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IN  THIS NUMBEK:
Original Discovery in Toronto, Canada, of the Incandescent Electric Light.
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THE umen ELECTRIC CO., LimiTes

SUCCESSORS TO.

W. A, Johnson Electric co’y. anonto Eleciric Motor Co., lemd. Thompson Electric Co.

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

Head Office ———eseunsyy

134 King St., W., - TORONTO, ONT.
Current, ABSOLUTELY ACCURATE Air Tight

Completel )
R p. tery d From Less than 5 c.p. to Full Capacity
egistere Guaranteed for Three Years Moisture
— Proof
No
Current
Dust Proof
LOSt ‘Cll \bnsﬁ 7' pred “ '* B
l 7"“1 :u:\:'c: - uﬂ e .
: ~, Insect Proot
. . !
Entire R *-::“ i
Revenue Ik o MTRUNQ",
Secured § g onen eArrD, MASS, USA Magnetic .
i X Suspension
No EXTERIOR VIEW OF METER. INTERIOR ViIEW OF METER
Friction . No Wear

MADF )

Stanley Instrument Company

GREAT BARRINGTON, MASS., U S. A

For Sale in Canada Exclusively by .

THE ROYAL ELECTRIC CO,

MONTREAL, QUE. TORONTO, ONT.
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ROBERT A. ROSS, E.E.

Membser Canadian Seniety C.F
Memlwr Ametican Inaitute +. 1.

Formeely Fletrial l‘,n‘im" of Royal Elec ted Co. and
Canadian treneral } levteic Cen

CONSULTING ENCINEER

Spexificationa, Plans, Advice wpon Steam and Flec.
tric. Plants, Power Ty b and Dsuibution,
¢ pecial machines designed

17 ST. JONN STREET - MONTREAL

J, ALEX. GULVERWELL
Blectr.lcfz l all;;'ldraullo BFOKGF

Commerclal Engineer

late Jowal Manager Torunts and Centeal Ontacio for
Royal Viceceia Life.
Futmetly with kdison Lieneral Elgctric Co

6 King St. West (5') TORONTO

EDWARD SLADE
Electrical Contractor
and Engineet.......

137 St. John Street, QUEBEC

WILIH . TURBAYK

ELEBEOCTRICAL
ENGINEBER...

Designer of Electrical Machinery
and Apparatus.

127 King St. E., HAMILTON, ONT.

Roderick J. Parke
CONSULTING ELECTRICAL ENCINEER

Cental Station Lighling.
Long Didance Kloctricnl Pover Tranumissicn
Central Station Managemen..

Estimates _Specifications  Reconstructions
Rejorts Valuatioas

sto Temple Building, - TORONTO CANADA

C. E. SHEDRICK

Manufacturer of swesmes SYERBRCOKE, QUE.

< Higk Grado Blectrical
) Measuring Instruments and
. X-Ray Outtits,

Licenseo of the Whitney
RlectricalInstrument Com-
pany’s Patonts in Canada,

Patnnze Hame ladustries
W~ Al S ask i3 0 trial e

¥. N. Prituirs, President. Gao. M. Orugy sud, Secetary-Treasurer,

F. PHLIPS ELEGTRGAL W

LIMITED)

MONTRBAL, GANADA

BARE AND INGULATED ELECTRIG WIRE

Blectric Light Line Wive
Incandescont and Flexible C

RALHRY EEER B TROLE Wit

Americanite, Nagnet, Office and
Annunciator Wires

Cables for Aerial and Underground Use,

U. S. Factory: AMERICAN ELECTRICAL WORKS, Providence, R, L.
New York Store: W. J. Watson, Ayent, 26 Cortlandt Street. |
Chicago Store: F. E. Doxottor, Agent, 241 Madison Strect.

Manufacturers will find it to their advantage to use the colunins of the

ELrcTRICAL NRWS in making announcemonts.

i Y

The MUMFORD IMPROVED BOILER

is bullt with Sbeet Stoel Case or for Brick Casinp, as desired. It hias an Internal
Fircbhox, Water Circulation similar to a Water Tube Boiler, large heating sutface,
and special armangements fur preventing and removing scale,

Robb Engineering Co., Limited, Amherst, N.S.

8cientific Amarican, Oct. 14, 1899.
THR AvroxomLy MAGAZINE
has at last come to hand and is
tae most thoroughly satisfactary
veriodical which we have scen
i any language on the subject.
[tis of regular magazine sire snd
bas 1v1 pages. The quality of the
articles 18 very high and the -
tusteations arcof the best. Every s
one who is at all interested in the
automabule will tind something in
the new magazine which will in.
terest him.  Eventhe social sideix
far from being neglected, asthere
1< an article on the recent floral
parade at Newport and on the
Automabile Clubof France, The
Auatomobile Index, whichoccupies
SOME NN Pages, is exactly what
has been needed. U the whole
the magazine is a most satisfac-
tory one.

