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THE UNITED ELECTRIC CO., Limie

. SUCCESSORS TO.

W. A, Johnson Electric Co'y, Toromo Electric Motor Co., Limlted. Thompson Electric Co.

We manufacture a complete line of Electric Light and Power Apparatus.
prepared to contract for complete installation

TORONTO, ONT.

Head Office ———ecussssgmyr

134 King St, W., -

We are

Curment ABSOLUTELY ACCURATE Alr Tight
Rep iste yd From Less than 5 c.p. to Full Capacity
gistere Guaranteed for Three Years Moisture
- Proof
No —
Current ) S i
Lost | Jw:r,:,:;,;g E: | - Dust Proof
. Bl Insect Proor
Entire ERs o
Revenue 5?'“‘“ '“f’""“‘”rg ) ‘.
Secured [ ILAERNEG_E_—_— on wass i3, Magnetlc’
o : - Suspension
No l-:xn:luou Vigw o METLR, INTERIOR VU W OF METFR
Friction No Wear

MADE WY

Stanley Instrument Company

GREAT BARRINGTON, MASS., U S. A

For Sale in Canada Exclusively by . .,

THE ROYAL ELEGTRIG GO.

MONTREAL, QUE. ~ TORONTO, ONT.
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CONSULTING ENCINEER LLIU LL

Specificationg, Plans, Advice upon Steamand Fled
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i i ARE AND INSULATED ELEGTRIC WIRE

d. ALEX. GULVERWELL
Electric Light Line Wire

Blectr.lc.a l al-'l‘;ldraullc Br()kﬁr Incandescent and Flexible Cords

RALHAY FEOER ND TROLLEY W

Late Local Manager Torontoand Central Ontario for
Royal Victoria Life.

Americanite. Magnet, Office and

Annunciator Wires

Formerly with Edison General Klectric Co.
Cables for Aarial and Underground Use.

6 King St. West ("4i3*) TORONTO
wu_lIAM ﬂ. TIJRBAYN[ u. s, Fawry: AMKRICAN ELKCTRICAL WORKS, Providence, R. I,

New York Store: W. J. WaTson, Agent, 26 Cortlandt Street.

ELBOTR'OF\L, Chicago Store: F. E. Doxonok, Agent, 241 Madison Street.
ENGINEER...

Designer of Electrical Machinery Manufacturers will find it to their advantage to use the columns of the
and Apparatus.

127 King St. E., HAMILTON, ONT.

ELECTRICAL NEws in making announcements,

Roderick J. Parke
CONSULTING ELECTRICAL ENCINEER

Central Statinn Lighting.
Long Distance Electriaal Power ‘Transmission
Central Station Managemen,.

Estimates Spevificationg Reconstructions
ejorts Valuations
310 Temple Building, - TORONTO, CANADA

C. E. SHEDRICK

Manufacturer emenmes SHERBROOKS, QU.

High Grade Electrical
Measuring Instruments and
X-Ray Outfits,

Licensee of the Whitney
Blectrical 1nstrument Com-
pasy's Patents :n Canada.

Patronize Home Industries
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DERS W
QECEERTEN | v (IMFORD IMPROVED BOILER

The mnred medium  for advertise- I8 is built with Sheet Steel Case or for Brick Casing. as desired. 1t bas an Internal
wents tor Tenden, Firchox, Water Circulation similar toa Water Tube Hoiler, large heating surface,

’ 7 and special arrangewments for preventing and retmoving scale.
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e AL | Robb Engineering Co., Limited, Amherst, N.S
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i‘iBuy the Turbine

I. That gives the greatesi power per diameter and has the smallest percentage of
waste cffort.

1. Whose tests have been made in the Holyoke testing flume, with a record ex-
ceeding 8o per cent. at less than full gate, the largest wheels averaging more
than 8o per cent. from half to full gate.

111, That will give you the largest return for your expenditure; in other words,
compare the horse power with the price.

Thero Is only one Whee! which filis the above specifications. It is the

M’CORMIC‘K TURBINE :

Manufactured by . . S. MORGAN SMITH CO., York, Pa., U.S.A.
2909%9%3%%9VOY A2 2 24 29 7
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...JUST PUBLISHED...

Crocker Improved Turbine

THE
CANADIAN St At in Hoerizental Setting, with Quarter Turn Elbew.
HAND-BOOK By . Y . Where the nature of
OF WiLL1am >l V.- e - the location will per-
STEAM THOMPSON. - w o ;‘n;: its use 1thisutyc‘:
. e . many advantages.
AND alatalale It is very suitable for
ELECTRICITY direct connection to
dynamos, and man
170 Pages—Illustrated afe in ’ operation ii
in Strong Cloth Binding this class of service.
The preparatory chapters are devoted 19 a concise
explanation of the foundation principles of mathematics, Notice how complete and compact this arrangement is, and how oasily it
a knowledge of which is abeolutely essential to the may bo installed. Can you uso anything of thia kind? Your inquiries will
tudy of Electricity and Engineering. In the succeed. receive prompt attention.
ing chapters the student s led by gradual stages to a
more complete acquaintance with these subjects and is Water Pewers examined and Reperts made.
squipped with knowledge sufficient to cnable him to Tstimates submitted for Complote Equipments.
. pursue his rescarches to any further extent.
Price - 50 cents.
The JENCKES MACHINE CO.,
The C. H. MORTIMER PUBLISHING CO.
of Toronto, Limited Lansdowne $t., Sherbrooke, Que.
Publishers,
TORONTO -~ CANADA

Please mention the ELECTRIcAL NEWS when corresponding with advertisers.

600000

:“mmm“o
WE HAVE SOLD THIS YEAR

34« Engines in 4( Days--or

one Engine every 13 days. Could anything speak
stronger for the superiority of the . . .

WHEELOGK aw IDEAL STEAM ENGINES a0
e MOGEL GAS mo GASOLINE ENCINES

The GOLDIE & McCULLOCH COQO., Limited, GALT

Send for Catalog.

WE ALSO MAKE GAS AND GASOLINE ENGINES, BOILERS, PUMPS, WATER WHEELS, WOLF GVRATORS, PFLOUR MILL
MACHINERY, QATMEAL MILL MACHINERY,; OATMEAL STEAM KILNS, WOOD-WORKING MACHINERY, IRON PULLEVS, WOOD RIMSPLIT
PULLEYS, SHAFTING, HANGERS, GHARING, FRICTION CLUTCH PULLEVS, ETC., SAFES, VAULTS AND VAULT DOORS.

C0000000000000000000000000000000000000000000000000000000000000000000 0000000000
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SPRAGUE ELECTRIC CO.

NEW YORK
“ GREENFIELD”’ FLEXIBLE METALLIG GONDUIT

Approved by all leading Architects and Electrical Engincers,

Cheaper than plain uninsulated fron Tubes, and less labor in installation, owing

T to absence of Elbows and Couplings. Shipped in lengths of 100 feet.
Prices and full particulars on application.

\ JACK & ROBERTSON

CANADIAN SALES AGENTS ——eees. MONTRE AL

Northey Gas or
Gasoline Engine

Supplies a smooth running, continuous, easily-con-
trolled form of power, essential to the operating of
ITH  clecttical machinery. It is extremely simplein con-
struction aud so easily run that it requires no attention
for hours at a time. Its handiness and convenience
make it specially useful in the case of Isolated Plants,

such as that in a ;.entlcman S rcsxdcnce ar small town.

Send for Information.

** Bult toc Mard Woik,"’ . NORTH Ev MFG. 00-, u‘::f::‘ :t.-;;;;..’fo

PITTSBURG TRANSFORMER
 TYPEK

We offer the Central Station Trade a
high grade thoroughly reliable Trans-

former at prices that defy competition.
Write for Information.

™" JOHN FORMAN

ELECTRICAL SUPPLIES . 608 and 610 Craig Street, MONTREAL

BOLER EEDWNTER PIREYNG SISTEN & 2™ | | [ |
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NEW OFFICES OF THE CANADIAN GENERAL
ELECTRIC COMPANY.

Qwing to the rapidly increasing  growth ot thenr
business, the Canadian General Electric Company last
yeat found that the accommodation at their head office,
6§ to 71 Front street west, Toronto, had become inade-
quate for their nceds.  They consequently leased
the entire building, Nos. 14 and 16 King street
cast, and had it remsodelled to suit theie present require-
ments and  also with a view to providing future
accommodation.  The alterations were completed about
the first of September last, at which date removal to
the new premises was commenced.

The new oflices are conveniently situated in the centre

CANADIAN GENERAL ELECTRIC COMPANY,

of the business district of the city. The building is a
four story one, with a total floor space of over 235,000
square feet. 1t is equipped throughout with modern
facilities and a completeness of detail particularly suit-
able for cnabling the company to meet the growing
demand and better serve the wants ot their customers
throughout the Dominion.

QOn the ground floor are situated the general manager’s
office, board room, offices of the executive officials, and
the general offices A handsome suite of private offices
has also been provided for the convenience of out-of-
towr customers, to whom the company extend an
invitation to make use of them for business appointments,
etc.

Qn the first floor is a nicely arranged show-room and
a display of samples, representing a wide range of

electric light, power and railway material, and general
supplies, including switchboards, station and portable
measuring instruments, mutors, transformers, enddosed
arc lamps, fan motors, electric cooking and heating
appliances, and aumerous uther devices, many of which
are shown in operation. Those who are directly or
indirectly connected with the electrical industry will tind
a visit to this show room of much interest,

The warehouse is also located upon the first fleor and
includes the second fleor and basement, Wwith a total
floor area of about 17,000 square feet, A large and
well assorted stock of staple supplies and material is
carried.  Each floor of this department is connected by
a private warehouse telephone system,

TORONTO.—GENERAL MANAGER'S OFFICE.

The catire third floor is occupied by the engineering
department, and is laid out in general office, designing,
drafting and testing departments.

All of the different departments and floors are rendered
easy of access by means of an electric passenger ele-
vator. Among other salient features of the establish-
ment may be mentioned a local telephone system with a
central office in the building, thus enabling every
department to have direct communication with each
odher as well as to outside points. A long distance
telcphune and telegeaph office (the Lompany having its
private wire to the works at Peterboro’) arealso conven-
iently lucated in the general othices.

We might go on indefinitely dealing with the innum-
erable details which go to make up the many valuable
appurtenances and convenicnces of these offices.
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CANADIAN GFNERAL ELFCTRIC COMPANY, TORONTO, -

Mention might be made, however, of the fact that most
of the building is lighted by C. G. E. g-ampere direct
current enclosed arc lamps. This system, which is
generally conceded to be one of the best means of arti-
ficial lighting, is most satisfactory.

For the accompanying views, showing the general
manager’s office, general offices and warehouse, we are
indebted to the Canadian General Electric Company.

T T Iy

CENTRAL ONTARIC POWER COMPANY.

A CHARTER has been granted by the Ontario legisla-
ture to the Central Oatario Power Company, Limited,
with a capital ol 8750,000. The objects of this com-
pany are to develop the Burleigh Falls water power, to
carry on the business
of an electric light,
heat and power com-
pany in Peterboro’,
Lindsay, and vicinity;
and, subject to pro-
visions of the Street
Railway Act, to con-
struct an electric rail-
way in the town of
Peterboro’, village of
Ashburnham and
townships of Smith
and North Mona-
ghan.  The incor-
porators are: J. A.
Culverwell, manag-
ing owner of the Bur-
leigh Falls water
power , Honourable
Richard Harcourt ;
Eugene Coste, engi-
neet , F. W, Bar.
rett, Di. Ldward
Adams, all of Tor-
onto ; Robert James
McLaughlin, of

Lindsay ;  James
Kendry, Peterbora’,
H. J.o Taplor and H.
1. Latkin, St. Cath

annes,  and  tlon-
ourable  Peter Mec.
Laren, Perth.

The twenty-thied ane
nual comvention  of the
National Electne Laght
Associauon of the Caited
States will open in Chi-
cago on the 2aad of
biay next.

Mr. W, L Clark, of
Toronto, has made appli-
cition o the Ontario
Legislature to construct
an clectriv railway from
Mine Centre to Dryeden,
Oat, and to acguire
water powers along the
proposed route.

The new  electric
light plant installed by
the city of Winnipeg
was put in operation a
tostnight ago, and issa
to work satisfactorily. There are 212 arc lighty, and the total
cost of installing the system was in the neighbarhood of $oo,000.

~VIEW OF WAREHOUSE,

Mr. James Ferguson, of New Yark, was recently in Vancouver
forwarding a schemie to teansmit electric power 10 that city from
Slave river, 20 miles distant. It is said that a company has been
formed and that $200,000 will be expended in installing a plant.

Power s Directury of the electric lighting ceatral stationsin the
United States, Canada and Mexico continues to reach us cvery
thiree months, The subscription price of this work is $3 per year,
the publishers being E. L. Powers Company, 150 Nasuau street,
New York,

The Power Publishing Company, World building, New York,
have sent us a copy of a recently issued monograph on “Conden-
sers.” 1t consists of a series of lectures and articles upon the sub-
jeet reprinted from the columns of Power and containg, a vast
amount of information. The price is 50 cents.

) .‘..t»aJ
Fa. &El

CANADIAN GENERAL ELECTRIC COMPANY, TORONTO—VIEW ¥ \WAREHOUSE,
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PLAN OF ELECTRIC BELL SYSTEM.
Mostri AL, February 1st, 1g00.
Fovew Fgregmu vt Nioow

Drear Sir,  Thinking that some of your subscribers
may have occasion to use ordinary electeic bells on an
electric light circuit, 1 enclose sketeh and herewith
offer explanation of a pln found to work very satis-
factorily.

Ry ordinary clectric bells, T refer to those which are
generally connected  with 2 o 3 colls of open circuit
battery.  There e bells wound to operate, 1 believe,
on 110 volts DLCL, but same are not ** common stock,”
and it muans delay to procure them.  Assuming, there-
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Pran or ErrdtRie Brey SysteMm.

fore, that we have a bell having coils  whose resistance
are from 4 to 7 ohms, and that the factory manager,
having had trouble with batteries running down, and
with small boys among the help **monkeying ™ with
same, we will install as per sketch from the electric light
circuit, D.C.

Explanation : We use 52 volt famps simply so that if
there is a bad ground one of the lamps will receive the
full voltage and burn out, thus apening the line.  The
shunt lamp must be the standard voltage of the circuit,
in this case 110. The only thing requiring any experi-
ment is this shunt lamp; possibly an 8 or 10 c.p. may
be found to act better than 16 c.p. The shunt lamp is
connected to the pivot supporting the armature and to
the pillar supporting contact screw back of armature,
the abject of this shunt lamp being to act as a condenser
and absorb the spark which would otherwise ruin the
platinum contacts in time.

