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STEEL SHINGLES

" FIRSTBROOK BROS.
King St. East, - TORONTO.
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“CANADIAN CONTRACT RECORD
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STEAM USERS

" Desiring the services of COMPETENT EN-
GINEFRS o) any class, can obtain
sober, intelligent and*reliable
men, by applying to

: CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

A. E. EpKINs, President, care Boiler Inspec-
tion & Insurance Co., Toronto.

Jas, ROBERTSON, Secretary Montreal Branch,
1420 Mignonne Street, Montreal.
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LEATHER BELTING
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We

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

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

Toronto Electric Light Co. :—

One 36 inch belt 98 feet long.
(This belt has been in constant use since August, 1885, and looks

good for another ten years yet.] Also

One 36 inck belt 100 feet long. One 38 inch belt 100 feet long.

One 306 inch belt 123 feet long. One 24 inch belt 100 feet long.

. And over I500 feet of 8 inch belting.
All the above belts are DOUBLE THICKNESS and are 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 & Power Co.
The Niagara Falls Electric Light Cn,
West Toronto Junction Eleatric Light Works.
The St. Thomas Electric Light Co.
The Barrie Electric Light Co.
The Berlin Electric and Gas Co.
The Woodstock Electric Light Co.
The Manitoba Electric and Gas Light Co., Winnipeg:
The Goderich Electric Light Co.
The Markham Electric Light Co.
The Oshawa Electric Light Co.
The Orangeville Electric Light Co.
The Port Arthur Electric Railway Co.
. AND OTHERS.
$We are the only Belt Manufacturers in this Province who ean show
Belts of QUR OWN MAKE which have been in use AS LONG AS FIVE
YEARS. We can point to belts of our swn make in THIS CITY ALONE
which have besen 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.

Send for Discounts. Dixon’s Belting Hand-Book mailed free on application.

e

President, W. F. HALL,
Napance Paper Co.

Loxpox, ENG.
PuiLabeLriia, US,

THERMOLYTIC FUEL COMPANY

NAPANEE, - CANADA,

MANUFACTURERS OF

F % “CORNELL-COODE”

FOR STEAM BOILBERS AND FURNAGES,

giving more economical results than are ol;tained by natural draught
or any other systein of using fuels.

DEVIGE

Increased steanung capacity of builers, Ecunomy n cumbustion of coal . E-sy work for
fireman, Simple i design, Easily applied to any boiler, Durable, Incxpensive.

CORRESPONDENCE SOLICITED, SEND FOR CIRCULARS.

CIAL PULLEYS———

ANY DESIGIN OR SIZE

=FQR ELEGTRICAL PURPOSES

Our Pulley iIs now in use in MOST PROMINENT STATIONS throughout United States and Canada.

SENDFOR - ¢== DODGE, WOOD SPLIT PULLEY GO.,

- ESTIMATES.

Office, 83 King Strect West, TORONTO, ONT.
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THOMSON -EOUSTON
INTERNATIONAL ELECTRIC CO,,

Hereby announce that it s now manufacturing and prepared to manufacture and sell under the various Letters Patent of
Inventions now held or owned by the Company and through its Agents in Canada,

The Toronto Construction & Electrical Supply Co.

Offers for sale and solicits orders for the following apparatus :

Alternating Incandescent Dynamos, Motors, Railway Motors and Equipments,
Continuous Current Dynamos, Electric Reciprocating Drills,
Generators for transmission of power, Are Lighting Machines.

The above may be obtained at reasonable prices by any person requiring them, from

THE TORONTO GONSTRUGTION & ELEGTRIGAL SUPPLY GOMPANY,

WHOSE HEADQUARTERS ARE AT

No. 63 to 69 FRONT STREET WEST, TORONTO.

KAY ELECTRIC WORKS

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

MANUFACTURERS OF

DYNAMOS

For Aré¢ and Incandescent Lighting.

MOTORS
From 1-8 H. P, {o 50 H, P.

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

wcutinsz R WRITE FOR CIRCULARS.

e s ELEPHONES

. OUR SPECIALTY.

We manufacture Telephones for
Main Lines, Local Exchanges,
and Warehouses.

Send for catalogue, price list and testimonials.

A SAMPLE LETTER:

BresLav, ONT., May 1oth, 1892.
T, W. NESS, Esq., Montreal,

DEAR Sik, T am pleased to say that the Tcic
phone Instruments we bought from you are
giving entire satisfaction.  We have now twenty
nine of your instruments on our line, and they
i\}gpa\r to work as satisfactory as the Standard

Yours truly,
ABR. S. CLEMNER.

Write us when you want anything electrical

Key Sockets, Magneto Bells,
Switches, Annunciators,
. Cut-outs, Rells,
We also manufacture Horse and Trail Cars Wire, Batteries,
f everv d - . Iamps. Push Buttons, &c.,
of & Cl‘) ¢ CSC”PUO"- Shades, Dynamos and Motors

PATTERSON & GORBIN, T. W. NESS

ST. CATHARINES, ONT, Canadinn Hedquartersfor 749 Qraig Street, MONTREAL.

.
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THE BELL TELEPHONE COMPANY’S NEW EXCHANGE,
TORONTO.

Tue Toronto offices of the Bell Telephone Co. have been
removed to the Company’s new building on Temperance St.,
but the removal of the operating room will not take place for
some months, pending the completion of the new switchboard
which is at present in course of manufacture at the Company’s
workshops in Montreal.

A recent inspection of the new building, which is nearing
completion, shows it to be a most substantial structure, and
designed in the best possible manner to meet the requirements,
I'be building is stone and brick, three stories in height, and is
sid to be the only thoroughly fire proof structure in the city.
I he outer walls are 4 fi. thick at the base, and about 3 ft. thick
above the foundations. The inner walls are of brick, and are
supported by steel girders encased in hollow fire brick. The
tirst and second floors are tiled, as also the lower portion of the
walls of first and second story and of stairway. The only part
which would be affected by fire would be the door and window
frames as even the- partitions dividing the various offices are of
porus terra cotta. The wood work throughout is of cherry,
and presents a rich appearance.

Half of the basement is occupied by the cables, which are
brought in through a large marhole beneath the sidewalk;
these cables will number about 125. Each of them will contain
100 wires, thus meeting the requirements of the exchange, which
15 designed to serve 5000 subscribers, These cables pass up
through the floor above to terminals in the distributing room,
from which the wires are carried beneath a false floor to the
distributing rack, and from thence back beneath the floor and
through a shaft to the switchboard. The remaining portion of
the basement is occupied with the steam heating apparatus and
for storage purposes.

Immediately to the left of the main entrance is a pleasant
room which is to be fitted up as a reception room, and adjoining
it will be the long distance telephone department; on the same
floor are the store room, repair shop, testing rcom and lava-
tories.

The second floor is reached by an iron stairway having
marble steps. The manager’s office is located on this floor at
the front of the building, immediately across the hallway being
the public office and the offices of bookeepers, stenographers,
etc. On this floor are the offices of the superintendent, a large
battery room and a lunch and cloak room foi1 the operators,
The cloak room is provided with double lockers, each locker
being divided for two operators.

On the third floor will be the operating room, around three
sides of which will extend the switchboard, which will embrace
cvery improvement which has been perfected up to the present
time. The room is perfectly lighted by a large skylight. In
the centre will be situated the chief operators desks. There
has been provided a second iron stairway, leading from near the
centre of this room to the floor below, designed to afford an
easy means of egress in cast of fire.

Everything is as yet in an incomplete condition, but it is safe
to say that when all arrangements are perfected, the Bell Tele-
phone Exchange in this city will be equalled by few and excelled
by none on this continent. It is the Company’s intention to
erect shortly a storage warchouse, where all its supplies will be
kept. The quantity of supplies required to be kept on hand for
constantly extending the system and for repairs, is very large,
as may be judged from the fact that the regular order for wire

amounts to 150 miles per month. It is the intention also to
erect, in the near future, branch exchanges in East Toronto and
Parkdale. ‘The Company give employment in this city to 250
persons,

The following extract from the last annual report of the City
Engincer of Toronto, will serve to show the extent of the Com-
pany’s operations in this city :

“From the manager of this branch, Mr. Dunstan, I have been
furnished with the following statistics : As an essential feature
of their reconstruction work in the central poition of the City,
they have crected i new and central Telephone Exchange build
ing on Temperance Street, at a cost in the neighborhood of
$60,000, and it is in every way a thoroughly satisfactory, sub-
stantial and fire-proof Teiephone Exchange. During the past
five months the Corapany have moved their Yorkville branch to
the south-east corner of Yonge and Bloor Streets, and have now
at that place a thoroughly modern Exchange, equipped with a
metallic multiple switch-board capable of serving 3,000 sub-
scribers. The wires are all brought in under ground to this
office to cable terminals which are supplied with the best light-
ning and electrical arresters. In order to carry out this under-
ground service and comply with the terms of their agreement
with the City, the Company have placed a numbet of poles on
side streets and alley-ways, have strung over 300 miles of wire,
300,000 lineal feet of aerial cable, and have brought into use
over 31,830 feet of under ground-cable. They have supplied
“second”wires to about one-sixth of the total numberofsubscribers
in Toronto, thus giving them the great advantage of quiet metal-
lic circuits, free from noise caused by electric induction. While
this work of moving the Telephone Exchange has been going
on, the Company on an average have put in about 100 new con-
nections a month, each one of which necessitates the erection
of outside line and interior wiring. There are now laid in
Toronto 16,183 lineal feet of this Company’s under ground con-
duit, which contains 310,537 feet of duct, each duct being
intended for once cable. This amount is made up as follows :
64,857 feet 224 inch Macdonald duct ; 55,312 feet 3 inch Mac-
donald duct ; 190,368 feet 3 inch Wychoff duct, all of which is
made of a specially prepared creosoted wcod imported from the
United States, and in such a manner as to exclude all moisture
from the cables. Forty-seven man-holes, six feet square, have
been constructed in connection with this conduit system, besides
the large area in front of the Company’s Central Exchunge on
Temperance Street, which affords access to this under-ground
system. In order to move into their new building on Temper
ance Street, and work the new metallic system, and otherwise
comply with the terms and conditions of their agreement with
the City, the Company have to lay about 1,400 feet of conduit,
equalling 162,500 feet of duct, and for this they purpose using
cement-lined iron pipe, which, though considerably more ex-
pensive than creosoted wood, will, it is believed, be more duable
and satisfactory. When this is done the Company will be able
to remove 784 of their poles from the streets, which now carry
3,867 cross-arms and about 1,300 miles of wire. This new con-
struction work will necessitate an expenditure for under ground
metallic line of between $175,000 and $200,000 ; and besides
this there will be the work of erecting new distriburing routes
on the side streets, and building “second” lines to the 3,000 sub-
scribers not yet having a metallic service, and the re wiring of
the interior of each one of these 3,000 dwellings or offices.
Besides all this there is the moving of the main Exchange and
the setting up of a complicated switct board capable of accom
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wiodating 5,000 subscnibers. This switch board 1s now being
manufactured at the Company s shops in Montreal, and will be
of non frame board of the most modern description, and will
cost 1 the neghbuthood of $50,000.  The Company have also
to duphcate the construction notk doune in Toronto during the
pist tuelve years, and cumplete it mside of the next two years.
Lhe Company have now 3,843 subsenbers i Toronto, and they
are about combiming the [oronto Junction service with that of
the Uiy, and they alsu purpose building another branch
Exchange at the castern end of the City., The Company also
now have i use 3,900 nules of over-hcad wire, strung on 97
miles of poles.”

ASSOCIATION OF EDISON ILLUMINATING COMPANIES.

ToE thirteenth convention of the above association was held
at the Rossin House, Toronto, on August gth and ioth.
Upwards of forty  delegates were in attendiance, among whom
were Mr. Frederic Nicholls, manager Toronto Incandescent
Electic Light Co., Mr. John Langton, Canadian Works Edison
General Electric Co.; Mz M. D. Barr, District Manager
1.dison General Electric Co,, ‘Toronto, W. S. Andrews, General
Supenntendent Canadian Works Edison General Electric Co,

The proccedings, as on former occasions, were conducted
Lehind dused doors, so that it is not possible to furnish our
readers with 1 report of the meetings.

In view of the presence of the President and legal counsel
of the General Electric Co., it may be presumed that the
iclation of the Edison IHluminating Companies to the General
Electric Co., was up for consideration.

The Teronto Incandescent Electric Light Co., exerted itself
most successfully on behalf of the entertainment of the visitors,
who were treated o a moonlight excursion and luncheon, a drive
round the city, etc.

The following are the officers elect for the ensuving year:

President—John J. Beggs, New York,

Vice-president—Frederic Nicholls, Toronto.

Sccretary—\V. J. jenks, New York,

Treasurer— Wilson S. Howell, Orange, N. J.

Executive Committece—C., P. Gilbert, Detroit; C. L. Eager,
Boston ; E. R. Weceks, Kansas City ; W. D. Marks, Philadclphia,
Pa.; Samuel Insull, Chicago.

The place of next mecting will be-chosen by the Executive
Committee,

.

THE STEAM PUMP.*

The wlea entertained by many engineers that water is raised
by suction 1s erroncous, as, properly speaking, there is no such
prinuple as sucion.  Water or other liguids are raised through
a tube or hose by the pressme of the aunosphere on their sur-
face. \When the atmosphere 1s removed from the tube there will
be no resistance to pres ent e water frum nsing, as the water out-
side the pipe, sull having the pressure of the atmosphere upon
1ts surface, forces water up into the pipe, supplying the place of
the excluded air, winle the water inside the pipe will rise above
the level of that outside of 1t proportionately to the eatent to
which itisrelieved of the pressure of the awr.  If the first stroke
of a pump reduces the pressure of the air contamned in the pipe
from 15 pounds on the square inch to 14 pounds, the water will
be forced up the pipe to the distance of about 24 feet, since a
column of water an inch square and 2} feet high 1s equal
weight to about one pound. Now if the sccond stroke of the
pump reduces the pressure of the atmosphere in the pipe to 13
pounds per inch, the water will nise another 24 feet.  This rule
15 uniform and shows that the tise of the column of water within
the pipe 15 cqual in weight to the pressure of the air upon the
surface of the water without.

The distance that a pump will draw or lift water, as it is term-
ed, 15 about 33 feet, because a column of water of one inch area
33 feet high weghs 14.7 pounds, but pumps must be in good
order to It 35 feet, and all pumps must be air-tight.  Pumps
will give beuer sausfaction Lifung from 22 to 25 feet.

