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MAGNOLIA METAL

—IN USE BY ——

EIGHT LEADING GOVERNMENTS.
BEST ANTI-FRICTION METAL FOR

High-speed Ene, Dunamo, Rolling=Mill, Steamship, Railroad, Saw=-Mill, Gotton=Mill, Paper-Mill, Woolen-MIll
Silk-Mill, Jute-Mill, Rubber=Mill, Sugar-Mill, Flour-Mill and all Machlneru Bearings.

MAGNOLIA ANTI-FRICTION METAL GO,

London Office: 76 Queen Victoria St. Owners and Sole Manufacturers,
ontsiat Bieo: . Mekaran & Goy Agents. 74 Cortlandt Street, NEW YORK,

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELECTRIGAL - ENGINEERS - AND - CGONTRAGTORS

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

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

Automatic Arc Dynamos and Lamps.
A Direct Current Incandesecent Dynamos.

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

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

. « EXCLUSIVE DOMINION REPRESENTATIVES OF . . ,

NATiONAL ELecTrRIC MFrac Co.

THE BALL ELECTRIC LIGHT GOMPANY, LIMITED,

Incorporated 1882, 70 Pearl Stfreet TORONTO.
Agencies { MONTREAL, QUE. - 302 St. James Street.
VICTORIA, B. C. - 10 Trounce Avenue.
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MONTREAL INSULATED WIRE WORKS.
J. ROSS, SON & CO.,

MANUFPACTURERS OF

INSULATED
ELECTRIGWIRES

And Wires for Anninciators,
Offces, Magnets and
Dynamos.

FACTORY: 4134 WiLlLiaM ST,

MONTREAL.

Orders solicited and carefully executed.
P, 0. Iox, 1495,

Joune Canroty, Sec. and Traas,

LIPS FLECTRICAL WoRKS

(LIMCIT D)

MANUFACTURERS OF

RBrcrxg F. Piistirs, Presldent,

FUGENE | P

o

Rubber Coversd Wire, Lead Encased Wire,

= TELEPHDN-E AND INCANDESCENT CORDS.
FARADAY CABLES,

RAILWAY FEEDER AND TROLLEY WIRE.

OFFICE AND FACTORY:

New Yotk Offca; 10 Cortlandt Strcot: Moiitreal, Ganadaé

Providence, R. 1.: American Electrical Works.

E. OARL_BREITHAUPT

J. M. HARRISON. H. A SE}’LEI\’

CONSULTING
Eiectricar. ENGINEER

Graduate in Electrical Engineering at Johns
Hopkins University, Baltiniore,

Address; BERLIN, ONT.

NONARCH ECORONI BOIl[RS

Strongest and most portable boiler in use.

ROBB_ARMSTRONC EN!}INE,

Montreal Electrical Supply Go.

781 CRAIG STREET, MONTREAL

MANUFACTURERSmCONTRACTORS

BSTIMATES GIVEN ON

COMPLETE INSTALLATION OF ELECTRIC LIGHT PLANTS, ETC.

*—o—o—¢

GENERAL ELECTRICAL SUPPLIES

Containing all the best polnts of S
ngh Speed Engines and sevenal lnp'oveme:m.

{. Sweet’s cmuzhl Line Govemnor and Valve,
'l‘he Coffin Throttle, Armetrong Cresshead Valve
Gear and Oiling Dewces, Xulerdunxuble Parts. Per-
fect Alignment, Large Beari

ROBB ENCINEERING c0., LTD.

Ambherst, Nova Scotia.

JOHN A. BURNS

B' Jl- S&
MECHANICAL ENGINEER

AXD
MANUFACTURERS' AGENT

ENGINEERS' ano ELECTRICAL
SUPPLIES

Machinery Pumps
Engines Dynamos
Bollers etc.

MOTORS

Sole Agent in Montreal for the Kay
Electric Works, Hamilton, Ont.

« STRCIALIST IN,
Making .Bo:ltr wa,éora!wc ami Engne
Ecornomy Tests.
Indicating and roperlv selting the valves
leam Engmu

of
686 Craig Stragt - =" MONTREAL,

Please mention the ELECTRICAL NEWS when corresponding with advertisers.

A, ALLAN, President, ], O. GrAVEL, Sec..Treas. F. ScioLes, Man.-Director.

THE CANADIAN RUBBER (0. OF MONTREAL

CAPITAL, $2,000,000.
MANUFACTURERS OF ALL KINDS OF
AND

== RUBBER GOODS

FOR ELECTRICAL PURPOSES,

= INCLUDING o

BLACK AND WHITE TAPES, TUBINGS,
ROD, SHEET, TELRPHONE RECEIVERS, ETC.

Rubber Beltings, all kinds of Hose, Packings, etc.
Mould Goods of every description.

HARD

WESTERN BRANGCH :

COR. FRONT AND YONGE STS,

-TORONTO

J- H. WaLkER, Manager.
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FIRSTBROOK BROS. :
s son K onoeo. | BPecial . . .

MANUFACTURERS OF

TOrTN pe-BLooKS Pulleys . . « . &

AN0 GROBSE-ARMS.

WRITE FOR PARTICULARS. @a? made in all SiZCS,
he - from 3" motor pulleys to 15 ft. driving pulleys,
co WITH .
Morse IRON CENTRES AND WOOD RIMS, AND ALL WQOD.
Valve Our pulleys are used in all large stations in Canada.,

SEND FOR CATALOGUE

Resuis | NODGE WOOD SPLIT PULLEY Co.
&d

Machine 83 KING STREET WBST,

will refacein posi-

TORONTO.
tion any valve

o | ARMINGTON & SIMS

seat. Automatic High Speed Engines

ee s FOR, ..
2\ e V) cLeorhic - LiGHTING
. names of 1,000 ! <. AND. ..

users,

L
DARLING BRoS.

Reliance Works =« Montreal.

B  General Factory Purposes.
PERFECT REGULATION AND IHIGIIEST ECONOMY

STEAM PUMPS, SHAFTING, PULLEYS,

AND

A Weekly Journal of advance informa.
tion and public works.

The recognized medium for advertise. W
ments for ‘‘lenders.’

- THE -
Ganada Lumberman
YUDLISHED MORTHLY BY
A. G. MORTIMER
Canada Life Assurance Bldg. - TORONTO, ONT.
Swudscription $1.00 fer year in advance.

.- WANTS -- |

IF yOu want a fpu;ticuhr Kkt of lumber, or have one
to dispose of; if you want to buy or sell timber
limits; if you have a mill for sale or want to buy one;
if you have apiece of second-hand machinery to dis.
pose of, or want one; if you want a situation; if you
want an employce for any purpose: an inexpensive
adventisement undzr the heading of *Wanted” or
** For Sale” is the easiest and quickest way to accem-
plish what you wish, ;

An advestisement in the CANADA LustbEruan is the

neapest and best sal, ou can employ; it is nol G.C.ROBB CierENGINEER
only'alwa;sd:;lthemd. bu’{on?ll theﬂggsnt‘o;ce.‘ A.FRASER Sec.TrES HEAD OFF'CE TORO TO

IMPORTANT ™ ATTL STHAM-USERS

SAMUEL FUGE - 464 DUNDAS STREET,
... LONDON, ONT.. ..
Sels Agent for Canada and the United States for John C. Taylor & Co.’s (Bristol, Bogland) Liquid Anti-Scale

Vegetable Boiler Composition

For the total prevention and removal of Incrustation, Corrosion and Pitting; also Hfor reserving the plates, and for
preventing Leakage of Bed Taps, Water Gauges, etc., in STATIONARY, LOCOMOTI! fE or MARINE BOILERS.
UNRIVALLED FOR ITS EFFICIENCY AND PRESERVATION OF PLATES, ETC. ENQUIRIES SOLICITED. SATISFACTION GUARANTEED.
NOTRE THE FOLLOWING:

S. FUGE, ESQ., 464 Dundas Street, London, Ont. Loxpox, ONT., Feb. 3rd, 1893,
Dear Sir,—Makiny reference to J. C. Taylor & Co.'s Boiler Composition which you supplied us a few months ago, beg to say
that we have given it a thorough test, and find it to fully verify all your representations as to its excellence in besng able to remove
all scale from the tubes and inside of boiler, and we find in using it, that it takes even a less quantity than 1s represented to do
the work ot keeping the boiler clean. We have, in_consequence of the use of it, set aside all other appliances which we had for re.
moving and preventing scale accumulating in our boiler, and are so much pleased with it that we can chcerfully recommend it to
all and every anc who have steam boilers and wish to save money in fuel by keeping their boiler perfectly clean, and cannot recom-
mend it too highly. Very truly yours, STEVENS & BURNS,

4 B
8 ner syonty .
e . = P

" CONSULTING ENGINEERS
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KAY ELECTRIC ‘"W ORKS

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

DYNAMOS

For Arcand . ...
Incandescent Lighting.

MOTORS

From ¥ H.P.to 50 H. P,

Electro Plating Machines and General

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

El_g:mcal Appliances. Special attention

to Msll and Factory Lighting. ... ..

WRITE FOR CIRCULARS,

NORTHEY MFC. 00, « Toxonto...

LIMITED

MANUFACTURERS OF

ol PU M PS
AND
 POWER

For General Water Supply
and Fire Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS,

e o TELEPHONES

.OUR SPECIALTY....

WE MANUYACTURE

Standard Bell Telephones

AND

Warehouse Telgphones.
Garbon Transmitter Telephones.

Loczl exchanges fitted up,  All line material supplied.

StE. Julae, Sept. sth, 1893,
T. W. NESS, EsQ., Montreal.

DEAR Sik, —~We are happy 10 state that your
telephones and switches are giving us good satis-
faction. We have three soris of switches and
we find yours far preferable. There is now about
forty of your telephones in operation on our line,
Every one works well, and we intend to use no
other. \'oms-\ery truly,

Tue MrGasTtic TeLePHONE CoO.

Write us when you want anything electrical,

Key Socketas, Magneto Bells,
Swiltches, Annunciators,
< . Cut-outs, Bells,
We also manufacture Horse and Trail Cars Wire, Batteries,
s . e Tamps, Push Butlons, &Lc,,
of every description. Py Dy atos ang Motors

PATTERSON & CORBIN, T. W, NESS

ST. CATHARINES, ONT. e soppne 149 Craig Street, MONTREAL.
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THE LATE JOHN A. WILLS.

IT becomes our painful duty to chronicle the unexpected death
on the 16th of June, of Mr. John A. Wills, Chief Engineer at
the Toronto Custom House. Mr. Wills, who was in his 48th
year, wis possessed of a naturally strong  physical organization,
and until the last two years enjoyed the best of health.  Of late
he was a sufferer from Beight's disease, and carly last spring
passed through a severe illness which several times threatened
to have a fatd ending,  Greatly to the comfort of his family and
many friends, what scemed to be a marked improvement in his
condition suddenly manifested itself two or three weeks ago ;
his appetite returned, he gained strength rapidly and was able
to go down town. But a few hours previous to his death he
drove around town with a friend who was

THE CANADIAN ELECTRICAL ASSOCIATION.

SEVERAL meetings of the Committee on Statistics have lately
been held. A formm of schedule has been drafied, which em-
braces enquries for statistics which woukl show the extent of the
electrical industiies of Canada, and the conditions under which
they are being conducted.  Copies of this schedule will be im-
mediately foswarded to every firmn the clectnical business i+
Can.da, witha request that the blanks be filled in with the infot-
mation sought to be obtaned, and which f secured should prove
to be very useful. The deputation which a few months ago
visitedd Ottawa to oppose the bill for the inspection of electric
highting, greatly felt the need of statistics such as those which
the Association is about to attempt to secure. It is hoped that
persons engaped in any department of

ona visit to Toronto. \ifter returning

electrical business to whom copies of this

from the drive he lay down to slecp—
which proved to be the sleep of death—for
he passed quietly away # few hours later
without having regained consciousness.

Mr. Wills was one of the best known
and most popular men of the city, and his
death came as a great surprise and grief
to thousands of his fellow citizens,

The deceased was a native of Ottawa,
in which locality his parents were among
the first settlers.  Atter graduating from
college, he entered as an apprentice
the:machine shops of Messrs. E. & C. E.
Gilbert, at Montreal, who at that time
were she principal manufacturers in Can-
ada of marine engines. Cn completing
his apprenticeshkip he went to the New
England States, where he spent several
years, mostly at Fall River, Mass, where
he met and married the estimable wife

schedule may be sent, will promptly supply
the information required.

TORONTO ELECTRIC LIGHT CO.

THE Toronto Electric Light Co., in
addition to having recently doubled the
size and capacity of their central station,
have crected h.adsome new  business
offices facing on Esplanade street, into
the pussession of which they have just
entered. The new office building, which
by the way was ecrected from the design
and under the supervision of the versatile
general manager, Mr. J. J. Wiight, in-
cludes a commodious business office and
an office for the manager on the ground
floor, a large board 1oom, and slecping
s« :omumodation for officials of the com-
pany whose dugics at times prevent them
from reaching home. Of course the latest

who survives him.

He returned to Canada, and received
the appointment of Chief Engineer of the Dominion Parliament
Buildings, which position he held for threc or four years, when
at his own request he was transferred to ‘Toronto and assumed
the duties of the position which he occupied at the time of his
death and for seventeen years previously.

He always showed a desire to assist his brother engincers.
He was the fist Registrar of the Ontario Association of
Stationary Engineers, and in May last was clected to the Presi-
dency. He was also a member of the Canadian Assouation of
Stauonary Enuincers, and Chairman for the present yeir of the
Technical School Board. He likewise filled prominent positions
in connection with the Masonic order, the A. O. U. W, and the
Orange Society.

His cheerful, sympathetic Jdisposition made for him a multi
tude of friends, to whom his sudden death is the subject of
profound regret. A wife, seven sons and one daughter mourn
the loss of a beloved husband and father.

‘The National Electric Tramway Company. of Victoria, B. C., has pur-
chased the business of the Victoria Electric Light Company of that city for
the sum of 370,000, The plant purchased embraces dynamos, 30 miles of
wife anu 3,700 lamps. The prirchasers intend to largely increase the
capacity of the lighting plant, and to amploy water {.ower for the genera.
tion of current “for both lighting and tramway purposcs.

THe LATE Jory A, WiLLs,

equipments in the way of clectric bells,
speaking tubes, etc., are employed. The
office on the ground floor are handsomely finished in  quartered
oak, having stained glass windows, and comfortable looking fire-
places of pressed brick. We congratulate the company and the
general manager upon these indications of progressiveness and

prosperity.

PERSONAL.

M:. John Bain, who for twelve ycars has beenn the empluy of the R,
G. McLean Co., of Toronto, has been appointed to take charge of the
water power station of the Niagara Falls Park and River Electric Railroad.
Mr. R. G. McLean, on behalf of Messrs. R. G, McLean & Co , and of the
cmployees of that firm, preseated Mr. Bain before leaving for Niagara
with a gold-headed canc and diantond pin, as a token of estcem.  Mr. Ban
is a member of the C. A, S, E., and is held in the highest respect by all his
acquantances, whese best wishes witl go with tum to his new position,

There are already a number of applicants in the field for the position
made wvicant by the recent death of Mr, John A. Wills.  The salary is
$1500 per year. 4

We have received from the Columbia Lamp Co., of St. Louis, a large
size portmit framed in oak of Henry Gocebel, who is clumed tobe the
original inventor of the incindescent lamp,

The Outawa Elcctric Street Railway Company, at its annual meeting a
few days ago decided to establish a car manufactory as a separate depart
ment, for which purposc a capital of §50,000 will be employed.
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A QUESTION OF PRIORITY.

HaMiToN, June 15th, 1893,
Kdror Errersicat News. .
DEAR SIR,—In a recent arucle in the Electrical Review of

New York, the woter, Mr. Allen R, Foote, clums to have been
the *first 1 the field " n suggesting that an arc light be known
by its amperage and voltage only, and uot by candle power
Now, while we do not make any claim to priority in the mat-
ter at all, we beg to state that the contract made between this
zity and our company calls for lights of 10 amperes ut §5 volts,
and says notling nbout candle power at all, and we have no
doubt the same will be found 4o be the case in several other
places where arc lights are being supplicd on city contracts,
We claim, then, that Mr. Foote's suggestion was nothing new
under the sun in 1890, as our contract has now been running

nigh on 1o four ycars.
Yours very truly,

T HamiLtoN ELecTric Licnt & Powek Co.
DD. Thomson, General Manager.