5300 R YEAR.

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

The new illustrated AvToMo-
BILE MaGazINE (New York: U,
S. Industrial Publishing Co.) bas
a very attractive appearance,and
is so varied in contents, without
B| undue padding, that one wonders

SUBSCRIBE TO

how the editor can fill his pages
hereafter,  Still, the list on page
to1 shows that thereis a consider-
able *“forcign automobile press;”
and what forcigners can do in the
way of furnishing ** copy ™ to the
printer, Amcricanscan. The so-
cicty feature of the aew vehicle is
brought to the front with news
from the Newport festival—the
driver, by the way, not always
sitting on the left. There are
competent-seeming bookreviews,
and some concessionsare made to
the general reader in comicalitica
of peacil and verse.  The mags-
zine scems free from bias.

31 State Street,
NEW YORK.
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’ $ Will develop mere power from & given quantity of water than
The M COP mICk any other Turbine.

OUR WHERL GIVES MORR THAK DOLSI K THK SOREROF MoaT WHFRIS OF THR KAMUK DIAMETER, BY REAMVIN G WHICH TUE CORT 1L FAL PER HORAR TORER,

These statements are based on tests made in the Holyoke Testing Flume, where the M'Cormick
Turbine recorded over 8o per cent, of efliciency-—some of the larger sizes over 85 per cent.

THE W'CORMICK TURBINE

MANUFACTURED BY -esasvesss

S. MORGAN SMITH CO., York, Pa., U.S.A.

Nork. —There is no water-power plant, unless under very high head, whose power cannot be increased with the same
quantity of water by using McCCORMICK TURBINES.

o THE

| Grocker Improved Turbine

...JUST PUBLISHED...

THE
CANADIAN e in Herizental Setting, with Quarter Turn Eibew.
HAND-BOOK Bv \ : e Where the nature of
OF WiLLIAM L G the location will .per-
STEAM THOMPSON. A TN b ‘r:ﬁt. its usodthis type
LT i as many advantages.
AND S Lalalal ol R r . It is very suitable for
ELECTRICITY S direct connection to
170 Pages—Niustrated dynamos, and many )
are in operation in
in stmng Cloth Blndlng this class of service.

The preparatory chapters sre devoted to a concise

of the foundation principles of mathematics, Notice how complote and tompact this arrangement is, and how easily it

2 knowledge of which is absolutely essential to the may bo installed. Can you use anythicg of this kind? Your inquirids will
tudy of Elcctricity and Enginevting. In the succeed- raceive prompt atlention.
ing chapters the student is led Oy gradualsiages to a
more cemplete acg i with these subjects and is Water Pewars oxamined and Reperts made.
equipped with knowledge sufficient to enable i to Eetimates submitteg fer Complate Equipments.
pursue bis researches to any further extent.

Price - 50 cents, :

The JENCKES MACHINE CO.,

The C. H. MORTIMER PUBLISHING CO.

of Toronto, Limited . Lansdowne $t., Sherbrooke, Que.

Publiskers,
TORONTO -~ CANADA

Please mention the ELgcTRIcAL News when corresponding with advertisers.

SEND TO |
The Goldie & McCulloch Co., Limited

Galt, Ont.

FOR TWO CATALOGS ON ENGINES

(Ideal and Wheelock.) These will be Sent Free.

There are hundreds of these Engines all over Canada to-day giving
good satisfaction in both large and small plants. Specially suited for
z Electric Lighting and Electric Railway Power.

WE ALSO MAKE GAS AND GAS//LINZ ENGINES, BOILERS, PUMPS, WATER WHUEELS, WOLFP GYRATORS, FLOUR MILL
MACHINERY, OATMEAL MILL MACHINERY, OATMEAL STEANM KILNS, WOOD-WORKING MACHINERY, IRON PULLEYS, WOOD RIMSPLIT
PULLEVS, SHAFTING, MANGRRS, GEARING, FRICTION CLUTCH PULLEYS, ETC., SAFHES, VAULTS AND VAULT DOORS.
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BATTERIES ~ BELLS

We Stock heavily all Standard Batteries and Bells,
and can fill all orders promptly '

Sole Agent {0 e

GORDON, LAW

AND

IMPROVED SAMSON ([ISHI
BATTERIES S

il |IRON BOX BELLS
MR WOOD BOX BELLS
F.IRON FRAME GONGS

We strongly recommend

GORDON BATTERIES

for Fire Alarm, Telegraph, Electric Signal,
Electric Motors, Gas Engines and all places [ERE
where a Closed Circuit Battery is required.

| Improved SAMSON

B Batteries are the Best of
All Open Circuit Batteries.