There are many things to be considered i locating a steam
pump, such as the source from which the water 15 obtained,
the point of delnery, and the guanuty required 1 a given umic ;
whether the water 15 o be bified or forced directly into the boil-
er, or rused into a tank 25, 20 or 100 feet above the pump.

* From a paper read b; l’m:x:d—cnl Crowle;':x the late meeting of the N. A. C. E,,
Jersey City.

When purchasing a steam pump tosupply a stcam boiler, uue
should be selected capable of delivering one cubic foot of wae
per horse-power per hour.

No pump, however good, will lift very hot water, because s
soon as the air is expelled from the barrel of the pump the vapor
vccapics the space, destroys the vacuum, and interferes with (e
supply of water. Asa result of all this the pump knocks., When
it becomes necessary to pump hot water, the pump should Le
placed below the supply, so that the water may flow into the
valve chamber.

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

When the water contains chips, shavings or sawdust, a stram.
cr should be placed on the lower end of the pipe.

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

A suction air chamber is a great advantage to the pump when
the lift is high.

The area of the steam and cxhaust pipes should 1n all cases be
fully as large as the nipples in the pump to which they are attacle
ed.

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

Stuffing boxes on the piston and valve rods should in all cases
be kept well filled with soft and moist packing, as, if the packing
is allowed to become hard and dry, it will flute the rods, induc-
ing leakage and necessitating repairs.

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

When the pumps are standing still, idle or out of service,
in cold weather, all the drain, drip and pet-cocks should be left
open.

wo—
_—

THE SPEED REGULATION OF CENTRAL STATION
ENGINES.
By W, H. Boors.

IN Cassier's Magasine for May, an article appears under the
above heading from the pen of W. S, Aldrich. Mr. Aldnch
considers the desirability of some form of governor for steam
engines, the action of which shall not be due to speed of the
engine, but shall be controlied by the work to be done. There
may not, it is true, appear to be much difference in the distinc
tion here drawn, but there is very much more than at first sight
is evident. In all ordinary governors there is a position of the
governor which corresponds with the normal engine speed.
When, by reason of load reduction, the engine begins to run
faster, the governor takes up another position, being said
technically to rise. In thus rising, it is made to act upon the
throtte valve or other means of reducing steam supply, and it
thereby prevents an indefinite acceleration ; but is clear that the
reduced steam supply can only be maintained by the governor
being at a supernormal height, and, of course, this implies that
the engine also will be above its proper speed. Ifa 2 per cent,
increase of speed caused the governor to have such a motion
that it cut down the steam supply below that necessary to run
even at normal speed, there would be no steadiness of action
whatever, for as soon as the engine ran slow, say 2 per cent.,
the governor would then turn on an excess of steam, and the
fluctuations would never cease. Such a case demands that the
effect upon the valve be made less by a re-adjustment of the
connecting gear between governor and tirottle. In the Corliss
gear the same fault is introduced, for the position of the trippiny
cam depends entirely upon the height of the governor, and an
carlier cut-off can only be secured by an addition to speed.
Many years ago a Lancashire firm introduced a method of
absolute govering, which combined the instant partial action of
the governor upon the throttle valve, with a further mechanism
for varying the cut-off valve, which was so devised, that when-
ever the engine revolved above or below its normal speed, cer-
tain wheel gear came into action, and through a differential
motion changed the cut-off valve until the engine came back to
its normal speed, the governor also resuming its normal height,
and thus there was never for long any departure from best




»

Scptcﬁ\bcr., 1892

CANADIAN ERECTRICAL NEWS

127

speed. As acorollary to this effort, the Corliss valve makers
wae compelled to modify theit Corliss gear, so that the same
r-ult was attained, and this they did by adding a second or
supplementary governor, the duty of which was simply to tum
a ught and left screw by which was varied the length of the
cunncetion between the governor and the trip gear. By micans
of a picce revolving between two detents, it is casy to arrange
any governor to any degree of adjustment, so that any departure
from normal speed shall cause revolution one way or ancther of
the screw sleeve. In the Corliss gear the supplementary
governor did this.  Supposing a change of engine speed causes
a pull of, say, % inch in the trip rod; the supplementary
governor puts into gear a winding train, which turns in the screw
sleeve n this rod untillthe 4 inch of pull hus been let out again.
1 he tripping picce being thus still held at the position it was
placed in by the governor, while the latter has been allowed to
fall back to position of normal speed, this supplementary action
will always bring the engine to its normal. In the old Boulton
and Watt days a certain percentage of speed variation was
allowed and a suitable fly-wheel added.

As Mr. Aldrich points out, there is a difficulty with large
engines in regulating them for sudden and heavy variation of
load. In an engine of high reciprocation, say, of ten working
strokes a second, the load variation can be coped with in one-
tenth of a second, but with large engines where, say, for a 1,000
horse-power, a suitable quantity of steam has been admitted to
the cylinder to maintain such power, a sudden decrease of 500
lhorse-power cannot be coped with unti next stroke. In sucha
case with steam at cut-off for 1,000 h.p. rate at work, there wwould
be 500 h. p. going entirely to accelzration.

It follows that for such a case we must know, or assume, the
maximum and minimum loading, and, having fixed upon ¢ -
speed vaviation which can be allowed, we must so proportica
onr fly-wheel weight that the muximum load variation during
that portion of the stroke uncentrolled by the governor shall not
set free, or absorb so much energy as to accelerate the fly-wheel
beyond the allowed limit, or add to the duty of the engine more
load than can be taken out of the stored energy of the fly-wheel.

For central station work, Mr. Aldrich is in favor of some kind
of electro-magnetic govenor which shall act quickly upon a
variation of load, and it would appear that such a governor
should act by curtailing the steam supply before it would be
nfluenced by the centrifugal governor ; but even the most rapid
action cannot possibly take cffect after the beginning of expan-
sion, and the problem of regulating large engines is one of the
most powerful objections to their use for central station work.
‘I'he power to cope with an increased load is even more difficult
than that of dealing with a suddenly reduced load; for in the
latter case it is quite open to us, if we do not mind wasting some
of our energy, to cause the electric govemer to putin action a
1 powerful break, but this would have no counterpart in the
reverse action of sudden load increase, unless it be in some
device for re-admission of steam to the cylinder after cut-off has
occurred.

In respect of governing, the steam engine does not compare
favorably with the turbine, either hvdraulic or steam, for the
turbine can be very quickly regulated, being equivalent to a
steaua cngine of infinite reciprocation. In any station the
questior: of engine sizes must very largely depend upon the total
power to be generated if great steadiness be required, and in a
station with several engines, better results may be expected than
from a single engine, which may be drawn upon for the whole of
the load variation.

For sudden load variation it.will always be difficult to so
regulate an engine as to avoid considerable departure from even
mean normal speed, but for gradual changes of load the problem
was solved half a century ago, in the manner descnbed, and as
has been very commonly carried out in Corliss engines, and in
the Knowles supplementary governor brought out a few years
ago. With these appliances the engincers of the great textile
factorics preserve an almost absolutely even mean speed, as
evidenced by a speed recorder, and any vanation in speed
during each revolution in controlled Ly tae fly-wheel inertia,
With the best of governing, there must always be nlaced con-
siderable relianze upon fly-wheel action, and this the small,
quickly reciprocating engines do, for their smail fly wheels have
very considerable inertia relative to the stroke duration. The

so0-called slow running mill engines are not really slow tunnimy
as regards piston speed, and many of them might with advant
age be made of higher reciprocating speed and could be, were
better attention given to bearing surfaces, which could be run
much tighter than they are if more truly circular, for with correet
valve setting, the change of direction of pressure neced not be
accompanied by shock, to get rid of which 1s one of the objects

of the design of single-acting engines. - London Alectrseal
Review.

CHANGES IN THE CANADIAN PATENT LAW.

IMPORTANT amendments have been lately made to the patent
act of Canauda by the Canadian Parlianment.  Some new features
borrowed from the United States patent laws are noticeable, such
as the employment of cxamineis,in the Patent Office to make &
thorough examination of the applicant’s title to his invention.
The other material changes made are noted below.,

Models of inventious or specimens ¢f compositions need now
only be furnished if required by the Commissioner of Patents.
The duration of a patent is to be 18 years, with a fee of $6o,
with the option, however, of paying partial fees of $20 and $40
for terms of 6 or 12 years.

The inventor’s oath or affirmation may be made before a min-
ister plenipotentiary, charge daffaires, vice consul or consular
agent, a Judge of any court, a notary public, a justice of the
peace, or the mayor of any city, borough or town, or a commis
sioner for taking affidavits having authority or jurisdiction within
the place where the oath may be administered.

Importation of the invention into Canada after 12 months from
the time of granting a patent (or any extension of such perind)
by the patentee, his representatives or assignees for a whole or
a part of his interest in the patent, renders the patent void only
as to theinterest of the party importing or causing to be imported.

A federal court, the Exchequer Court, is given jurisdiction
not only of all questions involving the validity of a patent but also
of all questions arising as to whether any intrest therein is null
and void.

A citizen of Canada electing to obtain a foreign patent for an
invention, before obtaining a Canadian patent, shall have the
right to obtain a patent in Canada, if the same be applied for
within one year of the date of issue of the first foreign patent, the
inventor gives notice to the commissioner of his intention to ap-
ply for a patent in Canada, then no other pcrson having com-
menced to manufacture the device in Canada during such period
of one year shall be entitled to continue such manufacture
after *he inventor has obtained a patent in Canada, without the
consent of the inventor.

—

SPARKS.

Nr. Hendrie, the ovaver, is negeiiating for the sale of the Si. Thomas
street railway,

A bnick addition 1s being built to the present power house of the North.
West Electric Co., Winnipeg, and two additional steam boilers installed.

Mr. F. N. Gisborne, Supenintendent of Government Telegraphs, and one
of the most able electricians of the day, died at Ottawa on August 27th,
aged seventy years.

Messrs. H. P. Dwight, the president, and G. D. Perry, the sceretary of
the Great Northwestern Telegraph Co.; F. H. Waycott, the manager of the
Anglo-American Telegraph Co.; Wm. Wainwright and F. Roper have
given notice to the Quecbec Legislature of application for incorporation
under the name of the Anglo-Provincial Telegraph Co., with a capital of
$25.000. This company will carry on a gencral telegraph business in the
province of Quebec, with hicadquarters at Montreal,

The Merchant’s Telephone Co., of Montreal, has apphied for incorpora-
tion with a capital of $100,000, to do a general telephone and clectric
business. In order to prevent the concern from being absorbed like its
predecessors by the Bell company, cach subscriber for a telephone must
also subscribe for $100 of its stock and also agree to take bis teiephone for &
period of five years. Therental of a telephone has been fixed at §25 per
annum, and the stock of the company having been fully subsenbed, will be
increased largely.

Under the direction of Mr. L. B. Smith, Supenntendent, the Great North
Western Telegraph Co., have recently installed as part of their battery plant,
a motor gencrator of new and novel design. The machine has been in
practical use for some time past, replacing about onc thousand cells of
ordinary Calland battery. The ofticials of the company are so well pleased
with the results and the great cconomy effected that it is the intention to
discard the use of chemical batteries and adopt dynamo currents exclusively.
This is the first timc that telegraph companmies 1in Canada have adopted
dynamos for battery purposes, and the new departure cannot fail 1o be of
interest te the fraternity.
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FIELD MAGNETS.

tue held magnets of a dynamo clectnie machine, says the
Lutectrical Age, constitute one of the two of its most essential
parts.  The other part 1s the armature,

Ihe tield magnets are constructed of several parts, namely,
the magnet cores (of which there are usually twoy, the yoke picee,
the pole picces and the wire with which the magnets are
wound,

Ihe accompanymy dlustration shows these various parts and
the manmer of assembhng them to make the field magnets
complete.

I here are many forns of dynamos i use, but the one illus-
trated m the diagram is in no essential respect different to all
the others.

I he function of the field magnets 1s to veate and maintain a
magnetc fickl i which the armature may sevohe. As a rule,
dynamos are s0 built that the field magnets ars stationary wlale
the armature sevolves.  Sume machines are made, however,
with stationary armature and revohing magnets. One pant
must morve , this s mamfest when we think fur a moment that
i order w cicate a difference of potential in the wire of the
armature, ory i other words, generate a current, that wire must
cut through the magnetic hines of force i the magnetie ficld.
This implies motion,

The matenal used for the different paits of field maygnets s
the suftest stun prucuiable, eacept 13 the vase of the wire, which

£

DIAGRAM OF FIELD MAGNETS
Y, Yoke. €, Magnet core. 1, Magnet windings.
P, P, Pole picces,

is of copper.  Soft iron is used, because with it, it is possible to
produce a much more powerful magnetic field than if any other
quahty were used.  Iron is the essentr * metal to use always for
magnets in all cases of electrical mstruments on account of its
high magnetic properties ; that is to say, it is the best conductor
of magnctism. Metals are divided into two classes with refer-
ence to their magnetic behavior, viz: magnetic and non-magnetic.
Copper is classed as a non magnetic metal, while iron is the
st apictiv , henee the importance of fron in the construction
of magnets will be eadily understood.

1 here arc as many different forins of dynamos as there are
makers—no two bewmny alke. As the field magnets usually
constitute the most prominent part of dynamos, the difference
in form of machines relates wholly to the shape of the field
maxnets, althouch there are structural differences in different
makes of armatures as well. These, however, are not readily
noticeable to the observer.

The form of dynamo illustrated in our figuru requires a yoke,

the function of which is to effect continu’ty in the maguet
circuit.  Without the yoke the magnetic ficld surrounding he
armature would be infinitely weaker, and the machine would be
practically valucless.  All dynimos do not possess a yoke picce ,
indecd, some dynamo ficld magnets are constructed on (he
typical horseshoe form, and consequently requite no yoke. ‘The
form shown in the figure is a modification of the horseshue ,
instead of the curve it has corners.

The pole picces are really enlitrgements of the core, 50 as (o
increase the surface of magnetic action, and are construcied
with curves on their inner surfaces, so as to cuver the surface
of the armature as completely as possible, and yet have i brogk
in the continuity of the magnetic circuit.

These pole picces are really the * poles” of the clectromagnet,
We all know that a horseshoe {peimanent) magnet is strongs
atits poles; soin the case of a dynamo, the magnetisiu s
strongest at the pole pieces, and as the lines flow from one ple
to the other, according to the direction of the current flowing
the magnet wire, they must necessarily flow or act through e
space between the pole pieces. As this place is filled with the
magnelic lines of force, and as the wire on the armature wast
cut lines of force in order to cffect a difference of potential, wud
consequently gencrate a current, the armature is placed n
this space, or magnetic field, as it is usually called.

Concerning the magnetic field we will say wmore later on.