The switch {or button) being double-poled, the main
part of the circuit is open unless just at such time as
the bellis in operation.  If more than one bell is desired
to be rung, cut the wire at points shown x x and con-
tinue the circuit, using bells connected for single stroke.
These S S bells will, of course, vibrate also in unision
with the stroke of the vibrating bell which controls them.

No new principle is involved here, but I am not aware
that it has been used thus, although I have seen bells
rung by being put in series with one 16 ¢.p. lamp (on
one wire), said lamp being of the standard voltage of
the circuit. It is apparent in this style that the spark-
ing of contacts has not been provided for, neither has
any provision been made against a ‘ ground,’ as is done
in method here shown.

Trusting the above may be of use to some reader, and
if acceptable I may give you later an arrangement of
alternating current used with suecess.

Yours truly,
SUBSCRIBER,

N. B..~Use porcelain insulators and No. 14 electric

light wire for installing. .

The corparation of Ottawa, Ont., desires tenders by March
1ath for fice alarmy supplies and coils,

HOW TO CUT A BELT HOLE.

Correspondents to the American Miller have heen telling how te
fimd vnt just where to cut a belt hole in a floor,  Fig, t shows one
methad, the adiocate which cays for it: A A reprosent the tae
pulleys. We will draw the line, with plumb.bob B attached, over
the top pulley, allowmg it to dot the floor, where we will bore a
hole tor the string to go throngh,  We then allow the plumhebob
to swen clear of this Lole and below the lower pulley. Then o
aconracy we place a line over the face ot the lower pulley, with
plumb-bob attached toit also. Now, 1o find the degree the two
pulley « represent, we measute the distance between the points ol
the two plumb-boby, on the tine macked . We then mcasare be.
tween lines U U representing the center of each shaft. By redue-
mg these two measurements to quarters of an inch we find thede-
gree of the bevel 1), which is shown in Fig. 2. Set the bevel to
thi« degree, place it on the floor where the hole is to be cuty sand
rest it on a level 5 plave a straightedge oa the face of the putiey,
allowing one end of it o rest on the floor 3 bring it o the same
mitch as your bevel and you have the center of the hole,

The vae contributing the plan shown in Fig, 3 say<: Al we
want is a man with a small auger, a plomb-bob s < line, a saw,
pencil and measuring tape.  Let him plumb down from the face
o’ the upper pulley, dot the floor, bore a hole and pass the plumb
line through so it will swing clear from the upper pulley. Meas.
ure the distance from conter of top pulley to floor, which is shown
1 the sketeh as tine AL Then measure from center of top pulley
toline C, running through center of bottom pulley.  Finally, meas-
ure the distance from plumbe line to face of lower pulley, which
measurement forms the Co Multiply A by Cand divide the product
by B, which will give theleogth of D, For example, distance A is 8
feet, distnce Bz feet, and distance C 20 inchies. Then 8 times
20 equals 160, divided by 12 equals 137, inches, which s the Jdis.
tance from plumb line to edge of belt hole.  Allowance must be
made for belt and lacing.  1f the two pulleys are of the same wize
the second belt hole will o throngh the floor at a distance from
the fiest belt hole equal to ths diameter of the pulley. I the pul-
loys are ot different sizes, the distance will be about equal to the
sum of the diameters divided by 2. Bore small holes and sireteh
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CUeTTING FLoor HOLES FOR BELTS.

the plumb line over pulley faces to see if measurements are cor-
rect, and then saw in whichever direction the holes must go to
give the belt plenty of room.

-

The Canada Atlantic Railway Co. have inaugurated a system
of electrical clocks at terminal points on their line.  The clocks
are run by storage batteries, and do not require winding.  Time
is takeo from them all along theline at 11 o'clock a. m. each
day.

The experts appointed to examine the applicants for the position
of eagineer of the new municipal building in Toronto have re-
ported thatin their opiniog none of them reached the necessary
standard, and it has been recommended that the council again
advertise for applicants tor the position. The salary is to be
S$1.250 per year,
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ELECTRIC LIGHTING AND POWER PLANT,
VICTORIA HOSPITAL, LONDON, ONT.

Ok of the most modern and efficient  equipments in-
otalled during fast year was that of the Victoria
Jubilee Hospital at London, Oatario. .\ rigid speci-
fication was prepared by the Gilbert Wilkes Engineer-
ing Company, of Detroit, under whose supervision the
work was installed and tested.

The plant, consisting of two direct connected engines
and generators of 43 h.p and 32 k.w. capacity respect-
ively, were to be of noiscless operation, to have a
regulation within a two per cent. limit, and a capabil-
ity of being over-loaded twenty-five per cont. for
several  hours without injury. The contract was
secured by the Electrical Construction Company, of
London, Limited, who have installed the entire plant
without an objection being raised, and it has been in
use now about five months, giving the very best of
satisfaction.

Being a duplicate plant, it has been customary for the

over-load amd ong-ifth of ful load, ne adjustment of the
hrushee heing necessary, no- was any special attertion
whatever required.

The engines, supplied by E. Leonard & Sons, alwo
of Lowdon, are of their Peerless sel-oiling type, and
are lubricated automatically in all parts without atten.
tion. Renown cngine ail is used for all bearings, and
Capitol Renown for the cylinder.

The equipment is electrically controlled by means of
a beautitul pink Tennesee marble switchboard, provid.
ed with Weston instruments, ten light circuit switches,
five motor circuit switches, main switches, pilot lights,
ground detectars and rhoestets, making a very come
pact and well arranged board.

The plant alsa furnishes power for two dircct cone
nected clevator equipments, instalied by Messes, Mal-
loch & Co., of London, the clectric motors and con-
trollers of which were furnished hy the Electrical Con.
struction Company, of London, Ltd., who also instatled
two motors direct belted to funs, which are used to

engineer in charge to run each unit for twenty-four
hours, aslight and power are required continuously
throughout the building. However, beginning with
Saturday, 15th February, one of the generating sets
was started on a seven day continuous (nightand day)
run, at the end of which temperatures were taken,
showing the following remarkably low temperature rise
of the different parts above the surrounding atmos-
phere :

Commutator, 1t” centigrade.

Armature core, 17° centigrade.

Crank pin journal, 17" centigrade.

Let bearing of engine, 13° centigrade.
Right bearing of engine, t1° centigrade.
Oil of engine, 16” centigrade.

Field coils of dynamo, g~ centigrade.

Considering that a ‘imit is allowed in general engi-
neering practice of 40° and sometimes 50° centigrade,
the above figuresare exceptionally satisfactory. During
the week the load had varied between 10 per cent.

.

ELECTRIC LIGHTING AND POWER PLANT, VicToRIz Hosmitar, Loxpon, ONr,

exhaust air from the entire building. [In all, the
Victoria bospital is deservedly proud of its plant, which
is entirely of Londor manufacture.

* THE GENERAL DEMAND FOR EDUCATION.

America has became the workshop of the world.  Immense re-
sources and economic methods of manufacture enable hier to com-
pete successfully with all other munufacturing countrics in their
own markets, and du-ing the next few years the expansion of her
trade will become the talk of the world,

The great impetus recently given to all technical trades and
professions by the announcement of a new era of commiercial pros-
perity, has forcibly brought to the attention of the public the great
value of techaical education, acquired simultaneously with prace
tical experience.  The graduate of the ordinary technical univer-
sity is abliged to accept a minor position in his profess'sn, and
trust to his education for rapid advancement.  But the ¢ hitious
mechanic can make immediate application of his techaica. snows
ledge and secure, in the shortest possible time, aluce, *ve position.

The various engineering colleges are open to but . v, Night
schools are only found in *he lfarger cities. The laternaliona
system of instruction by cosrespondence fully meets the require-
ments of ninety-five per cent. of the people, by supplvioyg the edu.
cation for which employers are willing to pay, and pay well,
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A mEeTING Of the Executive Committee
T::cfl‘?fl':;:"::: was held at Ottawa recently when all

preliminury arrangements were made
for the Annual Convention. The dates selected are the
27th, 28th and 2gth of June. The headquarters during
the Convention will be at the Russell House, where the
meetings of the Executive and of the Association will
take place. A number of suggestions were received
from members relative to subjects for papers, and a
committee was appointed to make a selection of sub-
jects and authors. A strong committee was appointed
to make the necessary local arrangements, and it is
certain, in view of the success which attended the
Convention previously held in Ottawa, that the ap-
proaching meeting will be one of the best in the history
of the Association.

The Discovery of Com. 1 HE article in ourlastissue referring to
meictal Incandescent the invention of incandescent light-
Lzhior.  ing has nwakened considerable interest.
The statement was omitted from this article that Mr.
Edison’s first incandescent lamp patent, No. 214636,
was issued April 22nd, 1879, and that the basic patent
on high resistance filament was issued May 4th, 188o.
Mr. Edison filed his ficst application for a patent on a
paper carbon filament December 11, 1879. The patent
of April in that ycar was really a thermostatic regulator
for each lamp. The Ottawa Journal, in referring to
the article, quotes the remark of a cynical scientist, that
‘¢ Mr. Edison has never invented anything, but that a
skilful adaption of the electrical adaptions—for the term
*invention’ when electricity is the master is rather an
uncertain term—and a free use of newspaper advertising
has given him his notoriety.” The Journal questions
our statewent that the principle ot electric lighting was
discovered in Toronto prior to Edison’s invention, and
dips deep down into the history of electrical science
to prove that the principle was known prior to the
date of the Toronto discovery. Our statement
referred to commercial incandescent lighting, al-
though it was not stated. Itis a well known fact
that,the_use of carbon enclosed in a vacuum or gas for
the production of continuous electric light was not dis-
covered until the period mentioned. It was well
understood, previous to that time, that light could be
obtained by heating carbon by means of an eclectric
curgent, but the carbon, when thus heated in the atmos-
phere was speedily destroyed, and the light could only
be maintained for a very brief period. In coanection
with this subject the reader is referred to the chapter
reproduced in another column from a Brochure entitled
«* Wireless Telegraphy,” by Richard Kerr, F. G. S.,
describing experiments made in Scotland by James
Bowman Lindsay, who is said to have succeeded in
lighting his room by electricity, and to have publicly ex-
hibited an electric lamp in Dundee in the year 1835.

Referring to the Nernst method of

The Nernst Lamp. clectric lighting as invented by profes-
sor Walter Nernst, of Gottingen, Ger-

many, we pointed out in a previous issue that a great
drawback to the commercial development of the lamp is
the necessity of heating the rod before it will light.
Experience has proved that this has been an almost
insurmountable difficulty. Numerous patents have been
taken out in Germany for a quick-acting, reliable auto-
matic heater, and while a measure of success has been
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attained, the practical difficulties do not yet seem to
have been overcome. \We have read a brief account of
the first commercial application of thisfamp, and it is
due to the inventor to state that the claims of high
efliciency have been borne out. When Prince Albert of
Prussia visited the University of Gottingen, his apart-
ments were lighted with Nernst lamps, and now the
lamp is being advertised in that city for house and store
lighting. The lamps are to be used on the regular 110
volt circuits. A 25 c. p. lamp operates on 33 watts, or
1.3 v.atts per candle power. ‘This is about double the
economy which has been attained by the incandescent
lamp. The Nernst lamps thus far used have the heater
placed in close proximity to the staff, and consequently
can only be used for low candle power. Another
type of Nernst lamp has been invented, however, which
is designed for higher candle powers, and which, it is
thought, may overcome the objections abuve referred
to. It cannot be said that the experiments have pro-
duced results which give promise of bringing it into
general use. and for the immediate future at least the
present {orm of vacuum lamp will continue in use. In
this connection we may refer to some staiistics of the
incandescent lamp submitted by Mr. Barstow to the
Brooklyn Institute of Arts and Sciences. Mr. Barstow
pointed out that the incandescent lamp is now in its
twenticth year and that the total production in the
United States is about 20,000,000 per year. The
different varieties and forms in which the Iamp appears
number over 147,000. The price of the lamp has been
reduced from one dollar to eighteen cents each ; and
while the cost today is but one-fifth that of twenty years
ago, the efficiency has been increased but three times.

Tue United States Treasury Depart-

"D?’Zi;'::‘;y ment has been asked to give its de-
cision as to the legality of collecting a

duty on electricity. The Ontario Power Company puc-
posc generating electric power on the Canadian side of
Niagara Falls and transmitting it across the border,
where it will be utilized for light and power. Those
who desire that a duty should be placed on the
clectric current argue that itis a vendable and valuable
product of manufacture, which can be easily and ac-
curately measured. On the other hand, it is de-
clared that the electric current cannot be regarded as
an *‘ article " within the meaning of the law, that it has
no power to do work but only serves as a means of
transmitting power, and that it is utterly impossible to
import clectricity because it instantly returns to its
source. This question has alway been a debatable one.
Some ycars ago the Treasuty Department of the
United States handed out a decision to the effect that
no duty could be collected. The Dominion Government
in 1893 took an opposite view, the Controller of Cus-
toms deciding that electricity brought into Canada from
the United States should be subject to a duty of twenty
per cent., on the ground, if we remember rightly, that
it was an ‘“‘uncnumerated manufactured article.” The
Electrical Review, in support of its contention that no
duty can be collected, makes the following original
comparison : ** Suppose two pulleys, one on each side
of the Niagara river, with arope or belt connecting
them. This arrangement would transmit power if onc
of the pulleys is turncd. Similarly, while it was
running there would be a more or less rapid importation
{ the belt, and an cxactly similar exportation. And it

could not be said with truth that such an arrangement
constitutes an importation of power, for the power, in
its applicable form, does not exist in transit, but only
at the driven pulley. Now this arrangement is an
exitct analogue of an electrical power transmission.”

In another column will be found o
letter from the promoter of the pro-
posed Dodge Telephone Company in
reply to the article printed in our February number re-
ferring to this company. This letter when read in con-
nection with our previous article, must be regarded as
being a clever piece ot special pleading rather than a
clean cut defense of our criticisms of the compuny's
business methods. For example, the promoter states
that the company has not decided whether to apply for
a Provincial or Dominion charter, and that the decision
with regard to this matter will largely depend upon the
number of applications which may be received for pre-
ferred stock. In another part of his letter, however,
he states that the purpose of the company is to operate
at first in the provinces of Ontario and Quebec, and
afterwards through the Dominion. Seeing that the
comnpany could not operate in the two provinces men-
tioned without a Dominion charter, the reason given
for deciding upon the character of the charter and for the
delay in obtaining a charter falls to the ground. We
deny the contention that it is a usual practice
for the promoters of 2 company to solicit stock before
a charter has been obtained and a board ot directors
appointed. On the contrary, the usual course is to
first secute a charter, and second to appoint a strong
board of directors in whom the public will have con-
fidence and who will therefore induce investments in
stock. Ifas the promoter states alarge number of
applications for stock have already been received, there
should be no difficulty in appointing a board of directors
and in publishing their names. The investing public
have also a right to know the character of Mr. Dodge’s
patents for which he is to be paid the magnificent sum
of $1,500,000. As the fundamental patents on tele-
phone apparatus are public property, it would appear
that Mr. Dodge’s patents must be on subsidiary devices
or combinations which cannot be considered essential
to the conduct of the telephone business, and the in-
trinsic value of which is likely to be far below the sum
which the company propose to pay to Mr. Dodge.
Special stress is put upon the necessity of organizing
the company in such a way as that compelitive com-
panies shall not be able to secure control of the stock,
but the public have a right to enguire who is to guar-
antee that Mr. Dodge will not sell out his stock, and
thus place the control of the company in other hands.
Our readers will observe that the promoter offers to
waive the clause in the company’s prospectus to which
special objection was made in the previous article,
which gives the company the right 1o apply to expense
account the deposits of applicants for stock, even'n
cases where their applications may not bave been prant-
ed. This clause has evidently been dropped because it
was found too hot to hold, and we predict that other
changes will also have to be made for the satistuction
and security of the public before the proposed company
c¢an successfully establish itself.