QUALITY OF ARC LIGHT CARBONS.

Kditor Canaman Hixcrrical News,

SiRr,--{ notein a recent number of The Electrical Review,
of New York, a short article on the “Development of Arc Light
Carhons,” in which the writer is made to say that, “A carbon
manufacturer five years ago would make a poor showing if tested
in comparison with onc of the present Jay.” I am in a position
to say that just the opposite is the case. I had oppertunity not
very long ago to see tested some Wallace diamond carbons (so
called) that were manufactured away back in the early period
of the clectric lighting industry, and which burned better, lasted
longer, *vere more cvenly coated, and fully 0% better in effici-
cncy than maost of the carbons in use at the present day. True
the price ol them was about 10 cents a picce, but to say that
they were of poor quality or not equal to those now manufac-
tured is incorrect as any one who has had the handling of arc
lights from the start to the present day can amply testify.

Yours truly,
CENTRAL STATION MANAGER.

MOONLIGHT SCHEDULE FOR JULY.

. - J
gg‘yﬂ?{ Light. Extinguish. }I;g;"gf
H.M. H.M. HM,
Toaaeen P. M. 8.00 P M. 1040 2.40
2. .. n 8.00 u t110 3.t0
3 w800 o 1L30 3.30
3. . »w 800 w 11350 3.50
Sevinnn u 8§00 AM. 12,20 420 -
O...... n 8.00 n 12.50 4.50
7 . n 3.00 n LlO 5.10
8 . . v 8.00 a 140 5.40
Gevennn n 8o0 w 220 6.20
10..000. n 800 w310 7.10
...... n 8.00 0 340 7.40
1200000 n 8.00 w340 7.40
13 . w 8.00 w340 7.40
| PR w  S.00 w 340 7-40
15, 00ee w 830 w340 7.10
10. n Q.00 n 3.40 6.40
17. n 0.20 1w 3.50 6.30
18 v 9.40 w350 6.10
19. . .. " 10.00 w350 5.50
20 ... nw l0.20 nw  3.50 5.30
-7 DU nw 10.40 n  3.50 5.10
22 + 11,00 w350 4.50
23 w 11.20 " 3.50 4.30
24. w 1150 cees
25 veie eeiiiennn. w350 |14
26, ... AMO12.20 v 330 3.30
27 o« 1,20 330 2.30
28 No light. No ll;Jll ceen
29. No light. No hight. .
30..... . M. 7.50 I M. 9.50 2.00
3. v  7.50 n  10.00 .10
_ Total, 143.30

A comipany s said to have been forared for the purpose of cleaning and
repairing incandescent lamps, the bulbs of which have become blackened
and the fitament impaired by use. The process, as described, consists of
cutung a hole in the glass and by mechanical or chemical means cleaning
the tnteror of the bulb, re.flashing the carbon, exhausting the tmlb and re-
sealing it

THE ELECTRIC HEATER. +
By THOMAS AHRARN,

THE increasing interest manifested in electric heating appar-
ratus during the past year throughout the Umted States and
Canada is highly satisfactory and, without a full knowledge of
what interesting apphcation of heating devices may have been
mide in the United States, 1 will endeavor in tlvs paper to out-
line what we have accomplished in Canada, and more particularly
in the city of Outawa.

‘The ideas relating to the limited field of clectic keating are
fast disappearing, and the notion that an clectric light or railway
plant, unless operated by water-power, cannot profitly introduce
clectric heat, is but an instance of history repeating itself, as
witness the introduction of the telephone, incandescent light, ete,

When friction is overcome, heat is produced, whether the
friction be the resistance of any portion of an clectric circuit or
of a purely mechanical chaiacter, as, for example, the application
of the ordinary car brake; the resultant equivalent in each case
appears as heat, so that if one ot five horse-power of electiical
energy be absorbed in an clectric heater the full amount is con-
verted into heat.

A mechanical example of this conservation of force may be
demonstrated by rubbing the right hand on the coat sleeve of
one’s left arm.  If the rubbing is brnisk and continued, an un-,
pleasant heating of the hand will result ; the force expended in the
muscular effort of rubbing results in an exact equivalent of heat-
ing of the hand, and the coat sleeve rubbed. This result is

wpractically analagous to the heat develeped in the heating wire
of an electric heater.  The 1esistance (or friction) offered, as in
the rubbing of the coat sleeve, results in the developing an exact
cquivalent of heat,

The operation of the electric heater may also be compared to
that of an incandescent lamp, in which, as is well known, good
conductors of clectricity are zarried to the terminals of the lamp
filament, and the latter purposely made a poor conductor, in
order that the resistance offered by the filament and overcome
by the current may produce a sufficiently high degree of heat to
give the desired light. Although light alone is theobject sought,
*tis but an accompaniment of the incandescence of the filament.
in the elect » “eater, heat alone is desired, and heat alone is
present.

The size and length of the lamp filament and wirc of the heater
are both determined n very much the same manner, excepting
that in the case of the heater, the calculation for amount of wire
does not subject the heater wire to sucha degree of heat asin
the case of the incandescent lamp.  The size and length of wire
employed in a serviceable clectric heater should be such that.the
heat developed will uot be sufficient to destroy it by oxidation of
fusion. This is greatly assisted by the design and other condi-
tions of manufacture, and in the case of my cylindrical soo volt
upright car stove, the inlet of cooler air at the bottom, and its
rush through the heated cylinder, resultsin a vigorous circulation
of the air through the space to be warmed, and this displace-
ment of hot air by cooler air constantly relieves the heater wire
within the stove.

Instead of making heaters on the plan of the rheostat, 1 have
found that for marked results, and more paiticularly for the air
draught, it is desirable to conserve the heat within the heater
up to a certain dagree, above which the construction of the
beater should not permit the wire to reach.

1 have also concluded that iron wire is most desirable, and
among many of the points in its favor is that its resistance in-
creases with the heat.  The tenefit of this quality is felt when
the clectromotive force is increased, as frequently happens for
short intervals in nearly all classes of circuits.

By the method of construction and the use of good non-con-
ductors of heat, as insulativn and packing, theheat developed
in small water heaters and large water furnaces is directed to
the copper water-containing vassels around which the heating
wire is wound ; the heat is quickly transferred from the wire to
the copper vessel, which can never reach a very high degree of
heat. The air draught in my other heater operates in very much
the same manncr as the presence of the water in the liquid heater.

It is an interesting fact that the good conductors of heat are
also the good conductors of electricity, and the poor forone1s
also poor for the other. This conductive quality, which is con-

1 Paper read Lefore the Chicago Electsic Cluls
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mon to both forms of force, is very suggestive of a close velation.
ship, which doubtless future investigation will determine.  With
the good conductors, such as copper, the current may be im.
agined as gliding freely through the atoms of the copper; white
in the cuse of the comparatively poorer conductor—iron—the
atoms may be pretured to throw themsclves, like barriers, across
the track of the current, this friction (or as we clectrically term
it, resistance) resulting inthe development of heat.  The mutual
convertibility of the various natural forces is evinced from the
combustion of ceal in a power house, the dynamo converting
the enecrgy supplied by the coal into the convenient form of
clectricity, which is transmitted along wires to clectric heaters
placed at different points in the circuit, where we agam have
heat as at the starting point, the heaterin turn giving up its
heat to the sutrounding air.  Itis evideht thus, that from elec.
tricity heat may be obtained. It is also truc that from heat we
can obtain electricity as in the ordinary thermoelectric pile—the
‘application of heat to the junction of the dissmilar metals of the
pile will be demonstrated by the movement of the needle of the
galvanometer.

I will now proceed to a bricf descrnption of some of the clec-
tric heating installations which have been in successful operation
during the past winter.

In July of last year 1 had erected in the car shop of our local
electric railway a baker's oven eight feet square, which was built
of brick in the usual way, excepting that within the oven, and
set in the foundation, were placed two of my 20 ampere, 50 volt
cylindrical stoves, the interior of the oven being whitened and
lighted with incandescent lamps; a small window looking
into the oven, and provided with three panes of plate glass,
separated from cach other by air spaces, being provided for the
purpose of abserving the process of baking, cooking, etc. The
oven was also equipped with a clock and a pyrometer, which
latter instrument rccorded the degree of heat within the oven.
The pyrometer indicating 4oo degrees Fahrenheit, a neighboring
baker tricd a few pans of buns. The process of baking was
watched with much interest, and from the puffing up of the
dough to the pretty brown finish could be seen through the win-
dow of the oven which, as before stated, is provided with incan-
descent lamps. A short time after a full dinner of one of our
leading hotels was cooked, including a 21 pound roast of beef,
several turkeys, ducks, lamb, etc. This electric dinner was
served to the regular guests of the hotel, together with a distin-
guished company of invited guests. The cooking of the meats
was pronounced perfect, and the time occupied in cooking was
30 minutes less than is usually required to do the same work in
the hotel range.

It may be interesting to state that this oven has been in full
blast since it was started, and the current has been applied con-
stantly night and day without trouble of any kind, and it is now
used n drying out repaired electrical parts of railway equip-
ments.

At the Central Canada Fair, held in this city in September of
Jast year, a bakers oven the same as described was crected in
the main tuilding, attended by a staff of bakers. The oven was
provided on one side, with a window, through which our delight-
ed ruralists gazed in wonder. The oven proved the great card
of the show, and the presence of a special policeman was re-
quired to keep the crowd moving. The baker started in selling
a small bag of buns at five cents on the first day, but the law of
demand justificd him in increasing the price to 25 cents on the
last day of the exhibition, when the supply wiis not -sufficient
although 14 pans were turned out every 14 minutes. In the
same building the Women's Christian Temperance Union Din-
ng Hall was made somewhat more attractive than in fonaer
years by the use of large electric water heaters, which suppiied
a dozen smaller heaters placed conveniently, and:in which were
made tea and coflfce.  The outfit was kept in continucus opera-
tion during the Fair, and although hard pressed by the crowds
present, the supply was ample ; no other means of heating water
was employed. The success of this display will be best appre-
ciated by the fact that the financial results were for the first time
in many years of a satisfactory nature.

An ordinary hot water radiator connected with an clectric fur-
nace placed in a pit below the door, lighted by incandescent
lamps and covered with an iron gating flush with the floor,

attracted the attention of houscholders. The absence of a
chimney and other accessoties of a hot water coal fumace
Added to the fact that the closing of a switch only was necessary
to obtair heat, which might be continued indefinitely without
dirt, dus: or labor, were doubtless the muin reasons for the in-
numerable inquirics made as to the cost of operation, clc.

As no long continued test of this form of hot water house
heating had ever been made, [ concluded that only two installa-
tions of this description should be made during the winter just
passed.

The first installation was made for the purpose of heating a
gentleman's conservatory in this city. The furnace was placed
in the basement, the controlling switches on the floor above,
and all connected with the so-volt lighting circuit. “The total
amount of pipe employed in the conscrvatory was 300 feet, the
current absorbed beiny cqual to three horse-power.  The amount
charged by the light company was based upon the cost of an
cqual amount of power from motor circuit. The operation of
this plant has been a great success, having worked continuously
and absolutely without attention since October last, the user
being so much pleased with its success that the question of heat-
ing the entire prenuses clectrically 1s now under consideration.

The second installation of the hot water system was made in
R. A, McCormick’s drug store, Spatks street, this city. The
premises was piped throughout for het water heating in Novem-
ber of last year, the electric furnace being placed in the base-
ment. ‘This 5o volt furnace was constructed in five independent
heaters adially connccted to a common ewpply pipe, each
heater betng independent  of its neighbor, the five sections
both mechanically and clectrically being connected in multiple.
Each of the sections was controlled by five 10 ampere switches,
which were placed in a row in the store above, so that for all
conditions of weather the heat could be reguiated by turning off
and on any of the five sections into which the furnace was divid-
ed. Another important consideration which supgested this
design was that in the event of trouble with any one of the five
sections comprising the complete furnace, it could be detached by
closing the valves, and the particular section which might require
csaminatinn could be removed without disturbing the other four.
fitths. Despite the fact that the past winter was unusually
severe in this usually cold climate, this outfit worked without a
hitch and withcut attenton of any kind, and provided at all
times the heat desired.

For the usual Christmas display of the Chaudicre Electric
Light Company, I designed an electric upright boiler which
operated a onc horse-power engine and the boiler being placed
upon a large table in the company’s office. The boiler was
provided with stecam gauge water glass, safety valve, etc. Being
nickle plated throughout, it presented a very handsome appear-
ance. The safety valve was set for 35 pounds pressure, which
operated the engine. As heretofore stecam engines have been
cmployed in applying the power nccessary to encrgize dyna-
mos, the novelty of this outfit consisted in the fact that the elec-
tricity was developed by water power, which was converted into
heat, making steam in the boiler, and which was then used in
driving the steam engine.

The charge that is here made for curient used in the numer-
ous one gallon water heaters, which have been largely introduced
by the Chaudicie Electric Light Company, is based upon the
amount charged for the 16 candle-power lamp, whtch is $8 per
annum (the user paying for lamp rencwals). Motor rates are
charged for larger installations. These water heaters are used
in barber shops, drug stores, bar-rooms, etc., and absorb three
times as much current as one 16 candle-power lamp—3 x 8=$24.
The company collects 50 cents per week for current, supplied each
heater, making $26 per annum, as against $24 if the same cur-
rent was used for lighting. The charge is considered small by
users, and the service is very satisfactory.

The business done during the past year in electric heating
devices of various kinds has amounted to a very respectable sum,
and will here, as it should elsewhere, increase from year to year.

The Merchants® Telephone Company has obtained unrestricted right of
way in the city of Montreal, The Sherbsooke Telephone Association have
madge arrangements with the Merchants' Telephone Co., by which at an
carly date the subscribers to the Association will have communication by
metallic circuit with Montreal,
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THE TESTING OF DYNAMOS AND MOTORS.*
By Hazen RiTeuis,

Toe fiest and probably the most important scrics of tests
which are made on any machine are those from which the char-
acteristic curves arc obtained. ‘The characteristic curves give
us practically everything we require to know about a machine,
and from them we obtain all necessary data for making any ne-
cessary alterations and improvements.

‘The most important curve to be taken is the curve of magnet-
ization in which the vertical ordinates represent the electromo-
tive force in the armature and the horizontal absissae the ame
pere turns flowing round the fields,

In this test the speed should be kept constant, as no accurate
corrections for variations can be wmade. The fields must be
separately excited, preferably from a storage battery, as this
gives a practically constant clectromotive force.

The first point on the curve is obtained by measuring the
voltage at the brushes when the fickds are open circuited, and
which isdue to residunl magnetism.  The fields are then excited,
weakly at first, and readings taken of voltage, amperes in the
ficld and specd.

The fields are gradually strengthened, readings being taken at
cach change, until a great change in the feeding current is re-
quired to produce a small change in the voltage ; great care be-
ing taken to keep the speed constant throughout,

To make this test of any value, only the most accuate instru-
ments should be used. The Dbest instruments for this purpose
are a Thomson reflecting galvanometer combined with a high
resistance of say 1 megobhm or a condenser for measuring the
clectromotive force, and a Thomson quadrant electrometer
shunted actoss a standard resistance of say 1 ohm, which is in
circuit with “the ficld, for measunng the current in the ficlds.
Both these instruments shouldd be calibrated with two or more
standard cells checked against each other, Loth before and after
the test.

The next tests in this series are the quarter, half and full load
curves. Theseare taken m the same way, except that a quaster,
half o1 full current is taken from the machine, the current being
kept constant by means of an adjustable resistance.

Other curves which are of interest show the relation between
the volts and amperes in the external circuit, the speed being
kepy constant, and the volts and amperes in the external circuit
at various speeds.