The core of the field magnets are generally made roul.
Some, however, are elliptical in shape. They are never made
square or in any other form possessing points or corneis,
because such projections became *poles ” themselves, and as
it is essential to have all the magnetic influence concentrated
at two points, namely, the pole pieces, the importance of adopt-
ing every means possible to convey the magnetic lines to these
points is manifest ; hence the round form is adopted for magnet
cores. In the case of the yoke piece the magnetism is very
weak, or practically 2#:7 at that part of the magnetic circuit,
hence the existence of the corners makes no material difference
in practical results,

The magnetizn is strongest between the pole picces and
weakest at the yoke.

As to the winding of the magnets, of course, that involves
many factors in its calculation, and as it is not within the scope
of these articles to consider indefinite problems of this nature,
we refer those of our readers who desire to go into the
subject further to any one of the text-books which are now pub-
lished, giving all such information. An excellent book of this
class is “Principles of Dynamo-Electric Machines,” by Carl
Hering.

Copper wire, of course, is always used for magnet windings,
It is covered with some insulating material in order to keep the
windings from touching one another. The copper must be of
the purest quality obtainable in order to keep the resistance
down to a minimum. The size of the wire is determined by
calculations based on the work that will be required of the
machine.

Some dynameo field magnets are wound with two coils.  Such
machines are known as compound-wound dynamos.

It is important to have all joints between the parts of a field
magnet very secure and reliable, so as to interpose no resistance
in the magnetic circuit.

TRADE NOTES.
Woe have received from the Ball Electric Light Co., a tastefully printed
book of testimonials from users of the Ball apparatus in Canada during the
last ten years, certlfying in flattering terms to its cfficiency.

The h wal Electric Company, of Montreal, report the following sales
dunng the month of July: Hamilton Electric Light and Power Company;
Hanulton, Ont., one 5o light 2000 candle power arc dynamo and lamps,
Joha Stair, Son & Co., Halifax, N, S,, one 50 light 1200 candle power arc
dyuamo and lamps, \W. S. Shaw, Huntswille, Ont., one sou light alternat
ing dynamo, The T. Eaton Company, Toronto, Ont., one 734 horse power
motor and 42 arc lamps . Hunt Bros., Lon-lon, Ont., one 63 horse powet
generator and three tons of wire; The Wingham Electric Light Company,
Wingham, Ont., one 500 light alternating dynamo with 300 lamps and fix-
tures; The Dommmon Electne Company, Montreal, Que., one 73 horse
power motor, F. X. Charbonneau, Montreal, Que., one 1% horse power
motor , Messrs, Conlan & Levell, Montreal, Que., onc 14 horse power
motor.

At the first annual meeting of the Ottawa Electric Street Railway a divi-
dend of seven per cent. was declared,
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CANADIAN ELECTRICAL ASSOCIATION.

A MEETING of the Executive Commitree of the above assouia-
ton wis held in Toronto, on the 8th of August. There were
present, Messrs, Jo J. Wright, (in the chair), K. J. Dunstan,
John Yule, W. A. Johuston, D. Thomson, S. J. Parker, A. I,
smith and the Secietary.  The accounts in connection with the
holding of the Hamilton convention and the printing and dis-
tnbution of the report 6f the same in pamphlet form, totalling
about $200, were passed and ordered to be paid. The sum of
$25 was also voted the Sccretary-Treasurer to reimburse him
for mcidentac expenses. The Treasurer reported that after
paymg all liabilities and the grant to himself, the balance to
the credit of the Association would be $200. A discussion ensued
as 1o the nature of the statistics to be collected by the Commit-
tce on Statistics appointed at the Hamilton convention. The
opinion previtiled that data imght be procured as to the cost of
supplying clectric light and power which would be valuableas a
guide to those in the business. The matter was finally left to
the discretion of the Committee, of which Mr. D. Thomson was
appownted chairman, Reference was made to the fact that the
Dominion Government has placed in the estimates an appropria-
tion to cover preliniinary expenses in connection with the
establishment of a system of clectric light inspection.  The opin-
ion was that there was nothing objectionable in the proposal,
provided meters could be got to correctly record the results
of the operation of the various kind of electric apparatus.  The
Committee discussed the question of a Canadian electrical
exlibit at the World's Fair. It was deemed inadvisable to take
action, principally for two tcasons,  First, no trade would be
hkely to accrue to Canadian manufacturers from such an exhibit.
In the opinion of many, did any such possibility exist it would
speedily be converted into an impossibility by an increase in the
U. S. tarift. Sccondly, the unfriendly spirit which the Govern-
ment of the United States has of late exhibited towards Canada,
has given rise to the feeling that the people of the Dominon,
clectrical and otherwise, should refrain from taking any part in
the approaching World’s Fair. So far as the electrical interests are
concerned, it was thought to be more wise to make an effort to
hold a creditable exhibit in connectioag with the Toronto Indus-
trial Eahibition of 1893. The Secretary was instructed to have
the constitution and by laws, as revised at the recent convention,
reprinted and distributed to members. The names of scveial
peusons were mentioned who will be asked to prepace papers
for the meeting of the Association in Januay.

A SUGGESTION.

Editor ELrcTricar. Naws,

SIR,~ | have read with interest the report of the doings at the
Canadian Electrical Association convention, and think it bids
fair to be a splendid institution for those interested in the
financial departiment of electrical business.
however, that seems to be entirely omitted  that is, the mechani-
cal management of the business. [ think there is no other busi-
ness under the sun, in which the owners have to depend on their
men so much as in electric lighting.

Do you not think that it would be profitable to both the pro-
prietors and men who look after the plants, to form an associa-
tion and meet in different places at stated periods. At such
meetings, papers could he read, and discussed by the dynamo
tenders and engineers. This, I am sure, would be of great
benefit to all parties concerned. I was talking to a well-known
dynamo man, a few days ago, about the matter. He said he
had no interest in telephone business, and therefore would have
nothing to do with the Canadian Electrical Association. The
engincers have associations for the benefit of themselves, so
should the dynamo men. Hoping that the matter will not drop,

I remain, yours respectfully,
' A DYNAMO MAN.

[The writer of the above appears to be under a misconception
regarding the character and objects of the Canadian Electrical
Association. It is not designed to be an institution in the
interest only of persons whose capital has been invested in elec-
trical enterprises ; nor is it designed especially to promote the
telephone interest, or, in short any sectional interest. On the
contrary it is intended to be an association for the benefit of all
persons in any way connected with or intetested in the applica-
tion of clectricity to commercial or scientific uses. We cannot

There is one thing,

agree with our correspondent’s statement that the mechanical
management of the business was entively omitted from the pro

ceedings of the recent convention at Hamilton, in proof of
which we are able to point to Mr. Thomson’s paper on  Centrai
Stations,” Mr. J. J. Wright's paper on * Steam and Electric
Power,” and Mr. Fisk’s paper on “ Carbon Manufacture,” all of
which contained information of valuc 10 persons charged with
the care of electric lighting apparatus.  The formation of moie
than one Association of persons representing clectrical mterests
in Canada, is unnecessary. There is a field for the profitable
operation of one such organization, but not for more than one.
If the Canadian Electrical Association is lacking in its duty to
any particular interest, those who have been placed in charge
of its affairs will always be pleased to have their attention called
to the fact, and will use their best endeavors to make good the
deficiency. Meanwhile will our correspondent or some other
“dynamo man,” volunteer to prepare a paper for the January
meeting of the Association, which would be instructive to otheis
of their class 2 In a word, the way to make the Association of
the greatest value to all is by becoming a member and then
giving it the benefit of your personal ideas and effort.  Editor
E. NEws.]

, CORRECTION.
Editor ELrcrricat, Nuws.

SIr, I notice in an article on the C. A. S. E. picnic, publish-
ed in your last issue, that Ryrie Bros. are said to have given the
first-prize in the ladies’ race.  This is a mistake. Robin &
Sadler, belt manufacturers, of Montreal, gave the very handsome
card 1cceiver which was given as first prize in the ladies’ race ;
it was given by the Toronto agency of the firm, to whom 1 think

a correction is due.
E. J. PHILLIPS,

Rec. Sec. C. AL §. I\,

*THE FOREST CITY " LIGHTING STATION.

Editor ELrcTiical Naws.

Drar Sir: While in Lendon a short time ago, 1 visited the
Forest City Electric Light plant,owned by Messsis. Hunt Bros.
The plant is a frame building situated at the back of the flow-
ing mull, of which Hunt Bros. are also the owners.  The dynamo
room is 30 x 40, the engine room is also 30 x 4u, the boiler room
20 x40, with a fine brick stack. There are seven dynamos of
the T. & H. system, built by the Royal Electric Co., of Montreal,
of the following dimensions . Four 40 I, 2,000 w.p. ; one o 1t
2,000 c.p.; and two 20 lt. 2,000 c.p.

These machines are wired to a Royal switch board, by the
manipulation of which the load can be changed from one machine
to another at a moment’s notice. Their usual load is 180 2,000
c.p. arc lamps, 87 of which are private lights, the remaining 93
bemg ¢ity street hghts. There is also in the dynamo room a
nice screw cutting lathe, for making necessary repairs.

The motive power, in addition to water wheels, is supplicd by
a 150 h.p. and a 65 h.p. Leonard Ball high spced engines, sup-
plied with steam from two large steel boilers. There is a good
water power also, but not enough of it for both the mill and the
lighting station,

Power is transmitted from the engines to a cauntershaft which
15 fitted with Waterous clutch pulleys,and in the centre of the
shaft is a Waterous coupling, so as to allow one-half the plant
to be run by steam and the other by water, whenever desirable.

The circuits consist of about 4o miles of No. 6 B, & S. wire.
The firm are, at the present time, figuring on putting in a power
generator for supplying customers all over the city.  The lights
are giving the best of satisfaction, notwithstanding the fact that
no night inspectors are employed.

The electrical part is looked after by Mr. R. A. Lyons, while
the steam engineering is under the supervision of Mr. R. Shap-
land and his assistat.  Everything around this station, in both
departments, is kept in good order, and reflects credit on the

men in charge.
Yours truly,
TRAMDP,

The machinery in the agricultural implement department of the Mouteeai
industnal exhibition will be operated by electne motors.

‘The Consohidated Electric Co,, of St. John, N. B,, 1s constructing a new
building to accommodate more engines and other machinery, and provide
room for the balance of the machinery nuw at the old statiun of the New
Brunswick company, and the new street railway generater
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NOTICE OF REMOVAL.

On or about the 20th of September, the publication
offlces of the ELECTRICAL NEWS will be removed to the
new Confederation Life Association Building, corner of
Yonge and Richmond Streets, Toroato.

Nruullations are understood to be in progiess for the pu-
chase uf the Edisun works at Peterburough, Ont., by the Tuioute
Construction and Electrical Supply Company. In the event of
the bargain taking place, the intention 1s to largely increase the
capital stock of the purchasing company. .

THE new clectric railway and the first industrial exhibition
went into operation at Winnipeg almost simultancously, and
both proved to be remarkable successes.  The railway carried
thousands to the Fair grounds. ‘The trip was made in fiftcen
minutes, or at the rate of seven miles an hour, With 1 West
inghouse citr a tnal tnp was made at a speed of 27 miles an hour.

THE City of Brantford will try the experiment of owning and
operating s own eclectnic highting plant and street railway
systemn.  The results will be watched wuhnterest. The Chau-
man of the Fire and Light Committic of Torunto Junctiun,
which has been doing its own lighting, could, it is said, “a tale
unfold " which should cause other mumcipahities to hesitate bout
moving in this direction. The cost of electric lighting in
Toronto Junction under municipal control is currently reported
to be about three times what would be paid under contract with
a private company. Since the above was put in type, the rate.
payers of Brantford have refused to vote the money for pur.
chase of plant,

THE manager of an electric light company which has found it
necessary to increase its motive power, writes us for advice as to
the best kind of engine to purchase. We have referred him to
our advertisers who manufacture engines specially adapted for,
central station work. In view of the demand for engines for this
purpose it is singular that more engine builders do not
seek to make the acquaintance of our readers. We may be per
mitted to remark for the benefit of some who do not appear to
be aware of the fact, that an electrical paper is the best place o
advertise engines or anything else required by electrical people.

THERE is an old white horse connected with the Toronto
Electric Light Company’s station, whose eccentricities have been
the subject of much amusement to everybody around the establish
ment. He has been employed for two or three years past n
hauling the ashes away from the boiler house. This work he
performs with the utmost willingness six days of cvery week,
but no amount of persuasion will induce him tc work on Sunday.
From whence he imbibed his stsict Sabbatarian views is unknown
to his present owners, who cannot but admire, however, the con-
sistency with which he adheres to his principles. Another of his
peculiarities is his objection to do any work or go anywhere out-
side of the station yard. He manifests this objection by falling
down in utter helplessness whenever he is put to do any outside
work, notwithstanding when at his usual employment he has
never been known to fall.

UNTIL a few weeks ago the Montreal street railway was one
of the worst managed concerns of its kind on the continent.
The cars were dirty and uncomfortable, and were run with the
greatest irregulanity.  The company issued no tickets, and
had no provision for transfers. All this has been changed as if
by magic, by the company which has lately assumed charge of
the rond. The citizens are said to be delighted with the change,

..

and are showing their appreciation by using the cars 1o a much !

greater extent than formerly. Indced, we have been told that
on the first day that tickets were ssued, the receipts were more
than double what they had previously been. The road being
owned by the Everett-McKenzie syndicate which controls the
Toronto street 1aidway, 15 being operated on the same basis as
the latter—viz., six tickets are sold for a quarter, and eight for
a quarter good for use from five to eight o’clock a.m. and from
five to 6:30 p.m. Tne Royal Electric Co. has been given the
contract for the equipment of upwards of seventy electric cars
for use on thi> road, which, simultaneously with the Torontu
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system, 1s being converted to clectricity as rapidly as it is pos.
sible for the work to be done. The order for the equipment of
the Toronto system has been placed witl: the Edison Co. It is
understood that in Montreal a new motor des.gned by My, Fred.
Thomson, of the Royal Electriz Co,, is to be used.

LLECTRIC street cars have commenced running in Toronto,
and the (roliey system will soon be in gencral use in the city.
Many people are much alarmed and fear that fatal accidents
will be.common. It would be well for all conceined to act upon
the advice given by one of our American engineering papers on
tlus subject, “Don’t meddle with what is none of your business,
it you do not understand the peculianties of the device.” The
trolley cars are intended for the public to ride on, and nothing
more. The public should be careful about getting on and off
the cars, and do so anly when the cars are stopped. Most of
the accidents have occurred through neglect of this very simple
rule.  The electric cars are usually run much faster than the
horse cars, and it takes time and experience before one can pro-
perly judge the speed at which it would be quite safe to get on
or off a moving electric car, hence it is safer to wait till it has
stopped.