The Proposed Dodge
Telephone Company.

The Columbia Telephone Co., of Grand Forks, B, (., now
operate over 500 miles of line.  They propase o extead their
system this year into the Similkameen couniey.
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DISCOVERY OF WIRELESS TELEGRAPHY.
Tue following chapter, reviewiag the life of James
Bowman Lindsay, whoin his day made wonderful ex-
periments with electricity, is taken from a brochure on
* Wireless Telegraphy,” by Richard Kerr, IF.R.S :
JAMES BOWMAN LINDSAY.
Born 179 Didd 1%

In giving an account of any discovery or invention, it is but
right to give honer to whom honor is due. Tlerefore we cannot
refeain from paying a tribute to the memory of the man who, in
these islands at least, was the first to suggest a method of signal-
hing across spice without intervening wires.  Not only did Lind-
say sugpest, he also carried out successful experiments in proof
of his theoties.

I would not be casy to namie o greater genius than James
Bowman Lindsay, nor & more soble character.  Certainly few,
if any, have accomplished so much in a life-time of penury, Al
his life tong he must bave piached lumself 1o the utmost himits in
order to purchase materials for his numerous experiments.  He
worked, and worked alone, on the borders of starvation.  He had
no house ; only one room could he afford, but that one room had
in it more than any palace in che kingdom. It was lit up by an
clectric hght of lus own installation in the yéar 3835, [t is difficult
to realize that sixiy «sthree years ago it room could have been so
lunnated.  That same roony was famous for other reasons. It
wis here he wrote several of bis works, and that portio of his
dictionary in tihy different langunges, which, in his own band-
writing, ivin & glass case in the Dundee Muscum.

Wiea Isaw that manuscnpt, and the vision of his life struggle
passed in a moment through my mind, 1 removed my hat in rever-
ence for the memory of that poor but rich linguist of Dundee. A
short account of  what  he accomplished under  enormous
difficulties wall be acceptable now that  telegraphy  without
wires is occupying so much attention.

James Rowman Lindsay was bora in 1799 at Carnylic, and was
taught weaving, and from carliest vouth hie endeavored to educate
himsell.  In 1821 he entered St Andrews as a student, working
at his trade during the college recess. I an2g he was appointed
lecturer aud teacher at the Watt Institution, Dundec.  After finish.
iny his arts course, he became a divinity  student, but never took
ficense.  In 841 he was appointed teacher in Dundee prison at
a salary of filty peunds.  He was a diligent student of scrence,
made many discovenes, and published many  works, It was
posuible that he was the fint 10 use clectric light. Not anly
did he succeed in Dghung his one room in 1833, but he publicly
exhibited an clectne Luup that same year in Dundee.  In 1835 he
suggested the possibility of extending the clectric telegraph to
Amenca. 1o 1853 be mantained that it was possble 1o establish
cledineal commuucation throegh water without connectng wires.,
In 1834 hie patented thisanvennion. That same year he conducted
expeaaments in London and at Portsmouth, where he successfully
telegraphed without wires across water §oo yards wide.  In aSgg
bie telepraphied m this manner accoss the mver Tay at Gleacanse,
where it is about halt a aule wide, and read a paper on tins sub-
jout before the Brtnh assodiation assembled at Aberdeen,

In presence of the menibers he conducted experiments at Aber-
deendocks, wlachsuccesstally proved thecorrecinessof histheornies.,
Daring the List tno or three vears of hiv life he had a peasion of
one handred pounds granted by the Queen on the recommendation
of Lord Desly.  In tis expenments Lindaay was very successtul
but it s 2 matter of doubt whether his suggesteon as Lo signalling
W Amerea would have met with success, even ot facilities had
been granted tor the trd. A\ the same time, it is hardly fair o
condemn the suxgestion m the absence of the wan,  The genius
of the mund that could invent wireless telegraphy, and the indoma-
able encigv that could encounter the labour of wrting a dictionary |
0 filty languages, caunat casily be set aside or even deemed
crror ¢ wedo net know all the resources that were behind the
sugpestion. That s was a prescient mind adso will be seen i
the remarkable words nserted 1in the adverisement annoanc-
g he opemny of his saence classes, which appe in the
Dandee Advertiver of Apnl 11, 1533: *Houses and towns wallin a
shoet tune be highted by electriony invtead of as, and beated by it
instead ut caals, and machinery will be wrought by st instead of

steam, all at a trifling expense.”  Fancy all this foretold sixty -four
years ago.  Some of Lindsay’s experiments were made in the
presence of o turnkey of the gaol and a youny friend who iwnow o
venerable old gentleman, highly respected in Duadee. This friend,
Mr. Louden, sr., tells methat Lindsay would station them on one side
of the Tay, requesting them to watch carefully the needle he had
placed in position, and tonote how it moved.  He would theninsert
his plates in the water on their side of the river, and crossing over
to the opposite  side, would complete his arrangements,  His
battery, containing twenty-four Bunsea cells, would be set in
action. Later on Lindsay would return, and question them
eagerly as to the behaviour of the needle.  The different move-
ments o the right and left would be noted, and, on comparing
them with the messages he had sent from the other side, he was
perfectly satisfied he had accomplished telegraphy without con-
tinuous wirex. He would then return to his little room as bappy
as possible. It is comtorting to know that the studious Lindsay,
with all his poverty, got some satisfaction and joy in this hfe.
Nowadays we can purchase batteries and wires and all electrical
appliances at & moderate cost, and every detail ready for
imtediate service. It was not so in Lindsay’s day. He had
to make up his cells, and possibly to coat and otherwise
insulite his wires.  Mr. Louden knows that Lindsay had. to make
his own intensity coils, and he tells me that one paruicular coil used
in bis carlier experiments was 43 feet long and contained five miles
of wire. Think of it.  Think of the cost, and where the money was
tocome from.  Think of the patience of the man with priminve
and lim‘ted applinnces. The modern experimenter in electricity
has no difficulties compared with those combated by Lindsay.
Besides, in Lindsay’s case, more wire, more acids, more metils,
ment fess food, less new clothes, less comforts of all kinds,  Before
looking nto this remarkable room of his—which if now existing
would be 2 sacred spot to the scientific mind of to-day—Iet us
refer once more to his practical experiments.  One of the first
demonstrations of his theories took place at Earl Gray dock,
Dundee, m presence of many men of science.  He immered
seperarate plates in cach side of the dock, and transmitted mes-
sages with ease and accuracy. Going to a wider expanse of
water, he repeated his experiments iucross the Tay at Dundee
and Woodhaven, where the river is nearly two miles wide,  These
wonderful cxperiments were the chief topic of convensation at
that time in Dundec, but nothing was done to give them a pracii-
cal bearing. This was not Lindsay's fault.  The business of the
philosopher is 10 find out the mysterious forces in Nature, and
simply to indicate their application. It remains for others, who
have the necessary capital and practical ability, to adopt the ideas
and suggestions and to shape them to a useful result.  The philo-
sopher’s part was doac and well done.  If the term ““philosopher
dees nat apply to Lindsay, it never applicd 1o any man, How is
it that there is no memoir to this man’s life and doings 2 Where
is the statue to his memory in Dundee 2 1 have seen statues in
large citiea to the memory of men not worth remembenag-——men
who rose 10 fame on other men’s shoulders 3 men who, in pointof
morality and genuine worth, were not fit to enter his little room,
or to polish poor old Lindsay’s boots. But if Lindsay’s wishes
could be ascertamed, he would ask for no statue. 1t s more than
probable e would suggest a large lecture hall, to which the public
could have free access to hear unfolded the grand mysteries of
Nature, to the study of which his own life was devoted. Doubi-
less the time will come when the people of Dundee will do their
duty, and honor themsclves by hononing the memory of Lindsay.
Few men who ever saw light on these islands of ours so completely
ignored self on behalf of science, or with so much carnesiness of
purpose have struggled agawmst povertryandaccomplished so much g
for it must be borne in mind that *'Lindsay s work as a hngust
was as remarkable as his scientific discoveries, and would have
made a reputation for him rivalling that of Mezzofaat.”

But wo have not yet peeped into those famous rooms of his.,
Sie W. C. Leng writes : **James Lindsay the learned Carmihic
weaver,died while I was in Dundec, 1862, His rooms (two rooms
now that he had a pension) on a flat near the harbor, were walled
round with books, and bad stacks of books on the floor.  His
wreat work in manuseript—a dictionary of tweaty-six® languages,
lay arrested by death on the table.

“He had got n volume of ponderous bulk, and had ruled it in
narraw lines acroas and acress, s) as to allow of the cquivalent of
cach word being written in many languages, in a small hand, on
the same line as the original.  Very pathetic was the testimony
burnc by that book to the old man’s ambition to leave something
monumental beliind him, and the manner in which his hand bad
been stopped in the midst of bis labors.™

- R i vu-a dwmn;r—)-'_\; ﬁﬁ—y languages.=-R. K.
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THE DODGE TELEPHONE COMPANY OF CANADA,
Fahe Bdator ofihe Erputnscap News:

SR, -We observe, not without some  degree  of satisfacs
tion, that the prospectus of the proposed Dodge  Telephone
Company of Canada, Limited, has received attention at the hands
of your eduonal department in the February number of your
Journal s and in reply to your criticisms, which we will endveavor
10 take up, pont by point, as closely as may be possible under
the crreumstances, beg 1o subnut the following statements:

\We believe 12 v oot at all unesual for companices of & broadly:
public character to solicit subscriptions for their stock, prior to
the work of organization being entirely completed.  Aund there
exists some excellent reasons in their particular instance for
defesring for a time this important step.  Inthe fist place, the
proposed enmpany can procure incorparation under two different
joint-stock company acts — the Dominion and the Provincial. The
chances are certanly at present all in favor of Dominion incor-
poration ; but a good deal will depend upon the total amount of
the & per cent. preferred stock, which will be taken up and
accepted dunng the next three or four moaths.  We desite to
proceed surely and atthe same time very cautiously ; and if a
suflicient quantity of this stock is placed within a few months
hence 0 hands perlectly  satisfactory (o the management, a
Domumon chaster will certainly be obtained.  Morcover, we are
advised that it may be advisable 1o apply cither to the Dominiun,
or to the Local Legislature—which will depend, of course, upon
the particular Act that will be chosen for our purposes—for certain
special legwlation, that may be desirable, if not absolutely
NECEsSArY, in our interests,

With regard to the issue of the prospectus before the Provisional
Board of Directors was filled up, we may simply say that we are
extremely anxions to select a Provisional Board having the very
widest and most representative character possible, and this work
has as yet not been finished 5 still we hope, withia «o very short
period of time, to be able to place before the public a Board
whase composition will be equally satisfactory both to ourselves
and to the investing public.

Wath regard to the holding back of a very large block of, and a
controllings interest in, the Stock, we can give scveral reasoas,
which we consider ample justification for the adoption of this
policy.

In the finst place, it is no secret at all among those conversant
with the manipulation that frequently occurs in connection with the
launching of such enterprises, that such an active comnpetition as
isintended m this case-which competition is further certainly in the
very best wterests of the general public-could be prevented in the
casiest possible manner by the simple expedient of securing sub-
seriptions for a controlling interest in the stock of the company-.
This plan was successfuily adopted a few years ago in Montrea,
aad the principal promoter in the present company was still more
recently foiled in his plansin New England by 2 somewhat similar
subterluge,  And he thought thatin this very instance he had
the greater reason to complain, in view of the fact that he was
sold out by intimate friends, whom he had bencfitied, and who
would hatve been benefited in still greater degree by the continu-
atwon of the system which he had been chiefly instrumental in
calhng into active existeace.

Now it may be well 1o staie at this point, and in the most em-
phauc manner, that the promoters of this compaay have but one
object w view i bringing the cdaims of this projected telephone
company before the public—the establishment upon a permanent
baus of a strong independent telephone company ta operate, first,
in and between the large cities of the Provinces of Ontario and
Quebec,and afterwards throughout the remaining suitable parts of
the Doammion.  We find animpreasion prevailing in some quarters
that st 150 the plans of the promoters to sell out cventually to the
exung company, but there is absolutely no ground whatever for
such areport, which may well bave beea put in circulation by in-
terested parties. However, enough hias happened elsewhere in the
United States to give color to such rumors, although the results
prove with cqual force that the existing company eagerly takes ad-
vanage of every available opportunity for effectually extinguishing
opposition by a purchase.  The controlling interest simply in the
troit and New State Independent Telephone Companies, for
instance, recently cost that organization $1,235.00n.  The  capi-
talization in question amounted to $2,500,000, of which some
$1,400,000 was paid up.

The commona stock in the proposed Dodge Telephione Company
represents in addition compensation 1o Mr. Dodge for his patented
improvements in telephone instruments and practice, which will
be found to be possexscd of unusually great value, while 2 por-

tion, as is not all uncustomary in the case of company flotation,
mity be used in the shape of promotion stock.  The subscabers to
the 8 per cent. preferred stock will however be in o way prejo-
diced in regard to these matters, as they  will bine an undonbted
first lien to the extent of cight per ceat. per annua upon the
profits carned.  Amd as you are doubtless aware, telephone pro
positions have been found to be very prottable enterprises.

Finally we may say that there iy no intention, and gever has
been any intention, on the part of the promoters of this company
to retiin any part whatever of any subscnption for stocks, which
subscription has not been aceepted by the Directorate. How-
ever, as many people appear to read the clause in question in a
sinilar light, and as there is now 1o question whatever of the
successul lotation of the  company upon the scale desired by the
projectors, we have aot the slightest objection to drop altogether
this particular clause, which would, of course, in that event be
wholly inoperative under any aircumstances whatever,  Wehave
no wish 1o bring into e utterly useless bugbears, on which
hostile influences  will naturally seize,  the hope of doing some
mischicf, even though they do not succeed a their main design
the complete extinction of opposition 1 the great Canadian field.