Pittsburg Transformers, Imperial Lamps,
Motors, Dynamos, Wires, Sockets, Switches,
Shades, Receptacles, Flex Cord, Insulators,
Cleats, Cutouts, Vetter Current Taps, and all
general Electrical Supplies . . . . . . .

John Forman
708 and 710 Craig Street - MONTRE AT,
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‘ ONEY! MONEY!l MONEY II]

Plenty of It in Quebec

A Great Chance For Wiremen!

A PREMIUM OF $o.50 for every Lamp installed on

THE FLAT RATE SYSTEM

PAID AT OUR OFFICE to Contractors on presentation of our lighting contract
duly signed and the work passed by our Inspector.

(See Clause 5 and foot note in Rules Governing Wiremen Below) . . . .

i RULES COVERNING WIREMEN

NOTE.--1t is the intention of this Company to give tha best light poasible, and
N if the rules which are tabulated below appear to be rigid, it is not because the Com-
| pany desires to act with any unnsoessary severity towards any contractor, if its in-
apector anforces these rules, but aimply because the Company wants to sce its custom-
» ors gat satisfaction which they would not do unless the witing ia of the highest order,

(1)- The Company reserves the right to refusc to accept any new installation unless
the wotk has been donte strictly in accordance with the existing rules of the Fire
Underwriters® Associatic . for this class of work.

(2)—The Company reserves the right to refuse to make connection to an installation
where the voltage drop is greater than one volt at any lamp when the maximum
number of lamps are burning.

(3.)—This Company will furnish the first installation of lamps in all cases and in the
case of Meter Rate consumers, burnt out lamps will be exchanged for new ones
at the Company's office.  If the lamps are purchased elsewhere they must yield
an efficiency of not less than one Candle Power for cach 3.1 watts energy ex-
pended, and they must be of a make which is satisfactory to the Company.

(4)—No charge will be made for service connections and no meter rent will be charged.

(5) ~For each lamp oa all new installations connected to this Campany's secvice mains,
the following premiums will be paid to the contractor having brought the signed
contract to the Company’s office and having done the work :—

FLat RaTe SysTeM. —zo cts. for each lamp installed.

MEeTER RATE SysTEM.—10 cts. for each lamp of 16 C. P. or its equivalent installed.
Such payments to be made to the contractor when the proper application, duly
filled out and signed, has been presented, and the Company’s inspector is satis-
fied that the installation has been done in accordance with the above rules.

{6) ~An opal or equally good reflector or shade shall be furnished for each lamp on all
new instaliations.

{7) —No connection will be made for less than two lamps, and no meter will be fur-
nished for less than ten lamps,

NOTE. " All New Installations ~ in Clause No. 5, means only for places wiiich
were not already wired. No commission will be paid for extra lights, or lights
changed over to this Company from other axisting companies.

Pending the Completion or Inspection of Installations a receipt will be given for all signed contracts brought
to the Company’s Office, on presentation of which, and if the work has been accepted, the Commission will be
paid to the bearer.

Jacques Cartier Water

Power Company
‘.. QUEBEC, QUE,
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SPRAGUE ELECTRIC CO. -

NEW YORK .
| § Iron Armoured, Brass Armoured, Unarmoured,
{ | Flexible Steel, for Direct or Alternating Currents

New Price List No. 70 is now ready. Write us for it.

CANADIAN SALES AGENTS

JACK & ROBERTSON

— MONTREAL

Northey Gas or
Gasoline Engine

Supplies a smooth running, continuous, easily-con-
trolled form of power, essential to the operating of
clectrical machinery. It is extremely simple in 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 lsolated Plants,

such as that in a gentleman’s residence or small town.

Send for Information.

** Bufit for Mard Work.’’ o "0 RTH EY MFG. Gu-, ll’::‘l::‘ s-‘.—':(;;;‘:io

THE BEST IS NONE TOO GOOD

SYRACUSE BABBITT BEATS THEM ALL

The largest Machinery Builders in Canada and United States use our Babbitt Metal.
Is this not sufficient proof of its superiority over other anti-friction metals?

If the largest users are satisfied with our Babbitt Metal, why should it not suit you ?
We can furnish you with numbers of testimonials.

Importers and Dealers in Manufacturers of
000000000000000000¢ ’
PIG TIN, ANTIMONY, li

oUraclse smelting WOrkS, wian sirees, MONF6Al
DOLERFEFD WATER PURFYING YSTEN, ©

IRON and STEEL SCRAP.

SOLDER, TYPE METALS,

COLUMBIA PHOSPHOR TIN

’ BABBITT METALS,

and ALU WHITE METALS

JOAN MSDOUGALL - Galgdorian Iron Works, WONTRERL, QUE.

T
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The Incandescent Electric Light

DATA SHOWING ITS ORIGINAL DISCOVERY
PATENT ANTE-DATES THE PATENT
/ THE AMERICAN INVENTOR.