—

BOURNE, in his trcatise on the steam engine, introduces the
subject of “Boilers,” by saying : “A disquisition on the subject of
boilers naturally begins with the subject of furnaces, for although
furnaces may exist without a boiler, a boiler will be of little util-
ay without a furnace.” That was written over thirty years ago,
and is still true, only some in our t:me advocate that the con-
sideration of what is requisite for a steam boiler should begin
nout with a furnace, but with a man.  Of what use, say they, will
either boiler or furnace be, unless a proper man be placed in
Jharge. The Canadian Stationary Engincers’ Association is
doing good work in this country, in the way of training men to
take charge of boi'ers, furnaces and engines. Owners of steam
machinery should aid the Association in its laudable efforts.
They can do this, by insisting that the men employed by them
to manage their steam plant, should hold cerntificates of compe-
tency from the Association. The Executive Council of the
Assuciation met in Hamilton on 30th August, for the election of
officers for the ensuing yecar and for the discussion of matters
affecting the interests of the Association. Papers were read
on sweam boilers, the qualifications of engineer, and kindred
subjects.

THERE was a prospect at one time that Canada would be
largely represented at the Columbian Exposition, bu* circum-
stances alter cases. The American government has passed an
Act by which the President is authorized to impose burdens and
annoyance upon the trade of this countiy, until such time as the
Dominion shall be able to perfect her canal system and be inde-
pendent of her neighbor. This attempt on the part of a great
and powerful nation to check our development, has naturally
chilled the friendly feelings with which heretofore we re-
garded the Republic. In consequence some of our largest
manufacturers whose intention was to send large exhibits to
Chicago next yeir, now declare that they have withdrawn
altogether from the undertaking. Reference is made elsewhere
t> the fact that no action is likely to be taken by the Canadian
Electrical Association toward securing an exhibit by Canadian
electrical manufactures. In addition to the unfriendly attitude
assumed by the United States towird the Dominion, there is the
important consideration that the American tariff makes it im-
possible for any business to be done by our manufacturers across
the line. An instance of this came to our notice the other’
day wherein the Brooks Manufacturing Co. of Peterborough
received an order from the States for 20,000 carbons, but in the
face of a 55 per cent. duty were unable to fill it.

THE new electric street railway at Hamilton, like a fractious
youny horse under the process of being subdued to harness,
seems determined to exercise the privilege of kicking upits heels
occasionally before settling down to the sober work of life. Asa
consequence there have been two or three collisions with street
vehicles, in which, as a rule, the latter came out second best.
An excepuon to the 1ule, however, was one day met with in the
driver of a watering cart, who, \vh.ilc leisurely crossing the street,

smiled defiance at the thicats of the motorneer to enforce the
right of way. On one occasion the James St. car failed to take the
switch at the corner of James and King streets, but kept straight
on up James street. .\ short distance in front was scen the
dummy engine and a train of cars belonging to the Dundas rail
way crossing the streets.  So frightencd did the motorneer and
conductor become, in view of the scemingly impending collision,
that the former jerked the handle off the rheostat, while i« never
occurred to the latter to shut off the current by breaking
contact between the trolley and the wire. ‘The passengers, tak
ing in the situation, jumped from the car, and draning them
sclves up in line on cither side of the street, watched with
interest the termination of the episude.  Fortunately the Dundas
train cleared the crossing ahead of the arrival of the electric car,
while the motorneer and conductor, having recovered their
presence of mind, again secured the control.

THE proceelings of the convention of the Canadian Electricat
Association at Hamilton have been printed in pamphlet form,
and distributed to all persons known to be interested in clec
tricity. If there are any such who have not received a - Jpy, they
may obtain one free of cost on application to the Secretary, It
is the subject of regret that the report is not as full or as accurate
as could be desired, for reasons which need not here be stated,
bat which were beyond the power of the officers to remedly.
Care will be taken to secure verbatim repurts of future conven-
tions, which repoits will probably be sent to members only,
Speaking of future conventions, we are reminded that preparations
must soon be commenced for the meeting to be held in Turonto
in January. Some line papers are required, caleulated to in-
struct the members engaged in the various departments of elec-
trical work, and provoke valuable discussion. It would please the
Executive Commitiee very much if some of the members, without
waiting to be pressed into service, would volunteer to prepare
papers for the occasion. The Committee would also welcome
any suggestions calculated to impart to the Conventions of the
Association the greatest possible interest, or add to the useful-
ness of the Association in any way. We will gludly place the
columns of the ELECTRICAL NEWs at the disposal of members
who muy have suggestions of any. kind te offer for the welfare of
the Assoviation.  Sugpestions are also invited touching desirable
amendments to the constitution and by-laws, the revision of
which was delegated to a conumittee by the Hamiltun meeting.
The first convention is admitted to have been a success, and if
every member feels that there is individual responsibility resting
upon him to help on the work of th2 organization, the conven-
tions of the future should be occasions of ever increasing interest.

WE cannot too forcibly impress upon owner, and managers
of existing electric light companies, and particularly those who
have mumaipal lighting contracts to fulfil, the importaace of
keeping their service up to a fised standard at all times, thercby
givigg the interested parties such 4 degree of satisfaction that
when the titne comes for a new contract to be made, they will
be the ones to secure it against other competitors, even though
their figures should be a trifle higher.  Good service will also -
tend to render unpopular the idea of municipalities attempting
to operate their own lighting plants. It is infinitely bettet in,
every way for cities to have their lighting done by a company!
or individuals than attempt to do it themselves. It 15 a well
recogmzed fact that where towns and cities have tried the ex-
periment, it has always tutned out a dismal failure, costing
them in soine mstances fully 50 per cent. more than if they had
let the contract to others. There has come ynder the writer's
observation within a very short period, an instance in which a
company was supplying so called 2000 candle power arc lights
and with but a 74 ampere current, and in which one ot more
lights went out after starting time, and could not be made to go
again. There was no provision for changing such lights; they
were allowed to remain unlighted until next day, when the lamp
instead of being brought in and put in good otder agan, was in
most cases patched up il its place on the pr' . no attention ap
parently being paid to the fact that the company’s contract with
the city called for good and efficient service at all times  ‘Then,
as if to make the uldermen and citizens generally see how poor-
ly the wires and lamps conld be constructed, the center of the
municipality scemed to have been the part seiected for one of



132

CANADIAN EBLECTRICAL NEWS

September, 1892

the poorest jobs of line construction that we have chanced to
see for a lung time. It is not to be,wondered ., that this muni-
Gpality is considering the advisability of doing its own lighting.
In face of the fact that the authorities must be reasonably sure
that they cannot opetate the light at as low a figure as the exist
ing company tenders for them, they seen positively assured
that they will be able to give decidedly better lighting than at
present.  True, the company promise to put in new apparatus
and new lamps and fix things up generally, but public feeling
scetns to resemble that of the burnt child who dreads the fire.
All this but emphazises the remark in the first part of this asticle
that it is for the welfare of any company supplyinyg clectricity for
commercitl purposes to endeavor to give the best possible ser
vice to their customers, both as to quality of light and keeping
their outside plant in good order, thereby preventing the dis-
satisfaction which is bound to prevail if these important points
are neglected.

THERE scems to be contemplated some legislative action in
the Dominion parlinment to fix upon a method of inspecting
and testing the supply of cunient of electric lighting, and also of
making disinterested tests of meters. This has no doubt been
brought about through the influence of the gas companies, who
it is well known must submit their meters and gas to govern.
ment inspection at stated intervals.  While we sce no objection
the testing system, yet the circumstances, compared with gas,
are so different, that there will be special requirements in making
such tests to make inspection a benefit to the company supply-
ing the light as well as to the consumer, which, of course, should
be the purpose of the contemplated enactment.  Itis of as much
interest to the supplier as to the supplied to know that payment
is made for the exact amount of current consumed, and that a
revenue is coming in for every ampere of current that is pro-
duced at the machine. The point of most importance will be to
determine by what standard the present meters should be tested.
Gas being supplied from a tank, the meter will not
change in its registering should the pressure run up or down
beyond a normal or fixed point.  The reverse is the case with
the clectric meter. A gas meter being composed of a pair of
bellows whose capitcity is just so much, no matter whether the
gis pressure be high or low, will just register each bellows full
that passes through it. Electric meters on the contrary are
built for a certain fixed pressure or voltage, and do not register
properly if this voltage is increased or decreased, the ratio being
far in excess of the slight drop or rise in the voltage. “True this
could all be arranged by the government insisting on a fixed or
standard voltage, but the question would then arise, who is to
pay for the alterations in converters and lamps needed to suit
what in a great many cases would be a change from existing
methods 2 With reference to the candle power of lamps it would
probably be found difficult to fix upon a better ratio of current
than that which was submitted at the first convention of the
Canadian Electrical Association, a few months ago, and which
was left over until the next convention for further consideration;
viz, ““That when the carbons in an arc lamp arc the proper dis-
tance apart, t¢ give their maximum amount of light without
cither flaming or frying, that the strength or current for a 2000
fnominal candle power arc shall not be less than 924 amperes ;
for a 1600 (nominal} c. p. arc not less than 8 amperes ; fora
1200 fnonmnal’ c.p. arc not less than 6 amperes, and for an 8oco
‘nominal® ¢ p arc not less than 4 amperes.” It is, of course,
possible to make a photometric test of an arc light, but we
question whether such test is absolutely accurate, and think the
most advisable course to pursue would be to fix a standard of
current, and if the carbons are-as they should be and the lamp
well adjusted, such standard current will give the same amount
of light in cvery case. It is entirely different with incandescent
lights, in the case of which the photometer can be used to ad-
vantage, and will no doubt mcasure the light given out very
accuratcly  Even heve, however, it would be well to establish a
fixed number of walls per candle, and we would suyyest that a
suwnable standaid for ncandeseent lights would be 3% waits
per candle.

1r. return for an exclusive franchise the Bell Tdephone Co. o said 1o have
Al te jay thre Gty of London $8uo per year and heep free of charge fn
the ave e Oty fire Yum wire the o cns are of every pole to be
crected,

OIL AS FUEL FOR BOILERS.

SuME time ago a proposition was made to use vl as fuei
under the steam boilers at the pumping station of the Torume
water works. The propusal was made, with the hope that we
use uf ol would prove a deliverance from the power of cominga.
tion in the coal busimess. Up tu the present tune, we under-
stand, nothing has been done in the matter.

If it were possible to have the furnaces arranged so tha
cither coal or uil could be used, then fair competition might e
obtained, and fuel secured at a reasonable price. Here is o
problem well worthy of the auention of the skilled men who wie
cngaged about steam boilers and furnaces.

Many attempts have been made to produce such a furna,
but as yet none have come into practical use, and there is a goud
opening for such a contrivance.

Oilis used as fuel for steam boilers in Russia, where petroleun
is found in large quantitics. It is used in locomotives on the
railways, and in the Caspian sea the steamboats use it instead
of coal.

The furnaces require to be of special construction, the
main difficulty being in getting the oil broken up into small
particles and mixed with a proper quantity of air, and at the
same time having the temperature high enough to suppoit
combustion.

In some of the furnaces an arrangement of brickwork is made,
something like a small oven, with openings through part of the
walls for the escape of the heated gases or flame. Into tlis
brick oven the oil is blown in the form of spray by means of n
steam jet.

The Russian locomotives use this form of funace, the brick
oven taking the place of grate bars and the usual fire brick bridge
wall. Air has to be admitted, and between the usual jet in the
smoke pipe and the jet forcing in the oil, a very strong draught
can be maintained. '

In England experiments have been made in using oil as fuel
for locomotives. One method tried with considerable success,
is to retain the grate bars and burn a thin coal fire on the bars,
Chalk is thrown over the fire, and oil injected in a spray by
means of 2 steam jet.

In Chicago, and the west, oil is used in many places, but in
all we have been able to get information about special furnaces
and steam jets are required.

Oil can be used successfully, and it is only a question of the
relative price of coal and 0il as to which 1s the cheaper. One
advantage that oil has is, that sclf-feeding apparatus can casily
be applied, and as there are no ashes to remove, there is a saving
in Iabour, and in some cases the number of men employed may

be reduced.

QUESTIONS AND ANSWERS.

AN electric lighting company in Ontario write: “Kindly give
estimated cost of steam power each arc light per night.”

Ans.—We cannot give you price of steam power per light,
having no data, and furthermore cannot obtain it.  The number
of lights is not alike, in most instances, two nights in succession.
It altogether depends on the number of lights burning, as it 1s
manifest that one engineer could attend to an engine running
200 as casily as one running 50 lights. Where consumption of
fucl also includes day running for power and steam for heating,
the different services overlap so that they cannot be separated.
The price would vary under different conditions in any place,
and no two are alike—for instance, cost of fuel, number of
lights, amperes of current, hours of burning, vaticty of engine,
whether high pressure or condensing.

PERSONAL.

Mr, Sylvester Potter has been placed in charge of the steam plant at the
Hamilion Street Railway power house.

Mecssrs. John Carroll, Scerctary-Treasurer of the Eugeae Phillips Elec-
tacal Works, and Chas, W. Hagar, manager of the Royal Electne Co.,
Mountreal, were preseut at the annual clam-bake given by Mi, Lugenc
Phililps at rovidence, R. 1., in July. Mi. Hagar is credited with having
made an excellent speech.

Mr. W. E. Davis, formerly mechanical and dectrical superintendent for
the Toronto Incandescent Electtic Light Co., has aceepted the position of
Supcennicndent of the Toronto Sireet Ratway Co. He will have supxs-
visivn of the employecs of the company, and of the supphes and cquipment
in connection with the cntire system.
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ELECTRICAL LESSONS FOR MACHINISTS AND
ENGINEERS.
since our last issue, it has occurred to us that it would be bet-
ter, before going further into the details of the construction of
ynamos and motors as intended, to give a few of the most im-
portant points and facts relative to planning, running and manu-

facturing them.

T'here are many faults liable to arise which, although appar-
catly trifing in themsclves at first, may at any moment, if neg-
lected, result seriously and verhaps in the complete destruction
of the machine.

We will direct your attention to some of the most common
faults, and explain how best to remove them, and how by
ordinary case they may be avoided altogether,

The sparking at the brushes, a very common fault, may be
duc to any one of several causes, such as bad contact between
brushes and commutator, by reason of the brushes pressing too
heavily or too lightly or unevenly on the commutator, or through
bad adjustment, or the parts being over-heated or worn away.
Ihe proper position and pressure of the brushes on the com-
mutator can best be found by shifting them until the least spark-
wng and best results are obtained. When the brushes become
worn away unevenly they should be turned aver, or the ends
should be trimmed off evenly.