The next test is the efficiency test.  In generators this must
be made in one of three ways: cither by indicating the engine
used for driving the machine and measuring the output ; by
measuring the power supplied by means of a transmission dyna-
mometer, or by coupling two machines of the same type, one as
a mntor and one as a generator, and dividing the loss equally
between them  This is by far the most satisfactory method, all
the readings being casily made ; and, in testing large machines,
by coupling back to hne we need only use the power lost in the
inefficiency of themachines. That is, we could test two 100 h.p,
machines having an efficiency of 857 with & generator capable
of giving only 30 h. p. This saving of power would be a large
itcm in factories constructing large machines.

This last method of obtaining the cfficiency has the great ad-
vantage that we are able very accurately to separate the
mechanical losses due to friction of the moving parts from the
purely electnenllosses,

In all these tests corrections have to made, when machines
ate not directly conncected, for loss in belt or gearing,

There is some question as to the correctness of dividing the
loss equally between the machine running as a motor and that
tunning as a generator  Mr W M. Mordey, in a recent paper
before the Institute of Electrical Engineers, said that this might
be assumed to be correct, and as he was not contradicted I think
we may consider it so.

The cfficiency of a motor is obtained by measuring the elec-
tromotive force and current taken and the power given out ; the
power baing measured either by a transinission dynamometer or
an absorption dynamometer or brake, the latter being the pre-
ferable way. One of the simplest and best transmission dyna-
mometers is that designed by Profs. Ayrton and Perry.  This
consists of a pulley fixed to shafi, aloose pulley and a pulley
connected by springs to a plate rigidly connected to the shaft.

* A paper read Wefore the Montread Electric Club.

The cngine belt runs on the fixed pulley and the machine belt
on the spring pulley. The extension of these springs causes, by
means of a link motion, a bLright bead at the end of a long arm
to move towards the centre.

The distance of the bead from the centre being & measure of
the power transmitted, by having adjustable links the leverage,
and therefore the range, of the dynamometer can be vatied at
will. ‘They have nlso designed a coupling on this principle for
us¢ on Wirect connected machinery. In several forms of trans.
mission dynaniometers the tension of the belt is measur~d by
means of jockey pulleys held in position by spring balances and
weights, and from this the power ean be calculated.

Transmission dynamometers arc unsatisfactory owing to the
difficulty of taking accurate readings, and in the case of measur-
ing the deflection of the belt by the complicated nature of the
calculations.

‘The absorption dynamometer is usually some form of the
Prony brake, which consists of two brake blocks placed round
the pulley of the machine to be tested, and held together by
bolts and thumb screws. A lever is fastencd to the upper block,
one end of which is secured to a Salter’s balance which is made
fast to the floor, the other carrying a counter weight. The
brake is adjusted when the machine is at test with the blocks
slack, the counter weight being moved till the balance reads*
zet0. ‘The machine is started and the thumbscrews tightened
until the required balance is obtained, the Salter’s balance being
adjusted by a nut at the end of the lever to keep the lever level.
The horse power absorbed is found from the formula

Hp 2% P
33,000
when r=horizontal distance in fect from centre of balance to
centre of shaft. '
n=the number of revolutions per minute,
P==1the Salter’s balance reading n pounds.

It is important to note that neither the diamneter of the pulley,
nor the pressure of the friction blocks on the pulley, nor the co-
cfficient of friction enter into the formula for obtaining the horse
power.

Every reading taken during any test should be recorded,
whether it appears to be correct oy not, as very often important
results are obtained from figures which at fivst sight appear to
be contradictory and due to errors of observation. With each
test the complete detail of the machine should be fyled, showing
the number of turns on the armature and ficlds, the size of the
wire and the copper resistance of the various windings both be-
fore and after the test, when the machine is cold and at the end of
the run ; together with the insulation resistance before and after
the run, and the final rise of temperature.

PURELY VEGETABLE BOILER COMPOSITION,

MEsSRT. J. C. Taylor & Co. Ltd,, Bristol, England, manufac-
turers of boiler compounds solely for thirty-five years, have lztely
brought out a specjal and invaluable invention, called *Liquid
Anti Scale,” which is at the present time meeting with introduc-
tion in Great Britiin, Canada, the United States, France, Ger-
many, Indin and Australia.

This compound is claimed 1o be invaluable te all users of
steam power, being an article which is free from all chemical
matter. It not only proves powerful in removing, but cffective
in prevenmting the accumulation of scale, without injuring the
boiler, also acting as a preservative to the plates and fittings.
The advantages to be derived from the use of a guarantced
article, which this is, recommended it to preprictors of locomo-
tive, marine and stationary beilers. Thz company are repre. _
sented in Canada by Mr. L. Fuge, London, Ontario.

QUESTIONS AND ANSWERS.

In answer to the enqury of “SubscribeY,” Chatham, in the
ELECTRICAL NEWS for Junc, the Toronto Radiator Mfg. Co., of
Toronto, write that they are manufacturers of Kieley’s patent
standard steam trap, and will be pleased to send full particulars
regarding the same to all enquirers.

e
————

Tae annual statement of the St. John, N. B., Gas and Eleetric Light
Cumpany shows a gratifying improvement in the financial position of the
business as compared with former years. The income from all sources was
$76.623, and the total expenses $55,205.
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DYNAMO ROOM TALKS.
By FORER BAIN,

LET us take the little things first 3 success is usually reached
through close attention to little things.

A volumeter is an instrument for measuring the electromotive
force or difference of potential between any two points in a cir-
cuit, just as the steam gauge measutes the difference of potential
or pressure between the inside and the outside of the boiler,
Pressure is an clement of power in electricity exactly as it is
with steam ; it is necessary, therefore, that we should know con-
tinuously and rcliably the pressure of our dynamo plant as our
steam boiler. The cconomic operation of an incandescent plant
requires the pressure to be kept within at least two per cent. of
the proper voltage. If the pressure is a few voits too low, the
lamps are not efficient in producing light ; if too high, the dura-
bility and life of the lamps are very mwuch below the normal
value, In an clectric railway power station we should have a

* voltmeter always in circuit.  In a properly designed plant of this

kind the clectric pressure at the station should rise proportion-
ately as the load comes on, and we should be able at all times to
know just how much this niseis. If it1s not maintained ata
constant degree with the proportionate increase of amperes to
ling, there is sure to follow serious consequences, such as the
burning out of armatures in the motors.  The voltage being low,
more current is required by the armatures in the motors to do
the work, and it is the current that overburdens the armaturess
They heat and chafe in consequence, finally, and often quickly
burn out,

There are a number of things that may happen to prevent this
increase of voltage referred to. A stiff governor on the steam
engine ; low steam at the Loiler ; engine overloaded, with less
than full dynamo capacity ; slipping of a belt ; series field coil of
dynamo short circuited ;—any one of these would cause trouble
which you would not be able to detect without a good voltmeter.

An ammeter should be in circuit with cvery feeder and cvery
main at the station. You cannot be too well informed on just
what is going on in your circuit. Remember you are handling
an agent which you cannot sec, feel, hear or smell, and this is
the only means of telling what you are doing.

Don't get ammeters or voltmeters for your plant until you are
sure you know just what you want. There are instruments now
on the market that are not any more reliable than the method
used by an old farmer for weighing his pigs,—which was to
balance a pigon a rail on one side and a stone on the other, and
guess at the weight of the stone. 1 will describe the construc-
tion and pecuharities of the instruments you are familiar with,
and then give you my ideit of what you require.

In a plar. where & number of instruments are to be used, it is
not necessaty to pay extravagant prices for instruments of great
delicacy and theoretical precision; there are cheaper instruments
which will answer every purpose. These instrumems will indi-
cate within one par cent., which is quite close enough, previded
they may be depended on ; and for this reaton one fine, standard
instrunuent—one voltmeter and one ammeter—should be kept
for the purpose of checking and recalibrating those in regular
use.

De without an instrument rather than buy one which is unre-
liable and which does not possess the features described. There
are a number of insttuments in the market which depend upon
the power of a coil to lift a heavy piece of iron and pointer
against the varying force of gravity. These instiuments are
sluggish of action, so that small changes in the strength of the
current or potential difference that is being measured is not in-
stantly indicated. The needle and other moving portions being
large and heavy, the moment of inertia is great, and this moving
in a weak magnetic field, upon any change taking place in tie
current strength, the ncedle would simply oscillate over the
scaie,  Many changes might take place in the current strength,
the current or potential even remaining constant at each ot its
various values for a very decided time, before the needle had
come to rest and allow any measurement to be taken. An in-
strument with the needle dancing around over the scale is not'of
much practical use. These solenoid instruments also indicate
differently for the same values, depending upon whether the
readings are takexn on the rise or fall of potential or current.

Instruments employing permanent magnets are uot reliable;
the effect of each measurement varies the con.dilion of the per-

wanent magnet. A temper fracture, which is liable to exist un
detected, causes the strength o be constantly changing and con-
sequently varinble readings for the same value of current. A
spring is the most unrcliable and inconstant of all mechanical
devices, Tempersture affects its value, it is casily misplaced,
and its molecular structure is changed with every strain to which
it is subjected,

Multiplying devices of all kinds should be abjured ; they have
no place ina properly constructed voltmeter or amperemeter.
Select an instrument in which clectro-magnets, or the action duce
to the cuzrents flowing in diamagnetic conductors, are employed.
The moving portion should be the very lightest weight possible,
and there should be no complicated multiplying devices. ‘The
instrument should be tested to sec that it is absolutely dead-beat.
This is an important feature, A voltmeter should be wound
with 2 wire having a very small heat cocflicient, and it should be
wound with a resistance having at least fifty times as many ohms
as the highest number of volts on the scale.  For instance, a Goo
volt instrument sbould have a resistance of at least 30,000 ohms.
An ammeter, ou the contrary, should have as little 1esistance as
possible.—Elecirical Industries.

———

SPARKS.

The St. Charles Co., of Belleville, nte reported to have orders for 140
electric cars, all of which are to be completed before the end of the year,

‘The Bell 'Telephone Company’s exchange at Ancaster, Ont., was recently
struck by lightning, All the wires were burned and cousiderable other
damage done,

‘The Toronto Street Railway Company are about to crect a two-story
brick motor house on the corner of Fredenck and Esplanade streets, at a
cos? of $30,000.

The Goldie & McCulloch Co., of Galt, are placing in the new clectric
light station 1n Pembroke two new engines and boilers, with necessary
shafting, pulleys, ctc.

An action has been entered by Mr. Lacroix, Building Inspector of Mont-
real, against the Montreal Street Railway Company for crecting a power
house without a permit,

Owing to increase of business and the consequent need of additional ac.
commedation, the Royal Electric Co., of Montreal, Que., are said to be
about 1o issue $250,000 worth of new stock,

Mr. . A, Culverwell, formerly contract agent for the Edison General
Electric Company, has been appointed general agent for the Automatic
Telephone and Electric Company of Canada,

An examination of the water powers on the East River near Hopewell is
being made by the New Glasgow, N. S., Electric Light Co. with a view of
unlizing \he same 10 drive its highiing and power plant,

The Stratford Gas Co, has under consideration the advisab lity of estab.
lishing a power circuit.  In view of this the proniotors of a street milway
who hav. for some time possessed n charter, arc talking of constructing un
electric road,

‘The Coal Saving and Smoke Consuming Company, Lid., with a capital
of $50,000 1s sceking incorporation at Montreal, The promoters are Chas.
J. Arthur, Thos. H. Turton, Wni, Angus and Jas. B, Kerr, of Montreal,
and Frederick Jones, of St. John, N, B.

The Merchants” Electric and General Service Company have elected the
following officers.—Mr. G. A. Greenc, president, Mr. John A. Goose,
manager ; and Scnator A. W, Ogilvie, Messrs. S, H. Ewing, James Cooper,
G. S. Brush, E. Hanson and S. Finley, directors.

The application of the Hamilton Radial Electric Railway Company for
incorporation bas been refused as the powers asked for are exceptional and
cannot be granted to a street railway company. The ditectors of the com-
pany ate considenng the advisability of seeking incorporation as an ord.
nary railway.

The Northern Graphite Co., Ltd., are secking incorporation. Thar
headquarters would be Montreal and the capital stock $95,000, The com-
pany is composed of John Fraser Torrance, Frank E. Caine, H. E. Stearns,
D. I Stearns, Wm. Starkc and Gceo. R. Starke, of Montreal, and Janies
E. Caine, of Boston.

Courtland Bronson, of Hamiiton, Ont., recently received a patent for an
invention by which be claims he can make 20-year-old whiskey from mw
whiskey by removing- all impuritics. He cools the whiskey to 70 degrees
below zero and then passes an electric current through 1t, He has been
supphed with money to carry on his expenments.

Mr. Charles F, Medbury bas resigoed his position of agent for the Mont-
real distnict of the Canadian General Electnie Co. and accepied that of gen-
cral sales agent for Messrs, Ahearn & Soper, of Ottawa, the Capadian
agents of the Westinghouse Electric Co., of Pittsburgh.  In this position he
will look after the sales of Westinghouse apparmtus throughout Canada.
Mr. Medbury has had an extensive expericnce with the Thomson-Houston
Electric Ce. inthe United States, as well aswith the Canacian General
Electric Ce. 1n Canada, and iz exceedingly well qualifed €or the position he
is to fill.
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Thos. Dilgrim  President @ John Ogle. Searetary, Brantford Cordage Co.

LONDON BraNCIt NO. & —Moects 2nd Tuesday each month.  F Mitchell,
Presadent , J. Mclntosh, Sceretary.

BRANDON, MAN., Braxcnn No. t.~Meets 13t and 3rd Fnday each
month. n Cuy Hall. A. R Crawford, President, Anthur Flemung.
Sccretary.

MONTRRAL BrANCUt No, 1.—Meets 15t and 3rd Thursday each month,
in Mechanics’ Institute, 203 St James street. “Ihos. Naden, President ;

Jos. G, Robertsan, 1430 Mignoane strect, Secretary.

St. LAuReST BRANCH No. 2,—Meets 1st and 3rd Tuesday cach month,
in Mechanics® Tustitute 203 St Jamies street,  Matthas Guimond, Presi-
dent; Alfred Latour, Secretary, 306 Delisle street, St. Cunedonge.

GugLeit Brancit No, 6.—Mects 15t and 3nd Wednesday each month at
730pm ). A Angell, Presudent; C. Jorden, Secretary,

Orrawa DBrancn, No. 7. ~ Meets 2nd and 4th Tuesday, each
month, in Labour Hall. J. H ‘Thompson, President, \Wai O'Brien,
Secretary,

DRESDEN BrANLH No. 8.—Muvets every 20d week in each month; Thos.
Mecrill, Secretary

BerLIN Brancit No, g —Meets 2nd and 4th Saturday each month at
8 p. nn. W, }, Rhodes, President; G. Steinmetz, Secreta.y, Berlin Ont.

KINGSTON, ASSOCIATION STATIONARY ENGINEERS.—Mects twice each
month over No. 1 Fire Station, J. Devlin, Presigent: W, Gilmour, P. O.
Box 699, Secretury.

Tue Chief Engineer of the Dominion canals states that tests
of the applicability of electricity to the working of lock gates are
being made at Beauharnois Canal, and should they prove satis-
factory, electrical appliances will be adopted in connection with
the Canadian caral at Sault Ste Marie, water power from the
canal being used to generate the electricity.  The a1esult of the
test at the Beauharnois canal will be known shortly, and will be
looked for with much interest.

FALSE notions of economy still prevail to a very large extent,
notwithstanding that vast improvements in business methods,
have come into vogue within recent years. These false notions,
singular as it may appear, frequently exist side by side in manu-

*factuiing establishments with the most improved mechanical

appliances, and not unfrequently serve to neutralize the benefits
which would otherwise be derived from the employment of per-
fect mechanism.  Of what use is it to buy the most perfect and
cconomical engine at 2 high price and place in charge of it a
man whe has never got beyond his A B C’s in engincering? No
doubt his services can be got cheap, and on the surface there
would appear to be a substantial saving in salary as compared
with the amount which would be required to pay a skilled en-
gineer. This apparent saving soon disappears, however, through
the medium of the coal pile, repair bills and depreciation of
plant.  Often, too, the manufacturer of valuable money-saving
devices is blamed because the result of their use in the hands of
incompetent engineers is not what it would be under skilful
management such as they were designed for. A great deal of
loss and trouble results to the owners as well as the manufac-
turers of steam plant because, as a gentleman bluntly expressed
it to the writer the other day, the practice so often prevails of
placing a “ mutton head” in charge of nicely adjus:ed mechani-
cal apparatus.