Antd you will be rejoiced to leiarn, in answer to the concluding
portion of your cditonal coticism, that many applications tor
stock have been already  receved, and that the future prospects
of the company are all m all of the most satisfactory possible
character. 1 am,

Yours very truly,
Jo A MacMuRTRY.

THE BELL TELEPHONE COMPANY.

The annual meeting of the Bell Telephone Company was held in
Montreal on February 22ud. A very satisfactory eport of the
year's business wits presented. The total revenue from exchanges,
long distance lines, private lines, etc., amounted o $1,450,682,
and the expenditure $1,103,375, leaving a net revenue for the year
of $333,307. The statement showed the plant and patents on
December 31st, 1899, to be valued at $5,2440430.33- The annual
statement wis in paut as follows: 2831 subseribers have been
added during the year, the total nomber of sets of instruments
now zarning rental being 34,923 The company now owns and
operates 343 exchanges and 430 agencies i 1086 miles of wire
hiave been added to the long distance svstem in 189q; of these 18
miles are in the Ontario department and 1368 are in the eastern
department.  The long distunce lines sow owaed and operated
by the company comprise 18,920 miles of wires on 0,229 miles of
poles. Since the last report, the building in London has been
completed, a building has been erected in Parkdale, and o build.
ing for the stores department has been erected on Mountain
street, Montreal, all of which have been paid for.

The report was unanimously adopted and directors elected as
follows: C. F. Size, Robert Mackay, Joln E. Hudson, Robert
Archer, W R. Driver, Hugh Paron, Charles Cassils, and Thos,
Sherwin, .

T =

SHORT CIRCUITS.

The New Brunswick Telephivae Co. bave decided 10 build & line
acxt summer between St John and St. Stephen, N. B, The com.
pany will 1n the springs commence the proposed line between Fred-
encton and Chatham.

The Umon Telephone Co., of Masquodoboit, N. S, at their
annual mectinyg last wonth, clected oflicess as follows . President,
Edgar Arclubald ; vicespresident, James Annand . secretary-
treasurer, H. C. Taylor.

The Nova Scotia Telephone Co. are considenng the advisa-
bility of extending theu long distance servce from Halitax to
Sydney, C. B, It is undentood that the expenditure would be
about $50,000, a large proporhion of which would be spent in
making cable connection itceoss the strats of Canso. Meo
Harris of Halifax, is manager of the company.

The ananual mecting of the Montreal Telephone Co. was held in
Montreal January 11th last.  The annual report showed the total
avvets of the company to be $2,207,811, divided as follows : Tele-
graph cables, $33,487 i offices and cquipment, S$212,5005 real es-
tate, $279,940 ; and cash, other real estate, amounts receivable,
ete., $115,988.  The excess of assets over sharcholders ™ capita)
was stated to be $131,%23, and the contingent fund$7,548.  There
were declared during the year four guarterly dividends of two per
cent. cach, a very satisfactory showing.  The old board of direc:-
ors was unanimously reclected, and at & mecting of directans Mr.
Andrew Allan was again clected to the presidency.
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THE LACHINE RAPIDS COMPANY.

Tie. annuval mectng of the Lachine Rapids Hydraulic and Land
Co. was held about two weeks ago.  The report of the directors
stated, according to the lucal press, that notwithstanding the fuct
that since the last annuad mecting further discounts had been
allowed to customers, the company was firmly established on a
paying basis,  Duting the year the expenditure authorized on
capital account was §413,709, this representing improvements at
the rapids and machinery ordered but not yet delwered.  The
two 1,000,000 gallon fire pumps had been compleled, and steam
pipes, with hose, cte., provided and installed.  Two of the four
generators ordered in 1868 were delivered and put in service.
There were at present on the company’s circuits 493 transformers,
with a total capacity of 66,740 sixteen candle-power lamps.  The
net inercase in incandescent lamps conaected 1o the circuits
during the year amounted 10 16,114, showing a total of 56,249
lamps connected.  The total amount of curreat sold as power
amouuted to 1,954 horse-power, being an increase of 1,030 horse-
power during the year.

The report stated that several extensions to the underground
system of the company had been made, and in this connection the
directors referred 10 the advantages of the underground system.
Since it~ installation there had not been a single accident or inter-
ruption. The financial statement showed the gross revenue for the
year to have been $104,834 78, and the operating expenses §72,-
79% 30, After paying interests on bonds, a net profit of $69,128.-
o4 was shown. .

The directors were re-elected, and at a subsequent meeting they
clected officers as follcws : Go B, Burland, president ; Alexander
Fraser, vice-president ; W, MeLea Walbank, managing director;
Robert White, sceretary-trcasurer.

The case of W Dwyer against Frothingham & Wotkman for
baving had his arm paralysed by an cleetric wire used for an
incandescent lamp in the factory of the defendants, and from
which the globe had been removed, has been amicably settled
by the defendants conscating to pay $oco damages and costs.
The man had to be taken to the bospial, where an operation was
performed on his aim,

A Mrs. Price appearcd a few day s ago before the Society for
the Protection of Women and Children and made application for
fund~ 10 cnable her to wue for compensation on account of her
hushand being killed by electricity.  She wis informed by M.
Marshall, the secretary, that this did not come within the scope
of the Socicty.  The above no doubt refers to a case which hap-
peaed in this city lately, where an operator at the incinerator was
emplored ontop of a heap of rubbish outdoors in cleaning out
sowre sort of melting pot or crumble with the aid of a long iron
rod. The sediment, whatever it was, being evidently stubbarn,
he raised his rod to take a more torcible blow, with the result that
the upper ond of the rod crashed into an arc light which was sus-
peaded above and which was on a constant current direct current
circuit.  The man drapped at once and was shontly pronounced
dead.

The premuses being built by the Estate Mclotyre on the site of
the old Greenshields warchouse, corner of Victoria Sguare, and
which were destroyed by fire about a year ago, are being wired
for encloacd fype ate lamps, also for several incandescent drop
bghia by the Mentreal Electric Co. This construciion firm are
using for the frst tume in Montreal the Greenfield flexible metallic
condut as manufactured by the Sprague Electric Co,, of New
York, they decnung it most suitable for use in the peculiar floor
construction (tire-proof) being placed in this building.

Messm, Fred. Thomuon & Co. had a small fire on thair premises
recemly, damage b done 1o the extent of $1,.500, covered by
insurance. s an offset to the daily papers 1 would state poss-,
tivelv that the fire way duc o the deadly **stove,” which got
overlicated.

The Bathura Power Co., of Bathurst, N. R, is secking incor-
poraton, to build dams and operate electric and steam planison
the Nepisguit aud Tetegonclic rivers, in New Bronswick.

GORRESPONDENGE.

THE RECENT ACCIDENT IN MONTREAL.
OT1TAWA, ONT,, March 3rd, 1900.
Editor Canavtas Errerxicat Naww:

Dear Sig,—In the February rumber of your jouraal appeared
an editorial commenting upen an accident in Moatreal, resulting
in the death of Mr. Alphonse Girouard., This matter was brought
up for discussion at the last meeting of Comt Elektron L O, F.,
which is a Court of the Independent Qrder of Foresters in Ottawa
composed of permons enaged in the electrical business. The
undersigned was instructed to write you concerning part of the
aforementioned editorialy which is to thie effect that ** in order 1o
permit of the accident the inside wiring must have been graunded.’
It was the unanimous opinion of those present at the above meet-
ing that had the inside wiring  been subject to a good “ground,™
the accident could not have happened, as the current would take
the much easier path at the grounding of the wires rather than
through the body of deceased.

As such accidents may materially effect a large portion of the
electrical business, it is thought that this matter should not be let
drop until thoroughly discussed and fully investigated, and to this
cnd a further arguinent on the subject would not be amiss.

Yours truly,
EnMunD J. O'REILLEY,

{An expression of opinion from the electrical fraternity on the
abose subject is solicited. —=Tug Ep1ToR. }

PERSONAL.

Mr. A T, Smith, superintendent of the Bell Telephone Com-
pany, has transferred bis headquacters from Kingston 10 Toronto.

Mr. Stanley Shepard, superintendent of the Valleyfield Eleetric
Company's power house at Valleyfield, Que., has accepted a
more lucrative position in Rio de Janerio, South America.

Mr. J. S. Grant, chicef enginecer of the civic electric light plant
of New Westminster, B.C., has tendered his resigaation. A suc-
cessor has been appointed in the person of Mr. J. J. Healey.

Mr. Frank Jackson, a student inthe engincering department at
Queen's University, Kingston, bas received an appointment in
the office of the Canadian General Electric Company at
Peterbaro.

Mes. Black, wother of Mr. Geo. Black, manager. at Hamilton
of the Great North-Western Telegraph Company, died in that
city a fortnight ago. The deceased was born in Auchterarder,
Scotland, and was ninety-one yeaurs of age.

Mz P, Bowler, city electrician of New Westminster, B.C., has
resigned his position, and has been succecded by Mr. Thos.
Proctor, of Fort William, Ont. Mr. Proctor was for a number of
years electrician on the steamer Empress of India, and also acted
in that capacity for the North British Railway.

HOW HE WON SUCCESS.

A prominent techuical journal in a recent issuc contained a
pithy paragraph answering an eastern daily which referred dis-
paragingly 1o correspondence instruction. A reader wrote a
letter thanking the cditors for their stand and stating that he
owed his success largely to a course in a correspondence institu-
tion. This is the case of hundreds of men to-day.  Never in the
history of the world has the poor but ambitionus man had such
opportunitics as are presented to him to-day. It isthe lack of
technical training that Keeps bright young men down.,  Few can
antend college 5 they are compelied to work every day.  But now
anyone can have & private instructor.  The correspendence insti-
tution goes to him at his convenience.

There is no boy sa poor but he could manage to pay the
maoderate charge of the American School of Correspondence, situ-
ated at the famous seat of learning, Boston. A careful inspection
of the schoul’s attractive instruction papers convince one of the
painstaking thoroaghness and accuracy which distinguishes the
work of this New England institution.  The schoolis chartered
by the Commonweaith of Massachusetts, and enjoys the respect
and coafidence of thousands of camnest students throughout the
United States.  The instructors ave all graduates of leading
scientific schools and have had valuable experience along  engi-
acering lines. The bendfit to the student of this expert supervision
cannot be overestimated.
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ELEGTRIC RAILWARY DEPARTMENT.

DOUBLE CURRENT GENERATERS AND ROTARY
CONVERTORS.

In the operation of street snilway systems, double curremt
geaerators and rotary couverters promise to form an important
part of the station equipment in the future. The Westinghouse
Electric & Manufucturing Co., of Pitisburg, Pa., have recently
supplied several machines of the above types for street railway
work. The double current generators instatled by the Metropoli-
tan Railway Co., of Toromnto, were described in a recent issue of
the ELkcrricaL NEWS, On this page we give illustrations of a
6oo k.w. double-current generator installed for the Quebec Mont-
morency & Charlevoix Railway by Messrs. Ahearn & Soper, of
Ottawa, Canadian agents for the Westinghouse Co. This wma-
chine is direct connected toa water-wheel, receiving power from
the Montmorency Falls, and operates ai a speed ot 286 revolutions

per minute. It has 28 poles, and delivers direct current at 550

convertors whenever desived.  Thiv is done by cutting off' the
shaft aad by the addition of u starting motor. * The rotating part
of the starting motor is pressed upon the armature shaft of the
rotary,

It is claimed that to gain the best results with donble cutrent
generators it is necessary that they be operated at a high speed
to avoid a multiplicity of poles. For this reason they nre especially
well adapted for direct connection to water wheels.  The greater
flexibility afforded to i« station by the use of double current
generators is almost certain to bring them into general use
for both railway and lighting circuits,  Since they are able 1o
deliver their reguolar ovtput as cither direct or alternating cue-
reat, ora part of ecach at a low voltage, the direct current
isat once available for use on the three wire systems without
passing through any auxiliary machinery, aud the alternating
current, although not suitable for service at a distance on

VIEWS OF 600 K.W. DOUBLE CURRENT GENERATOR—QUEBEC, MONTMORENCY AND CHARLEVOIX RAiLwav.

volts and two-phase alternating currents at 8,000 alternations and
about yoo0 volts. It will carry its full rate of load on cither end, or
it wil) divide the load ¢of direct and alternating curcent in any pro-
portion that may be required. The dircct current is fed into the
railway line adjacent to the station and the alternating current is
transmitted at 2 high vollage to a sub-station some distance
away,

The Westinghouse Company have supplicd for the Third Avenue
Railroad at New York, six of the largest rotary converters yet
constructed, having ten poles and operating at 300 revolutions
per minute.  Four of these are now being used as double current
generators.  They have large over-load capacities, s0 that when
workiag under fullload continuously there is very slight risc in tem-
perature.  These machines are rope driven from horizontal steam
cngines, direct current being taken from the commutators at 530
volts for feeding the mailway circuits, and from the collector rings
arc taken alternating currents at approximately 330 volts.  From
1his pressure these latter currents are raised by means of step-up
transformers and transmitted to the 120th strect station to operate
a similar machine now used as a 1,000 k.w. Westinghouse conver-
ter. These double current generators can be chaaged to rotary

account of its low voltage, can be raised by transformers.

It is pointed out also that storage batteries may be very advan-
tageausly used in conacction with double current generators,
cither toincrease direct current capacity at tlime of maximum
load, or 10 supply the eatire output of both direct and alternating
currents at time of minimum load, and to regulate the station
pressures for both the direct and alternating current at any load.

At a meeting of the city council of Moncton, N. B., it was de
cided to take steps 1o compel the Moncton Strect Railway Co. 1o
operate its raad within six months or take up the rails.

tis understood that an agreement has been reached by which
an electric railway will be constructed i the town of Woodstock,
Ont. Me. J. C. Wallace, representing the promoters, states that
cars will be running in six months.