The commutator should be frequently oiled to prevent undue
wear and friction, which means heating, and heating is a very
objectionable fault. The oil, however, must be of good quality
and very sparingly applied, as otherwise it will introduce
resistance, sparking and, perhaps,.open the circuit.

Bad adjustment of the brushes mecans loss of current on the
outside circuit, and consequently a diminished light.

The slipping of the driving belt is a thing of too frequent oc-
currerice in small clectric plants ; it is due tc one or the other
of several causes. In some instances it may be remedied by
using a long and broad belt, a little tighter than used for ordinary
work.

The perfect insulation of all wires is one of the most important
facts to be remembered. A very trifling leak from one wire to
another may instantly terminate in the destruction of the
machine, so far as wiring is concerned. For this reason too
much care cannot be taken in insulating the wires from cach
other and from every other part ‘of the machine.

The contact or short circuiting of the wires or a contact be-
tween wires amd pole pieces may, by dliiding the current, act in
such a way as to cause the machine to give but a fractional part
of the energy it otherwise would do. The careful insulation of
the wires forming the circuit is a point to be carefully watched ;
use no bare wires and avoid the use of metal staples in fastening
against walls, etc., but use in place thereof fiber staples, or, better
still, wood clamps or cleats.

The most troublesome faults in any and every electric instal-
lation, whatever its application, is bad joints. Joints that are
loose, unless well soldered, often times do not make metallic
ontact and at other times they do, yet so far as can be judged
by the eye they may appear to make perfect contact. Therefore
itis wise to make a practice of always soldering joints and to
make sure that the solder flows freely. To show the necessity
of practicing the utmost care in joining wires, we will digress a
llttle to rElate a troublesome fault which occurred on a telegraph
wire while under the supervision of the writer. An intermittent
fault showed itself on a wire which was bringing in from $200 to
$300 per hour. The fault appeared for a few minutes a time
only, but several a day and frequently about the same hours.
The line was carefully tested and appeared perfect in every way,
the only difference to be detected was a very slight onc in the
metallic resistance which was slightly higher than when the line
was first erected.  The wire was partly overhead and partly
underground and passed through a milroad tunnel which was
about onc mile long. After a long and carclul scarch, for the
fault would not show itseif when we were watching and thereby
cnable us to locate it, we discovered the fault in a joint where
the wire was carried through the milroad tunnel. The vibra-
uon duc to some of the trains passing the point was often
sufficicnt to break the metallic contact at the joint and the
vibrations from the next tiain would probably bring the wircs
together again, or they would come together through some other
cause. Our readers can not begin to imagine the annoyance

and trouble such a fault will cause on a telegraph circuit.  On
any electrical circuit such a fault will give endless trouble so long
as it enists.  As a precaution do not neglect to solder your joints
well.  Rubber tape is generally used to cover the joints after
soldering to insulate them.

The wires used in the construction of dynamo and for con
necting dynamos and Jamps, ctc, should be of the very best
quality of copper and leads should be of a gauge laige enough
not to become heated or offer much resistance. A No. 14 B.\V,
G. will do for one or two lamps on a short line. A high resist-
ance wire means loss of electric energy, as the electric is con-
verted into heat energy in the wires. The heating of the wires
indicates that they are not heavy enough to do the work they
are taxed with. Wires should on no account be fastened against
damp walls,

The dynamo should be set upon a solid and level foundaiion,
preferably on an adjustable wood bed, so that the whole can he
readily moved to tighten or adjust the belt as required. On
both dynamos and motors always use sight-feed lubricators.

Do not start a dynamo until you have satisfied yourself that
every thing is in a perfect order and adjustment. The dynamo,
if required for arc highting, should be series wound, and if for
incandescent lighting it should be shunt wound.

The wire for the arc light circuit should be in one continuous
loop. Then to connect a lamp at any point it will simply be
necessary to sever the wire and connect the ends to the terminal
or binding post on the lamps.

The wire for the incandescent circuits should be severed in
the centre of loop and the wires fixed parallel to each other, one
or two inches apart. The lamps should be connected so as to
bridge across from one wire to the other. Scientific Machinist.

STEAM AND EXHAUST PIPES.

THE question often arises in the mind of the engineer, says
the Boston Journal of Commerce, as to whether his steam pipes
and steam ports are large enough, It is pretty evident that
there s a limit below which it is a grear mistake to have the
sizes of stcam pipes come-  An engine moving very fast must
have very much larger pipes than one moving slower, and where
the diameter of the cylinder is increased the size of the pipe to
supply it should also be increased. A mistake is also made in
allowing a six-inch pipe to answer for aseven-inch pipe, with the
idea that it isonly an inch larger and cannot make much differ-
ence. A six-inch pipe has an arex of 28.27 square inches, and a
seven-inch pipe an area of 38.48 square inches, a difference of
nearly jo per cent. which does make a difference, even though
the duameters are only an inch apart. It pays to look into
this matter, for a pipe too small is usually much too small.

The arca of a steam port should be such that the steam will
not be required to flow faster than at the rate of 100 feet per
second. The n.cthod of finding this area is as follows. It 15
first necessary to find the volume that the steam must ill.  Thys
will, of course, be the area of the piston times the length of
stroke. Thus a 20-inch cylinder, having an area of piston of
2.18 square feet, and a stroke of 5 feet, must give a volume 10
be filled by the steam at each stroke of 2.18 x 5~10.90 square
feet. It makes no difference about the cut off, the cylhinder
must be filled at this rate, whether the cut off be long or short.
Suppuse the engine to be making 64 revolutions per minutc,
which s 128 strokes.  This would be 128+ Go=2.13 strokes per
sccond, hence the port must be large enough that in every
second 10.9 X 2.13=23.217 cubic feet of steam can pass through
i, and in passing through it not move at a greager speed than
100 feet a second.  To find the proper size of port, then all there
15 to do is to resolve this 23.217 cubic feet into a block 100 feet
long. Dividing, then, 23.217 by 100, we have .23217 square feet
as the area of the port, or 33.43 square inches.

This is the explanation of the matter.  The rule is as follows .
Muluiply together the area of the piston in square feet and the
piston speed in feet per minute, and divide product by Guwo.
Quoticnt i> proper arca of port in square feet.  Multiply by 144

to get square inches. Steam pipes arc usually made slightly
smallerin area than these where the piston speed is below oo fect
per minute, but above this should beof samesize.  Exhaust ports
and pipes should be made at least 25 per cent. larger than the
steam pipe, since they must discharge all the steam that centers
the cylinder in the period of admission, in the very short tune
when the engine is turning the centre.



134

CANADIAN ELECTRICAL

NEWS Scptcmbm 1392

SAFETY VALVES—THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALGULATION.
By WILLIAM BARNKT LR VAN,
[ Continued from August Number.)

Hugo Bilgram, mechunlcal engineer, of Philadelphia, makes the follow-
g explanation of the cause of that remarkable phenomenon: His investi-
gation revealed the fact that the cunent a 8, Fig. 63, instead of leaving the
ball in the line 8 ¢, as might be expected, follows the curvature of the bail

Fi1G, 63.

along the line 4 d, and at length leaves theball in thelinede. A light ball
when placed in the jet, is struck nearly centmlly (see Fig. 64), the current
cnivelops the whole ball and unites again, leaving the ball in theline de,
appearing as though the current was passing through the ball. It can how-
cver, easily be found that the upper branch of the cutrent is stronger than
the lower one.

By a serics of subsequent experiments, it was found that any cumrent of

FiG. 63.

air stnking a convex surface, has the tendency to follow that surface, One
o! these expeniments s as folluws . Attach 10 oncend of a smail tube, about
33 inch to 3 inch diameter, and 4 to 6 inches long ywhich may be made by
rolling up a piece of writing paper). a picce of thread or yarn about 4 to 3
inches long. Blow through the other ¢nd of this tube and direct the current
against an object with a convex surface.  The thread, following the current

FiG. 63.

will indicate a deflection as shown in Fig. 65. After demonstrating this fact,
the next step was to find its cause, It is well known that any current tends
to carry along with it the surrounding particles of aur ; hence, the suppcsed
currents & ¢, Fig. 63, being freely supplied with air from the left side only,
will create a rarefaction of air in the angle ¢ 8 4. It is thus exposed toa
one-sided pressure, and will therefore, be defiected, as mentioned, and fol-

FicG. 66.

Jow the curvature of the surface until it micets a countes-current sufficiently

strong to preeent a furthes rarefaction.  If this view can be substannated,
it is plain that two external forces are acting upon the ball.  One, the im-
act of the 2ir current at 4, transmitted at right angles to the surface, acts
sadully, and can be represented by the hine 0 . The other force, o, 18

occasioned by the surplus pressure of the atmosphere on the lower side of
the ball, over that of the rarefied zone under the curved current, and, com.
bined with o g, it forms the vertical resultant o r, by which the weight of the
ball issustained. The mrefaction of air under the deflection current can be
proved by the following experiments : Cut a small hole, say ¥ inch square,
in a pliece of cardboard, fasten over tlns hole a cover of the same material,
by means of a strip of thin paper and mucilage, to form a valve, and bend
both the card and the valve into cylindrical form. If, now, a current of air
is dirccted aguinst the card, as shown in Fig. 66, the valve will open wide,
showing the pressure under it 10 be greater than that aboveit. Or, takean
strip of ordinary paper, about 1 to 2 inches wide, lay it over a cylindrical
surface, and blow against it in a nearly tangential ditection. The end of
the strip will then rise as shown in Fig. 67,

F1aG. 67.

Quite a number of other ¢-periments might be mentioned. proving the
same facts. The rotetion of the ball is produced by the friction of the air
currents passing over the hall, and is, therefore, a secondary result.

The phenomenon of deflection of a current when striking a convex surface
can be brought to bear on geographical and meteorological facts. The
Gulf Stream follows the curved shore of the United States, for the identical
reason that the aérial current follows the shape of a cylinder or a globe, and
takes a course which otherwise it would not take. When a current of the
higher strata of the atmosphere strikes the peak of a meuntain, it will be
deflected, follow the sides of the mountitin, and will sweep the valley,

A TREACHEROUS SAFETY-VALVE,

Boilers arc often operated without a steam gauge, depending on thesafety
valve only, to show the maximum steam pressure, a practice which
should not be allowed under any circumstances. W. F. Durfee relates
the following circumstances which came under his experience, which
shows the dangerous practice of using boilers with ore safety valve only,
also the idden danger which may exist in an apparently reliable safety
valve,

Mr. Durfee says. About twenty years ago, duning the progress of some
constructions then under my supcrvision, I procured a second-hand portabie
boiler for temporary use. This boiler was provided with a safety valve
whose lever was graduated to 120 pounds, and three gauge cocks, but had
neither pressure guage nor glass water gauge, and, as the boiler was to be
used but a short time, 1 did not think it necessary+to furnish it with the two
last-named fixtures.

The boiler was placed in the care of a steady going son of Erin, whom we
will call John, with instructions to leave the safety valve weight on the 6o-
pound notch ; to keep two gauges of water ; to keep the steam as near 6o
pounds as passible, and to report at once any trouble which occurred, John
took a lively and attentive interest in his duties, and everything went well
with him and the boiler for several weeks.  But one day 1 was surprised by
his sudden appearance, with every limb and feature indicative of extreme
terror.  As soon as he wis able to speak, he exclaimed:

*The divil's got in the beiler, Mr. Durfec!™

**What do you mean, John?” said I.

*The divil's got in the boiler, I tell ye; fur the weight's on the ind av the
liver, an’ is up in the air as high's it can git: an’ the divil a mite iv stame’s
comin® out ! -

*Well,” 1 replied, **We will go down and sce if we can get the “divil’ out.”

On reaching the boiler I was surprised to find the valve weight at the
120-pound notch, and that it z0as as high asit could *'git” (Fig. 69), and, to0
my utter astonishment, there was but a suggestion of steam escaping. My
first thought was that in all probability I was in the immediate vicinity of a
boiler explosion ; however, there was nothing to do but to ascertain the
cause of the existing conditions, and therefore immediately tried the gauge
cocks, found two full guages of water, and, from the appearance of the steam
which escaped on opening the upper cock, it did not scem possible that
there was 120 pounds pressure upon the boiler. 1 then took a fire-hook,
and without much effort, pulled the safety-valve lever down, but on releasing
the hook it slowly returned to its former position, and at no point of its
movement was there any increase of the very small and feeble volume of
stcam cseaping. I repeated this experiment with the same result, and then
began to think that John's diaynosis was correct ; the boiler certainly seem-
ed 0 be **nossessed of the devil.”  Just how he got in, and how he produc-
cd the observed eftects, I cculd not imagine; my previous practical expesi-
ence with steam machinery, which 1 had been in the habit of regarding as
embracing cvery species of **pure cussedness™ that sicam genermtors were
heir to, did not furnish any clue 1o the mystery—for mystery it certamnly
appecarced, and onc which required prompt and decisive action for its solu-
tion. I thetefore ordered John to draw the fire as quickly as possible, and
and to report to me whea the boiler was cold enough for men to dismount
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the valve,  In due time thts was accomplished, and the state of fucts dis

clused is represented in the accompanying cuts (Figs, 68 and 69), which show
the interior of the valve before and after it became *'possessed of the devil”
of deadly danger. The engravings so clearly exhibit the detmls of the valve
and the relative position of 1ts several parts that very little explanation 1s
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necessary, and it will suifice to say that the shell S of the valve was of cast
iron, bored out to receive o cylindrical gun-metal bushing, B, which was
forced into its place and held there simply by friction. On the upper end
of this bushing and sit for the valve V was formed. As long as the bushing
B remaincd immovable the steam pressure acted on a circular area of the
lower surface of the valve V, having a diameter equal to that of the fnterior
of the bushing B, but as soon as the repeated expansions and contractions

F16. 69.—VALVE AFTER TIE DEVIL GOT INTO THE BUILER,

incident 1o use and ycars had loosened the bushing B the circular area upon
which the steam acted bad a diameter equal to the exferior of the bushing
B, which, with the valve V resting upon it, was then free to move upward
{scc Fig. &g) as far as the lever L. would permit, acting simply as a piston

valve or, mther, piston  with no outlet for the steam save that due to the
trifling leakage arising from its imperfect fit in the shell 8. The area of the
last named circle was a little more than dowdle that of the first,

John's procedure before he reported the presence ot the *divil” in the
boiler, was as follows . Observing the lever L. in the position indicated in
Fig. 68, when the weight W was at the 6o pound notch, and desiring to
ascertain what pressure there was on the boiler, he commenced moving the
weight W outward, the pressure of tis fear augmenting as he moved the
weight from notch to notch until the end of the lever was reached, and then
the dynamic valve of his terror was sufficient to send him flying to me as
fast as his quaking legs could carty him. It is not uncommon for the
coroner's jury, while attempting to ascertain the cause of some disastrous
bailer explosion, to be told by the confident witness (he is always on hand
in strong force on such occasions) that *“‘the safety valves were all right,
as they had been examined but an hour before the explosion occurred,”
Such evidence in the case of a safety valve like the one 1 have described
would be of no value whatever, as the fact of its being in good order when
examined would be no assurance that within the next five minutes it would
not be worse than no safety valve at all. It is extremely probable that there
are many such safety valves in use to.day, and also that valves of such con.
struction have been the cause of many unexplained explosions.

