of the death of her husband, who was
an engineer in their service, nad was killed by the explosion of a boiler,
which, she alleges, had not been inspected,

Y

OQUR MAKE OF

STEAM PUMPS

ARE THOROUGHLY RELIABLE.

NORTHEY MEG. Go.

(LIMITED)

TORONTO.

THE “CLARK” WIRE.

Insslation Guaranteed wherever used, Aerial,
Underground or Subnarine.
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W ',.’g'.'."v'{*f‘k ’eg\‘

" CLARK"WIRE.

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

*The rubber used in insulating our wires and cables is especially chemically prepared, and is guaranteed 2o be water-proof, and will not deteriorate, oxidize or crack, and
will remain flexible 1n extreme cold weather and is not affected by heat.  The insulation is protected from mechacal injury by one or more braids, and the whole slicked
with Clatk's Patent C,mpound, and special extea finish, which we hava now adopted for all our solid wires 33 an extra weatherproof protection, and also preventing chafing

and abrasion, which is water, acid, and (0 a very Freat extent fireproof.
of all gauges and di of 1!
finish for celling cleat work as well as our standard color, .

irepr Qur insulation will prove durabl: when all others fail. We are prepared to furnish Single Wires
for Telegraph and Electric Lights from stock. Cables made toorder.  We are now prepared to furnish our Clark Wire witha white

Clark Joint Gum should be used for making waterproof joints. This is put up in half-pound boxes, in strips about one foot long and five.eighths inch wide, and

when wrapped about a joint and vressed firmly it makes a solid tiass.  For rallway and

MoOtor use, we make all sizes of stranded and flexib’e with Clark insulation.

We guarantee our insulation wherever used, Aerlal, Underground, or Submarine, and our net prices are as low, if not lower,

than any othes first-class Insulated Wice. We shalt be pleased to mait Catalogues with tesms and discounts for quantities.
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"CLARK”

WIRE.

EASTERN ELECTRIC CABLE CO.,

G1 to 65 Hampsh'ra Street,
BOSTOIT, - MASS.

HENRY A. CLARK, Treasurer and Gen'l-Manager.
HERBERT H. EUSTIS, President and Electiician.

ARRILOT

Lake Girard Mine., -

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

CONTROLLING 2,500 ACRES CHOICiZST MICA LAND.

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

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

DESTINATION.

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

receive your MICA AT FIRST HANDS?

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

GROWTH of their BUSINESS.

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

STEADY OPERATIONS,

ALL SIZES AVAILABLE, and we will ¢ither_cut to size or in rough split sheets, with edges trimmed or untrimmed, as
may be desited. We will cut discs or segments of circles when required. .
Send us 2 SAMPLE ORDER—we only ask a fair trial; once we receive that, we are not afraid of holding your busi-

ness. Address all communications to

DON C. WATTERS, -

240 Daly Avenue, -

Ottawa, Canada.
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SPARKS.

Anorder in council of the Ontario Government
has been passed, changing the name of the
Hrooks Mfg, Co. of Peterboro’, Ont., to the
* Peterboro’ Carbon & Porcelain Co., Lad.”

The Chavdiere Electric Light Co., of Ottawy,
have receutly put ina new 2,500 light machine,
and are putting in another 5,000 incandescent
light machine. ‘The Intter is said to be the largest
electric light machine in Canada.