The Lulu Island Railway Co., of New Westwiinster, B.C., have
decidid to build an electric tramway from Gramille street, Van-
couver, 10 a point on the north arm of the Fraser river.  Itis alvo
contemplated to build a branch from New Westminster to the
North Arm False Creck line, making about 13 miles new road.
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ENGINEERING «# MECHANIOCS
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.
THE GASOLINE ENGINE,
S Py

My mtention this evening is w bagg before you, in as practical
and Lannliar o way as possible, the main features of the gasoline
engne, and 1 trast that none of my audience will be disappointed
f the intnicadies of the subject are omitted.  In the first place, it
would be well to consider the characteristios of the fucel used, viz.,
74 degree gasohoe. Gasoline, as you all know, is derived from
crude petroleum during the process of 1efining, and being one of
the hghter constituents of the parent oil, it possesses not only the
quabty of iflammabality, but is extremely volatile, vaporizing in
the open air at ordinary temperatures. 1 have here a small phial
of gasoline, and its volatile quality is readily observed by taking a
smadl portion upon the palm of the hand ; it will be seen to evap.
orate almost immediately, and it is this quality which makes it
spedially viluable for power purposes, us gasoline is virtually
liquid gas and can be readily mixed with a proper proportion of
air and burned ander such conditions as to produce motion,

s regards its inflammability, there is a popular impression that
gasoline ix explosive and extremely dangerous to handle, bul this
impression springs more from a lack of knowledge than from the
tacts of the case. A« I will now proceed to show you, gasoline
bursied wm liguid form produces a strong, quick flame, but docs not
give an explosive effect by any means, and when it is considered
that such a Jiquid as gasoline must first become a gas, and further
must be mixed with a certain proportion of air before in can be
eaploded, it will be readily seen that only very simple nreasures
are necessary to ensure perfect safety, viz,, handling it by day-
hyzht only, and keeping it in air-tight receptacles,

I wil now deaw your attention to the drawing of a gasoline
engine which I have on the platform, and you will at once observe
m at o striking similarity to the ordinary steam cengine. Both
have cylinders, valves, pistons, connecting rods, cranks and fly
wheels. s a matter of fact, both are heat engines, the stcam
engine employing what might be termed external combustion and
the gras and gasoline engine internal combustion.  There is, of
course, an entirely different eycle of operations in the two
machmes.  The steam eagine utilizes 1he energy of some com-
busuble which v transferred to water and carried to the cngine
w the form of steam. The gas or gasoline engine utilizes the
eneres of hydrosciarbon or other gas, by burning it directly in the
cylinder, thus causing expansion of the air deawn into the cylinder
on the suction stroke,  thus imparting motion to the piston,
Chemivally stiated,  the oxygen of the air and the bydrogen and
varbon of the gas are the ¢lements which, by combustion, expand
the aitogen of the air and the watery vapor produced by the
unton of oxvgen and hydrogen, and also carborn dioxide and car-
bonte acid was formed by the union of carbon and oxygen.

Most commercial engines operiate on what is known as the
*O1to cyele, " which is carried out duringg 1wo revolutions, or four
pnton strokes of the engine. We will consider this cycle as
applicd w the ordinary single acting engine, and commencing
with the suction stroke, we will turn the fly wheel and cause the
pvton to move a tull stroke outward. The result s naturally to
create o vaenum in the space between the piston and cylinder
head, and to open the automatic inlet valve A, allowing air to rush
i and fill the evlinder space. This air is draws through a some-
what restricted opening. and therefore pasises through the cylinder
peats and enters the ey hinder with considerable velocity,

You will notice a dittle metal cup at the back of the eylinder.
Thas as the gasoline recepticle, and is kept constantly replenished
by« small pumip operated by the engine and  drawing its supply
teom the o gasoline tank. .\ amall tube projects from the cup
mto the ait part and the swiftly moving .tir cutrent picks up and
wstantly vaponizes a few drops of gasoline on cach suction
stroke from thas tube. The ovlinder is therefore  filled with a
unature of atmosphene and gasoline gas at the end of the suction
stroke, amd the whithng action of the wir current effectively mixes
the two clements, The opemngs {or air and gas are so arranged
that the proportions are about 8 parts of air o 1 part of gas,
whah forms amixture affording the arost complete combaustion
when bglited. The next stroke of the oyde s the compression

*Taper read 2wt we Togonte Ned Canahian Aswaats o of Mationary Engineers.
b ajlanats o were guen by tnean< . f madels

stroke.  Compression of the gaseous mixture gives a more com-
plete infusion, quicker firing and far greater pressure. This
compression is effected by the momentum of the fly wheel acting
on the piston through the crank and connecting rod; and as both
the inlet vaive and the exhaust valve open inward, they antomati-
cully close on the reversal of the piston. At the end of the
compression stroke the contents of the cylinder nre at w pressure
of about Go Ibs. per square inch in the majority of commercial
engines, though both higher and lower compression ix used in
specinl cages.  Tha pistau s now at its extreme inner stroke, and
ready for the third or power stroke.  In order to utilize heat energy
of the gas it is of course necessary toignite it, and this is cffected
in modern engines in two ways, viz., by the clectric spark and
the hot tube. :

By the former method, cither a small dynamo, a storage battery
or a primary battery is used to produce the necessary eclectric
current.  Where the dynamo is used the wices are carcied direct
to the make and break appliance in the cylinder, but where a
battery is employed it is necessary 1o interpose a spark coil into
the circuit. The igniter consists essentially of two conductors,
preferably tipped with platinum, which are caused by suitable
mechanism to break the circuit at the proper moment for ignition,
and thus produce a spark. (The primary cell apparatus 1 have on
the platform produces such a spark by suddenly breaking the
circuit as described.) In practice the igniling‘points are brought
into the intecior of the cylinder and the spark is produced at the
best point to secure efficient ignition of the compréssed gases.
The hot tube is much simpler than the electric apparatus, It con-
sists merely of a small short tybe of iron, nickel, platinum, or com-
position, open at one end and secaled at the other.  The open cnd
is screwed into the engine cylinder, and the tube having been
heated to a dull red by a Bunsen burner, fed by gasoline from a
small elevated tank, all is ready for wark. The tube is, of course,
kept canstantly heated by the Bunsen burner during the operation
of the engine. When the gases are compressed into the hot tube
they ignite at a moment which is controlled by the length of the
tube, the shorter the tube the.carlier the ignition and vice versa
The moment of ignition can be precisely determined when electric
ignition is uscd, by adjusting the sparkling mechanism, but with
the hot tube the time of ignition is more or less experimental, and
as igaition at the exactly proper moment is necessary for a com-
plete combustion and good cconomy, it is evident that the electric
spark has a point of advantage in this particular, but whea the up-
keep of batterics, and sparking points, and ihe annoying
stoppages incidental to the use of electricity are considered, most
operators of gasoline engines in my experience prefer the hot
tube.  The ignition of the gases causes a sudden and vigorous
expansion of the air brought nto the cylinder during the first or
suction stroke, the pressure rising to 200 Ibs. or niore, according
to the amount of original compression and the perfection of the
mixture. This causes the piston to take a powerful stroke, and
immedintely on the completion of this stroke the exhaust valve is
opencd by a rod and cam and the burned products of the power
stroke are swept out of the cylinder, and all is again ready for a
new wuction stroke, thus completing the cycle of four strokes,
which I again name in order, first, outward suction siroke;
second, inward compression stroke ; third, outward power stroke;
and fourth, inward exhaust stroke.

I will now proceed 1o a brief discussion of the component
parts of the gasoline engine, using the part arawing of the
Northey gasoline engine onehe board for my purpose. In the
first place, the bed presents no upusual features apart from its
being extra massive and somewhat higher thana sieam engine
bed would be, owing o the larger fly wheels employed. The
shaft ruas in heavy bronze haif-boxes planed to fit the sockets in
frame, and held in place by cast iron caps.  This part of the bed
is specially stayed to resist the shock of the power stroke. The
fly wheels are specially massive, two are used on each engine.
The crank shaft is a steel forging.  The crank is forged solid,
and drilled and slotted out, as the best practice demands, and the
whole is very carefully made to withstand the severe duty ithas to
perform.  The conuecting rod is a steel forging slotted out at
the piston end, and provided with bronze boxes and wedge and
screw take-up.  Itis provided with marine type brasses at the
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crank end, with turned steel studs, double lock-nuts and split
pins. The piston is very deep, as it forms its own guide. It is
provided  with four or live rings of the spring  type. The
cylinder is watersjacketed all cound, as shewn, this bLeing neces-
sitry to keep the temperature of the inner wall of cylinder down to
a point at which the special cylinder lubricating oil can do its
work. A mineral oil with special qualities must e used, as
heavy vogetable oil would thicken aud even char in a gas
engine  cylinder, thus doing more harm than good. As the
gasoline cugine is a heat engine, this necessary cooling of the
cylinder for lubricating porposes is very wasteful, 4o, of the heat
generated going into the cooling water.  The cylinder head is
also jacketed, as the inlet valve face in it must be protected from
the fecce heat.  The inlet valve isa mushroom shaped poppet
vadve, with n long stem carrying a spring which ensures its
prompt closing. It is an automadic valve, which is opened when
necessary by the vacoum produced in the eylinder. At the back
is the little receptacte for gasoline mentioned carlier in this paper,
and entering the bottom of the cylinder will be seen the air pipe
with the gasoline injector protruding intoit. On the horizontal
part of this air pipe isa valie to control the proportion of air
used, while the gasoliae is varied in quantity by a needlesvalve &t
the base of the gasoline receptacle. The hot tube and buasen
burner apparatus are seen at the top of the eylinder close to the
back cover, and the lubrication of the eylindee is effected by a
sigght feed drop lubricator placed at the forward end of same.

On the side is the exhaust casing, valve and gear, The casimg
is water jacketed to protect the valve and scat, and the valve is
the same as the inlet valve, viz,, a mushroom shaped poppet
vilve.  The value of a poppet valve in gas and gasoline engines
lies in the fact that they Jift squarcly off their seats, and owing
to the rush of air or gas through them, the seats ‘are always
kept clear of grit or dirt, which soon destroys any valve of the
sliding variety.

Poppet valves expand evenly and keep tight under the trying
circumstances met with in gas engine practice, and they are
easily ground to place when worn or leaky. The proper opening
of the exhaust valve is secured by the action of a cam operating
aside rod.  The exhaust cam is mounted on a secondary shaft
which is set in motion from the main shaft by a pair of gear
wheels, of uncqual size.  The gear on the main shaft has one-half
the number of teeth of that on the cam shaft.  This is necessary
from the fact that the exbaust valve is opened once during two
revolutions of the main shaft.  Where clectric ignition is used,
the secondary shaft also operates a switch or cut-out, allowing
the current to pass only at the beginning of the power stroke,
and thus saving the battery.  Both inlet and exhaust valves are
held 10 their scats by spiral springs.  We have now briefly men-
tioned the essential parts of the gas or gasoline engine, for a
gasoline engine can be casily arranged to use gas. In fact
cither gas or gasoline can be used at will in the Northey engine.
Where gas is used @ combined air and gas valve is employed,
which automatically adjusts the supply of air and gas in proper
proportions.

We will now consider the governing apparatus, taking the
Northey engine governor as our example. [t will be realized
that the povernor is a very important part of the mechanism, as
its duty is to proportion the number of impulses that the engine
will run at practically the same speed from no load to full load.
The governor works on the well known principle of centrifugal
force operating through u pair of weights so auached to the
main shaft as to move a sliding collar along it.  This collar has
a lipat ats outer edge which engages a pivotted finger, the steel
tip of which is formed into & knife or chisel edge.  This tip moves
inward oreutward in sympathy with the motion of the governor
Lalls, and is so arranged that it will catch upon a similar chisel
edge formed upon the exhaust valve rod. The purpose of this
mechanism is that when the engine speeds up a couple of turns
more than the normal speed, the pivotted finger is pressed in far
enough to catch the detent on the exhaust valve rod and bold the
exhaust valve open,  The motion of the exhaust valve rod also
brings a thin bar of steel behind a collar on the inlet valve stem
and holds the vahe tight closed. When the parts are in this
position the engine cannot draw in a charge of gas or gasoline,
and cannot compress beciuse the exbaust valve is wide open.
All that can happen, therefore, is that air is alternately drawn in
and forced out of the cylinder, incidentally clearing out the
speat gases.  After a few revolutions the speed of the engine
comes down to normal, and as the governor baifls come together
the gavernor finger is withdrawn and the exhaust valve closes,
whilc the inlet valve is allowed to open by the withdrawal of the

bar. A charge of gas and aiv is at once drawn an, compressed,
fired and exhauvsted, and the operation v repeated until the
ROVCIIOF again comes into action.  So pecfect is the avtion of the
hit and miss governor, as this type is vamed, that though the
poweris applicd only every fourtls stroke, we are eaabled (o run
dynamo and operate clectric hights with temkable steadmess
and without the intervention of storage batteties,

The method of starting « gas ar gasoline eogine in the smaller
sizes i (afler heating up the tube where vsed, which takes a few
minutes) to give the fly wheels a couple of turne by hand,
This draws in a charge, compresses and fires o, after which the
engine automatically pecforms its functions.  In the laiger
sizes a <o-called selfsstarter isused, consisting of a small haod
air compressor fixed to the side of the engine bed, and a per-
cussion arcangement by which a match or cap gives the spark.
The air compressor draws its supply through a ~small gasohne
holder filled with cotton wick and forces a mixture of air and
gasaline into the cylinder clearance, the piston being held in
place with the crank just above the centre,  After @ pressure of
20 Or 3o lbs. has been reached the mateh oe cap is ignited by he
sudden action of a small plunger and the gaseous mixture fived,
The air expansion thus brought about canses the engine o take
a few rapid revolutions, which saffice to start e In some cases
the engine pumps air under pressure wto a tank when working,
aud this compressed air is used to start the eongine when neces.
sary.

The cooling of the cylinder and adjacent parts is effected, as
before stated, by circulating water theough the jackets provided
for the purpose. The water swupply isinmost citses a sheet
melal or wooden tank, with connections at top and bottom.  The
waler in this tank is kept just above the level of the upper con-
nection, and as the eylinder of the engine heats up, @ citculation
is established through the counecting pipes aund tanks. The
amount of water required is very teifling.  [1 has bees found that
the best economy is obtained when the cooling water is kept
near the boiling point and tanks are proportioned with that end
in view. Where convenicnt, water under pressare is used for
cooling, dispensing with tanks, and sometimes a pmup on the
engine draws cooling water from a well or convenivat stream. The
noise made by the exhaust has proved a diflicult problem 1o
tackle, as a contrivance which effectually quiets the noise of the
exhaust also sets up back pressure and consequent loss  of
efficiecncy. The various experiments in this direction have
finally sifted down to the plain mufiler pot, a0 plain cast aron
covered pot with two openings in the top threaded to recceive the
exhaust pipes, The purpose of this contrivance is (o allow the
exhaust to expand where it will make the least noise, and the
mufller pot faicly effects its purpose.

Measurement of power in a gas or gasoline engine is practi-
cally identical with that in a steam cugine, as in both the wdica-
cator affords a diagram which exhibits the necessary data. lna
gas or gasoline engine, however, as the power is applied only
every fourth stioke, and the engine is single acting, only one-
fourth of the tola} piston speed can be considered m the
computation.