HINTS TO ENGINEERS.

A person who is to take charge of a boiler should make him-
self familiar with all the needs or defects of it, says Edwin
Woodward in the Scientific Mackinisf. 1n the first place its
strength should be known, and this is best found by a force
pump, warm water—cold water pressure is injurious—and a test
gauge, or a steam gauge known to be correct, and the test made
at least 20 per cent. greater than the maximumn steam pressure
to be used. -Knowing the boiler to be strong cnough, the next
step is to examine the pump, which should be in perfect working
order. Havinyg absolute evidence that the pump can supply, the
business of supplying is a mere matter of routine, but a pump
that will sometimes work and sometimes will not, is eligible for
the most rigid and instantaneous examination. It may fail when
its work is most important. Granted motion to the piston or
plunger, a pump fails because it leaks. There ciin be no other
reason,and the leak should be found and repaired. Leaky valves
are common and should be ground. Leaky pistons are not so
common, but sometimes occur.  Repairing is the remedy. Leaky
plungers are common. They need returning. The rod must be
straight as far as i contact with the packing. The packing
around the plungers 15 sometimes neglected too long, gets
filled with dirt and scdiment, and hardens and scores an
otherwise perfect rod, and so leaks.

The stuffing-box should have a generous allowance of hemp—
not drawn tightly around the rod, but the box well filled, and
the gland screwed down tight enough to prevent aleak. Too
tight only ruins the elasticity of the packing, and causes undne
friction. The suction pipe should be also looked to. It is
usually the source of exasperating leaks. It is usually made up
of poorly-fitted nipples, clbows, couplings, and to complete the
train of evils, a globe valve without any gland, and poorly pack-
ed. Freezing weather often opens the weld at the top of the water,
or, in some water-pocket not properly drained. Any of these
causes will destroy the efficiency of a pump, and are so known to
exist—effectiveness is wanting. A leak on thedelivery side of a
pump is instantly visible, the water spurting at every stroke.

Leaks affect injectors the same as pumps, and in addition, the
accumulation of lime and other mineral deposits in the jets stops
the free flowing of the water. The heat of the steam is the
usual cause of the deposits, and where this is excessive it would
be well te di~~ard the injector and feed with a pump.  In many
industrics it is impracticable to use a feed-water heater and
purifier, but when this is not so it will be found a great aid, for
one of the most important cares of an engineer is 1o keep the
boiler clean. No scale should be permitted to collect. Mud
should be allowed no place ina boiler.  The writer has seen the
sheets in the water leg of a locomotive type of a boiler sprung
half an inch between stay bolts six inches apart, from accumula-
tion of scale lodging and buming fast there.

There are many compounds in the market that are recom-
mended for dissolving scale. They should be used with care.
Some are strong cnough to “dissolve” the boiler.

Ot the many other duties relative to the care of boilers, some
further reference will be made w subsequent papers, the aim
being to furnish the novice with the necessary nformation to
prevent his too ready acquaintance with the Great Mystery.
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EARLY EXPERIENCE OF JACK B.

At one of the re-unions of *Old Timers" held two or three years ago,
Jack B. entertained the company with some of his early experience which we
think ought 10 be read by those who were unfortunate enough not to be
present, because so many new beginners have a similar expericnee, and
they will be glad 1o know that there were other unlucky mortals besides
themiselves.  His story was as follows:

My first experience was in a milroad office at a small town in Ohio, The
privilege of practicing telegraphy was accorded me in consideration of my
acting s *All Around Man” for the agent and operator,

After much humiliation and hard work, 1 was given a recommendation
which stated that I could send twenty words a minute and read fairly well
ona register. I wrote an application to the superintendent for employ-
ment, reading &s follows :

*Will you please give me a berth as 1 need it very much?  Enclosed find
recommiend.,”

In due time an answer was reccived as foliows @

*Your application received and filed,”

‘I'his was a cipher letter to e, but the agent translated it

‘I'wo months Iater 1 was ordered to teport ut *Froffice for duty, and when
1 stepped upon the train with a new crisp pass in my pocket, the happicest
moment of my life was experienced.

Arriving at **'F,” 1 found the regular operator had absconded and left for
parts unknown, but he had kindly left the tclegraph instruments, although
he might as well have taken them, for all the service they were to me. The
register was dead, but the relay kept up an unintelligible rattle.  Some-
thing had to be done, and 1 commenced upon the local battery and gave it
a thorough cleaning, but still the register failed to show any signs of life,
At last I discovered that onc of the wires had been removed from the regis-
ter binding post. A ay of sunlight {ell upon my heart, but vanished again
when the restored wire failed to produce the desired results,  The heavy
armature coultd be seen to quiver a little, but no impression was made upon
the tape.  In blank despair, 1 wrote to the superintendent, detailing my
troubles, and asked whut should be done. Two days later the lineman
made his appearance and after a carcful inspection decided that the *“local”
was of no account, and together we went to work upon it.

The porous cells were cleansed and scraped ; the zines were scraped
until they looked like new. The coppers were similarly treated and the
carthenware jars were filled up with warm rain water.  To miake success
doubly sure, a handful of salt was added to cach jar.

When making the connections the lineman remarked that if the battery
did not work now, it never would, but the old marble based register stood
like a tombstone, and only responded with a quiver,

‘The lineman left on the next trin, and I would have given my last
nickel to have gone hiome also, but the orders were to remain a few days
and give the battery time to “get strong.”™

At the close of the first week 1 was sitting in my chair with onc clbow on
the table, my band supporting my head and dreamily musing upon the
miserics of this life, while with my left hand I picked aimlessly at the silk
covered wire leading upon the register magnet to the marble base, when
suddenly the old machine started up as if a demon kiad entered into it. 1
fell buckward upon the floor, and wy first impuise was to get out of the
office, but recovering from the shock and fright, I undcrtook to discover
what had caused the old register to become so active alt of a sudden.  This
was an casy task.

‘The two wires leading from the magncts to the base had been bent over
50 as 1o touch the helix bar and the magnets were out of circuit.  Picking
at the wire had pulled it away from the bar and the magnets were thrown
into circuit.

The office was now open for business, and cverything passed off smoothly
for two weeks when new troubles appeared.  The old telegraph table had
been bored full of hoies, and the ink and  dirt accumulation made it preseat
a very untidy appearance 1 conceived the idea of covering the top with oil
cloth, as a cheap way to improve its appearance.  The office was provided
with two wires and two sets of instruments, a switch being arranged to
transfer the register from one circuit to the other.  One whole night was
~e~pied in rennving the instrument, tacking on the oilcloth and replacing
thr instruments.

Next morning the office presented A much neater appearance, and T was
corgratulating mysell wher “F* was called and asked to open No. ta
moment. and **siy when ' The next message sent over the wire was to Jo
Hicke, the ineman, and it read thus *Nos. 1 and 2 ‘wata crossed” be-
tween *F and *N* offices.” but as there had'nt been & drup of rain within
four weels. Jo concluded the water cross must be in somce office. and he
tonk the Grst train for **F." When he came into the office and saw the new
oilclnth envering on the table he swore terTibly. And said us Nids would soon
Lankrupt the company if we kept on.

He then ook his knife and started in on the oilcloth, and when he finish-
ol the Lugest part nf it had disappeared.  Two days later 1 recci.cd a
Ietter from the superintenden?, stating hat oilcloth was a conductor of
clectnioity and that T meght as well have used a sheet iron covering and
placed hoth kevs upon it 1 was threatened with immediate discharge if
there was any more meddling with the wires or instruments at my office in
violat'ar ~frulr 23" Fiery uparatar likes to have the instruments and
wires yranged ancording 1o Yy partioalat ideas, and the temptation to med
dle with them is very great.

1 had no ambition to further improve the appearance of the office for full
two manths, and then my desite to Jower the switdhboard so that | could

reach it without getting out of my chair was absolutely uncontrollable,  1ne
main wires and the instrument wires all passed from the table up the wall
to the board, and to lower the board it was only necessary to cut the wires
off and make them a little shorter.

Certainly there could be no harm in this, and another night was spentin
accomplishing it.  Next morning I listened t0 every word that passed over
the line to see if there was anything going to Jo Hicks about trouble on the
wires. To my delight the wires both worked clear, and 1 felt that one joby
had been cuccessfully accomplished.  On my way from dinner 1 saw some
nice new silver extension penholders in a jewcler's window, and resolved 10
possess one, but it would have been better for me had I purchased a raule
snake. I shall never live long enough to forget the grief it gave me,

‘T'he switchboard having been moved down where it could be reached
conveniently, furnished a nice pen mck, and when the new silver extension
pen was not in use, it was caretully laid up on the four binding posts located
at the bottom of the board,  Sometimes it would cut one set of instruments
out and again the other set.

If it happened to rest on the two center posts it crossed the wires, ‘The
following morning I heard a message going to Jo Hicks, telling him to look
for a swinging cross between “F” and “N” offices, sind a cold chill passed
down my spinal column, 1 examined every inch of the wire about my
oftice and felt sure there was no swinging cross here.  Jo came and took &
survey of things, but Juckily 1 had the penholder in my hand.  He teswed
the wires and said there was no cross, and he guessed the testing operator
at **J* must have had a fit. [ expected every minute to hear him say some
thing about the switchboard being, moved, but«he never discovered it and
left on the first traig going west.  As soon as 1 reported the train 1 kid the
pen on the binding posts, and in less than three minutes 1 heard another
message going to Jo, saying the cross between *F* and *N” was now sold
and to not waste so much time in getting it out,

He walked over the line next day but couldu’t find the cross.

It happened on this morning that the pen cut out my instruments on the
train wite, and I didn't hear a call on it until afternoon, when the pen was
removed. The dispatcher told me on No, 2 wire that my office was be-
bewitched, and that Jo Hicks had been ordered to gothere and makea care-
ful examination. He come, but when he entered the office I was using the
fateful pen in recording the arrival and departure of the train.  Jo gave it
up and smd he couldn’t find any cross. The next moming, after No. 7
left, I walked nto the office and reported 1t, and just as I laid the pen upon
the binding posts some ane entered the office and asked me if I was Jack B.,
and when I answered yes, he said he was superintendent of telegraph and
had come 10 see what was the matter with the wires, but before fimshing
lus remarks his eyes fell apor the pen and he saud mather sharply, **Young
man, did you put that pen on the switchboard?” *Yes,” said L. *Is
that where you usually keep 112* was the next query, to which I rephied in
the affirmative.  He wastoo mad to explain what the trouble was, but made
out 1o say I was discharged. 1 went home sad at heart, and loafed around
for three months, when to my surprise I recaived @ message requesung me
tc goto * XY office. The next trun brought a pass and a letter stating
that 1 would be given one more chance, and that of ever I violated rule 23
again, or imterfered with the working of the wires, 1t would resalt in my
final discharge. I resolved never to touch another wire or move another
wmstrument, and I kept the resolution, but my troubles cate yust the same.

I hadn't been at XY quite a month when 1 heard the pay car was com-
ing over the road,  Of course, there was nothing due me, but I went ont
on the platform to see the tmin come in.  The first person to alight was the
supenntendent of telegmaph.  KRemembering that 1 had been oiing my
revolver and left 1t Iying on the operaung table, I rushed back into the
office, grabbed up the revolver and stuck 3t behmd the switchboard, Js that
was the most available place in such an emergency. The superintendent
came in, took a chair and asked me how 1 was getting along.  Before 1
could reply the testing operator called me and sud, “*Open No. 2, and
**say when.”

1n another moment he said the wires were crossed between my office amd
the next one west, and then he mittled oft a message at a great mate to o
Hicks, teling im to go 1o XY and sec what was the matter, that wires
were crossed agam. This, of course, the superintendent heard, and be
turned to me and said . You seem to be particularly unfortunate i crass
ing the wires at your office.” 1 said, **Yes, butit was certainly not inten-
tonal. I wanted to do night but the fates scemed to be against me.  He
then commenced looking around the switchboard and in another moment
pulied out the revolver, saying, Here 1s the fellow that caused the cross.
The barrel had touched the brass nuts connccted with the straps of the two
wires. 1 was advised to cnter some other profession, that there was no
hope for me as an operator. 1 had but lutle to say, but closed up my
accounts, made out a monthly report to date, and sent it with the recaipts
of the office to the supenntendents address. 1 was too late that day 1o
send by express according to rule, and as 1 was ready to go ho.ac 1 just
sent it by baggage mail and took the trmun baggage master s receipt for ot
On reaching home my appetite was gone, hopes for the future all blasted,
and by the following day a high fever had set in and 1 was delinous.  For
two months my friends had no hope of my rccovery.  Dunng my dehinous
moments they say 1 vas constantly pleading with Jo Hicks, teting tum the
crosswas not in my office.

1 finally recovered, but there wasn t moncy cnough on the pay car ton
duce me to aceept anovther rmuroad office, and 1 deudded o try my fortunes
with & commercial company, and at a large office, where there would be
chicf operators to watch m ¢ and tell me what not to do.

It was aut lung before 1 scc =~ the desired position . tawt as a parting



September, 1892

CANADIAN ELECTRIGAL NEWS

137

abt, the radroad telegmph superintendent notified me that the last cemit-
wert T made by baggage maid had been lost or stolen, and as 1had violated
wuit ' 27" by not sendiug the money by express, I mast maket good.  The
baggage master's receipt was of no service to me. 1 had violated thg rules
and must suffer for it.

There was just envugh due me for four weeks serviue to pay the luss, and
thus the accounts balanced and my ranlrvad carecr ended furever. Tharty
yeatts have passed since that Lot fateful day and 1 am m the telegraphic
avtvice yet, but the witeh fuisuok me when I was divoreed frum the railruad.
—Journal of the Telegraph.