Some interesting historical data bas recently been
placed at our disposal and is herewith presented to read-
ers of Tue Evgctrical News, relative to the original
discovery of the principle of the electric light. It will
interest our readers to learn that this discovery appears
to have been made in Toronto, Canada, and patented
in Canada and the United States prior to the time when
a patent was granted to Mr, T. A. Edison. It is quite
as interesting to know that the patent for the Canadian
discovery was purchased by Mr. Edisonin New York
City at the time when he was making his original investi-
goations and before he obtained his patent.

To Henry \Vood\vard. a medical student, and Matthew
Evans, a hotel keeper, of Toronto,
Ont., appears to be due the credit
tor (be first discovery of the prin-
ciple of the incandescent electric
light. They were neighbors
and frequently experimented to-
gether with a large Smead bat-
tery and induction coil, of which
Woodward was the possessor.,

While seated at dusk one even-
ing watching the buzzer of the
induction coil, the light of the
spark at the contact post drew
their attention. Evans was the
first to notice it, and drawing
out his watch exclaimed, ‘‘ Look
at the light from that spark!
Why you can see the time!”
** My " said Woodward, **it one

IN TORONTO, CANADA. DR. WOODLWARD'S

OF MR. T. A. EDISON, AND IS PURCHASED BY

T
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““ Whereas the said Henry Woodward having invented a new
and improved method of obwmining light by means of cler-
tricity, and baving received advances
and other assistance from the sad
other parties hereto of the first part,
agreed to grant, convey, transfer and
assign to each of them a one-fourth
share of interest in the said invention
and in letters patent therefor when-
ever and wherever obtained,

¢ And whereas the said parties of
the first part being desirous of raising
a turthes sum of one thousand dollars
for the purpose of obtaining letters
patent from  \Washington and of mak-
ing ceriain experiments, agreed to and
did by the instrument hercin recited
grant, transfer, convey and assign
seven thirty-fifth parts or shares in the
suid invention and in letters patent
therefor whenever and wherever ob-
tained to the following parties to wit :
Rupert Mecarse Wells, \W. J. Gibson,
George Trimble, E. Heimrod, Messicurs

DR, WOODWARD'S

could only confine that in a globe
of some sort, what an invention
we would have! It would

world !

From this beginning, in the early part ot 1873, Wood-
ward and Evans worked to perfect the idea, and on
August 3rd, 1874, were granted 2 Canadian patent.
The method of exploiting the discovery is set forth
in the accompanying agreement
promoters :

revolutionize the

by the original

McMurray and Fuller, Emma Pepler
and M. Sheppard, all of the said city
of Toronto, ). E. O'Rcilly of the
city of Hamilton, and A. M. Suthierland of the town of Barric.

¢ And wherceas the said instrument is in the words and figures
following, thit IS O SAY veivrrrnonrnn i vennrrrsnroseannns

¢ \Vhereas Dr. Woodward has invented a new and |mprmcd
method of obtaining light by electricity, and has obtaincd letters
patent for the said Dominion of Canada, and has made applica.
tion for letters patent to the patent office at \Washington.

¢ And whereas Matthew Evans, James Si in McMurray, and
Thomas Richard Fuller have each made advi ces to the said Dr.
Woodward for the purpose of assisting him in carrying out the
said inveation, and are ¢ ch equally interested with him therein.

PIONEER ARC Lawrp,
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* And whereasit s deemed necessary boe the purpose of pro-
varmy the sand detters patent from Washington, and for the pure
prose o makiag certon pracctioal expenments wath aond trials of the
cand myentum, to procnte a farther ads ance of one thousand dollar<.

* And whereas the suad Woodward, Evans, MoMuorray amd
Fulles have agreed 1o divade and appostion their anterests i the
sand mvention nto thrty -Glth party, so that each of the last
named parties shiall hold sesen thiety-fifth parts or shares, and
that the parties waking the sad new advance ot $1,000, shall
also hold seven thurts -titth parts or shares therein, each tew subs.
«crsher or contnbutor W have an interest i the seven thirty-fifths
of the mvention pro ca acoording to the amaut of his subseripe.
ton or contnbution,

** And abereas the parties hereto heseby agree (o the arrange.
meat above menttened.

“ The saud Henry Woodward, Matthew Fvans, James Saurin
MeMurrav and Thomas Richaed Fuller, all of the oity of Toronte,
1 consuleration of the said new subseriptions to be obtained and
at five slulhings to each of them in hand pad, heeceby convey,
teanster and asagn to the ather parties hereto a seven thirty-fifth
interest in the sanl patent or invention pro rata amongst them.
selves acvording to the respective subseriptions or - contnbations,
amd the said other parties hereby agree to pay to the said Wood.