At amecting of sharcholders of the Victoria
Electric Co., Ltd., Victoria, B. C,, 1t was decid-
ed %0 increase the capital stock of the company
to $75.000, piid up, and the directors were ene
powered toincur an expenditure not exceeding
$40.000 for increasing the plnt and improving
the premises. A contraict has since been eatered
into with the Canada General Electnic Company.
‘The plant purchased includes two Edison dyna-
mos 3,340 light capacity, 16 candle power cach:
two 150 h. p. slow speed engines, capable of giv-
ing neatly 400 h, ., and three 150 b, p. Loilers,
tubllar, By providing three new boilers there
will be one to spare, ‘The new plaat will about
donble the present capacity and service. The
contract includes $6,000 to $7,000'worth:of wire
to put all mains, feeders and distributors n
thorough and eflicient working order, It isalso
contemplated in the near future to ndd to the arc
plant by the introduction of un all night, all year
round service, Sundays included ; these lights to
be of 2,000 candle power. A lease of the brick
premises at the corner of Largley and Fort streets
has been secured by the company for ten yearson
very favorable terms,  The old building on Lang.
ley street is bang bricked and improved. ‘The
contract is to be completed in go days from the
oth of November, 1892. A friendly understand.
ing has been arrived at between the National
Electric Light-and ‘Tramway company, and the
Victoria- Electric Company, that fair prices shall
be maintained, so as to put the buswess of sup-
plying cleciric light on a commercial basis by
making the stock pay a commercial dividend.
At the same time consuters will be given first

" class light and the best possible satisfaction at a
reasonable price.

Please mention the ELECTRICAL. NEWS when
corresponding with advertisers.

High Grade

L e i saA————

Incandescent Lamps

Packar

MANUFACTURED BY THE

ACKARD LAMP GO., L

96 to 100 King Street,

2—=MONTREAL=—=:

DYNAMO PULLEYS.

WE are now building, for dynamos, roller
mills and all places requiring a small
and strong pulley, a very neat and services
able pulley with iron spider bub and arms
and sclected haydwood rin, thus securing in
one pulley the neatest appearing article that
can be made, as well asthe wood Lelt sur.
face, which of itself it worth more than the
cest of the pulley,  We have furnished these
pulieys for sgecial purposes for several years
R and many of the leading electrical generator
manufacturers have adopted them as their
standard. In practical use we have ina num.
b‘gr of cases shown 26 per cent. better light Ly
‘& simply changic , the dytnamo pulleys frem

iron to wood rinl.  Another spectal feature
4 i the climination of excessive belt strains,
H which insures life of belting and no ann. y.

ance or danger fiom heated journals. For
use on saw arbors, where a very heavy pul-
ley i< required in small space, we can recom.
mend our tron centre pulley as the very hest
and enly pulley which will'give entite satis-
faction. We manufacture this pulley with
any style or length of hub, located in any
dexired position in zim. Our dynamo pull 3
is perfect, and we solicit a trial order.  Fut.
nished with key scats, set screws, or both.

DODGE WOOD SPLIT PULLEY €0.

88 Kiny Streat West, Toronto.

FOR
EVYERY

BUSINESS
MA N

Interested in any Lranch of the Hardware
Wrought, Cast Steet or Spun Metal ‘Trades,
he will find

“ The Hardware Merchant”

acts like a right bower, and keeps you posted
on all business changesand items of note. Its
marlet quotations arc relinble. $2 per year.,

THE J. B. McLEAN CO., Ltd.

& Sons

Hydraulic and Mechaniecal
Engineers.-
Sole Manufacturers in Canada of

The “New American” Turbine

(both vertical and horizontal)
which is the very best kind of
\\'.\lcy Wheel for driving eleciric
machinery by water power,

Special attention given to the
arrangement and  production of
b‘npcnior gears, shafting, &c,, for
Electric Stations.

SOLK AGHENTS ¥OK

Wm. Kennedy

OWEN SOUND,

Fruen's
10 Front Street East, Water Wheel
Published weekly. TORONTO, ON'T. . Governor

A Great Loss

If you have any pipes or boilers uncovered, you are losing on same at the rate

of 8o cents every year on cach square foot of surface exposed.

covered with our

By having them

Mineral Wool Sectional Covering
you will save 8577 of this loss. The saving thus effected in fuel will in"one year more
than pay the cost of covering, which we guarantee to last as long as the pipes.  Our
covering is the best fuel saver on the market.
CANADIAN MINERAL WOOL CO, Ltd,,

122 Bay Street, Toronto.

MONTREAL AGRENT:
GBO. A. GOWRN,
Room 23. 204 St. James Street.
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SPARKS.
The Wes.ville, N. S., Electric Light Co. is
substituting Incandescent for arc lights.