-

BALANCING RECIPROCATING PARTS OF A STEAM
ENGINE.

The piston, pistun rod, crosshead and connecting rod are the reciprocat.
ag parts of a direct acting steam engine, largely influencing the action

Jf the steam pressute on the crank pin,. While the crank, fly wheel and
wilier tutating parts have a nearly uniform motion , these reciprucating par s
wwxeepting the connecting rod) are at complete rest twive during each revo-
lativn, and between these two instants of rest there is a period during
which they acquire a selocity even greater than that of the crank itself, It
tullows, from the foregoing, that these reciprocating parts must by acceler-
ated during the first part of the stroke, the acceleration decreasing as the
wmaximum velocity is attained, becoming zero at that point, and after pass-
g the position of maximum velocity, the parts arc retatJed, this retarda-
tion increasing to the end of the stroke.

The first law of motion is that ** Every body continues in a state of rest or
uniform motion irr a straight line unless compelled by impressed forces to
change that state.” We learn from this that any increase in the velocity of
a mass is accomplished only by the expenditure upon it of energy; but
energy exerted 1n increasing velocity of the mass, purely, may be entirely
regained during the retardation of the mass.  This process is spoken of as
the sforing and restoring of energy, The fly-wheel stores up envrgy during
that part of the stroke in which the effort exerted on the piston is in excess
of the resistance, and restores an equal quantity of energy during the
period in which the resistance is in excess. The fly wheel is accelerated
during the first period, and retarded during the second causing a fluctuation
of speed in cvery stroke; but the mass and diameter of the fly wheel are
made great cnough to keep this fluctuation within limits.

It will now be evident that during the first portion of the stroke, part of
the force of the steam is being used simply to increase the motion of the
piston, crosshead, etc., the exact proportion so used, atany instant, depend-
ing upon the weight of these parts and their acceleration ; and the energy so
stored is given out during the Iatter part of the strake*

The mathematical rcasvning involved in treating his subject cannot
properly be entered into at this time ; but directions for determining and
showing the effect of inertia 1n the reciprocating parts can be given.

It has been already said, that during the first part of the stroke a portion
of the pressure of the steam is expended in accelerating the reciprocating
patts; and to find the effort, still available for uscful work, this force must
be subtracted from the effective steam pressure, In the latter part of the
stroke, of course, the pressure on the crank pin due to the reciprocating
mass, is to be added to that of the steam. We can calculate the accelerat-
ing (or retarding) forces at various piston positions, and add (or subtract)
them fror the corresponding steam pressures.

The work of acceleration can berepresented by a diagram; just as the
work of the steam in the cylinder is represented by an indicator diagram, by
letting horizontal distances represent piston truvel and ventical distauees
represent accelerating forees.

Such a diagram is shown by the shaded area in Fig. 1, which is placed
upon an ideal indicator diagram. The length of the vertical line from

any point, g, n the left hand past of the horizontal base line, to the top
line of the shaded part, gives the force exerted on the reciprocating parts in
acccerating them at the corresponding piston position ; and any similar line
measared downward, «n the latter part of the stroke, gives the effurt exerted
by these parts in being retarded.

The aceeleration diagram would be bounded by a straught inclined linc as
# ¢ in Fig. 1, if it were not for the angularity of the connccting rod.  Ne-
glecing this angularity, for the present, we can then draw the diagram, of
we but detenmine the forces exerted on the reuiprocating parts at any two
points, as at the beginning and cnd of the stroke.  In the case now under
consideration these two forces are cqual but oppous#e, and onc would be
represented by 2 vertical line above the base line, the othet baing of equal
length but lying below the base, asae pand & ¢, in Fig. 1. Thesc lines
should, of course, represent the two forces to the same scale as that employed
inthe indicator diagrmm, when the two arc to be compared.  Havingdrawn

the straight line p ¢, through the points p aad ¢, the furee exerted at any
othar gnstun pusitiun can be tead off by mcasunng tie huaght of the dingram
at that position, cxactly as is done (0 measuring steam pressure on an
indicator dingram. .

‘The forces exerted wpon and 3y the reciprocating parts at the two emids o
the struke, when not cons dening the acton et the cunnecting rod, are found
by the fullowang sule.  AMulteply together the weight of the reciprocating
parts, the square of the number of revolutions per minute, the radsus of the
crank {in feet), and the nnméber .ouz¢, the product eyaals the foree requured.
To reduce this force to equivalent pressure per square inch of piston {(which
of course must be done to compare it with indicated steam pressure) divide
it by the area of the piston in inches. ‘I'he quantities thus determiined are
the ones represented in the diagram, Fig. 1, by theinespa, 4 g, 4 ¢, cte.

It will appear from the foregoing that the piston has its maximum velocity
at the middle of the struke, when the acceleration becomes zero,  Thus s
indicated by the acceleration line crossing the base bne.  But when the
angulanity of the connecting rod is taken 1o account, we mmst treat the
case sumewhat diflerently.  Ttus well knuwn that the eflect of the ordinary
connecting tud is to cause the pistun w make the first balf stroke, from the
head end of the cylinder, in less umce than it makes the second half,
and the reverse of this occurs in moving frum the crank end.  Thus in Fog.

"2, A D is passed over in less time, and cunseyuently at a higher veluuty

than D 5. The connecting rod also causes the pstun pusitiun for maxunum
velecity tooccur nearer to A Thus positiun, £, 1s always that at which the
crank and connecting rod furmn a nght angle with each other at €, and 1t
may be located as follows. draw G £/, Fig. 2, to represent the stroke (niost

J

conveniently taken of same length as the indicator card). A circle on tius
line, with center at O, will represent the crmk circle.  Then draw the
vertical line G /, of a length equal to that of the conncectiug rod, to the same
scale as the rest of the figure, and connect / and O, Where J O cuts the
circle, at C, will be the crank position for maximum piston speed.
Prolong G # 1o the left, and then with a radius equal to the connecting rod,
and a center at C, cut this center-line at £ ; this locates the piston position
for maximum velocity. With the same radius and centers at G and £/, cut
the line of centersin A4 and 22, thus locating the dead points,

As £ is the position for maximum piston spced, it must be the point
where acceleration ceases and retardation begins: then if the indicator card
be shown above A B, the crossheads path, by the diangrama ££i p a, the
point ¢, corresponding to £, will be the intersection of the acceleration
diagram and the baseline, a 3.

Calculate the forces exerted on and by therec’ procating parts, by the rule
already given the lay off @ 2, and 4 ¢ equal to them, respectively. Nowas
the force is preater than the amount thus calculated for the left hand cnd,
and less for the other end, owing to the velocity of the piston being greater
in the first half stroke than in the second, we sce that, considering the effect
of the connecting rod, a g is too small and & ¢ too large. ‘The amount,
m p, (=2 ¢), to be added to the formicr, and to be subtracted from the latter,
is found by multiplying a # {cqual to 4 ¢) by the length of the crank, and
dividing it by the length of the connccting rod.

Having made these corrections, we have three points, in the curve 7, e,
22, and a circular arc passed through these three points is a close enough,
approximation to the true acccleration curve for all practical purposes.

It will be seen from this discussion that there are two means of adjusting
the action of the reciprocating parts of the variation of steam pressure ; first
by changing the weight of these parts ; second, by changing the speed ot
the engine ; for by the rule given for finding the cfort, we multiply by this
weight and also by the square of the number of revolutions.

This principle was first developed and put into practice by Mr. Charles
T. Porter, on the Porter-Allen engine.  Previous to this application the
parts were made as light as was consistent with strength. — Northwestern
Mechanic.

The boiler which s said to tic the largest in the world was tested in July,
1890, at onc of the clectric light stations in New York. It is encased in a
vertucal shell, which s three fourths of an sch in thickness. It cuntans
600 tubes, cach of which is three inches v diameter.  The length of the
tubes, if stretched out in a strught Line, would extend to 7,200 fect, ur very
ncarly & mile and a half, The whule boiler contans 6,000 syuate feet of
heaung surface, and s of 1,000 hurse power.  The shell of what is termed
the Lancashire bailer is 28 fect lung and seven feet in diamcter.  The barrel
of « locomotive boiler s 10 feet long, and a little more than fowr fect in
diameter. The marine boiler has a shell 12} fect in diameter, and 16}
fectlong.  The Loiler tubes serve to diffuse the heat through the ass of
water 1n locomotive and other boilers. —Fsre and 18'aler.
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ARMATURE BURNOUTS.

ITis not always the case that the burning out of armature
coils is due to overload. Such accidents are liable to occur
from various causes which are avoidable, and 1t often happens
That burnouts which are ascribed to overload are really due to
something clse.

A prominent case of this character is described on another
page in an article by Mr. E. E. Stark, an electrician of this city.

ast FFall there was a rematkably large number of burnouts in
alternating-current dynamos in this city for a shoit period. It
was during a cold, dry spell, and among the machines under
Mr. Stgrk’s charge the trouble occurred with a frequency that
was serious and which led to the suspicion that it was not due-
te overloading at all, but something entirely different. It seems
that the true cause of the trouble at this particular time was
discovered by an accident.  One of the workmen about one of
the dynamaos received a Leyden jar shock while touching some
parts of the machine which at once opened the way to a deter-
mination of the cause of the trouble. It scems that the static
clectricity generated by the rapidly-moving belt accumulated on
the iron framework of the machine, and when it attained a
sufficient potential it broke down the insulation of the armature-
coils, thus burning themm out.  The remedy for this trouble was
found in grounding the base of the dynamo, but as this expedi-
ent was inadvisable on account of the possibility of developing
other trouble through ithe use of a ground connection, experi-
ments were made which resulted in a complete solution of the
problem without the necessity of maintaining a direct-ground
conncction.

A small Geissler tube, constructed to discharge at a poten-
tial fower than that capable of piercing the insulation of the
armature-coils, was connected between the base of the dynamo
and the ground, and the battle was won.  These Geissler tubes
are now doing good service in this direction, and no doubt their
general adoption would save a great many armatures.—ZZlec-
trical Age.

THE PACKARD LAMFP COMPANY.

THE Packard Lamp Company, Ltd., of Montreal, has fitted
up a.complete and conunodious incandescent lamp factory at
96 to 100 King St., and is now manufacturing lamps to supply
consumers and the trade in Canada. The lamps manvufactured
are the latest type of “Packard High Grade,” in all respects
similar to those made by the New York and Ohio Company at

Warren, Ohio, the factory being under the personal manage-
ment of the Messrs. Packard, with Mr. F. E. Cavanaugh as
Superintendent.

The Packard lamp has, in the States, attained a reputation
sccond to nong, and its brilliant record has been continuous.  In
a recent disinterested and impartial test of all the various makes

of incandescent lamps, the “ Fackard” is said to have proved

to be distinctly ahead of all others in brilliancy and main.
tenance of candle power.

The new Girm, having the only independent lamp factory i
the Dominion, making a lamp of an established reputation, and
being very advantageously situated as regards the employment

of labour and the supply of materials, should be able to com-

mand an extensive trade.
details, and adapted to any base, voltage and candle-power, are

The complete lamps in all their
manufactured in the King Street factory, none of the parts, as is
sometimes the case, being imported, but all are made from the
raw materials on the premises. The equipment of the factory,

T

Fi1G. 2,

n instruments, pumps and all apparatus, is of the most complete
and perfected type.

In the accompanying cuts, Fig. t represents the regular 16
candle-power low volt lamp, such as is employed on the alter-
nating circuits generally used for commercial lighting.

Fig. 2 shows the special street railway lamp in which the
carbon is supported at the top by means of a platinum hook,
effectually preventing any damage which might result from the
excessive vibration to which lamps so used are subjected.

The company start out with several very large orders booked,
and are prepared to increase their output as the demand for
their product arises.

PUBLICATIONS.

The third instalment of the argument in behalf of Lord Bacon as the
author of the Shakespeare plays, is presented in the September number of
the Arena. The discussion grows in interest as it proceeds. The Septeni-
ber Arena also contains brilliant papers by Ibn Ishak, Rev. M. J. Savage,
James A. Herne, Hamlin Garland, Congressinan John Davis, Prof, Willis
Boughton and other represemtauve essayists, together with a  powerful
symposium on Woman's Dress Reform, prepared under the auspices of the
National Council of Women of the United States.,

A VIEW OF THE WORLD'S FAIR BUILDINGS,
in the form of a large sized lithograph, in eight
colors, with key to same, can be had by send-
ing your address with twenty cents in postage
stamps, to Geo. H. Heafford, G. P. A,, Chicago,
Milwaukee & St. Paul R'y, Chicago, . As
the supply is limited, applications must be
made early. Should the supply become ex-
hausted the postage stamps will be yeturned
to applicant.
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CALCULATING CHIMNEY DRAFT.

To find the draft of a chimney, says the Northwestern
Mechanic, the best way is to attach a bit of rubber hose termin-
ating in a water-line glass bent into the shape of the letter U.
This is filled with water and the hose attached to oneend, the
other end of the hose being connected to the base of chimney.
Twice the difference in level between the water inthe legs of the
U glass, will be the draft of chimney in inches of water.

Another method of obtaining the 1esultin fractions of a pound,
is to subtract weight of cubic foot of air in the chimney, from
the weight of the same quantity of air outside, and multiply the
product by the height of chimney or stack in fect. The resuit
will be the value of the draft. The following table of the weight
of a cubic foot of air at different temperatures will be necessary
for obtaining the weight of air from the outside and inside of
chimney, The temperature being known by the use of a pyro-
meter and a thermometer, this may readily be ascertained.

TEMPERATURE AND PRESSURE OF AlR.

WEIGHT OF WEIGHT OF
TEMPERATURE  ONE Cusic Fr, TEMPERATURE ONE Cuic Fr.
o 086331 360 048476
32 .080728 380 047323
40 079439 400 046223
So 077884 425 104492
62 076094 450 043686
70 07494 475 04252
8o 073565 500 041414
90 .0722 528 .040364
100 .070942 . 550 039365
120 0683 . 575 0384135
140 066221 600 03751
160 .604088 650 035822
180. .06309 700 .03428
200 06021 750 .032865
210 059313 800 031561
212 059135 850 030358
220 058442 900 029242
240 056774 950 028206
260 0553 1000 027241
280 .05371 1500 020295
300 052297 2000 016172
320 050959 2500 013441
340 .049686 3000 - 011499

THE MOTOR-MAN.

1 would like to sing in a pleasing strain,
Yet, I fear I'Nl end in a sad refrain,

For the subtle forces of nature now

Are employing many a thoughtful brow,

In the field of progress, day and night,

‘T'o gather them in and hold them tight,
“T'ill’ steam shall yield to the lightning plan,
And the engincer to the motor-man.