Tir Late Marttirw Evans,

ward, Evans, McMieray and Fuller, for the purposes above men-
toned, the amounts st appasite their respective names.  And
the sad Woodward, Evans, MceMurray and Fuller agree to use
the sad money exclusively for the purpases above mentioned
procuring the said letters patent from Washington, and for
making the said experiments or trials. It is understood that so
soon as the said subscriptions are made, all the parties oreto
arc part owners in the said patent  or invention, and that their
interests therein are as above set forth,

¢ Tt s further understood that the Gramme electrical machine
purchased by and imported from Paris by the said MeMureay and
Fuller, shall, w the event of the oltimate fajlure of the said in-
vention, he the exclusive property of the said McMurray and
Fuller, but in the event of success, it becomes the property of the
partnenship liereby created on payment of $1300.00.

It is further understood and agreed by and between the parties
heretothat Dr. Woodward shall at once proceed to Washington for
the purpose of procuring the said lettens patent, and that the said ex-
periments and teials shall be proceeded with continuously immedi-
ately after his return. And the said Woodward, Evans, Mc-
Murray and Fuller promise and agree with the other parties hereto
that the said Woodward shall immediately after the said $1,000
«hall have been subseribed, proceed to Washington, and ahall, if
possible, procure the said letters patent, and shall immediately,
after s return, proceed continuously for a peniod of three monthis
with the said expenments or trals, saud expenments or trials being
wade with the view of practically proving that at least fifty electric
hghts can be shewn from the said machine at the same time.

“And they further agree that the sati sum of $1,000 shall
be suflicient for the purposes aforesaid.

*Dated at Toronte the fourteenth day of May, one thousand
cipght hundred and scventy five,

\nd whereas the said instument 1s executed by all parties
hereinbefore named

“And whereas the whole of the said one thousand dollars has
been properly expended.

“And whereas it Being desirable to rise a further sum of money
by wav of additional subueription for the purpose of taking oot
lettees pateat at Wadhmgton, the partics hereto of the second
part have ageeed, wn consideration® of receiving a further interest
in the said invention and in the letters patent therefor whenever
and whereever issued, cach to advance to the parties hereto of
the first part a further sum of thirtysthree (.20 dollars,

*Now this indenture withesseth that, in consideration of the said
addiional subseriptions of five shillings 10 each of the parties of the
first part, the recompt whereof is hereby acknotvledged, the said
parties of the first part, and cach of them do hereby sell, transfer,
asugn and grant to the parties hereto of the secomd part their
and each of their executors, administrators and assigns respecs
tively, three thirty-fifth shares or parts i the sad invention and
letters patent in addition to the shares or parts granted and
assigned by the «aid recited instrumnent,

“And whereas it iy hereby agreed by all the parties hereto that
the shares, parts or interests of all of the said parties in the said
imeation and in the letters patent theeefor whenevee and where-
ever the «same may be issued, shall be as follows  the said Henry
Woodward shall have own possession and be entitled to «ix thirty-
fifth shares or pacts ; the <aid Matthew Evans o seven thirty-lifth
shares or parts 3 the said James Saurin McMum\_\‘llo seven thirty-
filths shares or parts; the said Thomas Richard Fuller to seven
thirty-lifth shares or parts ; and the said Rupert Mearse Wells,
W. J. Gibson, George Trimble, E. Heimroad, Ao M, Sutherland,
Emma Peplar, M. Sheppard, and J. E. O'Reilly cach to one thirty-
fifth share or part, all of the said parties being joimt and several
owners and not partners, and for the purpose of more effectually
vosting the said  sharcs, parts or interests in the seseral parties
entitled thereto, the said Henry Woodwird hereby, in consider-
ation of the premises, grants, transfers and assigns unto the said
Matthew Evans, and to the said James Saurin: MeMurray, and to
the said Thomas Richard Fuller, cach of them their and each of
their executors, administrators and  assigns, seven thicty-fifth
shares or parts in the said invention, and in the letters patent
therefor, and 1o cach of the following parties, namely, Ruperst
Mearse Wells, W ], Gibson, George Trimble, E. Heimrod, AL M,
Sutherlaand, Fmma Pepler, M. Sheppard and J. E, Q'Reilly their
and each of their executors, administrators and assigns, one thirty-
fifth share or part thereof, and the said Matthew Evans, James
Saurin McMurray and Thomas Richard Fuller join and concur in
the said grant or transfer to the said other parties and acknow-
ledge the same to be valid and binding.

“.And the said pasties of the second part hereby agree to pay to
the said parties of the fiest part each the sum of thirty-three (y5%)
dollars, the receipt of the said Thomas Richard Fuller being a
valid discharge therefor.