It will be noted that the power of a gasoline engine is affected
by two factors only, namely, cylinder aren and piston specd, un-
like the steam eagine in which the factors are cylinder aren,
piston speed and the varying pressure of the steam.  In the
gasoline engine the mean effective pressure is practically con-
stant, as it is produced by the combustion of gases whase volume
and constituents are practically identical in cach charge. It
follows, therefore, that a gasoline eugine should be rated for the
market at its brake or actual horse power, and this is done in the
casc of most engines.  The customer who buys & 12 hop. gasoline
cngine gets an engine which will develop that power and v pes-
centage over when ruaning at a proper speed, and the tacts are
guaranteed by the maker. Theonly way in which the power of
the engine can be increased is by speeding 3t up, <o the cogme
should always be of ample power for the total load. Ou the
other hand, too large an cagine should not be chosen, as enges
run under power show a marked decrease in efficiencv. Expent-
ments with a 12 h.p. gas engine show it consumption ol 135 cubie
fect of gas per horse power per hour at full load, 154 at 1o h.p.,
1634 at 87 h.p., 18at 6 h.p., 21 a1 4 h.p., and 30 at 2 h.p.

The different applications of the gasoline engine are numerous
and interesting.  The marine engine, for instance, has so maay
advantages over the steam engine, particularly for small boats,
that as itis perfected it must eventually take fiest place i ths dir-
cction. It has no boiler throws off, no heat, needs no firing, and
nceds a mimimum of atteation, besides being compact and clean
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ina markeddegree.  The marine gasoline engine is not reversible,
but a reversible propeller, or a reverse gear mechanism is used.
Thid latter s the well known *Jack in the Box ™ arrangement and
works perfecily.  The exhaust is carried overboard under water
and i absolutely noiscless; a small pump supplies the cooling
water, and the gasoline tank is placed generally i the bow,” The
Otto ur 4 cycle type is growing into popular favor very rapidly,
as it iy more economical than the twao cycle engine, and is per.
fectly safe because it uses the gasohne in liguid form. while the
1wo oy cle engine uses a carburetter or gas-makiog applinnce and
thus offers opportunity for explosions.  The two stroke cycle
engitie 1s so called because it completes its cycle in one revolution,
The upward stroke of the piston draws a charge of carburetted
air into the bave of engine through a check valve, which, on the
downward stroke, ispartially compressed and forced into the
cylimder, where it s fired, The upward stroke, which diaws the
charge nto the base, also completes the compression of the
charge in the cylinder.  The exhaust takes place through a port
wncovered by the piston at the ead of its down steoke.  Electric
ignmtion is generally used in marine work.  The automobile
seemed at one time to offer a large field for the hydro-carbon
motor, but in my opinien the steam engine and bailer in a refined
forms offers the best solution of the problem.  The gasoline engine
j* troublesome to start and must be kept constantly in motion.
The speed of 2 gasoline engine cannot be varied to the extent
necessary in carnage work, without great complication, and
cannot be reversed without introducing the same objectionable
feature ; while the steam engione has an infinite variety of speeds,

sometimes blocks up the gas pipes.  We then obtain solid par-
affins, principally in the form of waxes, The last product obtajned
through the distilling process of coal tar is pitch.

It was then shown how the articles and productions mentioned
were applied to the manufacture of modern commodities of every-
day use. Tie explosives used in modern warefare are composed
' .«egely of materialy obtained from coal, such as carbolic acid,
cteds napthaline goes into some of them and is used in some of the
cartridges of the present day.  The speaker exhibited samples of
cordite and other explosives, and explined how smokeless
powder differed from ordinary gun-powder. It was shown how
natural articles of commerce were being imitated by productions
from coal tar, such as oil of wintergreen, obtained from carbolic
acid ; musk § saccharine, which is oo times sweeter than common
sugar’; and also artificial perfume resembling flower of lilac,  In
cascs of sickness saccharine can yometimes be used where sugar
could not.  Gum-benzoic, naturally obiained from the juice of a
tree grown in eastern countries, a substance which bas been used
from carliest times in making insense, and in all probability utit-
ized in e preservation of mummics, is now artificially made in
the form of benzoic acid.  Mr. Williamys bad on exhibition a piece
of gum-benzoic which was over two hundred years old. A sub-
stance is alsojobtained from coal tar which is practicallv the same
as quinine.

Atthe conclusion of the addiess u hearty vote of thanks was
tendered Mr. Williams for his trouble in preparing such an inter-
esting and  exhaustive address on the subject.  Mr. L. B. Maan,
of Boston, one of the prominent stationery engincers on the other

side, addressed the meceting
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ity roveral is easily arranged and it will start at the touch of a
lever.  The engines used for the purpose are beautiful refine.
ments of the ordinary  steam engine with tubular frames, stee]
cyiinders and “working pasts—ihey are usvally twin cylinder
cugines,  The boilets are copper pipe boilers fired by gasoline,
and entirely antomatic as to firing, steam and water regulations.

The gasoline engine finds a broad field, however, for mining,
agriculture and other purposes, and new uses are being found for

it continually.

PRODUCTS OF COAL.

The meothly open meeting of the Hamilton branch of Station-
ary Engincers was lield on Tuesday, February zoth.  The
principal event of the evening was an address by Mro Jo M.
Williams, of J. Winer & Co., on the subject of products that could
be obtained from coil. The address was illustrated throughout
by meany of blackboard drawings, and specimens of the various
substances named were on exhibition for the inspection of the
members present. )

It was demonstrated that after the first product, which was
heat, the next two of greatest imponance were gas and coke.
From the coke we obtam clectric light carbons and carbide of
caleium used in the production of acetylene gas.  Coal tar was

the next production, and as the substances obtained trom the dis-,

tillation of this tar are practically innumerable, the principal
products only were touched on.

We fing obtain from coal tar a substiance called benzoy, which,
combined with nitne acid, forms nitro-benzol, which is used ex-
tensively m the art of perfuming soap. Next we produce carbolic
acid, then creosate, @ substance used for preserving railway ties,

wharves, ete. _Then follows napthaling, used in the manufacture of  him as president of the association,

camphor balls ; in exceptionaliy cold temperature this substance

condensing water required
per minute, concerning which he says : This table enables any
engineer to casily determine the condensing water required for a
steam engine or steam pump. For instance, if the condenser is
required for an engine, say diameter of piston 20 inches, lengih
of stroke 48 inches, speed of piston Goo feet, cut-off k¥, initial
steam pressure 8o pounds, by referring to table, 20 inches diam-
cter of piston at 8o pounds steam pressure, for 100 feet of piston
speed per minute at full stroke requiries 19.4 cubic feet of water
per minute, and at 600 feet piston speed would be 116.4 cubic
feet, and when divided by ¥ stroke would equal 29.1 cubic feet
of water, or 218 gallons of condensing water per minute, and
when condenser is required for pump it is necessary to know how
many gallons of water is discharged regularly by pumpatra
given pressure, For instance : If pump is discharging 500
gallons per minute against 100 pounds pressure or 230 feet head.
As one horse power is required for every 2,500 gallons of water
clevated one foot high per minute, 500 gallons of water clevated
230 feet high would require 46 horse power.  Thus by this simple
table the quantity of condensing water required is easily ascer-
tained, as this table is applicable for any style of condenser used
for steam engines or steam pumps.  You will notice on table in
left hand column the horse power gained for cvery 100 feet of
piston speed per minute.

The officers and members of the Montreal Association of
Stationary Engineers recently presented Mre. J. J. York, me-
chanical superintendent of the Canada Sugar Refining Co., with
a handsome silver tea set and tray, appropriately engraved. The
presentation was made by Mr. Thos, Ryan, and was intended as
& small token of cccognition for the cfficient services rendered by
The members were after-
wards invited to a sumptuous repast at Mr. Yorl's residence.
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INTERIOR CONDUITS.

\When interior conduil was first placed upon the market, its
reception was by no means an enthusiastic one, There seemed
10 be a strang prejudice against that mode of wiring, and it was
thought unnecessary and objectionable by many clectrical engi-
neers. The lnterior Conduit and Insulation Company, which has
since been absorbed by The Sprague Electric Co., was, however,
convinced of the necessity for better methods of wiring than had
existed up to that time, and perseveringly demonstrated beyond
all doubt the desirability and necessity of such a system.  From
its ficst step in offering to the public unarmored asphaltic paper
conduit, this company claim to have met all the varying conditions
imposed by the rapid improvement in the art of modern building
construction. The introduction of unarmored conduit was followed
by that of brasy armored, and later by iron armored. Its latest
product is the flexible metallic conduit, now made in all sizes and
possessing many features of excellence. A few of the many
advantages claimed for this conduit are: By reason of its great
flexibility as well as its perfecily smooth and almost frictionless
interior, it i entirely feasible to string it over beams and around
comparatively sharp constructions, cquivalent to many more
elbows than might be used in the rigid pipe system in the same
situation, and yet retain the wire freedom so essential to drawing
in or withdrawiog.

The design of the conduit is such that while affording the
greatest ease in bending to a curve formation, it abeolutely
prevents the possibility of flattening. The interior is thus invari.
ably of uniform Jiameter and symmetrical proportions,

The surface presented t - che insulation of a conduclor in
“drawing in" iy less than 20 per cent. of its entire length, while
that portion of the insulation in actual contact with the conduit
after it has settled to its position can never exceed 25 per cent. of
the whole, leaving the balance practically suspended in free air.

Another important feature of the construction of this conduit
that will appeal especially to architetts and builders is that the
outer surface is such that plaster or other surfacing material will
rigidly adhere to it, thereby entirely climinating the unsightly
“ plaster cracks ™ so frequently in evidence where rigid conduit
has been covered by a comparatively thin layer or * skim coat.”

1t is generally admitted that the best wire insulations require
cither to be kept dry or to be completely and continuously
immensed in water. Since to effect the latter is impracticable,
the problem is to achicve the former as nearly as is consistent
with practical methods. It is well known that condensation or
“sweating” takes place with great freedom in unlined metal
pipes, and also that the water so condensed will be retained within
a pipe system indefinitely, resulting in keeping the wires moist
without completely submerging them, thus absolutely guaranteeing
the ultimate destruction of their insalation. Now, were the same
pipe thoroughly ventilated thronghout every unit of itg length and
its diameler, it is apparent that the products of condensation
would aot be retained. In fact, there would not be any condensa-
tion.

Flexible metallic conduit is just such a ventilated pipe; by
reason of its spiral formation there is no unit of its length or of its
diameter without its vent.  Wires placed in such a conduit are of
necessity maintained in a condition as free from moisture as is
physically possible short of hermetically sealing them, which, as
is now kuown from long experience, is practically impossible.

The destructive action of a short circuit in unlined rigid tube is
too well understood by electrical engineers and others to require
extended discussion here ; it has been demonstrated, however, by
aclual experiment, that such destruclion cannot occur in the
flexible metallic conduit on account of its perfect ventilation,
which allows the energy of a ‘““short circuit” to be dissipated
throughout every unit of the conduit section in which it develops,
leaving the interior of the conduit as perfect as. before the
occurence of the “ short circuit.”

Experiments with nails, hammers, saws and other tools have
clearly demonstrated that flexible metallic conduit has mechanical
strength superior to commercial gas pipe of the same wall thick-
ness and of approximately the same interior diameter, therefore
as a satisfactory protecting envelope for insulated conductors it is
more desirable than any form of conduit at present manufactured ;
the formation of the outer metal ribbon prescnting an almost
impenetrable surface to nails, ctc.

The tools required for installing Greenfield flexible conduit are
few and simple. An adjustable vise is provided for holding the
tube while it is cut with an ordinary hack saw. A reaming tool,

similar to that used with iron pipes, removes the stight burr
caused by the saw.

An additional protection against any possible injury to insulation
while the wire is being drawn in, is provided by a small, solt metal
bushing which is inserted in the end of the tube and secured
permanently by an expianding tool.  When the bushing i
inserted in the end and the cexpanding too) applied by a
strang pressure of the hand it forces the metal into the spiral
formation of the tube, making a smooth and  frictionless finish to
the end. .

The National Underwriters Association has decided that con-
ductors used in this conduit should have insulation equal to that
required for conductors installed in uninsulated metal conduit, as
shown in theit Rule No, 4o, Class D, and that the conduit will be
approved under the same conditions imposed by them on any
other uninsulated pipe.

As it is manufactured in lengths of 100 feet, and as the cirenit
divisions in interior wiring rarely exceed that distance, it follows
that no necessity exists for a break in the continuity of o division
from junction box to omtlet.  But the great gain is in the saving
of time, labor and cost of construction, as it is obvious that there
ate no elbows with their diminished crass section, no threads to
cut, and counscquently no burden of tools to constitute a work-
man's equipment.  Again, while miany contractors have thought
on account of ity many advantages that it was more expensive
thi s the plain rigid iron pipe,fthis is quite a misconception, as in
addition to the saving it effects in clbows, and couplings, and
Iabor in instullation, the conduit itself is somewhat cheaper. The
use of this conduit therefore solves the problem of 1endering an
uninsulated ** plain * metal conduit thoroughly reliable, safe, and
in all respects a satisfactory protecting cavelope for the insalated
wire it encloses.

The Sprague Company still maintains its position as the pioneer
in thimdepartment of electrical fields.  All its manufactures are
approved by the National Board of Fire Underwwriters, and may
therefore without hesitation be recommended for every kind of
intcrior wiring,

Persons interested may obtain further particulars or catalogues
from the Canadian sales agents, Messrs. Jack & Robertson, 7 St.
Helen St., Montreal,

MOONLIGHT SCHEDULE FOR MARCH.
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H.M. M. M.
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3eee ” .20 } 0 5.0 1120
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13.-cf » 320 » 320 ] 200
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18.. .. # 04O n o 943 3.03
19.... v 0.40 # 10.45 40§
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22.... v 06.30 w130 7-00
o TR 6.40 v 2.30 7-50
240000t w630 ” 320 835
25.. - ' »  6.50 #3400 | 0.10
6.0 " 6.50 ” 4.40 9 49
2700 s »  0.50 # 5§00 {10.40
28...., » 0.50 » 300 | 10,10
29,0 - 6.50 : » §.00 } 100
0.0 » 63 | » 3500 {i10.10
31-ef #0330 | w330 1000
Total.........189.00

The owners of the Velvet Mine in British Columbia purpose con-
structing a railway from Rossland to the mine. It is probable
that clectricity will be the motive power.  Upon this point a ai-
rector of the British Electric Co. will shortly make a report to the
owners.
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SPARKS.
Fhe Lowsburg Flectiic Water and Power Co., of Louisburg,
U B s seckg incarporation,
Ihe Lay Whep o, of Rock Island, Que., intend erecting a
new Lwctory, 1o be operated by steam power.
The Montreal Street Radway Col have fitted up club rooms
tor their men ot the corner of Cote and Vitree streets.

Ihe two companies applying for charters to build an electric
rulway trom Ottawa through the Winchester district ta a point
on the St Lawrence river have amalgamated.