Lct the sceptics scoff on every hand

Let them doubt when they cannot understand §
But the mighty forces of steam must yicld

‘To a mightier force, now scarce concealed

From the public view, but the gauzy veil

May be soon pulled off, and upon the mil

‘There will come a change in time’s briefest span,
Wihien we all must bow to the motor-maun,

When Galilco preached his creed,

But few of his listners did bim heed ;

When Watts saw the lift on the kettle's lid,

He knew underneath there were forces hid ;

When Fulton first launched his tiny boat,

Who'd dream of the palaces now afloat ?

And when Morse his wires o'er the house-tops ran,
Who'd think of the coming motor-man.

Alas, alas! for the engincers,

How their bones will bleach in a few more years
In the boneyards over the country wide,

Where we'll all be thrown, bersft of pride.

We may then sit down, and our cuds can chew,
‘Telling stories of days when we filled the view
Of the public eye, when we lead the van,

Ere we heard a word of the motor-man,

What & mass of song in our simple way

1 have chorused up for many a day !

How I tickled the ribs of the engineers,

And won pleasing smiles from their comely dears.
As I sung the joys of their railway life,

And 1 icture(i pains of our daily strife,

As we forward marched in the labor van,

But I cannot sing for the motor-man.

I am now too old to begin anew, .
1 shall end my days with the engine's crew ;
For the dynamos and the Leyden jars

I no more could catch than the distant stars,
In the cabs we reigned with a swing supreme
In the glorious days of the age of steam;;
‘We must march in a ghostly caravan

When we're crowded out by the motor-man.

—Locomotive Engineering Journal.

THE “CLARK” WIRE.

Insulation Guaranteed wherevor used, derial,
Underground or Submarine.

In a letter from the Inspector of the Boston Fire Underwriters' Union, he stat

C CLARK"WIRE.

es: ** A thoronghly reliable and desirable Wire in ever respect.”

‘The rubber used in insulating our wires and cables is especially chemically pre

will remain flexible in extreme cold weather and is not affected by heat. The insu‘;:tion is
with Clark’s Patent Compound, and special extra finish, which we have now adopted for al g‘fr ¢ { f
and abrasion, which is water, acid, and to a very great extent fireproof. Our insulation will prove durable when all others fail. We are prepared to fumish Single Wires
of all gauges and diameter of insulation for Telegraph and Electric Lights from stock. Cables made to order. We arc now prepared to furnish our Clark Wire witha white

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

Clark Joht Gum should be used for making waterproof joints. This is put up in half-pound boxes, in stri
when wrapped about a joint and pressed firmly it makes a solid mass. For rallway and
We guarantee our Insulation wherever used, Aerial, Underground, or Submarine, and our net prices are as low, if not lower,

red, and is guaranteed to be water-proof, and will not deteriorate, oxidize or crack, and
rotected from mechanical injury by one or more braids, and the whole slicked
ur solid wires as an extra weathe

than any other first-class Insulated Wire. We shall be pleased to mail Catalogues with terms and discounts for quantities.

_EASTERN ELECTRIGC CABLE CO.,

67 to G5 Hampsh re Street,
BOSTOIN, - MASS.
HENRY A. CLARK, Treasurer and Gen'l-Manager,

i,

oof protection, and also preventing chafing

about one foot long and five-eighths inch wide, and
Motor use, we make all sizes of stranded and flexible with Clark in-ulation.

HERBERT H. EUSTIS, President and Electrician,

THE RELIANGE ELECTRIC MEFG. CO., L.

WATERFORD, ONT.

MANUFACTURERS OF ALL KINDS OF

FIECTRICAT MACHINERY

FOR LIGHTING AND TRANSMISSION OF POWER.

Constant Current and Constant Potential Dynamos, for Arc Arc Lamps for Constant Current and Constant Potential
and Incandescent Lighting. Circuits.

Electric Railway Generators and Motors. Our sggrr\:gx?'ft,l lf.;:::m:\':\tors and Motors are automatic and

Stationary Motors of any horse-power, to run on Arc and All kinds of Station Fixtures, Switckes, Lightning Arresters,

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

We glve special attention to Long Distance Transmission of Power. Qur apparatus is simpler
and contalns more merit than any other on the market.

WRITE US FOR PARTICULARS AND PRICES.

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

Authotity is being sought lo operute an electric ’
strcet mailway at Belleville, Ont. ) ngh Gl\ade
‘I'ne Dosinion ‘Telegraph Co. have just paid a ;
quarterly dividend of 134 per cent.
A Belleville firm is sad to have commenced Incandescent Lamps

the manufacture of electric street cars,
‘The Bell ‘Telephone Co. and Montreal Tele-
praph Co. have each granted a quarterly dividentd
ft cent,
OO R T e : MANUFACTURED BY THE
Mr. Granville C. Cunningham, late City
Engineer of Toronto, has been appointed clec-

trical engineer of the Montreal City Passenger .
Railway Co.

Hang a wet towel i front of your clectric fan TD

and you will find that your rovm or oftice will be n ’ .
much cooler.  Moist air is better than dry air for .

cooling purposes,— New York Electrical Reviaw,

Mr. J. J. Wnght and the members of his 96 {o 7 0 n
family, nccompanied by Mr. A. B. Smith and 0 K g Street’

family, recently spenta very pleasant week on
board the yacht * Electric,” cruising on Lake .&_‘, A E?/
Ontano between Toronto and Kingston. -o?g-r——o ) ..___,'.ﬁ:

‘Ihe importance of using good varnish in
clectrical apparatus cannot be over-estimated,
says the New York Electrical Review. A good :
method of testing is to cover a sheet of paper SUBSCE

RIBED CAPITAL -
with several coats of varnish, and attempt to pass : $100, 100, i
MOU 5 ,
a 3,000 volts alternating discharge through it. AMOUNT ON DEPOSIT WITH THE (‘OVLRN“U‘?'R(;Z ('&NADA :(Sélbzzg !
X.CAMPBELL, PRES

1 the varmished paper tesists the discharge, itis {ucut Govr.uf Ontario)
suitable for efectrical use. Jl{bﬁ.& N%}EWI{MN Joun L.Bimwie Eso . Vice Pres,

In an clectric arc the posttive pole is hotter
than the negative, the positive showing a temper-
ature of about 4,000 degrees C., the negative
showing a temperature of 3.000 degrees to 3,500
dc;,rct.s C. This difference of temperature pro-
duces a counter electromotive force which acts
tike ohmic resistance.  The cause of the positive
pole wearing away twice as fast as the negative is
due to this difference in temperature.—Seientific
American,

SITUATION WANTED

By practical Electrician ; over g years' experience
:\sy generator or lmolor buﬂ?lgr. rgs:upr:.l cc CONSULT\N

G.C.Roes. Ch|ef Errglnecr A FRASER. Secy Treas
Heap OFFice.2ToroNTO St.,

.

G ENGINEERS |

(,h"uil.,c. of o(.nlmll sl'mol;.i orhmspc;:'lmg. running
and laying out plants.  Highest references ; open
for engagement 1gth September, . To R O NT O.
« PRACTICAL," Prevention of Accident our chief aim. Economy of fuel secured.
NOTE—The offices of the Company have been removed trom above address to the Canada Life Building.

CANADIAN ELECTRICAL NEws, Toronto.

GHAS. F. ERNST, T NEW ARMBURG, ONT.

SOLE AGENT FOR DOMINION OF CANADA FOR

 THE NATIONAL CARE ON CO.
— ——===———— and The Standard Carbon Co. OF CLEVELAND, OHIO.

:: 25:%{3‘11 lccr:ritc L‘!;h{)S“PPhCS for all systems, Annunciators for Hotels and private houses.
‘D ncandescent Dynamos. ‘ ) .
¥ Electric Burglar Alarm for Banks, Warchouses. &e.

G. W. HENDERSON

FECTICHL SPLIE

e 1 - 1T

W rite for prices.

ESTIMATES FURNISHED FOR

Lighting, Power and General . . .
« « « + + « Electrical Construction.

O

OUR MAKE OF

STEAM PUMPS

ARE THOROUGHLY RELIABLE.

NORTHEY MFG. Go.

(LIMITED)

TORONTO.

X CANADIAN AGENT FOR
w3 THE ECONOMIC
ELECTRIC
MFG. CO.

BOSTON.

251 ST. JAMES STREET, ==-
===== MONTREAL.
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SPARKS.

The contract for cars for the new clectrie street
railway at Brantford has been given to Patterson
& Corbin, St, Catharines. -

The incorporation at  Montreal of the Packard
Lamp Co., with & capital of of $6.000, is an-
nounced, The company will manufacture electric
lamps and machinery,

‘The Light, Heat and Power Company, New-
market, Ont,, has been incorporated witha capil
stock of $40,000 to make and supply clectric,
steam and water power,

The limited Sunday car service which obtaned
n Hamilton under the ald regime, will it is said
be discontinued, for the reason that it would not
pay the company to get up steam for the purpos:,
_ The Canadian General El:ctric Company, with
headquarters at Montreal, has been incorporated
with a capital stock of $1,000,000 10 manufacture
machinery, apparatus and supplies of every kind
connected with the use of clectricity.

The electric railwvay between Mimico and
Parkdale is being pushed rapidly, The iron
bridge across the Humber is nearly completed,
and the tracks and wires are up as far asthe
Mimico Creek, It will be ready for running
before long.

Mr. L. M. Pinolet, of Montreal, visited
‘Toronto on the occasion of the Edison Conven-
tion in the interest of the Etectrical Engineer, of '
New York. The other representatives of the
foreign press were Mr, Sullivan of the Sfveer
Railway Gazette, Chicago, and Mr, Price ur the
New York Electrical Review,

‘The Reacon Electrical Co., have in view the
establishing of a factory in Canada for the manu-
factute of incandescent electric lamps, whichis
expected to give employment to .thirty or forty
hands. Mr H. S. Kaliske, business manager of
the company was in Canada recently prospecting
for a suitable location,

The building known as Pierce’s saw mill at the
Chaudiere bridge, Ottawa, has been fitted up as
the power house of the Ottawa Street Railway,
,and is about to go-into operation, The upper
flat is to be used for the storage of wire, on the
main floor are thedynamos. Three water wheels,
each 500 h.p., one at the front and two at the
rear of the building, will supply the motive power.

Ttis the intention of the company to supply heat
as well as light and power. The power house
itself will be heated by the apparatus devised by
Mr. Ahearn.

Toronto Office s 74 York Street,

Hill Patent Friction Pulleys

e —

AND GUT OFF COUPLINGS

T'or Electric Light Stations and all purposes where intermittent power 1s required.

MiLLER Bros. & Toms,

(Successors to Milier Bros. & Matchell)

MONTREAL, QUE.
ESTABLISHED 1869.

The following companies are announced as incorporated : The Citizens'
Telephone and Electric Company, Rat Portage, capital $40.c00: the Mani-
toulin & North Shore Telephone and Telegraph Company, capital $20,000.

Messrs. C. F. Stacey & Co., of Bathurst, N. B,, have rccently installed
an electric plant, consisting of one of the Consolidated Electric Company's
dynamos, two 1,200-c. p. arc lights, ten 24-c. p. and twenty-four 16-c. p.
incandescent lights.

*A delegation recently waited on the govenment at Ottawa, and asked that
the rails used in electric railways which weighed over 30 pounds be admitted
free of duty under the same classification as rails used for locomotives. The
government in reply stated that electric railways are classified as tramways,
and the rails used for clectric railways are dutiable, irrespective of weight,

& SADLER

CTanpps OF

~ROBIN

THE

“Samson”
Battery,

STRONGEST, CHEAPEST,
SIMPLE>T and BEST
Battery for

Annunciators,
Telephones,
Electrie Bells,

ETC.

The King of Open- Circuit
Batterics. Tnis wonderful bat-
tery is warranted to stand more
hard usage and continue its ser-
% vice lengerand more stubbornly,
at Jess expense, than any other
open-circuit battery made. Send
for full particulars.

General North American Agents: .

John Starr, Son & Go., Ltd.

Manufacturers and Importers of

Electrico Light, Telephone, Tclegraph, and General Elcetrical
Apparatus and Supplies,

. —— ALSO—
# Lahmeyer?’ Elcctric Light System, *¢ Unigue?? Telephones, ete.

2, 4 and 6 Duke Stroet, HALIFAX, N. S.

1ilustrated Catalogue on application, Correspondence solicited,
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THE BROOKS MANUFACTURING CO., Lo,

MANUFACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.

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. By having them
covered with our

Mineral Wool Sectional Covering
you will save 857, 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.

Equip your Electric Plants,
Factories and Mills with

INSTANTANEOUS IN ACTION.

SIMPLE AND THOROUGHLY PRACTICAL.
THE ONLY REALLY SUCCESSFUL GRIP

PULLEY AND COUPLING.

G R I P SAVES TIME, BELTING, POWER.
PULLEYS  *"™%
‘ CANADA

Earle’s Air and Steam 'Injectors

THE BEST DEVICE IN THE MARKET

For burning hard ot soft coal screenings under steam boilers, for work-
ing gas producers, &c., &c., exhausting gases from niines, ventilating
ships, buildings, &c. Can be applied to any boiler without disturb-
ing the present setting.  Guaranteed to do the work satisfactorily.

. Can give the best of testimonials showing their efficiency.

THE CANADIAN OILED CLOTHING CO., (L'TD).
Manufacturers of
WATERIRO.F HORSE AND WAGGON COVERS, OILED CLOTHING, RTC.

S. R. Earer, Esq., Belleville, Ont. .Portr Horg, June 331d, 1fga.

DsAR Siv,— We have had in ase for some time, your Combined ** Air Injeut-
i aud Exhauster  and with pleasurc we state that it is giving us the most cum
'ete satisfaction. Regarding the saving in fuel, we we ¢ burning, before.using
the * Injector,” two tons soft coal per week, at a cost of $9 oc ; after we put the
1..ector 3n, we bumn two ton hard coal screenings per week at a cost of £2.00
waking a saving of $,.00 pat week, which speaks for itself. We have a mach
« cact and bester fire and far less troublc in keeping steam. We consider youu

L. 4 . voution aboun to all parties using steam boilers.  Wishing you every success,
b 0 RE: we are, Yours truly, (Signed) Tur Canapian Osep Crethine, Co.
AND EXMAUSTER per S. Henderson, Mapager.

S. R. EARLE, - - BELLEVILLE, ONT.

SEND FOR ILLUSTRATED CATALOGUE AND PRICES.