—

THE recent decision in the U. S, sustaining what has become
known as the Edison feeder patent, will without doubt cause
considerable trouble to the different lighting and power com-
panies doing business wn that country provided it s
pushed to a swit for anjunction. Whether the General Electric
Co. will push their claims in this direction remains to be scen;
in the meantime there may arise another Gocebel to dispute their
right, and it would be well for all interested in this method of
distribution, and particularly those who have been using it for a
long tume, to try and fix the time at which they commenced
its use, and then refer to the patent records to see if
this does not antedate the original patents.  \What effect this de
cision may have on this side of the line we are not in a position
10 Sy, NOT can we say if a patent was cver issued or applied for
in this country. We fail to see, however, how the company can
prohibit the use of feeders, for most assuredly they could not
begin to operate even a small part of the plant now distributing
currents by means of feeders.  They may impose a royalty, but
to our mind the question with them resolves itself into onc of
policy, and we do not think they will adopt the stringent and
arbitary conditions that they have thus far done in the lamp case.
We note also that they have been allowed an injunctic.s to pre-
vent o street mailway company from using a trolley, on claim
of awnership of the foundation patent by right of purchase. It
may be that their claim in this direction is a valid one, and pre-
suming this to be the case, before they try to stop all who are
using this method of collecting the current from the wires, they
will act wisely if they at least grant the right to continue its use
on the payment of a small royalty. How much better it would
have been, and how much better off they would have been, had
they pursucd this course in the lamp case.  We doubt if tlicre
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would have been one of the many factories that they hase closed
by mjunction that would not have willingly paid them a
royalty on all the lamps they manufacwred, and upheld
reasonable prices throughout. This would have brought the
lamp cumpetition down to the *survival of the fittest”. We
should not be surprised to wake up some fine morning and find
that somebody has injuncted somebody else for using a dynamo
for any purpose whatever.  Although this may be an overdrawn
surmise, yet it may become a fact sooner av later if monoplies are
allowed to flourish in our midst.

Mucn diversity of opinion exists as to the proper engine to
cmploy for the operating of gencrators for street railway work,
some piefernng one type, others semething quite different. Buy
little argument should be necessary to convince the most
skeptical that the cross connccted slow or moderate speed is
the idecal engine for this class of duty. The engine may be
cither horizontal or upright, and either high pressurc on both
sides or cross compound, or in the case of very large units, tan-
dem or steeple compound on both sides. It should be
compound only if there is sufficient water available for conden-
sing purposes or if very high pressuies can be carried ; not other-
wise, else when there is little or no load on there will be a steady
drag of the low on the high pressure on account of the steam be-
ng cut off early in the stroke and the low pressure cylinder be-
ing unible to get sufficient to fill it. We have seen an engine
of this kind, of high speed, show a vacuum of 15 to 201bs. in
the low pressure cylinder when the engine was only doing about
257 of its 1mted capacity ; this of course meant a considerable
waste of coal. In this case it did not take long to unship the
valve on the low pressure end and let the high pressure end do
all the work. However, when the proper load was put on the
engine, the valve was put back and the cylinder did good ser-
vice with an initial pressure of 100 1bs. on the low pressure end.
But to return te our subject, if those who contemplate using
engines for street railway work will but remember that there are
times when an engine being used for this purpose is suddenly
required to jump from a few to hundreds of horse power in but
a few seconds of time, and that this sudden load may come on
at the very instant that the single side engine is on its centre, it
may readily be seen why the second side with cranks connected
to shaft at an angle of go* with each other will help out and
carry the sudden load without any appreciable c¢fiort, and with
little or no fluctuation in the speed, panicularly if the engine is
provided with a good heavy wheel. We are aware that what
are known as high speed engines will do the work perhaps
equally as well, but they cannot be classed with low speed
engines on the point of cconomy in steam consumption, noat to
speak of the expensive and frequent repairs required on them,
which feature is almost entitely eliminated in the slow runners.
Advocates of high speed engines claim as one of their points of
superiority that with a number of units, should anythine go
wrong, onc cngine can be shut down and a spare one substitut-
cd for it for the time beinyg, while with slow running engines if
anything goes wrong it perhaps means the shutting down of the
cntire plant. But we think we are safe in saying that there is
not one cuance of such an cngine breaking down to a dozen or
twenty in the case of the smaller high speed engines, as any one
who has had the running of the two kinds will know. While
cach style of engine has its admirers, we must earoll oursclves
on the side of slow running cross connected engines for clectri-
cal work of all descriptions.

vV Leab water pipes that arc used on streets occupied by clectnic
railways who usc the rail for a ground and return, are found in
various places to be seriously affected bv the eating away of the
outside of the pipe by clectrolytic action. Electrical journals
from time to time have recorded cascs of this kind, somce of the
most recent being in the city of Hamilton, where the water de-
partment have been compelled to renew the service pipes in quite
a few places, the worst affected sceming to be in close proximity
to the power house. It would perhaps be quite a difficult mat-
ter to advance a proper theory for this result. It is perhaps
caused by the pipe being laid in a panticularly dry sandy soil,
and by the retumn current in its effort to reach a guod ground
finding such ground by way of these lead pipes to the water
mains in preference to forang its way to a wet spot in the ground

through dry sand or pechaps tuck.  That it should oceur in the
immediate vicimty of the power house is more difficult to ac-
count for, unless it be that the it connections on  the ground
plate at thar end offer a greater resistiance to the passing of the
current than does the intervenng carth between the rails
and these numerous water service pipes. In the case ot
Hamilton the water mains are several feet higher than the
level of the bay and the strects all dip at a very great
angle to the bay, forming thereby a water shed that must
result in a somewhat diy sub-soil. That the pipes are caten
away as the result of the current going to ground through them
there can be no doubt, and that this action is purely an oxidi-
zation of the metal through the electrulyie action 1s reasonably
certain.  To remedy the trouble we think will be quite a diffi-
cult matter, but as experiments in that direction will no doubt be
the order of the day, we would suggest the following as worthy
of consideration and trial : \Vrap the pipe with a covering of
tarred (pine tar) hemp about baif an inch thick before burymg
it . gwve the outside of the pipe a thick coat (or two or three coats)
of agood, hard, but elastic jupan, which has been well dried
in anoven; let the outside of the pipe be enamelled with an
elastic enamel, the same as 1s now being used on the mside of
some leal water pipes; surround the pipe by a square
bux some 3 or 4 inches :n internal iameter, thereby allow-
ing an agr space as an insulator ; last but not least, see that
the rails are well grounded, beanng in mind the fact that a hole
dug some 6 or 7 fect in the ground and a good sized piece =f an
old boiler stuck in with a number 4 galvamzed wron connec-
tion to the rail is simply no ground at all in a sandy soi, and
would not be much better in a pool of water. For the carrying of
heavy currents such as are used m street radway wark, & good
ground should consist of at least 100 square fect of
exposed metallic sutface, preferably copper, covered on its two
sides with at least onc foot in thickness of fine gas coke and
buried in decidedly moist ecarth, and connccted to cach
rail by a No. oooo copper wire well rivetted and sweated on.
With such a ground every quarter of a mile, and good and suf-
ficient bonds between the rails we predict that the eating away
of lcad water pipes would svon be 2 thinyg of the past.

Tue Canadian Elecinical Association has nussed the only
chance it has had since its inception to make its name immortal.
This chance came when a motion was made at the first conven-
tion of the Association in the City of Hammlton in Junc, 1892, to
establish a standad for the nominal candle power of arc lights,
which motion was voted down, principally because the subject
was considered 0o grave a one for the Association to grapple
with. Time now proves the fallacy of this reasoning. Our
readers will have noticed in the clectrical journals of the United
States that one of the many subjects that will be brought before
the Electrical Congress to be held, in Chicago will be onc to es-
tablish a standard of current or wauts for the different nominal
candle powers as usea at the present tune in speaking of or con-
tracting for arc lighting.  From present appearances it secins s
though onc of the methads which will likely be proposed will be
to standardize the different arcs as of so many watts capacity,
and to drop the canlle power appellation entirely. Doubtless
this is a step 1n the right direction, and will solve the problem
1o all intents and purposes, but we do-not see why they do not
adopt a standard for the several sized arc lights and let the volt-
age take care of itself, which it undoubtedly will do. We arc
decidedly of the same opinion as the mover of the 1cs0
lution in the convention (Mr. D. Thomson), that witls the proper
carbons and lamps producing a quiet, steady, non-fluttennyy,
non-frying and non-flaming arc, with a fixed current, they will
take the same voliage in every case ; conscquently a watt stand-
ard 1s not what is required, but a current standard ¢, We
commend this to the consideration of the members of the Con-
gress to be held very shortly in conncction with the World's
Tair in Chicago. At the same ume we wish to record the fact
that the Canadian Electrical Assuciation was the first society in
Amecrica—and for aught we know, in the” world—to have the
matter brought up for consideration.  That some action was not
taken which would have placed it on record as perhaps the
first mover in this important matter 1s, 1o say the least, a de-
plorable mistake. Questions presented themselves 10 the minds
of some of the members that were entirely reasonable and m.
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tional from their standpoint, but that, nevertheless, should have
had little weight i deciding so momentous a question.  Onc of
the abjections urged was that as the Canaditn Government was
about taking some action with that end in view, their standard,
if established, and that of the Association would conflict. \Vhat
argument could have been weitker?  What would have prevent.
cd the Government from adopting the Association standard?
We doubt if they could have improved upon it. Another objec-
tion urged was that such a standardization would create discord
between cities and towns which were buying their lights from
private companies, from the fact that some municipalities would
insist that they be supplied arc lights of the candle power and
cunient called for by the Association standard. It sceins a use-
less waste of words to say that there could have been nothing so
casy of adjusument. It would have been an easy matter to
convince such towns and cities that at the time their contract
was made, the lights they were then furnished were known as of
a certain candle power, and that any new standard established
could have no bearing towards annulling their contract or in
compelling the company supplying the light to live up to
the new standard. Of course when it came to making a new
contract with the company, if the Association standard was
calied for, it would in very many cases entail but a small expen-
diture 1o have the dynamos re-wound for the new conditions.
Nothing now remains for the Association but to await the
decision of the Electrical Congress and follow in its wake., If
they adopt a standard, and it seeins reasonably sure that they
will, the samne havdships will be experienced by would-be sup-
plicts of a 2000 c.p. arc light with 73£ amperes of curtent as
would have been had the Association instead of the Congress
adopted the standard, for be it understood that this standard
will be used in Canada to as great an extent as would have been
the one adopted by the C.E.A, That there should be some
sort of a standard is unquestionably a fact, for at present we
know of from 4 to 53¢ ampere lights being called 1000 ¢.p., of 5
to 634 being called 1200 c.p., and of from 7% to 10 amperes be-
ing called 2000 ¢.p. This is very misleading to those whose
knowledge of such things is limited. That the C. E. A. will
profit in future by the lesson they are now about to leamn we sin-
cerely hope.

iT is understood to bethe intention of the Canadian Associa-
tion of Stationary Engincers to make an exhibit of models and in-
ventions in the line of mechanical engineering, at the forthcomn-
ing Montreal Exhibition, which will be held simultancously with
the Convention of the Association.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.—sccretaries of the various Associations are m‘xlmu:d to fofward us gIatier
for publication in this Depatment not tater than the of cach moath.

RESOLUTION OF CONDOLENCE.

At the last regular meeting of Toronto No. 1, the followmg
resolution was adopted :  \Whereas, it has plcased our all wise
Creator ane Heavenly Father to remove from this earth our es-
teemed fried and worthy brother engincer, John A. Wills,
thaiefore be i resolved, that while we bow in humble submission
to the Divine will of our Heavenly Father, we do at the same
time extend our sincere and heartfelt sympathy to the bereaved
yamily in this their hour of sorrow, and we deplore the loss of so
cminent an engineer. Be it further resolved, that acopy of
these resolutions be sent 10 the sorrowing family, be spread on
the recards of this Association, and also that a copy be sent to
the mechanical press for publication.  And be it further resolved
that our charter be draped nr the space of three months.

On behalf of Toronto No. 5, C.A.S. E.
A. E. EpRins,
W. BUTLER,
GEO. GILCHRIST.

Toronto No. 1, C. A.S.E,, clected officers at last meeting for
the cnsuing year, as follows:  President, Wilson Phillips ; Vice
President, \W. Buler; Rece ding Secretary, Herbert Terry;
Financial Sccretery, Geo. Mooring ; Treasuter, A, M. Wickens;
Conductor, S. Thomson ; Door Keeper, J. Thomson; ; Trustees,
W. G. Blackgiove, Charles Heal, Wilson Phillips.

Toronto No. 1, C. A. S. E., bave appointed a committee of five
to devise some means of bringing the aims and objects of the

Association to the natice of the manufacturers and to invite their
co-operation,

At the annual meeting of the Canadian Association of Station-
ary Engincers, held in Hamilton on Junc 11th, the following
officers were elected :—President, W. Sweet (re-clected) ; vice-
president, E. Johnson ; recording secretary, William Norris ;
financial secretary, A. Nash; assistant permanent secretary,
Gceorge Mackie ; treasurer, W, Nash.,

THE membership of Hamilton No. 2 numbers about 5o, and
the finances are in a flourishing condition. The Association is
about to purchase an indicator for the use of the members.

THE ERIE KEY SEATING MACHINE,

The accompanying engraving represents the Erie Key Seating
Machine, manufactured by the Buiton Machine Co., of Erie, Pa.
They are furnished with two or three arbars, as desired, to cut
any width of key seat up to 23" wide. If the work is L -avy and
too large to be placed on machine it can be readily detached
from stand and used as a portable machine, and fully meets all
the requirements of a machine shop.

‘The arbors are made of steel and suppned with eccentric
taper bushings to accommodate all boies within their range.
Each arbor is hollow and has within a steel guide bar, movable
up and down by means of a screw at each end. It is planed
through its entire length the necessary size and shape to carry
within a tool bar. This steel tool bar carries two tools of the

Tur Exie KEY SEATING MACHINE.

width desired for the key-seat. It is connected to the driving
carriage by means of a removable pin, and is driven back and
forth through the guide bar, cutting in both dircctions, and fed
down the desired depth and tapers by the screws at the ends.

The driving apparatus consists of two parallel screws 23 inches
in diameter, 3 inch pitch threads, They are set six inches from
center 10 center, and run in opposite directions ; between them is
an open-sided nut which slides from one to another within a car-
riage.  The nut engages in one screw and travels the desired dis-
tance when it comes in contact with a cam which throws it out of
gear, and by a spring it is pushed in gear with the other screw.
The nut hason its top two ribs, one of which, by passing behind a
guide, holds itin gear. The otherserves to receive the pressure
of thespring. By shifting the cams and springs, anv desired
length of stroke can be made.  The travelling of the nut carries
with it a carriage to which the cutting bar is attached. The
screws are driven by cut gears running smoothly and giving a
very strong miotion to the cutter bar.

With an attachment for the purpose, seats can be cut in holes
as small as 1 inch in diameter by one passage of the cutter.

Mr, John A. Bumns, B. A. Sc., machamcal engincer and manu-
facturers’ agent, 686 Craig street, Montreal, has the sole agency
for these machines in Canada.

TRADE NOTES.