“And the said parties of the first part agree to use the said
money exclusively for the purpose of procuring the issuc of letters
patent at Washington, and the said Henry Woodward hereby
agrees after the issue of the said letters patent, to executeto the
other parties heretotheirand each of their exceutors,administrators
ot assigns, such further instruments and assurances for the Better
and wore effectually conveying to them their said respective shares
arinterests as may be reasonably required or legally necessary.”™

In witness whercof the parties hereto have hercunto sct their
hands and aflixed their seals:

O(yIV./. e ar, X
Cebivicd o I

1Y 'ml Pt } /4/6(»[(

fjé"ﬁ k- %A?!‘&a 2cacy .
7\‘7’0—-::74..(“}_ Iv&«\.m '
Ftloe o RoPo, Yrasl 'I

P o Gopoikt 4%24,,// 2z
5-%...;;—(.77:' “701{

7‘\ 56,,“.4..44 % y .

Matéd“u& 4...37. ¢« 4 - '
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Mvr. A. M. Sutherland, one of the signc;'s of the above
agreement, in response to the request of a relative in
Toronto for information a1 the subject, wrote as follows :

6y Camegice Ave., East Orange, Nov, 24, 180,

My DEAR R —

M- - tells me that somchow you came across
a document signed by me somie years agoe showing some connec-
tion with electric incandescent hight, and  wishes me to tell you
what 1 know of the matter. [t is thiv.  Somewhere detween 1K67

tween the cnds of two heavy carbon rods through which a very
strong current of clectricity was passed 3 but the whole affuir was
so clumsy that 1 took very little “*stock™ in it,  Therelore, when |
Bieard that sotcething neat and apparently serviceable was discos
ered by ane neas heme, and that he wanted help to tollow up his
experiments and to obtain patents, 1 readily jomed a number of
friends and others and agreed to furnisl the «um then supposed
to be sufficient.

Two patents had been applied tor in \Washington at the same
time for almaost adentically the same thing, One of these was Dr.,

H. WOQODWARD.

No. 181,613

2

FIG. 2

F1G.1. .

ELECTRIC LIGHT.

Patented Aug. 29, 1876,

FIG. ¥

>

C
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By / / //W

Attorney.

and 1875, | think it was, I was int-pduced by Mr. T. R. Fuller,
a sonof the late Bishop Fuller of Niagara, to a medical man
named Woodward who was decp ir the study of electricity, 1
was told that this geatleman had discovered two very important
facts unknown to students of electric science, viz., the possibility
of dividing the current, and the fact that placing a thin film of car-
bon between the polesin a circuit and enclosing the same in a
vacuum would, by the incandesence of the carbon §lm produce a
strong light. 1 recollected that a year or two before I had scen
is. the **Universal Exposition™ at Parisa strong light shown by M.
Gramme of that city, which was produced by anazc formed be-

Woondward’s and the other was by a Russian whose name, {
think, was Ladigan. Dr. Woodward and this Russian were de-
clared in *“interference " and had 10 fight each othess’ applica-
tion before the patent authorities in Washington, Dr. Wooa

ward won by proving priority of invention. After this it was
found that so much money was required and apparently  so little
progress made towards completing the wavention, that after our
first investment, we decided to putin no more moncy until we
could personally sce the lights, which up to this time none of us
had cver scen but bad taken on faith. This displeased the in-
ventor so much that he left for Englaad and for years we knew
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nothing of his whereaboute, A few years after this I moved to
New York, and in the course of business 1 was thrown into more
or less inumate relationstyp with the now famous electrician,
Thomas . Edison, who was at that tune expenmeating with the
clectric incandescent lamp at Menlo Patk, N.J. I talking about
itone Jday, I chaffiogly siid 1 *¢ Why Edison, you are nowhere !
Lam part owner of a patent severad years older than yours on
nbout the same thing you claim. ~ e asked what patent 1 re-
ferred to and | told him, he remarking ¢ ** Q, 1 know that patent,
s nogood ¢ The next day one of Me, Edison's sen, whom |
knew very well, asked me how much 1 would take for my claim
m the Woodward Patent, and that day 1 sold it to this gentleman,
who in turn made over the papers to Mr. Edison.  This is all
Yours truly,
. Sud) A, M. SUTHERLASD

UNITED STATES PATENT OFFICE.

Henry Woodward, of Toronto, Ontario, Canada, Assignor,
Mesne Assignments, To Rupert Mearse Welly, Thomas
Richard Fuller, and Ernest Heimrod, of same place, and
Charles H. Woodward, of Lindsay, Canada.

IMPROVEMENTS IN FLECTRIU LIGHTS.

Specification forming parg of Letters Patent No. 181,613 dated

August 2q, 18370 ; application filed Jany. 4, 1875,
To AL Wios [T May CONCERN :

Be it known that I, Henry Woodward, of the city of Toronto,
county of York, w the province of Ontario, Canada, have invent-
ed new and useful improvements in the artor process of obtaining
artsfivial light by wcans of clecteicity , and 1 do herely dedare
that the followmg, taken in connection with the drawings which
accompany and form part of this specification, is a description of
my imvention sufficient to enable these skiiled in the ant to prac-

tice it.