We ate indebited to the Zlectrical World fora
large size colored lithographic ittustration of the
Electricity Building in  conncction with the
World's Fair,

The Woolley Electrical Appliance Company at
Barric, Ont., are applying for incorporation with
a capital stock of $25.000, to manufacture the
\Woolley electric magnetic apparatus and other

rlcclriml appliances.

A petition has been sent to the Montreal City
Council against the running ot clectric cars all
winter. The plea for this is that the streets on
which the cars run will almost be bare of snow
and prevent sleighing, while other streets will be
covered with snow and forbid wheeling.

A change in the directorate of the St. Johns,
Que., Electric Light Company hias recently been
made, Messrs, ‘I'rotter and Turnbull retiring.
*I'he vacancies thus created have been filled by
Messrs, ). B. Tresidder, of lberville, and ). B.
Hutchison, of Montreal.  Considerable mmprove.
ments are being made in the electric light station.

‘T'he County Council of York bave granted the
nght of way on the Kingston road from the
Woodbine corner to Highland Creck to the
*Toronto & Scarboro Electric Ritilway and Light.
ing Co., providing the ratd of passenger {are shall
not exceed 3¢. per mite from “Toronto to Scarboro
Junction, and 2c¢. per mile for the remainder of
the distance.

The difficulty of maintaining schedule time
with a large number of cars is well redognized ;
aind on many lines if & cap be-delayed by an ac-
cident for a quarter of an hour or 20 minutes, the
whole line would be so deranged that schedule
time will not be overtaken during the whole of the
day. In Denver where there are ;74 miles of
cleclric and 13 miles of cable tracks, requiring
about 103 trains in dally operation, this is es.
pecially important. It was found that a break.
down of any kind on the road ingvitably dis.
organized the traffic, 3ince theImaking up of
time rested chicfly with the conductors. To ob-
viate this a system of telephone circuits has been
areanged with various call paints, all communicat-
ang with the head office.  Every conductor on
arnving at the terminns of his route immediately
reports to headquarters the number of his car,
and receives in reply his proper leaving time and
any-instructions that may be necessary, The
dispatch clerk 1 thus advised of the whereabouts
of each car, and is able often to fill up a space of
from 30 to 60 minutes caused by a ** parade.” Of
course it is impossible for one car to jump an-
other by the cable or electric systems, and hence
the proper control of the cars is of more import-
ance than with horse service. As a set off
against the expense of the telephones may be
taken the saving of starters at the various termini.
“I'he telephones arc estimated by the Denver
Company to give a saving of at least 8o per cen
over the cost of the old system.

New Facts about the Dakotas

is the title of the latest illustrated pam-
phlct issued by the Chicago, Milwaukee
& St. Paul Ry regarding those growing
states, whose wonderful crops the past
season have attracted the auention of the
whole country. It is full of facts of special
interest for all not satisfied with their
present location.  Send to A. j. Taylor,
Canadian Passenger Agent, No. 4 Paimer
House Block, Totonto, Ont., for a copy
tree of expense.

A \Vkly Journal of advance iuforma.
tion and public wosks.

The recognized medium for advertise.
ments for *Tenders.

- CANADIAN CONTRACT RECORD
. TORONTO, -

™ TORONTO FLECTRICAL WORKS

Manvfacturing Electricians and Engineers.

Dealers in Electrical Supplies.
Makers of Dynamos and Motors.
Dealers in Electrical Books.

TORONTO.

35 Adclaide Street West, -

T CONSULTING ENGINEERS =

G.C.ROBB CHIEFENGINEER HEAD OFFICE TORONTO

il Patent Friction Pulleys

AND GUT OFF GOUPLINGS -
For Electric Light Stations and all purposes where intermittent power is required.