Messrs. Patterson & Corbin, of St. Cathariues, have been given the order
for the cars required for the proposed clectric street railway at Kingsion,

The Waterous Engine Works Co., of Brantford, are juststarting at
Windsor for the Sandwich and Amhersiburg railway, an addition 1o their
plant, consisting of 43 fect of 53” sieel shafung. g heavy floor stands wity,
extra strong Ting oiling ball and socket pillow blocks ; onz solid pulicy 45x
237 face, and the following grip palleys: 53X 16, 8412, 86X 12, gyx=3,
53X 173 one 350 combined friction grip pulley 72x 10} face and grip coup-
ling : two 300 h.p. grip couplings; onc heavy tiphiencr frame with screw
adjosting for 2 30x 23§ pulley.  They havealso an order to ship next month
for the Wingham Elcctric Light plant 5 pairs of grip gears coanecting a

shaft 84 foet long with 5 water wheels, with its ring oiling ball and socket

boxes and floor stands and several grip pulleys.

\]
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SPARKS,

Mica deposits have been found in Burgess and Bastard townships, Leeds
county, {at.

W. C. Green has been offered a large sum of money for amea mine
near Arden Station.

‘The Arnprior Electric Light Co. will prebably install a new engine neat
fall with which to operate their plant.

The Merchants' Telephone Company is about to commence operittions in
Montreal, and witl adventise for poles.

Michael Keegan has been registered proprietor of the Keegitn, MilaeCo.,
manufucturers of clectrical supplies, Montreal,

The Montreal Street Railway Company are erecting fron posts on Notre
Dame, Windsor, Peel and other streets in Montreal,

The Kingston Electric Light and Power Co. will enlarge their lighting
station and will put in two new boilers and a new engine.

The corporation of the town of Port Arthur intend upplying to the Legis-
lature for power to enable them 10 do street and commercial lighting,

The Kay Electrical Works, of Hamilton, have applied for a pateat for a
combined miotor and dyaamo which will furnish boih light and power.

‘Tenders have recently been invited for the purchase of the Vancouver
Electric Railway and ULighting Company, which is in the hands of a re-
ceiver.

The St. Henri Light and Power Company will apply for power to in-
creass their capital stock 10 $1,000,000, and make other amendments to
their charter. .

‘The Thomson Electric Welding Co., of West Lynn, Mass.y has nearly
completed an clectric loom, This will be the introduction of electricity into
another branch of industry. .

Mr. A. W. Congdon, formerly engincening representative of the Canadinn
General Electeic Co for the Montreal district, has been appointed agent of
the company for that district.

‘The town of Arnprior bas granted for a term of twenty years to ihe
Automatic Telephone and Electric Company, the privilege of erecting wites
and poles on the streets of the town.

The citizens of Toronto Junction are talking of requesting Mr. A. Camp-
bell 10 install in his new flour mill, a dynamo sufficiently large to supply
electric light for commercial purposes,

1In view of the intention of the Government to widen the approaches to
the Ottawa bridge on the Hull sid=of the river, the Ottawa Electric Railway
Company has decided not to euier at present into any agreement to estab-
lish an electric street railway in Hull,

A teléphone line is to be constructed from Revelstoke to Kalso and
Nelson, the centre of the Kootenay mining district, British Columbia,

The Torouto and Scarboro® Electric Railway Company propese to issue
bonds covered by a mortage on the present and future assets of the company,
for the prosecution of its undertakings.

‘There appears to be a greater demand for mica than any other material
at present,  Mr. James Stark, a dealer in minerals, bhus just returned from
England and intends shipping 100 to: s1n a few days, and will continue to
send large shipwents untit fall,

Messrs. E. Leonard & Sons, of Loadon, engine and boiler manufacturers,
have op:ned an olice at 79 Bay street, ‘Totonto, and have placed in charge
Me. Thos. Nopper, who has been in their employ for the past twelve years,

‘The county council of Welland has granted to Messrs, Dawson & Syme
power to construct o street taillway between St. Cmharines and Port Dal-
housie, and will request the Minister of Railways and Canals to give them
permission to cross the canal bridge.

‘The town council of Toronto Junction has decided that the town shall
tetain its cwn electric light plant  As the law will not allow corporations 1o
do commiercial lighting, the merchants are anxious to see how the council
will deal with this phase of the question.

At the annual mecting of the electric light company of Amherst, N. 8.,
the Board of Directors wasre.clected. No dividend was declared, but
though the business of the past has not fulfilled the expectations of the
shareholders, the prospects for the futurc are brighter,

‘The following gentlemen have been re-elected the Board of Directors of
the Chaudiere Electric Light and Power Company, of Ottawa: ‘T. Ahcarn,
G. P. Brophy. J. W. McRae, Thos. Workman, W, Y. Soper, R. Hurdmarr
V. G. Hurdman, \Wm. Scott and W, Hutchison.

Messrs. W. H. Wrighton, H Long and M. T. Ostrum, merctants, of
Peterboro’, Ont., are secking by an injunction to restrain the consiructivn
of the proposed electric street railway on the business portion of George
street.  The road has been completed almost up to the point mentioned.

‘The Montreal Park and Island Railway Co., consisting of Sir Donald A.
Smith, Hon. Louis Beaubier, Aessrs. R. L. Gault, David Morrice, M. Per-
rault, D. Graham, Senaier Thibeaudeav, anda number of New York cap-
italists, has been consolidated with the Corriveau-Wilhams Street Railway
Co. and has taken over all the franchises held by the latter company.

An act of incorporation has been obtained by Alex. Fraser, Westmeath ;
Wm. Gibson. M. P., and Richard Fuller, of Hamilton; John Mather, of
Ottawz, and \W. H. Brouse, of Toronto, unber the name of the Keewatin
Power Co., to furnish hydraulic and clectric power from the Winnipeg river,
and 10 establish facturies, dwellings, ctc.  The capital stock is $1,000,000.

THE RELIANGE ELECTRIC IMFG. CO., L.

WATERFORD, ONT.
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ELECTRIC INSTALLATIONS AND SOME RADICAL CHANGES
IN GENERAL SYSTEMS OF WIRING.*

By Cuaktes G. ARMSTRONG,

I'Tis not my intention this evening to enter into & general discussion of
isclated electric installations but simply to point out connnon crrors and sug-
rest such remedics as would seem, 1o my judgment, to make n better plant.
1n planning a building 1t1s tsue that the desigming of the electric plant s
genentlly left until the last,  In my expenence 1 have found it not an un-
usual thing to be called upon to design a plant, when upon receiviog the
plans 1 find that the architect has left room for the plumbers® pipes, has
prepated excellent runways for drainage, has looked after his catch basins,
has located s clevator pumps and given them plenty of room i the base.
ment, has provided amiple space for everything except the clectric light
plant.  There arc no raceways in the building, the space left for the dyna-
mos and cagines is totally inadequate, the botler capacity ts about half what
it ought 10 be, no place for storage of coal, and yct the most important
feature of the entire building is light. It becomes necess ry, of course, to
at once make a claim for more space and provide racewnys or some subrii.
tute therefor,  Having obtained all the space possible the next stem that
confronts the designing engincer is how to Lty out his plant,

There is & plant on State street that it was my duty to inspect and report
upon a little while ago where I found an arc and inciindescent dynamo run-
ning in a separate room about §o fect from the switch.board. ‘The plant
really consisted of two sepanute plants connected to one switch-board ; the
only redeeming feature about it was that there was only about an houra
day whea both dyoamos were running at the same time.  This plant sbow-
ed an insulation resistance of ten ohms to ground on the arc circuit and one.
twenticth Of an ohm on the incandescent circuit.

1n order that the proprictor and others casunlly inspecting the plant would
have a good opinion of it, the highly ingenious clectrician in charge had
disconnected the ground wire so his plant always showed clear on the
ground lamp, It isoften very much easier to remove the evidence of a
ground than to go to the trouble of remaving the ground iisclf. It would
undoubtedly Le better to have clectricians of less ingenuity and more hon.
esty in cases of this kind.

One cause of a bad plant is lack ot forethought on the part of the designer
of the building, another is desire to diminish the first cost, and a third is
often force of circumstances. A person may have an old building, and to
put in an clecteic plant he may have to accept what he finds and make the
best of it.  For the first two faults there is no excuse, and even the latter
can be remedicd by a little study on the subject and & proper selection of
dynamos and engincs, ‘There isa great need to-day of a small unit direct
conncected slow.speed dynamo ta be used in such places as 1 have last men-
rioned, whiere plants are to be installed in old buildings and the spaceis
very limited.  Pechaps some of you will say, '* if you specify such dynamos,
I will furnish them,” but from the fact that it would require from six months
10 a year to design and perfect these sizes [ would not dare specify theni.

Generally when ® man has concluded to put in an electric plant he wants
it as s00n as he can get it, and although he takes six months or a year to
make up his mind, be wants the plant put in atonce.  But if such dynamos
were constructed and kept io stock as ordipaty dynamos are, 1 have no
doubt that you would find a good demand for them and they would bea
matter of great comenicnce both to the designer and the owner of the
plant.

1 prefer to get dynamos as closc together as posssble.  The only condi-
t1ons 10 be considesed arc first, that they will not be reversed an polanty by
proximity of hke poles, and second, that the armature of any machine can
be removerd without disturbing the other. A wmodification of tlus condition
could be made where space is very I mited by runming the smaller machines
in tandem, but as a general rule 1 do not favor this arrangement.

On the matter of foundations for dynamos I hold decided views. 1 like
to have & good foundatuion under the dynamos, and while this is not as ab-
solutely cssential as a good foundation uader theengines, yeta concrete
or brick foundation in which the best quality of Pontland cement bas been
used is a very desirable thing. A strorg wooden frame should be bolted to
this foundation, and the bed plate of the dynamo would be bolted to 1he
wooden frame.  Thbe wood should be previously soaked and thoroughly
painted with insulating and water proof compound. This insulates the
machinces from ground. Some companics insist that thair particular type of
~achine needs no foundation. 1 have handled almost every machine on
o matket and I have yet to find one that runs as well without a good
fou dation as it docs with onc.

Switch-boards are the next item of importance. The switch-bozrd should
be placed within six or cight fect of the commutator of the dynamo or as
nowr that as possible; 2 Rreater distance is unnecessary and a closer
proximity is not desirable, 1 Lelieve that switch-boards should be made of
marbleized slate or marble. 1 prefer marble and 1 use white marble in
wmany cases, but between white and Tennessee marble, 1 prefer Tenncssee
from the fac' that it 15 less casily strained.  Slate is somewhat cheaper than
marble, but it absorbs moisture, which 1s a thing to avoud 1 switch-boards.
1f marbleized slate 1s used 1t should be thoroughly panted on the back tc
prevent absorprion  There is ene precaution which should be taken, how-
ever, in all marble switchboards, that 1s in fastenming instruments thereto.
From the unyiclding propestics of cither marble or slate it 1s advantageous
1o have a coil speing. and connections should be miade after the manner
shown in Fig. 1, otherwise the instruments will soon become toose by the

* Road before the Chicago Electric Clob, Feb. soth, 1593,

Jarring of the board, In no case sheuld the wire connections to the instru-
mems be so placed that it can jur loose, as there Is great danger of arciug.

Whete ticre than one dynamo are used, bus bars, 1 beligve, are Letter
than any other method of connection. 1l they are placed on the front of
the board they must be polished and lacquered, and if fine effects are de-
sired, they can be nicket plated, I placed on the back of the board, rough
and unpolished copper bars can be used.  Bus bars shou'd be large, and of
such capacity as not to heat perceptibly on the heaviest Joud.  The object
of this {s to get 2 good connection, If they are made sufliciently large,
connections can be tapped and sceewed into them just as a bolt would screw
inta n nut.  Where connections are made on the front of the board this
methad is not as desirable as the “*stirrup,” which is used pretty genetally
by first-class construction companies,

It should be the object of alt designers of switch-boards to wmake the board
ns simple as possible,  To avold complications and yet have the board ac.
complish the purpose designed requires no litsle ingentiity on the part of the
designer.

Eleetrieal engineers and Philadelphia lawyers usually ure notemployed by
owners to run plants, The salaries prid are o ridiculously small that in
some cases the dynamo tenders are anything but what they should bein
cducation or knowledge of the business.  Often the engineer of the plant
must alto take carc of the dynamos, although he admits that he knows
nothing about them. The whole matter is a mystery to him except that he
knows he must keep the brushes timmed and perhaps polish off the comi-
mutator once in 2 while, and in order to perform his duty thoroughly he
may perhaps use a file to do the polishing.

‘Fhe great objection 16 cornections being made on the rear of the board
with bus bars, I find, is the lability of a great multiplicity of wires being
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run helter skelter across the back of the board, making the simplicity on the
face of the hoard more than compensated for by the intricate connections
on the back,

1t often happens in very large buildings that the motor load amounts to
quite & considerable part of the entire load. When such cases arise 1 be
lieve in having a third bus bar on the board, which shall be used for motor
connections. This applies only, of course, to such plants as have two or
more dynamos. Where motor connections are used it is desirable to have
anampere meter to measure the amount of current used on the tnotors.
This ampere meter should be *“dead beat,” and should have 2 mnge equal
to all the motors in the instaliation. A careful atiendant would know if his
motors got into trouble or blow 2 fuse, and could also tell how the different
loads were being handled throughout the building. This applics especially
10 cases where electric elevators arc being operated from the same plant as
the lights.  As 10 other meters on this board [ would preter the noa-polar.
izcd type, fromihe fact that they areless lisble to get out of calibration-
There is one slight disadvantage, perhaps, and that s if a machine should
get 10 running as a moter an atendunt might not as quickly understand it ;
but it is seldom, indeed, thatit occurs, and where it does the operator ought
to kncw that the belt is pulling the wrong way,

Dynamo switches should be made double throw, one connecticn being
onto the bus bars in such a manner that any or all dynamos can be thrown
on the motor circuit. By closing a switch the motor circuit is placed in
multiple with the lighting circuit, By opening this ewitch and throwing
down a dynsme switch any dynamo is connected to the motor circuit.

Recently I was called upon to solvea problem in connection with the
Schiller theater in this city, where the owners expected to take current from
the Chicago Edison company’s mains. As you are well aware the rules of
the Edison company prevent the operation of 110 volt motors upon their
lines from the lability of throwing their lines out of batance. They require
that motors operating on their lines should be 220 volts. We were not
wising the three wire system in the building, and it was necessary to con-
strect 2 switch-board in such a way that 220 vults could be obtained on the
motor circuit from our own plant as well as from the mains of the Chicago
Exlison company.  In order 10 accomplish this the dynamo switches arc ar-
ranged to throw any dyname in series with the others by a simple move-
ment of the switch, The motors throughout the building arc used to oper-
ate veatilating fans, and therefore can be operated at 220 volts or 110 volts
according to the amount of ventilation desired.  In addition to this a small
sheostat placed in the field of cach motor allows us to get any variation of
speed desired with scarcely any waste of current. 1 may say in this connee-
tion that the use of ventilating fans is becoming more and more appreciated
by architects and owners, and this method of varying speed is a very ad-
vantageous and cconomical way of regulatizg ventilation.  In this poiat the
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switch.board {s placed in the middle of the room, completely boxed, is very
close to the commutator, and is cotvenient 1n operation.®

There is nothing more important in an installation, outside of dynamos,
than wite, Use always the best wire. In misking tests upon wire I do not
believe in soaking it in chloroforns, naphtha, sweet spirits of nitre, or any
other absurd method. In the ordinary course of events wire is not subject
to theinfluence of any of the substances named. The greatest enemy of
wire is ammonia ; an enemy which is most potent, and which is found in
any and all plastering ; it is an incidental product in the settling of mortar,
which is more especially found in patent plastering.

One of the greatest outrages perpetrated on electric wires is the use by
painters of an acid wash (o neutralize the acid in the plaster.  This wash is
composed chicfly of sulphate of iron and sulphuric acid ; it quickly penc.
trates the plastering, and by its action on the nitrates contained therein
evolves ammonia, which attacks and boneycombs the rubber insulation of
the wire.

Within the last few weeks it has become necessary to remove all of the
wire in a lacge building in this city, owing to just such barbarous treatment
as that described. ‘The only protection aganst ammonia that I know of is
a waxy covering which is used on the best grades of weathet-proof wire, 1
genenally specify wire which is covered with a braid satumited with some
compound to strengthen and protect it.  Other enemies of wire are rats and
mice and roaches. My expericnce has bern that the weather-proof com-
pound already mentioned will prevent them eating the wire; they are fond
of rubber, but do not like wax. In addition to its chemical properties wire
should have the ability to stand rough usage and bending without percep-
tibly breaking its insulation.