M. WL T, Stewart, electrical engineer, of Toronto, has been
engzaped to prepare an estimate of the cost of 2 system of street
and commercial lighting for Torouto Junction, Ont.

Negoratons are said to be in progress for the location at
Braantord, Ont., of a well konown firm of manufacturers of
electrival apparatuy, whose headquarters are in the United
States.

I'he electne dight plamt at Huttonville, Ont., was completely
destroyed by fire on February 15th, The plant was used for
hghting the town of Brampton, four miles distant, and was insured
for S3,000.

A geatleman has made a proposition to the town council of
Collingwood, Ont., to establish smelting works and rolling mills
theve,  He agreesto expead $1,300,000 on the plant. It is bis
intention to utihze the blast furnace gases for the production of
power to operate the blowing engine and electric plant that  will
be installed for drving the machinery.

Mr. Clyde K. Green has entered upon his duties as traflic man-
ager of the electrie railway system of the Cataract Power Co.,
of Hamulton, and Mr. ). B, Grflith, late manager ot the Hamilton
street radway, has been instialled as purchasing agent of the
wwadicate. Mr. H. R, Leydon has successed Mr. Gordon J.
Headerson as nianager of the Hamillon Electrie Light & Power
Co., and Me. Henderson will be appointed to another position in
annection with the company”™ « plast.

The anvual mecting of the Habfal Electnie Tramway Co.,
Lumted, was held at Halifax on February 12th, The statement

of the directors showed a net profit of $61,708, as compared with
$54,748.54 for the previous year. The percemage of operating
expenses was reported to be lower than in any previot  year,
showing a decrease of 3.9t per cent. as compared with 18q8,
The car mileage increased during the year by 20,334 car miles,
and 2,616,231 passengers were carried, an increase of 196,903
over the previous year. The total instalment of incandescent
lamps throughout the city was given as 17,267, The power station
cquipment was increased by a constant cureent allerating are
lamp transformer of 100 lamps capacity, a line transformer of

50,000 capacity, and tiometers.  Mechanical stokers were placed
under one boiler.

Messrs, Wright & McKinley, of Seaforth, Ont., are still nego-
tiating with De. Norton for the purchase of the electric light plant
at Shelburne, If an agreement is reached they agree to supply
lights at the following rates on a five year contract 1 Forlighting
streety from dusk unti! midnight, and eleven o'clock on Sundays,
with 20 arc lamps, run on moonlight schedule, $300; for lighting
town hall and public library with 20 incandescent lights of 16
candle power, $25. Rates to private takers wouldbe: 1to3
lights, 16 c.p., 4oc. a month ; 4 to 1o lights, 16 c.p., 35¢ a month;
11 to 1§ lights, 16 c.p., 33¢ a month ; over 1§ lights, 16 ¢. p., 3oc.
a month, Bed room lamps, 8 c. p., 82 per vear; 10 c.p., $2.25
per year; 16 c. p., $2.77 per year,  Halls and churches, $1.50 per
to ¢ p. per year.  Cleat wiring, $1 per lamp. Concealed wiring,
$1.25 per lamp,

ELECTRICAL REPAIRS

In the large and well equipped factories where the manufacture of clectrical
apparatus ir. carried out under the piece work system, they find that tepair work or
apparatus sent in to be repaired or rewound interferes with this system, and in many
cases they would prefer nat 1o do this kind of work, as it is almost impossible to do
it with dispatch and ata s Lle price.  Knowing the above to Le a fact,

MESSRS. FRED THOMSON & CO.

774 Craig Street, MONTREAL, P.Q.

have arranged their works for repair work only  They keep armatures cf ncar{y all
makes of dynamos 10 steck, which they loan while repairs are being made. Thar
factory it so arranged that they can run night and day, and work can t - finished in
the shortest possible time. Telepbone Main 3t49.

- Westinghouse
Rotary Converters

Give Satisfaction
for all kinds of
Service . . . .

Ahearn & Soper - Ottawa

AGENTS FOR CANADA




+  March, 1900

GANADIAN ELEGCTRICAL NEWS st

gl SPARKS.
! “i\ The Victoria Telephone Co., of Woadville, Ont,, at a receat

X

»

L

© te

meeting, decided to extend their line to Lindsay,

The British Columbia Electric Railway Co. intend to do con-
£iderable double-tracking in the city of Victoria,

1t is said that the Montreal Street Railvay Co. have decided to
provide special cars for the convenience of smokers.

'v""'* A new building will be erected in Montreal for the Cavadian

Pacilic Telegraphs, the plana for which are now being prepared

by Maxwell & Shuttuck, architects,

The town council of Richmond, Que,, have given a five year
contract for street lighting to the 2lectric lighting company of
that place, at the price of $1,000 per year.

The corporation ¢f the village of Beaurivage, Que,, is secking
power from the Quebece Legislature to construct an eleetrie rait-
way within the municipality and connecting with the city of Mon
treal.

Messrs, Peter Ryan aud Joha Shields, of Toronto, fiave sub-
mitted to the council of Kamloops, B.C., 2 proposition to es-
tablish electric light and waterworks systems costing $100,000,
provided they are given a franchise for thirty years,

The teansport “Milwaukee,” which was chartored to carry
the Canadian cavaley to South Afsica, was fitted with electric
lights, The installation includes a 1o kow. multipolar dynamo
and switchboard, which is being supplicd by the Royal Electric
Co. This is the seccond transport for which this company have
supplied the electrical apparatus,

JOHN R BARBER, President,

GHO, K. OHALLES, Sec.-Treas.

E BAR

SIMPLICITY
DURABILITY
ECONOMY

lteration of Plant necessary.

No a

Economy of Fuel and Increased Boiler EfficiencyZGuarantee
Cut shiows coastruction of the Grate.

Tir Cyverong GrATE Bak Courasy
(Limited), Toronto.

Gt n1t 1 N-=\We take much pleasure in giving you our testimonial re Grate Bars.  The sct you pat in for us is giving perfect satisfaction

venient to op-rate, have ample ait space, and are very economical regarding fuel,

Burns the Cheapest Fuel with
the Best Results,

A Boy Ea;l
Operate It

Send for Deseriptive Circulars
and Testimonials,

When installing new Boslers
specify Cyclone S8haking Grate.

We turnish plaps and specifica-
tions for stting Boilers by most
modern method, to ensure economy
of fuel.

Wo also remodel old plants to
easure the best economy in con-
nection with our Grate Bars,

We make one claim that we
agree to evaporate more water per
e pound of coal than any other device
- {n America.

TaronTo Juseiion, Ont., Jan. 2¢th, 1yce.

They are very con

To every intending purchaser we would advise to adopt the Cyclone Grate Bar in preference to any other kind,  Wishing you every success, we are,

MANUFACTURED BY .. ..

Cyclone

Telephone 11086.

Yours lmlr.
Warr & Waroy

Grate Bar Co., rimitea

Office : 10 King Street West, TORONTO, CAN.

NEW
CATECHISM
OF
ELECTRICITY
A

T 1 IR,

FOR ENGINEERS

AND DYNAMO TENDERS

Engineers desiting a practial book on every-day clectrical practice will find that this book fille all
requirements, as it treats fully upon Dynamns, Motors, Wiring, Electric Lighting Rell-funny, Elec-
tr.c_ Batteries, Telephoues, Electric Elevators, Pumps and Raiiways,
of Electrical Words and Terms.  The volume 1s boud in handy pocker:hook form, red lexther, gilt
edges and gold titles. It has s50 pages of up-to date information, and is fully illustrated with 300

It is alw i itvel€ a dictsonary

5 PRA“TIGAL cu'!rkhis w‘qu'c‘ wgl bs sent jrupaid ljp\\ql;c}fcibt ol; ‘Sal.-s} lg apyﬂ.}ddrn\ in any pﬂll‘nf the world, Tg the
TRE AL NEWS W * N red, wl y BESS I

t TREATISE | oo e el ol om sy s o pmegte v 51

Py will be sent on first paymenit.

SR ! SPBGIAL PROPOSITION

'f & : CATALOGUE 1899.

) &3 PB GE SENT e THEO. AUDEL & CO.,

ISy i oroN N New York City :

R sz 00 REQUEST. O} Send me. postpaid. *'Hawkins New Catechism of

- ' 0 | O tionsi find One Dall fi
ST\ e = nclosed find One Dollar to cover firgt payment. If
SEND ORDERS TO . ... I ¥ the baok proves as advertiscd, | hereby agree to send
T H 0 R UD & G O &V you the remaining dollar within 30 diye.
E ) y E,L . S Name
PUBLISHERS 0 Address

63 Fifth Avenue (corner 18th Street) -

NEW YORK
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The vilhige council of East Toronto is looking into the question
of instaling nn electric light plant.

Vapous sites have been visted by the ity council of Halifax,
N.S., which has devsded to establish o municipal electeie tight
plant.

The United Electrie Co., of Toronto, § arpose eredting new

fiactlory buildings, increased business having made larger works

necessary,

A bydaw will likely be submitted to the ratepayers of Yarmouth,
N. 8., to provide the sum of $13,000 for a steam pumping plant
for the waterworks system.

Messrs, W. AL McelLean, D. Robertson and others have been
incorporated as the Walkerton Electric Light & Power Company,
of Walkerton, Oat., with a capital of $30,000.

Itis stated that the Dominion government hax decided toin-
stalla storage battery plant at Hamilton beach, and to light the
piers and approaches to the canal by electricity.

A very attractive booklet deseriptive of the Lundell motor has
been received from Messrs, Jack & Robertson,  of doatreal,
Canadian agents for the Sprague Electric Company.

The Canadian General Electric Company are in need of ad-
ditional factory accommodation, and it iy probable that they will
erect # large addition to their works at Peterboro, Ont.

The E. B, Eddy Coa., of Hull, Que., have awarded the contract
for clectric motors for operating their factory in Hull to Ahearn &
Soper, Canadian agents for the Westinghouse Company,

The mayor of Winuepeg has announced that he will introduce
a by-law to  provide $300,000 for the installation of a municipal
was plant, also that he will take steps to secure the franchise for
private vlectric lighting.

The Crow's Nest Pass Electric Light and Power Co. has been
incorporated by the Government of British Columbia. It is pro-
posed to develop water powers and supply electric light-and
power to the town of Fernie and vicinity.

Some idea may be gained of the output of the Goldie & Mc-
Cultoch Co., Limited, of Galt, Oat., when it is known that they

sold 34 engines the first 47 days of the present year. They are
busy is all their other departments as well.

Messes, W. B, Snowball, R. A. Snowball, Geo. E, Fisher, R.A.
Lawlor and D. G. Smith are secking incorporation as the Chat-
ham Electric Light Co., capital $30,000, to carry on an clectric
lighting business in the vicinity of Chathan, N, B.

Mr. M. Kyle, of Rat Portage, Oat., when in Toronto recently,
stated that as soon as the mines of the Gold Panner Mining
Company were established on a firm basis, & water power would
be wtilized and the cntire plant operated by clectricity.

One for the New Midland Elevator Co., one for the Beaver
Portland Cement Company, Marlbank, and three lor the
Linde British Refrigerator Co., of Montreal, mie among recem
sales of Wheclock eagines made by the Goldie & McCulloch Co.,
Limited, Galt, Oat,

The C.P.R, Telegraph Company have decided to purchase the
building now occupied at the corner offHospital and St. Francois-
Xavier streets, Montreal, and in the spring to erect on the site
tnereof a new building so planned asto mecet the requirements of
their rapidly growing business.

A committee of the council of St. Mary's, Ont, visited the
towns of Goderich and Seaforth to secure information regarding
the operation of waterworks and electric light plants.  This com-
mittee has recommended that the rown assume control of all
private electric lighting and that additions Le made 10 the plant.

Among recent Nales this year of Ideal high speed engimes made
by the Goldie & McCulioch Co., Limited, of Galt, is one for St.
Francois-Xavier College, Antigonish, N. S, 1wo for Canadian
General Electric Comp-uy, and one for Wm. Cowan & Co., Prince
Albert, N, W. T. These cngines are in demand all over the
Dominion, as the above orders show.

The T. Eaton Company have decided to remove their entire
engineering depariment from its present location in the main
building toa new building recently erected on the north side of
Albert st,, Torunto. As this is one.of the largest isolated electric
and steam plants in the Dominion, this change will involve a vast
amount of labor. The chief engincer of this plant is Mr. E. j.
Philips.

supervision.

CANADIAN AGENTS ccommmmmne

ME RS

... MANUFACTURED BY THE , ..

SIEMENS & HALSKE ELECTRIC CQ. OF AMERICA

To Officers and Managers of Central Stations :

The Duncan Integrating Wattmeters manufactured by the Siemens & Halske
Electric Company of America are constructed after my design and under my personal

The great facilities of this Company have enabled me to complete many improve-
ments heretofore contemplated but never until to-day accomplished.

MUNDERLOH & GO. -

Wri e for Catalogue and Discounts.

MONTREAL
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MANHATTAN

Alternating Current Arc Lamps

You are invited to inves-
tigate our A. C. Series En-
closed Arc System.

MANHATIAN: REGULATING:

‘ .:, ’i‘{‘
B, ";" ,x.:’f‘du“ ’ » .
b7 gt REAGTNGE GOIL , -
/ to provide for any percentage
# POV g '.' . .
g of circuit. ;
C N 202,
rans.

C*R Loss constant at all

loads=200 watts.

MANGATIAN SERIES A. .
ENCLOSED ARG LAMPS

At 6.6 amp. 72 volts
arc=430 watts.

Total loss in lamp=j
watts.

x{ .  Efficiency
=997 .
* ! Power factor
complete cir-
cuit of Lamps
and Regulat-
or=.89.

Manhattan General Construction Co.

Head Offica : NEWARK, N.J. Ganadian Offices Temple Bldg., TORONTO, CAN.

.
e

STY F\ 0\1
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The Canadian General Klectric Company have subscribed $1,000
to the National Patriotic Fund.

Mr. R AL L. Gray, electrical engineer and contractor, Toronto,
has renwoved to new and more convenient offices in the Rossin
House block, 831, York street.

ft is understood that & company will apply for a charter to
operate a street railway in the municipalities of Fairville and
Casleton, adjoining the city of St. John, N.B,

1t is reported that the Cataract Power Company. of Hamilton,
will extend their radial culway  system to Qakville at an carly
date,  Itis abso stated that the Toronto Street Railway Company
will build a road west to the same point, thus completing an elec.
tric railway system between Toronto and Hamilton.

The city of Montreal and the Montreal Street Raitway Co, have
agreed to ask the courts to decide the proportion of cost to be
borne by cach for the removal of snow from the streets during the
winter.  The street railway company has, in the past, paid two-
thirds of the costs, but the old contract having expired, the com-
pany wish a new agreement entered into on the half cost basis.