In the first place, I use a gas engine or other suitable motive
power, for the purpose of rotating a magncto-ciectric machine,
aml at such a velocity as shall ereate eleciricity sufficient to heat
vertain pieces of carbon heramafier descnibed.  The magneto-
clectric machine should be of sufficient power for the purpose of
heating the carbon to a state of mcandescence. A prece of car-
bon of svitable <ize is scraped and shaped uatil fitted for the pur.
pose ; one pole ss then attached ta the top of the carbon, and the
other tothe bottom thercof, by suitable clectrodes. 1t is then
enclosed w a glabe or other sessel, either of glass or ather sut-
able matenal.
vessel after st has been heraetwally scaled at the ends, and the
globe is thea filled with a rarefied gas that will not wnite  cheni.
cally with the carbon when hot. Electricity is now supplied, and
in suflicient quantity to beat the carbon within the vessel toa
state of incandescence.  The rarefied gas previously introduced
now becomes luminaas, and constitutes the light herein designat-
ed as 't Woodward's electric light.”

This arrangenient and process will give a light of any required
ntensity, and there s, practically, no limit 10 the number of
hghts that may be abtiained from ane magacto-clectric machine.

In the accompanving drawings, the same Ietters of reference
indicate the same parnts in all the views, and also in this specifi-

Ine aicas then exhausted frow the said globe or

cation.

Figure 1 is an elevation or front view of a picce of carbor, and
is marked B. It is suppoced o be scraped and shaped until suit-
able for the required purpose.

Figure 2 is alyo an clevation or front view of a picce of carbon
with the clectrodea E.E. attached thereto leading toand from the
posunne and negative poles of the battery, one being attached at
the 1op and the other at the bottam of the carbon.

Frz. 3, is 2 sectional elevation, showing a globe marked .\, but
which may be a vessel of any other suitable form.  The prepared
carbon, B, is alvo shown therein with the aforesaid electiodes
E.E. attached thereto ; shawing also a tube G, with an airtight
sop-cock, 1o be used wm exhausting the air trom the globe 3, and
for the anjection of ravelicd gas nto the same § showing, also,
the hermetical sealing of said vessel atthe ends GIG. of the
tubes, and showanyg also the stand D,

Fig. 4 o sectivaal clevation, showingg the adapiation of
another form of vessel, A Thas drawingg s on a larger seale, in
arder 10 show the manner of closing the ends of the vessel which
1s done by brass sockets :that at the 10p bewng marked K, and
that at the bottom bewng marked L showing also a carbon B,
different in form from that inthe other vessel, and baving the two
clectrodes ECE. runming to and from the poles N and M.

L

Figr. 5 is an eclevation, showing one mode of connecting the
vanous hghty with the machine by means of two trunk wires or
clectrodes HLH. running from the positive and negative poles
M and N of the machine, with branches b, b, &c., therefrom, to
cach light.

Fig. o is also an elevation, showing anather method of connee-
ting the lights with the machine, each light having a distinet wire
b, runining to each pole M N of the machine or battery. laving
thus deseribed my invention, 1 claim- A carbon B, in combin-
ation with a lamp or other suitable vessel, Ag filled with rarcefied
gras, possessing the property of not chemically combining with
the carbon when in a state of incandescence, in connection with the
deseribed arrangement and mode of connection of the clectrodes
E.E. with the carbon, all as shown and sct forth,

HeNRY WOODWARD,

WiLniam Firen,
GEORGE T. SyaLLwoon,

Witnesses [

The first incandescent lamp was constructed at Mor-
rison's Brass Foundry, Adelaide St. West, Toronto, and
was a very crude affair. It consisted of a water gauge
glass with a piece of carbon filed by hand and drilled at
each end for the electrodes and hermetically sealed at
both ends, having a petcock at one end with a brass tube
to exhaust the air.  Woodward made the mistake of
filling the tube or globe of this lamp with nitrogen after
having exhausted the air. If, as Professor Elibhu Thom-
son has said, he had stopped when he had the tube ex-
hausted, he would have had the honor of being the in-
ventor of the incandescent light as used for commercial
purposes.

Six of these primary lamps were made up and con-

nected in series. Evans was accustomed to tell of the
excitement which attended the watching of these lamps
coming to incandescence. To use his own words,
* There were tour or five of us sitting around alarge
table, Woodward at the head. The six lamps were
strung in series from two supports on the table. Wood-
ward closed the switch and gradually we saw the carbon
become first red and gradually lighter and lighter in
color until it beamed forth in its beautiful light. This was
the most exciting moment in my experience.” Evans was
also accustomed to express the opinion that the inven-
tor never gets the reward of his labor, and that by right
he should have been the man to reap the benefit of this
invention, in the perfecting of which he had expended
$20,000.