The present method of running distributing wires in fire proof buildings
is, first, placing directly beneath the plasting with cleats; second, enclosing
in interior conduit tubes ; third, and most desirable, is running wires from
cut-out cabinets in moulding to the rooms, and then under the plastering in
nterior conduit tubes to the outlets. This last method I have adopted
atmost exclusively. Fig. 2 shows one form of corridor moulding which 1
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use, It has three compartments, one for each polanty of the light wires,
and one for the bell wires. When leaving tlus moulding interior conduits
carry the wires to the outlets. This is 4 better method than all interior con-
duits, as architects are cvery day limiung the thickness of plastering.
Originally 1% inches of plastering was considered about right, now }inch
is considered too much ; wn fact, many architects complain bitterly when
asked to use enough plastering to cover ¥ inch tubing; but the greatest
objection to running intcrior conduits clear back to the cut-out cabinets is
that a‘large number of tubes are brought to one point and it is almost im-
possible to make the plastering adhere to them.

Many architects think that interior conduits should only be placed in the
flooring. I ubject tothis, becanseil is almost impossible to Jay tuhing in the
flooring and to prevent them from being broken to pieces by the workmen.
Theoretically it is a perfect way of wiring. practically it is anything but sat-
isfactory in my estimation. I object to theindiscriminate use of interior
conduit from the fact that aslight settling of the building will break and
destroy the tubes in such a manner as to make them useless for the purpose
for which they are intended. I do not wish to be undesstood as being op-
posed to interior conduit, as in g3 per cent. of my work useit; but I be-
lieve in restricting its usc to its proper place—using it in short runs between
outlets, and then having some form of moulding to carry the wire back to
‘the cut off cabinets. In officeand hotel butldings thisis cspecially appli-
cable, The amount of conduit is reduced to a minimum and the liability of
breakage from settling of the building is reduced in proportion.

For convenience of - testing, I prefer an individual distributer, which con-
sists of a horseshoe cut-out, having no fuses. This can be placed in the
centre clectrolier of the room from which a circuit will run to the ontiets, or,
where possible to do so, Iusea block, which is placed in the moulding at
the entrance to the room.  All wires are run from the block 10 the outlets,
In casc of a ground in any linc in this room, it requires but 2 moment to
ancover this box and discover the line which is grounded.

All work described so far is in strict accordance with the rules of general

® At this point Mr. Amstrong displayed photographic views of switch-boa
tyvical of the pr acipal lighting system munufin Chicago, sed incideatally dcscn%
d the most promncent and charasteristic features of cach.

witing as pronounced by good nuthorities up to date, 1 wish now to dis.
gress somewhat from orthodox rules and suggest some changes which are
more or less startling, depending upon the amount of thought that has been
given the subject.  When the matter was first presented to me 1t did not
stiike e lavorably, but as 1 considered the question further 1 became con.
vinced that the innovation would sooner or luter be adopted,

There are three dunger points in electric light plants: First, the switch.
board ; second, the cut-out cabinets, and third, the liability of ground on a
circant.

Grounds can be avoided by the use of good wire, by using insulators to
carry all rsers and feeders, and by distributing in moulding and interior
conduit as described. 1 would consider that @ model plant, in 2 moderd
office or hotel building, would consist of no less than three and not more
than five dynamos, a slate switch-board properly mounted with instruments
arranged tastefully thereon, the best quality of rubber covered,
braided and slicked wire, mains and feeders run upon porcelzin or glass in-
sulators, cut-out cabinets made of slate or marble, somettung afier the
fashion of that shown in Fig. 3, with all connections on the facé. Up to
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this point the plant would have been made according to the best and most
approved system of wiring, but here I would make a departure, by bunching
my distnbuting wires together, wires of opposite polarity being placed side
by side in the same raceways, as shown in Fig. 4. Thi> raceway would be
lined with asbestos paper, with several couts of a good fire-proof paint, or
made of fire-proof material throughout, Opposite each room I -would place
an ndividual distributor similar to that already shown. The greatest
amount of current to be allowed on one circuit I would make cight amperes.
I would so construct my fuse block that it would be impossible to place a
fuse therein with a greater carrying capacity than eight amperes. Ne fix-
turc could be used unless it be provided with aninsulating joint, which must
also carry the canopy It is quite a common thing to place a good 1nsulat.
ing joint on a fixture with a canopy which grounds the fixture by shunting
the joint.

Fig. g shows the common method of insulating {?) fixtures. Electric gas
lighting work would not be accepted on my fixtures unless the same quality

eliley
299

XIS L LILL

SURRR R
ool

FiG. 4. FiG. s.

’

of wire was used as in the rest of the installation. No ground would be
permitted in the gas hghting circuit.  No drop cord smaller than No, 16 B
& € could be used and no wire smaller than No. ¢3. These suggestions 1
am satizfied are 1o the hinc of better and cheaper construction,  The reasons
are: First, wires placed behind the cut-out box are generally arranged in
such a manner as to make it almost impossible to trace them, whichis in
viclation of the board rulc that 211 wires shonld be aceessible for repairs and
rerewal at any time; sccond, the bunching of wires is a cheaper and neater
method of running than where opposite polaritics are separted.

When clectrie lighting came into existeace it had no precerdent except that
of telegraph work and rules, henee telegraph practice was followed, Wires
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were scparated as far as possible; it was argucd by many that wites of tike
polarity should be kept apart for fear there might be o difference of polarity
between them, stnd in one case no longer ago than last summnier an insurince
inspector Insisted (hat the wires of a luop running toa switch were of dif.
ferent polanty and liable to short circuit.

‘I'he safety valve of electric hghting Is the fuse.  The most dangerous cur-
rent that we can have is known by somens the “*sneak ™ current and s one
that Is so slight as not to aflect the fuse and open the arcuit, ‘The indis.
criminate mixing of polaritics is especinily to protect us against the “'sneak”
current.  With the present system wires become bruised at a certain point,
the insulation is injured, the breaking of n water pipe causes A ground, elec-
trolysis takes place, the wire becomes oxidized and attenuated, and finally
causes an arc, which may resultin a fire, 1n the system which 1 am
describing a short circuit would very quickly develop and the fuse would be
blown, which would wara the electrician that something was wrong. Re-
peated blowing of fuses would cause an investigation, the trouble would be
discovered and remedicd.  Danger from short circuitirg would be compara-
tively nothing, tor the faithful fuse, ever on duty, would give warning of
dunger, 1n fact, it would not require n great stretch of imagination to con-
ceive of placing u false limng on the door of the cut-out cabinet in such a
manner that the blowing of the fuse would indicate on an annunciator in the
engine room  where the fuse had  blown, thus notifying the engincer in ad-
vance of the inevitable angry tenant.

As to the use of eight amperes on a circuit instead of eight lights, as is
the present rule in Chicago, | belivve there can be no serious objection
made. ** Lights® is an indefinite term and depends cntirely upon the volt-
age employed for its valuen current.  The only object of Timiting the
amount of current on circuits is to reduce the liabilty 1o destroy sockets by
short circuiting. Experience bas convinced me  that cght amperes
properly protected by an cight ampere fuse will not desiroy a socket
by short circuiting.  1f the fuse is warm and other hights are on the circuit
there is not the slightest danger of injuring it.

To conclude, 1 will say that the plant designed after the plan outiined
would have an cconomical range in the dynamo capacity, ard an cconomi-
cal loss in the wires, which, Ly the way, is a point that many do not seem
to appreciate ; ip fact, one building is being wired to-day in Chicago with
wires several tines Ingger than necded, the owner probably following the
logic of the man who drank the whole bottle of medicine with the remark
that ** if some of it wis gocd more was better,” or the son of the Orient who
went to purchase n pair of shoes, found that whereas a pair of No. 6 would
exactly fit him, that a pair of No, 12 would cost the sanic money, s0 he took
the No. t2 shoes.

A plant should be designed with & very small loss at the avernge load ;
1his loss will vary with the chamcter of the building.  Very few buildings
operateany where near their full capacity at any one time, but if they
should for a few minutes in the day require their full capacity the excessive
cost of coal expended for that short time would neatly compensate for the
interest on the copper, which is a fixed charge against the plant.

This method would reduce the cost of distributing to a minimum, danger
of grounds would be almost entirely removed, and with improved fixture
connections 1 doubt whether a better ptant could be devised,

It is true that this plant would not coincide with the city inspection rules
of Chicago to-day, but the history of our inspection depariment has been
one of ncessant warfare against bad work and in favor of better and safer
installations, The gentlemen who compose Prof. Barrett's stalt are pro-
gressive, active, and thoroughly alive to the interest of the electrical profes-
sion, and 1 am satisfied are willing to make any change or alteration in the
present rutes that would make our work better, safer and more in accord-
ance with good engincering ; and we all feed that they are working toaccom-
plish this Jaudable object. When I say that these gentlemen are working 1
wish it understood that 1 mean it literally, When you consider that four
inspectors are required to thoroughly inspect 498 isolated stations operating
646 are lamps and 132,521 incandescents, and 21 central stations operating
g.300 arcs and 150,000 in=andescen lamps, all of which are itregularly dis-
tributed over 174 square miles, you will uaderstand that they have plenty to
occupy their minds and tinte, b

TRADE NOTES.

The Montreal Electric Company, 302 St., James St. have been appointed
sole agents for the province of Quebee for the Crocker-Wheeler motors.

The Robb Enginecring Co., Amherst, N. 8., recently reeeived orders for
a 125 horse-powes Monatch Eeonomic boiler foc the 1. C. R. shopsat
Moncton, N.- B.; 125 horsc-power Robb Armstrong automatic engine for
an clectric station st Lethbridge, N. W, T.; and n 150 horse.power
Monarch Economic boiler fur 8 woollen factory at Preston, Ont,

Az, John A. Bums, of Montreal, has sccured the agency for that city for
the Kay Electric Works, of Hamulion, Ont.  The excelient workmanship
and well known featurcs of their machines need no recommendation on our
pact, and we have no doubt but that their interest will be well looked after
by Mr. Burns, who has had an extensive experience in some of the largest
engincering works in Canada and the United States, and is also a grmduate
of McGill University, Montreal,

There is & scheme on foot to build an electric milway line between
Deschene mills and  Aylmer, a distance of about three mihs.  Mr. R, H.
Conroy, wanicn of the county of Ottawa, is the principal promoter of the
movement,

THE CORLISS ENGINE.*

The valve that is used in the Corliss is by no means a new
thing, and it is a fact that all of the principal valves in use to-
day were conceived and tried in the early days of the stcam
engine, but the time was not ripe for their use. The slide, the
gridiron, the rotary, piston, rocking, and poppet valves were all
old enough when Corliss conmenced first 1o work on the steam
engine, although the minor details may not have been the same,
but these are constaatly changing.  The Corliss engine is noted
for its valve motion, notits valve. Corliss could have chosen
the gridiron valve to put his ideas into practice upon, or any
other, but the rocking valve answered best his purpose. The
rocking valve is by no means an ideal valve, but it possesses
some advantages. The best feature is that it can be extended
clear acioss the cylinder and placed very near the cylinder, thus
reducing the waste or clearance space between the valve face and
the piston head, at the end of its stroke, and in addition by the
usc of a fair valve system, the steam and exhaust passages are
short and direct. Its great length makes a very slight opening
of the port represent a considerable area of opening, and the
movement of the valve nced not be very great to make a con-
siderable area of opemng of the valve. The valve is very
quick in reaching a full opening, and if the motion given the
valve is also very rapid, the port is opened extremely -rapid.
These are important points to the advautage of the Corliss en-
gne valve—~the small clearances and the quick opening ; and
as the valve motion is one that gives a particularly quick move-
ment to the valve it is very quick in action.

The valve has this against it, that it is hard to keep tight.
To do this it must fit its seat well, and no grit or substances
must be allowed to cut this seat, for once a leak begins the cut-
Eing action of the steam makes the feak extend very rapidly. It
is not an easy matter to remedy this leak after it has once com-
menced. The valve chambers must be re-bored, and unless the
leak is stopped a considerable loss cnsues, It is a fact, too that
leakage past the steam valves exists more than is generally ad-
mitted, and represents a considerable loss even though the
steam 1s used again for heating purposes. Men put up with
leakage that they know exists in an engine and satisfy them-
selves by saying, itis'nt wasted, for it goes to heat the feed
water or to do this heating, and all there is about it is that we
use the engine as a reducing valve instead of using a separate
reducing valve. It is a fact, usually that the legitimate exhaust
from an engine 1s sufficient to do this work, and this being so
all that leaks past the valve is pure loss. The Corliss valve
may not show any more leakage than the Brown or Putnam
under the same care, perhaps not so much as the two latter, but
itis far from being a perfect valve in this respect. The old
valves were much worse than those of the present day, for they
were hung turning in bearings, while to-day they rest upon the
seat, the valve being held against the seat by springs or the
pressurc of the steam. The insufficient warming up of the
engine before starting up produces unequal expansion of the
valve and its scat, and wear in spots follows and, of course, a
leaky valve. The valve is not balanced and the friction item is
an important onc.  This defect is one of varying magnitude, ac-
cording as the valve allows stcam to get underncath it or not.
The plain slide valve, with the pressure squarely upon it, will
sweep the steam from beneath it ona truc seat. A Corliss or
any rotating valve has not this teadency and instead is inclined
to lift and allow steam to get beneath it and its seat, and this in
a measure balances it.  The friction of the valves is therefore
greater in some Corliss engines than in others, and it is un-
doubtedly less when the engine is running than when starting
up. A leaky Corliss valve isalso ina measure balanced, so
that whether the valve possesses excessive friction or not comes
back to the practical consideration of thé -matter in its practical
operation. It does-not always show friction, but it is not like
the piston and balanced slides ot high-speed engines, which are
under all conditions working withthe least friction.  Their great
defect, then, lics in their tendency to leak, the wearing of . the
valve seat uncqually at different cut-offs requiring a frequent
usc of the boring machine,

The fact that the valve extends clear across the cylinder
makes so wide an opening for a full admission of steam unneces-

*Abstract of lecture delivered by Thomas H i
ekt 1 ot g SO awley, in the Lowell Course at Wells
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sary. The ordinavy Corliss engine has a single-ported steam
valve, but some attempts have been make to give it double
ports. The Trenton valve, Fig. 1, has a smgle port to the
cylinder, but two passages through the valve so as to make a
very slight movement of the valve give a full port opening, a
quick port opening and, of couwrse, a quick closure. The new
Wright valve is a gridiron Corliss with a single port to the cylin-
der, and in some of the Reynolds-Corliss engines, instead of
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placing the valves on top and beneath the cylinder, place them
in the heads, as in Fig. 2.

The object of this construction was to give a short travel and
wide port opening at the high speed run, 100 revolutions per
minute and least clearance. It is obvious, of course, that the
chances of leakage are increased by thus multiplying the extent
of edges exposed to the steam. The lap of the valve edges
must be decreased, and in doing so we get back to one of the
defects of the early Corliss cngines, of insufficient lappage, caus-
ing more leakage.