MiLLErR Bros. & Toms,

(Successors to Miller Bros. & Matchell)

Toronto Office : 74 York Street, MONTREAL, QUE.
ESTABLISHED 1869. .
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VOLCANIZED FIBRE (0. =ms=amrisemn sevs.
sous mwrscrowsss oo~ HARD VULGANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Giey.
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DDEL. OFFGE: 14 DEy &T., NEW YORK.
THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd. THE
KINGSTON, ONTARIO, .
MANUFACTURBRS or H AZLH’ON
Locomotive, Marine and Statlonaj Engines
. BOILER,
: The
s Handlest,
Safest,
a8
and
Nost
Bconomical
>y RS Boiler,
ARMINGTON & SiMs' Hicit SPEED ENGINE POR ELECTRIC LIGHT PLANT ETC., TE m
NOTICE. GYGLE GAS ENGINE
‘The Canadian Locomotive & Enime Co., Limited, of Kingston, Ontario, have the exclusive license IMPULSE EVERY REVOLUTION without
for building our Improved Patent High Spced Engme for the Dominlon. of Canada, and are fur- a separate pump, NO SLIDE.
nished by us with drawings of our latest improvements,
PROVIDENCE, .R. L. Nov 18th, 1889, (Signed) ARMINGTON & SIMS, Descriptive Catalogues of the above on application.

Equip your Electric Plants,
Factories and Millslwith

INSTANTANEOUS IN ACTION.

F A M . ' SIMPLE AND THOROUGHLY PRACTICAL.
’ THE ONY.Y REALLY SUCCESSFUL GRIP

PULLEY AND COUPLING.

G R l P SAVES TIME, BELTING, POWER,
PU L L EY S BRANTFORD
| '~ CANADA
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THE GARLOCK PACKING COMPANY

MANUFACTURERS OF )
Garloclk’s Patent Steam, Water and Ammonia &

PACKINGS

SECTIONAL

DEALEKS 1N i7 JOHN STREET NORTH,
Usudurian and Plumbago Flange Packing .
and Engincers’ Supplies. Ha,mllt.on, ont.
EasTic RING. Our Packing is in usc in over 2000 Engine Rooms in Canada,  Write for Catalogue and References. SPIRAL,
LONDON MACHINE TOOL CO.,
LONDON, ONTARIO,

MAhUFACl‘URERQ OF

Machinist & Brass Finishers’ Tools

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

76 '§8§£§T%%ET THEJ C. MGLAREN BELTING (}u MDNTREAL

Telephione $75.

THE T _.I:’ DS YSTHEHM

- OF DRIVING DYNAMOS - - -

g  Simple, easily adjusted, requires very little floor
48 space, and dynamos can be stopped and started
e§ B without stopping engine.

=3 -—-—"a““fai‘“““ % DARLING BROTHERS,
(Reliance Works) MONTREH L.

THE RELIANGE ELECTRIC MFC. CO., L.

WATERFORD, ONT.

MANUFACTURERS OF ALL KINDS OF

RHIILECTRICATL MACHINER Y

FOR LIGHTING AND TRANSMISSION OF POWER.

Arc Lamps for Constant Current and Constant Poteatial

Constant Current and Constant Potential Dynamos, for Arc
Circuits.

and Incandescent Lighting.

. . T H ) are k §
Electric Railway Generators and Motors. Oursgg?c'lgx?l?:‘,“gcncn(ors and Motors are automatic and
Stationary Motors of any horse-power, to run on Arc and All kinds of Station Fixtures, Switches, Lightning Arresters,

Incandescent Circuits. Rheostats, Ammeters, Volt-meters, &c. &c.

We glve speclal attentlon to Long Distance Transmission of Powor. Our apparatus is simpler
and contalns morge merit than any other on the markot.

WRITE US FOR PARTICULARS AND PRICES,

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