L

Messrs. Wallace & Little willmake application at the cowing
session of the Ontario Legislature for the incorporation of the
Woodstock, Thames Valley & Ingersoll Electric Railway Cg,l‘ to

construct an electric railway through to the town  of WV, qck,
and of West Oxford to Ingersoll, with branches to othe

UTTON'S BOILER. COMPOUND._AND ENGINEER SUPPLIES

Lubricating Qils and Greases, Flue
Cleaners, Cotton Waste, Pipe Covering,
Asbestos Goods, Rubber Packings,
Brass Goods, Belting and Lace Leather

We Buy the Best and Sell at the Right Price.
to Save Money and Get Superior Goods Write Us.,

THE WM. SUTTON COMPOUND

186 Queen Street East -

If You Want

1
TORONTO

Victor Turbines
OPERATING DYNAMOS

That there are more Victor Turbines in use supplying power for
clectric generators than any other, is due to th¢ many points of

superiority possessed by this Turbine. -
FEATURES WORTH REMEMBERING

High Speed, Close Regulation, Great Capacity

High Ejjiciency, Perfect Cylinder Gate, Steady Motion

RECENT PLANTS INSTALLED: --Lachine Rapids Hy-
draulic & Land Co., Montreal, Que., 12,000 h.p.s Chambly Manu.
facturing Co., Montreal, Que., 20,000 h.ps West Kootenay
Power & Light Co., Rosslamd, B.C., 3000 hep.: Dolgeville

Electric Light & Power Co., Dolgeville, N.Y.; Honk Falls Power
Co., Ellenville, N.Y.; Hudson River Power Transmission Co.,
Mechaniesville, N.Y.; Cataract Power Co., Hamilton, Ont.

CORRESPONDENCE SOLICITED.

The Stilwell-Bierce & Smith=Vaile Co. =

DAXTON, OHIO.
U.8. 4

ELECTRICAL STORAGE

on new Lines.

All containing cells and excessive acid omitted ;
Piles of any voltage, any capacity, in one unit;

Less space, less weight, less price.

Volta Electiic Storage Co.

HAMILTON, CANADA.

Scientific American, Oct. 14, 1899.

Tur AttoMormn e Macazist
has at last come to hand and is
the most thoroughly satisfactory
perindical which we have seen
in any languape on the subject.
s of regular magazine size and
has 111 pages. The qualitv ot the
articles s veny hogh and the ol
lustrations are of the best, Every-
one who s at all interestedain the
autamobile will tind sometling in
the new magazine which willn.
terest i Fuventhe sociad sudeas
far from bem neglected, asthere
is an article on the tecent tloral
parade st Newport and e the
Antomobile Club ot France, The
Autvneblelndey, whichoccopes
SONE e pages, s ety what
has heen necded. On the whele
the magasine s a most satinfag -
sy ene.

$300 R YEAR.

SUBSCRIBE TO

31 State Street,

g3

N. Y. Evening Post, Oct. 9. 1899.

The new illustrated AvTOMO-
BiLE MaGcazINe (New York: U,
S. Industrial Publishing Co.) has
a very aytractiveappearance, and
is so varied in contents, without
undue padding, that one wonders
how the editor can fill his pages
hercafter.  Still, the list on page
101 showsthat there isa consider-
able ““forcign auntomabile press;™
and what forcigners can doin the
way of fumishing ** copy ™ to the
priater, Americans can.  The so-
ciety feature of the new vehicle is
brought to the frant with news
from the Newport festival—the
driver, by the way. not always
sitting on the lett. There are
compelentaseeming book reviews,
ard some concessionsare made to
the general reader in comicalitica
of pencil and verse.  The mags-
zine scems (ree {ron: bias.

NEW YORK.
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A Series Alternating
Street System

‘WHICH IS SUCCESSFUL

Our Constant Current Transformer
can be operated on any Potential, or any
periodicity, and on one, two or three cir-
cuits without additional constant Potential
Transformer as required when so called

“regulator " 1s used.

o Q@ 9

- T —p—

\ i

Power factor and efficiency highest

attainable.

No destructive grounds or short
circuits with other lines where our Trans-
former 1s used.

If vou contemplate a change we can
) g

show you results which HAVE NDT and <«
GANNOT be attained with any other system.

WRITE US FOR INFORMATION

CANADIAN GENERAL ELEGTRIC GO

LIMITED

The Largest Manufacturers of Electrical Apparatus under the British Flag.

HEAD OFFICE: FACTORIES .

TORONTO, ONT. PETERBORO’, ONT,

Braxcu OFFICES @
HALIFAX MONTREAL WINNIPEG ROSSLAND VANCOUVER
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Tenders have just been taken for lighting the streets of the
town of Napanee, Ont., for a penod of ten yeirs.

The Royal Electric Company, at a mectiog of the directors
held a fortaight ago, declared 2 quarterly dividead of two per
cent.

The corporation of Hull, Que,, will shortly et the conteact for
famps, wires and lixtures for the aew are lighting  system.
There will be 55 are lamps.

Me. L. E. Gauthier, of Montreal, is prepariag plans for a boot
and shoe factory to be erected at Hull, Que., in which there will
be installed several electric motors.

The Montreal Street Railway  Company proposes (o place its
wires underground.  The manager, Mr. Fo L. Wanklya, states
that it has been decided to eapend §200,000 on a conduit system

which has become necessary owing to the large number of cars
on the streets.  The work will last about nine months,

The Chambly Water & Power Company have commenced the
construction of & new tail race at Chamby in order to develop the
entire water power. The contract has been givento P, Lyall &
Sons. -

Mr. Geo. C. Robb, of the Boiler lngpection & Insurance Co.,
has recommended that two new horizontal tubular boilers of
125 p. be installed in the Machinery Hall of the Toroanlo In-
dustrial Exhibition. -

The Underfeed Stoker Company of America, was incorporated
last month in New Jersey, with a capital of $1,000,000, to manu-
facture an avtomatic stoker. The incorporators include Messrs.
Geo. Gooderham, W. R. Brock, T. Rowan, J. L. Ross, Elias
Rogers, Lloyd Harris, and J. B. Dill, of Toronto.

King St. East, -~ TORONTO.

MANUPACTURKRS OF

TOPPINS,

FIRSTBROOK BROS. T"ﬁ

SIDE-BLOGK
axp GROSS-ARMS.

WRITE FOR PARTI ULARN

DON'T STAND STILL! |

Re googiesane and secure & | i
ther agh techiracal efucation in
Y ur ey o

Systematic Home Study

dutiug sjain oments wits i

crease vour efficzency and AD

VANCE YUUR SALARY. !

ELECTRICALENGINBERING } |

Taught by Mail, |

Wnte teday fur * Handbwk
T

AMERICAN SCHOOL OF |
CORRESPONDENCE '

{Chartered by Commonwealtl of
Maswachusetts.

Boston, Mass., U.S.A.

Ifyouwantto . . . . . |
i Manufactured

SELL : by the....
I

ANYTHING

MERIGAN STOKER

" Photograph of a Chimney REFORE the

American Stoker was installed.

American Stoker G0.

MONTREAL, CANADA: W. E. GOWER, Manager, Statay Rattwav Cramsexs.

) 4 . .

Thesame THE ...

was

Samey American STOKET insuiiea.

Washington Life Bldg.,
Broadway angd Liberty Street,
EW FYORK.

to the wholesale and retail hard-
ware merchants and manufac- } |
turers !

Please meation the ELECTRItAL NEWs when corresponding with advertisers.

ANYWHERE

fn Canada, you can reach them
through
THAE CANADIAN

HARDWARE AND METAL MERCHANT
MONTREAL and TOROXTO
Circulates in Every Province.

FOR SALE —=

6o K.W. Westinghouse 1000 V. Alternating Generator, with
Exciter ; both in good condition.

Electric Repair & Contracting

617-619 Lagauchetiere Street

Co.

MONTREAL

-4 Australia,

Address all

W —nn—

IMPERIAL PORGELAIN
HICH POTENTIAL
INSULATORS . . . . .

Correspondedce

IMPEZRIAL PORCELAIN
Manufactered by Imperial Porcelain Works.

These Insulitors have been adopted exclusively by such important_Canadian
Transmission of Power Lines as : West Kootenay Power & Light Co.. Bonning-
ton Falls to Rossland ; Cataract Power Co., of Hamllton, DeCew Fal
Hamilton ; Chambly Manufacturin
& Power Co., of Lindsay, Fenelon Falls to Lind
Rapids to Orillla, and many others in Canada,

Is to
Co., Chambly to Montreal : Light, Heat
; Town of Orillia, Ragged
nited States, Mexico and

ok e

General Agent, 7 Anch STREET. BOSTON, MASS,
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[NPROVED _SHHSON" BATIERY

circuit Battery in the world.
Cheapest Battery to usa.

The Strongest and Best open-

JOHN STARR, SON & GO., Limited.
HALIFAX, N. &.
Agent for Ontario and Quebec:
JOHN FORMAN, - MONTREAL

Please mention the ELECTRICAL NEws
when corresponding with advertisers.

ESTABLISHED 1%s

Cutarixs F. Cuxx,d o Jaxen mﬂ:g}x:::‘,u er
BRADSTREETS

Capital and Surplus, $1,500,000.
Offlces Throughout the Civilized World

Executive Offices 2
Nos. 346 and 348 Broadway, Nxw Yorx Citv, U.S.A.
THE BRADSTREET COMPANY gathers infor-
mation that reflects the financial condition and the con
trolling circummiances of every seekes of mercantile
credit.  11s business may be defined asof themerchants,
oy the merchants, for the merchants. In procuring,
verilyiog and T \} g inf , no cffort 13
red,and no ble expense considered too great,
t thé results may justify ats claim as an authonty on
all matrers aflccting commercial affairs and mercantile
credit, Its offices and connections have been_steadily
extended, and it furnishes information concemning mer-
cantile persons theoughout the civilized world,
Subscriptions are based on the service furnished, and
are available only by reputable wholcs.alc‘, Jjobbing and
f: ing ¢ an responsible and worthy
foancial, iduciary and bifsiness corporations.  Specific
terms pay be obtained by addressing the company at
any of its offices.  Correspondence invited.
THE BRADSTREET COMPANY,
Toronto Officet Cor. Mclinda and Jordan Streets.
Hamitton Office : No. 39’{[ames8(mt Soutd.
London Office: No. 355 Richmond Street.
Wnnipeg Office ¢ No. 308 Main Strect.
Vancouver Office: Cor. Hastingsand Hamilion Strects.
Yictona Office : Board of Trade Building.

Tuos. C. Ixving, Gen. Mgr. Westers Canada,
ToxonTO, ONT

The New System
OF EDUCATION
Electrical
Engineering

Mcechanical, Steam Civi)
and Mining knxln«rlng:
Architecture: Drawing?
Surveylng: Chemhtry
Bhorthana : Book-keeping
and Koglish Branclie
I TAUGHT BY MAIL,
~ Over 30 Coursoa.
‘Weo havo helped !&:onnnduo Lettor positions
and salarics. Send for freo clirculars, stating
the aubject {n which you aro interested.
TUE INTERNATIONAL CORRESPUNDKNCE SCHOOLS,
Box 1004, Seranton, I’a.

B

w

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

The r=cognized medium for advertise-
ments for *‘Tenders.

- CANADIAN CONTRACT RECORD:
TON TO.

me Packard Electric Co., Limited

MAKERS OF

Lamps = Transformers

SOLE AGENTS FOR....

Ssheeffer Recording Watt Meters
ST. CATHARINES, ONT.

WESTON EIFRCAL INSTRINET G0,

O O O ok S Ok S

114-120 William 8trest,
NEWARK, N.J., U.8.A,

——EEE
\;\/ ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS axp
CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS
Our Portable Instruments are aized at THE STANDARD the world over.

recog
Our STATION AMMETERS and VOLTMETERS are unsurpassed in point
of extremie accuracy and lowest consumption of energy.

‘Weston Portable Galvano-
meter—{or Biidge Work.,

The ELECTRICAL NEWS i5 the best medium through which to reach users of
electrical and engineering appliances.  Write for advertisement rates.

JUST PUBLISHED

THE

GANADIAN

HAND-BOOK

OF
STERAM

AND

SLECTRICITY

HE preparatory chapters are devoted to a

concise explanation of the foundation prin-
ciples of Mathematics, a knowledge of which is
absolutely necessary to the study of Electricity
and Engineering. In the succeeding chapters
the student is led by gradual stages to a more
complete acquaintance with these subjects, and
is equipped with knowledge to enable him to

pursue his rescarches to any further extent.

Price - 50 Cents

By

Thompson C-H. MORTIMER PUBLISHING CO.
170 Pages of TORONTO, Limited
Tlustrated In Strong Cloth Binding TORONTO - CANADA

Send for Table of Conlents.
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419 St. James St.,
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FIRE ALARM APPARATUS and é l\(/‘\btl:':l‘RbﬁL
TELEGRAPH INSTRUMENTS Telephone No. 1100,
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ELECTRICAL En g Maia Office g n Canadian Office @ I) y
REPAIRING t Exrtei Buinoisg, 71 Bro AD‘;::X\T{T\}\SEE}\ \hum,ml ::;:L(.:‘A?x:: I8, 'lORONTO ONT.

Transformers, Moters and Dynamos

a Specialty. ¢ BRIDGE SUB-STRUCTURES, WATER POWER DAMS, CANAL WORK
72 Colborne St. - BRANTFORD ; and CAISSON FOUNDATIONS a Specialty

ELEGTRICAL SUPPLIES

OF ATIIL EXIINDS
Induction Alternators (No Moving Wires) Transformers
Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

MUNDERLOH & GO.

681 St. Sulpice Street MNMONTREAL
Our Oak Leather is Tanned and Curried in the
“good old way and made into Belting, with the

“accumulative experience of 43 years. “EXTRA”
“brand.

THEJ. G.McLAREN BELTING CO.

FacTory: MONTREAL. TORONTO. VANCOUVER.

Please mention the Caxaman ELFCTRICAL NEWS when corresponding with advertisers.

The ELECTRICAL CONSTRUCTION COMPANY of London, Limited

LONDON - CANADA

“Perfection” Type Engine Generafor

Manufactured 10 any size, or voltage with any standatd engine.

t ted for Isolated Lightin Slow Speed,
. :’x:?%e(l:toc’:)ncc ¢ DYNAMDS isl;nt‘:a‘Spccngly. £ ’*‘ High Efciency MUTUHS
' Switches, Swichboards and Commutators Mways in Stock.
Spare Armatures 3 Armatures rewound-~any type.
> Repairs to Any System on Short Notice.
. Officeand Factory: 90 York Street, London

1E winnl Vancouver, Hallfax
AGENCIES: nRIReE: N oronto. Montreal, Kingston.