It is quite clear, I think that a valve of itself must have de-
fects, but its merits will depend very much upon the valve gear
by which it is operated. On the continent of Europe a Corliss
engine is any engine with a detachable cut-off gear, though the
valves may be poppet or anything but what we know as the
Corliss. This is, in a great measure, right ; and, though many
people will have a Corliss engine notl’xing but what it is, yet the
great beauty of the Corliss engine is its valve motion, and it is its
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valve motion that made for it the important position it holds to-
day as the best of steam engines.  The motion is calculated to
fill what is best of the different fanctions of the valve. It will
open the steam valve rapidly, it will hold it wide open until the
time it is to be closed, and it will remain closed, without move-
ment, until again to be used.  In shon, it operates rapidly when
in motion, and when not opening or closing is at rest, The
same is true of the poppet valve of the Putnamn engine, and in
the Brown less so. This lingering or dwelling “of the valve
when opened or closed, is caused by the position of the wrist

plate and connections. If we take a skeleton outline of the
wrist plate and connections, as in Fig. 3, they are, in effect, like
a number of levers, cach independent, except that they derive
their motion from a single shaft. ‘The cccentric rocks these
levers back and forth in a certain arc, and they rock the valve

Fia, 8.
over a certain path to uncover and cover the ports. That is
all there is 10 it except the trip gear,

Take one of these valves and connections, asin Fig. 4, you
willobserve that the opening movement of the valve comes
when the wrist-plate connections are in such position that the
full movement of the wrist plate is given to the valve, the skele-
ton “levers” being then in position, @ a.  If the opening of the
valve should take place when the “levers ” were in position, & &
it will be scen that the wrist plate would have a considerable
circular motion befere moving the valve at all, hence the more
the “levers,” aa, ave atright angles to cach other, the more

F1a. 4.

alike will the movement of wrist plate and valve be. This con-
stiuction gives a rapidity of motion in apening and a dwell when
open that is important, and in the case of the exhaust, particu:
larly so, since that is positive in its motions, opening quickly,
barely moving when open, closing quickly and hardly moving
when closed. .

The original Corliss had the wrist plate situated half way
down the frame and long connection rods to the steam and ex-
haust valves. The dash pots were also horizontal, and attached
to the frame, the dash pot rods running lengthwise of the engine.
This construction has one advantage, that jhe influence of the
heat of the cylinder was not noticed as now, the present con-
struction making the valves act slightly different when hot than
cold. The placing of the wrist plate on the side of the cylinder
obviated the difficulty that was found in the spring of the long
connections, and while with the old Corliss one of the valves
opened toward the centre and the other away from the centre,
the ordinary construction to-day makes them open onc way.

In the case of the ardinary Corliss the valve opens toward the
centre of the cylinder, and in modifications opens away from
the centre of the cylinder, so the stcam docs not have to pass
over the valve to enter the cylinder.  The tendency of the Cor-
liss original shop is to increasc the angularity of the connections
s0 asto give an cven quicker motion to the valve than was
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possible under the old arrangement.  This has led to the adop-
tion of a wrist plate like this, Fig. 5. It is a fact that the full
pressure of stcam may be realized in the cylinder of the engine,
cven though the port is not wide open. It follows, then, that
any opening of the port after this puint is reached is useless, but
the valve must continue to move forward some or the trip could
net have a chance to operate.  “The cut-off of the valve must
not be considered ns taking place until the valve has actually
closed. ‘The valve may be trippad and still slow in closing,
showing a wire drawing of the sicam. A sluggish dash pot will
agyravate this trouble, and in any event theremust be some
time consumed in closing the valve. \With the Corliss that time
isvery littte.  The action of the tripping is likely to give shocks
to the governor, even though the dash pot prevents, in a measure,
the oscillation.

“The particular fault with the valve motion of this engine is
that it docs not permit of a suflicient degree of compression be-
ing given the engine without affecting the release.  The exhaust
valves are large enough, und open rapidly enough to make a
quick, free exhaust, with very little back pressure. “The time of
release may be changed by lengthening the night and lefts, but
1o obtain more compression the right and Jefts must be lengthen-
ed. ‘This action makes the releasc later, and before you know
it the release is at the end of the stroke, and no more can be
done. To givethe cccentric moreangular advance will increase
the compression, but at the sacrifice of the range of cut-off, and
making the valve open slower. To obviate this difficulty of
obtaining considerable compression without a release too late,
some engincers place two eccentrics upon their engine, onc for
the steam and one for exhaust villves, and set their exhaust eccen-
tric with suflicient angular advance to give the proper compres-
sion. Another scheme proposed is to make the exhaust ports
nearer the centre of the cylinder, so that the piston will completely
cover it in a portion of each return stroke.  The covering of the
poit by the piston confines the steam and allows it to be com-
pressed, the exhaust valves caring for the release.  This gives a
fixed compression. The weight of the dash-pot piston and con-
nections is to cause wear to appear, causing the stuffing boxes
of the valve stems to wear oval.  Inthe Wright engine the
wrist-platc is made in two parts, one portion being in engage-
ment with the tripping gear sothat the tripping comes at the
wrist plate, which is more able to stand the shock than the valve
stems.

In sciting the valves of the Corliss engine it should be done
first by the marks and then with the indicator.  The first thing
to do is to place the wrist plate in its central position. Upon
the stud or pin supporting the wrist plate will be found a mark,
and upon the wrist plate three marks, the central one of which
should coincide with the mark upon the stud when the plateis
in its central position. Upon removing the bonnets from the
back end of the valves we will find upon the end of the valve a
mark, and that mark coinciaes or is in line with the opening
edge of the valve, and upon the valve seat are two marks that
correspond with the edges of the port, showing its location and
width. It might be welt to verify these marks, but after that is
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done, or assuming the marks are right, we can set the valve by
these marks, two showing where the port is, and the one on the
valve, the edge of the valve, & ¢ on the valve seat show the
location of the port as shown by the drawing, Fig. 6. With the
wrist plate in its central position, the steam valves on cach end
should overlap equad distances, ¥ inch for an t8-inch cylinder
and up to 3 inch fora 36 inch cylinder, and the exhaust port
may be a little open, usually one-sixteenth of an inch for an 18-
inch cylinder, and 3§-inch for a 36-inch cylinder. The object is

to get all alike and squared. If they do not appear alike, turn
cach of the right and left connections until they do. The valves
are then squared,  See next that the rocker arm rocks equal
distances cach side of a plumb line, and if not, cause it to do so
by taking up between the rocker ann and eccentric.  Next hook
the carner rod tothe wrist plate, and byturning the engine ovei
sec if the wrist plate moves cqual distances on each side of its
central position. There being three marks upon the wrist plate
this is casily scen, Fig. 7.

If the wrist plate does not move equal distances each side of
a plumb line cause it to do so by taking up on the carrier-arm
connections wherever it can be done, and if there are no means
of taking up there it must be done at the eccentric rod, but only
after the rocker arm has been squared.  The point is to have the
wrist plate vibrate evenly. Now, when thisis done, and the
wrist plate hooked in, turn the engine on the centre and set the
cccentric in the direction the engine is to run so that the stcam
valve on the end which is to take stcam will be open about one
thirty-second to one sixteénth of an inch. It should be kept
small as possible.  1f the valve had no lap or lead the cccentric
would be set at 90® angular advance, and any advance from this
position will cause the opening to be slowerand diminish the
range of cut off.

The next pointis the governor.  The long rods from‘governor
transmit the motion of the governor to the cut off mechanisia
and adjust it to trip the steam valve. By changing the length
of these rods the point at which the valve will be tripped for a
certain position of the governor isaltered.  Block the governor
in its highest position, and adjust the long rods so that the valve
will trip before ti-e steam port is opened, that it will trip before
the lap is uncovered, or no more than touch the steam valve.
This can be determined by working the valves with the bar in
the wrist plate.  Then drop the governor to its lowest point and
see if valves do not trip at that point. 1f, when the average
load is on as determined by the indicator, the cards arc uncqual
in area, as will probably be the case, change the governor rods
so that the end doing the most work will trip a little carlier, and
the one doing the least work, a little later.  If the card should
be alittle late all around, set the eccentricahecad a trifle.  If it is
then desired to changeany particular point, shortening the right
and left will give more lead, and decreasing it, tess lead. By
shortening the exhaust connections, the release will be earlier
and the compression decreased, while lengthening these connec-
tions makes exhaust take place later and increases the com-
pression.

THE REAL INVENTOR OF TELEGRAPHY.

Savs a writer in the Popular Science Monthly for February,
Woeber was the first who established & permanent workable tele-
graph line, and thereby demonstrated the practical value of
clectric telegraph. Weber’'s house in this city was connected
with the astronomical and magnetic observatories by aline three
ot four kilometers (over two miles) in length. The signals were
made by the deviations of the ncedle of a galvanometer to the
right and left, and were interpreted aceording to a conventional
alphabet. The use of interrupted or reversed currents did not
permit the transmission of more than one ortwo words a minute,
but the specd was increased to seven or eight words by the use
ofinduced currents. The following first notice of this telegraphic
connection was published in one of the numbers of the Got/ingen
Gelehrten Anseigen (or Gottingen Scientific Notes) for 1834:
“We cannot omit to mention an important and, in its way, unique
feature in close connection with the arrangements we have de-
scribed [of the Physical Observatory), which we owe to our
Professor Weber. He last year stretched a double connecting
wire from the cabinet of physics over the houses of the city to
the observatory; in this a grand galvanic chain is established, in
which the current is carried through about nine thousand feet of
wire. The wire of the chain is chiefly copper wire, known in the
trade as No. 3. The certainty and exactness with which one
can control, by means of the commutator, the direction of the
current and the movement of the necdle depending upon it were
demonstrated last year by successful application to telegraphic
signalizing of the whole words and short phrases. There is no
doubt that it will be possible to establish immediate telegraphic
communication between two stations at considerable distances
fiom one another.”
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ELEGTRIC RAILWARY DEPARTMENT.
TORONTO AND MIMICO ELECTRIC RAILWAY, determine the percentage of its yearly depreciation. It would

IT is reported that ncgon'mons are under way and will
speedily be consummated for the purchase of the above road
by the Toronto Street Railway Company, The present owners
of the road appear to have had a by no means plessant experi-
ence. They have for some time been engaged in litigation with
the builders of the road, the Reliance Electric Mfg. Co,, arising
out of their claim that the plant instalied for the purpose of
operating the road is defective, and that to this cause was due
the fact that the road ceased operations after having been
tunning for a couple of months last year. Again the company
has been involved in litigation with persons resident in the
towniship of Ltobicoke, with the object of securing payment of
a bonus of $10,000 granted to the company by a vote of the
ratepayers under a by-law of the mumc:mlny The line, if
properly operated, should prove a profitable one in the summer
months at least, when thousands of the citizens are weckly
visitors to High Park and the Humber,

ECONOMICAL OPERATION OF STREET RAILWAYS.

Mr. A. B, Johnson, in writing on this subject to Electricily of
New York, says :—I think it can be reasonably claiined that any
route where the travel will warrant the installation of a horse
rasoad, can be more economically operated by means of elec-
tricity, provided the water supply is ample, and the cost of the
fuel is not exorbitant.

ftis injust such cases, however, wherc the conditions for
success ate the most 1estricted, that a system of talse cconomy
is most apt to be practiced. Managers of small roads will argue
that their business will not warrant the expense of employing a
competent electrician, and in consequence, mea are often found
in charge of electrical plants and railway equipments whose
knowledge is Iimited to the operation of replacing burnt qut

e . .
armatures, which under these conditions, is an operation of un-

necessarily frequent occurrence. A casc ilustrating this, recently
came under my notice, in which an armature, which bad been
running for over six months without a particle of attention or
mspection,.was suddenly burnt out.

This was replaced by three others, successively, which met
with the same fate.  On examination it was found that the arma-
ture brusting had worn down so much that the armature wind-
ing was rubbing on the lower pole picce of the motor.

The “electrician” of the company, after making this discovery,
spent two days in patiently chipping out the lower pole piece,
until sufficient clearance for the armature was obtained. This
remedy had the effect of burning out the armature on the op-
posite motor, and the case was referred to the company, who
installed the plant. This company supplied a new pole piece,
two pairs of brushings, five armatures and the services of an ex-
pert,

The cost of this experiment, cuvering a period of five days,
would have paid the salary of a competent electiician for more
than six months. This is undoubtedly an unusual and, it is to be
hoped, isolated case, but it serves to illustraie the folly of intrust-
ing the care of electrical machinery to men who have no kaow-
ledge, either theoretical or practical, of its requirements.

The idea that electrical machinery is indestructible is fast
losing ground with railway companies and it is now the rule to
find competent men in  charge of electrical equipments, but it is
difficult to surmise why such an opinion has ever existed. In
installations of almost every other class of machinery the greatest
care is take and the most competent engineering ability is de-
manded, but in the case of electrical plants these ordinary pie-
cautions are frequeraly neglected, and while it would be hard to
find a case where a steam plant is in charge of 2 man wno xnows
nothing whatever about an engine, electrical equipments, which
are infinitely more susceptible to injury, are often intrusted -to
men who have not the least knowledge of electricity.

The annual depreciation in the value of a plant is. always an
important item to which too little atiention is apt to be paid, but
the care which a ra'lway plant receives will, to a great extent,

scem that the expense of equipping a street railway is sufficient
to make the saving of two or three cent. per annum on the in-
vestment an object of very carefut consideration.  This question
of depreciation is sure to be an important one with this class of
machinery, and every care should be taken t increase the life of
such an equipment. The renewal of the plant is sometimnes a
matterof great expense to companies who have allowed their
machinery to run down until it is useless, while the entire cost of
keeping it in good order from day to day would be hardly feht
in comparison,

There can be no doubt that the supervision of a competent
man will save any railway company several times the amount
of his salary, in averting accidents by intelligent foresight, and
at the end of five years the value of the plant will be probably
twice as much as in the case where it is permitted to take care
of itsclf.

\

The Berne, Switzerland, compressed air tramway is at present
exciting a good deal of interest. The peculiar feature of this
system, which is known as Mekarski’s, is, according to the
Strect Rashvay Guagelle, that steam is mixed with the com-
pressed air—in order to keep its temperature from falling teo
much when the pressure is lowered—and so reducing the air
pressure to a point too low for use on the engines. The air is
compressed in @ central compressing station, and after passing
through dryers is sent out in pipes 10 the so-called accumulator
stations, where it is stored in tanks preparatory to delivery to
the car. At these accumulator stations are also the boilers fur-
nishing the steamto be mixed with the air. Themotors are like
a common steam motor, and the storage tanks are under the
car floor,

The Ottawa Electne Street Railway Company are enlarging their power
house and intend putting in larger motors in the place of the ones now in
use. The company have cxtended 1heir line to Rogkliffe, but say that even
with the lines now in operation they require additional power.

Messrs. C. and J. F. Beck and others have been granted incorporation as
the Penctanguishene & Midland Electric Street Railway, Light and Power
Co. The rapital of the company is §75,000. Mr. Holgate, C. E., and his
staff are engaged in surveying the road, and it 1s expected that construction
will soon be commenced. The company intend to carry freight as well as
passengers.

The Montreal Street Raitway Company’s new power house, of which
mention was made in the last issue of the ELECTRICAL NEWS, will contain
an engine and dynamo room 160 feet by 85 fect, and a boiler room 100 feet
by 8o fect, and will be built of brick and stone. 4Messrs. J. Laurie & Bro.,
of Montreal, are now engaged in the construction of the twelve gencrators
which are to furrish the power, and which will be driven by six steam
jacketted, compound condensing Cotliss engines of 600 h. p. each,
The high pressure cylinders will be 23 in. in diameter by 48 in, stroke; the
low pressure cylinders 48 in. diameter by 48 in. stroke, The shafts will be
of stec), 15in. diameterin the centre and with 33in. journals, The fly
wheels are to be 22 feet in diameter, 44 In. face, with a weight of about 40
tons each. The cost of the engines will be §75,000, and the weight over
500 tons.

ROBIN & SADLER
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1n reply to Mr. Cockburn’s inquiry, Mr. \Wood,
Controller of Inland Revenue, has stated that the
Government do not intend te introduce a bill for
the inspection of electric light,

‘The Northwest Transportation Co. has let the
contracts for lighting their boats. Ihere will be
one engine of the Armington & Sims pattern for
cach bo:t, and they will be furnished by Messrs,
Nie & Lynch, of tnsmtion, while Messrs. Ahearn
& Soper will complete the work and furnish alt
material,

The Canadinn General Electric Co., of Peter-
boro', have completed the fourth of the locomo-
tives they have been building for the Vancouver
Coal Co. The average speed will be about 8
miles per hour, the grading in the mine being
very irreguliar,  “The cumrent will be delivered at
3.000 volis, but will be reditced to 5o volts at the
locomotive,

Hydraulic and Mechanieal
Engineers.
Sole Mansfacturers in Canada of

1
The “*New American” Turbine
{both ‘vertical and )la;;anlalj
which is the very best kind of
Water Wheel for driving clectric
machinery by water power.
Special attention given to the
amrangement and production of
Supenior gears, shalting, &c., for
Electric Stations.
SOLR AGRNTS FOR
Fruen's
Water Whesl!
GCovernor

Wm. Kennedy & Sons

VULCANIZED FIBRE C0.

! SOLE MANUFACTURERS OF

ESTABLISHED 1873.

HARD VULGANIZED FIBRE

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

TRE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL.

OFFIGE: |4 Dtey ST1., NEW YORK.

A G—BIE]_A_'I' TLOSSI

MONTREAL AGENT:
GBO. A. COWAN,

Room 23, 204 St. James Street.

IF you have any pipes or boilers uncovered, you are
losing on same at the rate of 8o cents every year on
each square foot of surface exposed. By having them cov-
ered with our Mineral Wool Sectional Covering
) you will save 85% of this loss. ‘t’he saving thus effected

in fuel will in one year more than pay the cost of cover-
ing, which we guarantee 1o last as long as the pipes.
Our covering 1s the best fuel saver on the market.

CANADIAN MINERAL WOOL CO, Ltd,

122 Bay Street TORONTO.

Economise space on shafting by usin'g

WATEROUS GRIP PULLEYS WITH DOUBLE DRIVERS

UORLE DR bR

I AR

L\.

i
i

Rad WOR BN E

NOTE.~Grips always motionless when pulley out of clutch. Permits adjostnicnt without stopping shaft pulley is on.

Electric plants in Kingston, Hamilton, Montreal, Windsor, Perth, :
Falle, Wingham, dc. FLiod with our grip pulioys, goars: and coprings. WATEROUS, BRANTFORD, CANADA

14
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e et S oy | ™ TORONTO FLECTRICAL WORKS

Leen changed by an order-in-council tn she

Guelph Light ang Pover Company, - Manufacéiwring Electricians and Engineers.
Messrs, McColl Bros. & Co., of ‘Toronto, haye

formed & company and are belng incorpomted s . lies.

under the name of The M«Coll Qil Company, of Dealers in Electrical Supp es

“Foronto, Makers of Dynamos and Motors.
Me. T, Ahearn, of Ottawa, has returned from Dealers in Electrical Books.

a trip through Mexico and Centml and South . - . .
Amierica, where, he states, very little progress in 35 Adelaide Street \VCS(, - rOI{ON ro.

electnical matters has been made, owing to
political difficulties.

The St, Catharines Electric Street Railway Co.

have relaid the track from ‘Thorold to St. Cathar- ®

ines and intend to commence work shortly on the F E D & C
extension to Port Dalhousie, They have also L L lxon 0.
built a large und handsome car stable. MANUFACTURERS OF

Mr. J. \WW. McRae, president of the Ottawa .
Electric Street Railway Co., states that it is- the e ee————

Uy VA,
intention of the'company to put in a steam plant,
5o that in case of low water they can have steam "
to fall back on. During March last, when the
water was low, they had considerable trouble,

They with a number of othersinterested also pro.
pose to deepen the channel so asto obtain a .
greater head of water.

The Montreal Electric Club held its last meet- 70 K/NG STREET EAS’; TORONTO.

ing for the season on May 20th,  An instructive

paper was read by Mr. H, Ritchie on ** Testing Headqual‘tel’s fOP Electric a.nd Dynamo Belting.

Dynamios and Mctors,” and the secretary.treas.

urer afterwards presented a report, showing the We have the following Leather Belts in use in the works of the

club to be in a flourishing condition financially Toronto Electric Light Co. :—

f;nd ‘{\:hmmb:.rsh‘?‘w b;}:cm;mg samfacu;r. . One 36 inch belt 98 feet long.

ily. 3he meecting then adjourned 10 meet at the [This belt has been in constant use since August, 1885, and looks

call of the ptesident next September, good for another ten years yet.] Also

- e One 36 inch belt 100 feet long. One 38 inch belt 100 feet long.

. One 36 inch belt 123 feet long. One 24 inch belt 100 feet long.
. FreDERICTON, N.B., June 10th, 1893. And over 1500 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.

Wil} be received, addressed **City Clerk, Fred- The Ball E s T

: N. B.," f e Ball Electric Light Co.
ericton, N. B.," for The Hamilton Electric Light & Power Co.
Lighting the Streets of sald City by The Niagara Falls Electric Light Co,

*  Electricity (aré lights), West Toronto Junction Electric Light Works.

said tenders 10 be received until 1471t DAY OF %:xe St. Thomas Electric Light Co.
JULY NEXT, atnoon. Fifty arc lights will be he Barrie Electric Light Co.
required, to be tun per ** Moonlight Schedule,” The Berlin Electric and Gas Co.
A contract will be entered 1nto (if terms satisfac- | The Woodstock Electric Light Co.
tory) to run ten years. The contractor will be The Manitoba Electiic and Gas Light Co., Winnipeg.

required to furnish, pwt inand run dynamos,
wachinery, all plant and materials at his own

The Goderich Electric Light Co.

charges it all things. Any further information The Markham Electric Light Co.
will be furnished ongnpplic:uiOn. Each tender to The Oshawa Electric Light Co.
state description of machinery and light proposed The Orangeville Electric Light Co.
to be furnished. The lowest or any tender not The Port Arthur Electric Railway Co.
negc;?r:z' ';c‘cg;::gl Light Committee, AND OTHERS. .
: : We are the only Belt Manufacturers in this Province who can show

CHAS. W. BECKWITH, Relts of OUR OWN MAKE which have been in use AS LONG AS FIVE
. City Clerk. YEARS. Wae can point to belts of our own make in THIS CITY ALONE

‘ which have been in constant use for TEN, THIRTEEN and even NINE-
NEW 8 2N° higiss Y
moay MACHI ER o

TEEN years,. and are still good.

We are prepared to furnish Belts of an{ size, two or three ply, of any
width. Every belt fully guaranteed.

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

el H W.PETRIE.
SLIEF 1oR 0N TE, CANADAY”

THE “ GLARK,, W|RE | I
- .‘.' H Lt DDA -
Insulation Guaranteed wher.ver used, Aerial,
Underground or submarine.

In a letter from the Inspector of the Boston Fire Underwriters’ Union, he stiutes
The rubber used in insulating our wires and cab'es is ally chemically pr ¢, and is g d 10 be water-proof, and will not deteriorate, oxidize or crack, and

will remain flexible in extreme cold weather and is oot affected by heat. The insulation is protected from mechanical injury by one or more braids, and the whole slicked
with Clark's Patent Csmpound, and special extra finish, which we have now adopted for all our solid wires as an extra weatherproof protection, and a'so preventing chafing
and abrasion, which is water, acid, and to a very great extent fireproof.  Qur insulation will prove durable when all others fail ~ We are prepared to furnish Single Wares
of all gauges and diameter of insulation for Telegraph and Electric Lights from stock. Cables made to order.  We are now prepared to furnish our Clark Wire witha white
finish for ceiling cleat work as well as our standard color. » N . . . X

Clark Joint Gum should be used for making waterproof joints.  This is put up in half-pound boxcs, in strips about one foot long and five-cighths inch wide, and
when wrapped about a joint and pressed firnly it makes a solid mass.” For rallway and Motor use, we make all sires of stranded and flexab’e with Clark insulation

We guarantee our Insulation wherever used, Aerial, Underground, or Submarine, and our nct pnces are as low, if not lower,
than any other ﬁm-:!'zss Insulated Wire. We shall be pleased to mail Catalogues with tertus and discounts for quantities.

TRADE MARK,
, - _ EASTERN ELECTRIG CABLE CO.,
ey ivEe oL - ) v G1 to 65 Hampshire Street,
) SO8TOIT, - DLASS.
HENRY A. CLARK, Treasurer and Gen'l-Manager.
HERBERT H. EUSTIS, President and Electrician.

A lhoroughly reliabie and desirable Wire in every respect.”
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SPARKS.
St. Cuncgonde, Que., hasbeen equipped with
complete electnie fire alarm and police signal
systems by Mr, N, Shmoneau, of Montreal, who e o n o o
was awirded the contract for the work.
In another patt of this paper the city of Fred. A 30 OR 40 CENT LAMP?
ericton, N, B., invites tenders for electric street

lighting. Mr. Chas. W, Beckwith, City Clerk,

writes as follows *“1 may say that we have o [f so, we cannot SUPP])’ you; but

company here to whom we pay about $2,000 for . .
62 gus lights, and as they also 1un an clectric Should you prefer a hlghcr P“Cﬁd
system {the only onc in the aity) they will not ic :

furnish us with electric street lights at any reason- art ]C, Cheaper m the end, a“d
able figure, preferring 10 keep us to the old gas guaranteed for an average life of

IiRhis.  We are therefore seekit.g some advance,
and if satisfactory tenders arc received, are in a
position to close a contract on terms wdvertised,™

The gigantic undertaking of harnessing Niage
ara 1s rapidly neanng completion, and when
finished will be one of the triumphs of the mae- M P 0 TD
teenth century, ‘The large tunnel through which ., .

the water will have to pass after being uulized to

rotate the large turbines is nearing cowpletion, 96 to 100 King Street,
and the total length of the wnnel is 7,000 feel;

19 feet wide and 21 feet high, ‘The immense MONTRE—A-L
shalt in which the turbines will be sitnated 18
sunk to a depth of 200 teet.  Turtunes of enor-

mous size andd capable of producing 5,000 horse *
power cich will be used, the largest ever con-
structed.  Large dynamos will be vertically
coupled directly to the man shaft, so that no
power will be lost through the means of belung,
and the clectric current generated will be used 1o
futaish power. heat and hghung, This large
undertaking is engincercd ove= by G. B. Burbuek,
of New Aqueduct fame, and Prof. Geo. Fotbes,
the great Enghsh electrician. On the Canadun
side work s finished. In this case the water
power 15 obtwmed from a cut leachng from the
river of about 100 feet 0 length, at the end of
wh (b the shice gates are situated , thence a full
of eighty feet, the waste water passing through it
waned situated etow the Falls,  In this casetwo

800 hours, call upon or address the

wrbines of 1,000 horse power each are used. : 9y MW - I
electnic rulway, which 1s now built, running from 25/ 1 (s
Queenston along the brink of the nver to the 3 77 f W /
pretuly situated village of Cluppewa, On every 2
== / QUE.
House and Queen Victona Park, theto are situ- = -
ated six 16 candle powe. lamps, winch will be ! ‘nr . . . N
lit up at night, makwg 1t one of the prettiest = l'lte for Pnce L’-St and Dlscounts.

The current futnished will be used to operate the ‘1
NYILLE,

pole used to suspend the wire between the Clifton

nides imaginable.

g

LAKE GIRARD SYSTEM OF MESZ
Lake Girard Mine. - Nellie and Blanche Mines. =« The Horseshoe Mine.

CONTROLLING 2,500 ACRES CHOICEST MICA LAND.

et ARCEST USERS o, Ut S s g g EARIEST CUSTOMERS, o cn s o the
DESI}I!,L\\‘}I\"IC‘?OK%%“PPED BY EXPRESS, and sales made at PRICES INCLUDING ALL CHARGES TO POINT OF
rcccit:':b;oll)x‘:y g};rggxg]:\'}‘]g?{lé%\{ﬁ\bf\‘ ;t)rgl?pay COMMISSION, when you can DEAL DIRECT WITH THE MINES, and
GRO\t'\(’:’!:‘;ic (E.rz‘:g:;‘rcdnssﬁgll;gé\( the requirements of SMALL USERS, on advantageous terms, looking to fhe FUTURE
STE?\%\'P(!){II;:EE?\]:II“I OSL'\I"é)‘CK OF MICA actually mined EXCEEDS 300 TONS, and this, too, AFTER A YEAR'S

ALL SIZES AVAILABLE, and we will ¢ither cut to size or in rough split sheets, with edges tri t
may be desired.  We will cut discs or segments of circles when required. P ’ ges trimmed or untrimmed, as

Send us 2 SAMPLE ORDER-—we only ask a fair trial ; once we receive that : i i 3t
ness. Address all communications to ive tha, we are not affaid of holding your busi-

DON C. WATTERS,

240 Daly Avenue, - Ottawa, Canada.
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~ g | Hil Patent Fricton Pullys

PRESTON,
‘OI3VINO

STEAM USERS

Desiring the services of COMPETENT EN-
GINRERS of any class, can obdtaln
sober, ntelligent and reliadle
men, by applying t7

CANADIAN ASSOCIATIGN

STATIONARY ENCINEERS.

A, E. EoKins, President, care Boiler Inspecs
tion & lasurance Co,, ‘l'otonto,

JAs. RODERTSON, Secretary Montreal Branch,
1430 Mignonne Street, Montreat,

FOR
EVYERY

BUSINESS e ‘ ;

DM-A TN AND GUT OFF GOUPLINGS
Interested in any branch of thé Hardware § | For Electnic Light Stations and all purposés where intermittent power is required.
‘Wroughy, Cast Steel or Spun Metal Trades,”

he will find

“The Hardware Merchant” M .y B T
st ks 8l ower, s espsyou posied ILLER DROS. & -10MS,

market quotations are reliable, $a per year,

THE J. B. HBLEAN €0., Ltd., (8uoccessors to Miller Bros. & Matchell)
ubtsned weetty’® TSy ES x| | Toronto Offica s 74 York Strast, MONTREAL, QUE.

ESTABLISHED 1869.

THE 6ANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, - ONTARIO.
MANUFACTURERS OF

Locomotive, Marine and Stationary Engines

: THE
HAZLETON
BOILER.

The
Handiest,
Safest,
and
Most
Economical

ARMINGTON & SiMs’ HiGH SpPEED ENGINE FGR ELECTRIC L1GHT PLANT, ETC. BO“OT.

. NOTICE. » T W PAS |
The Canadian Locomotive & Engine Co., Limited,.of: Kingston, Ontario, Rave the exclusive license  § GYGI-E ! GAS E"G'"E
for building our Improved Patent High Speed Enginefor the Dominion of Canada, and gre fur- IMPULSE EVERY REVOLUTION without
vished by us with drawings of our latest improvements. a separate pump, NO SLIDE. -

PROVIDINGE, R, L., Nov. 18th, z889. (Signed)  ARMINGTON & SIMS,

, Descriptive Catalogues of the above on application.
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G W. HENDERS QN _Haniacturorand Contector FLEGTRICAL SUPPLIES

..... ESTIMATES FURNISHED FOR.....

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARANTUN, MODELS, PATTERNS.
LIGHT MACHINERY AND COMMUTATORS,
ELECTRICAL APPARATUS OF ALL KINDS REPAIRED. 4-4- B]eury Street .

STORAGE BATTERIES, DOCTARS AND DENTISTY ELECTRICAL , PN
APPARATUS AND MACHINERY. (CORNER JURORS)

ELECTRIC AND Gas FIXTURES,
BUCKEYVE INCANDESCENT LaMPS, M ON I RE AL
SOMOFFS FANCY AND MINIATURE INCANDESCENT LaMps,

LONDON MACHIN E TOOL CO.,

LONDON s ONTARIO,

l!AhUl’ACTURBR‘ oF

Machinist & Brass Finishers’ Tools

A. B, WILLYAMS, General Aqgent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBORUUGH CARBON AND PORGEI.AIN GO.

. can furnish them equal to any ln the world, as they aro .
MANUFACTURERS OF

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

and all kinds of Porcela.n for Eleetrical and Hardicare uua

anBELTIN

76 §8§€§é‘;%m THE J. G. MGLAREN BELTING GO. MONTREAL

Telephintio 335,

White and Amber.

MCRAE & CO. - OTTAWA, ONT.

Please wention the ELECTRICAL NEWS when corresponding with advertisers.

e Penberthy . . .

. Automatic Injector is the Standard.

BEWARE OF 1MITATIONS! TAKE NO OTHER.

In use in hundreds of electrical power plants
. in the United States and Canada . .. .

ez DENBERTHY INJEGTOR GO,

Factory at Windsor, Ont. Oﬁce : DETROI 7, MICH.