As the result of his experiments, Woodward decided
that a much stronger battery would be required to obtain
the desired effect, and in company with Evans he went
to New York City to sce what they could obtain in the
shape of a stronger machine.  Finding that such a ma-
chine could not be obtained in New York, Woodward
was dispatched to Paris to obtain, if possible, from M,
Gramme a machine that would do the work. He was
absent four months and succeeded in purchasing a ma-
chine from Gramme which he shipped to Toronto by sail-
ing vessel. The arrival in Toronto of this machine gave
rise to much excitement among the electrical fraternity
of that day. The machine stood about four feet high
and cost 4'300. One of similar capacity could Le bogght
to-day for §33.

The machine was firat tested on the premises of a'ﬁ
hardware company on King St. Waest, near the Gurney
Foundry Company’s proonises. Permission was obtaincdi
to couple the machine on to a line shaft which was pro
pelled by a Go h. p. engine, but on attaching a single”
light to the dynamo the engine was immediately shut
down or the belts thrown off.  Finally the machine was
made to run successfully a single arc lamp which, as
above stated, was of very crude construction and was
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controlled by hand feed- The machine was supposed to
have a capacity sufficientto operate soincandescentlights,
The single lamp, backed by a reflector, gave out sucha
strong light that Evans declared that the street car
horses stopped opposite the building in which it was,
while people from the surrounding neighborhood ran
over to the factory, thinking it was on fire. The machine,
however, would never run more than one light at a time.
This first arc lamp was invented by Woodward also,
and is said t > have been manufactured by a machinist
named Nesbitt. Woodward and Evans were the subject
of much public ridicule, being frequently called **cranks.”
After the invention had been thus far tested, outside
capital was obtained, and a company formed for the sup-
ply of incandescent and electric lights to the city and
private individuals. It is interesting to note from Mr.
Sutherland’s letter that some of the original stockhold-
ers put money into the enterprise before having ever
seen the light, and that when they declined to put up
more money on the same conditions, Woodward became
much displeased and left for Europe.

Dr. Woodward is said to be now residing in London,
Eng., while Mr. Evans, who was his partner, and whose
portrait accompanies this article, died in Toronto last
year. <

We are indebted for much of the above data to Mr. J.
J. Wright, manager of the Torontu Electric Light Co.,
and Mr. Patriarche, of the Electrical Maintenance Com-
pany, Toronto, who sometime ago purchased the orig-
inal of the agreement printed above, and other documents
relating to the subject.

QUESTIONS AND ANSWERS.

Subscriber writes: Will you kindly answer the follow-
ing questions in the next issue of THE ELECTRICAL NEWS:

1. What is the situation of Shawenegan Falls, where
the new power plant is to be located.

.2. Where did the name of ** Bus-bar” ariginate, and
why is this term used? 1 have noticed that Laglish
electrical papers term it ‘* Ominbus-bar.”

3. What length and size of wire would be required
for winding a curling tong heater for 114 volt circuit?

ANSWER. —- 1. The St.Maurice river, as is well known,
is one of tne most important northern tributaries of the
St. Lawrence, emptyinginto it at Three Rivers, Que.
Seventeen miles from the mouth of the St. Lawrence is
located Shawenegan Falls, where the water power de-
velopment has been undertaken. These falls are, there-
fore, about go miles distant from the city of Quebec and
412 miles from the line of the Great Northern Railway,
while the Canadian Pacific Railway passes within ten
milesof the falls. A map showing the proposed develop-
ment of the falls appeared in THe ErLecTricar News of
March, 1899.

2. It is difficult to say just where the name *¢ Bus-
bar” originated.” It was used in the carly days of the
incandescent light and signified the common bar to
which the terminals of all dynamos were attached and
from which all circuits extended. The word is short-
ened from omnibus, which is Latin, and the dative case
of the pronoun omnes, sigaifying “all.” Omnibus,
therefore, is literally *“ for all.”  Hence also its applica-
tion to the well known vehicle of that name.

3. If our correspondent will take about 33 feet of No.
24 or 23 B. & S. gauge German silver wite, wind same
on a piece of brass tube of sufficient diameter {o admit of
catering the tongs, and sufficient length to admit of
their heating cnds, previously wrspping the pipe over
with a layer of asbestos cloth, he will then have accom-
plished the bulk of his task. The wire, of course, should
be uninsulated, and space should-be left between each
convolution as it is put on. The wire will have to be

drawn on quite tightly (not sufficiently so to cut through

the asbestos), as it will expand slightly when the cue.
rent is on. As all the wire will probably not go on one
layer, repeat the pracess, that is, cover the first coil
with asbestos and wind back on top again, and so on
until the length of wire is all coiled.  Bring the start
end and finish end to binding posts on the outside of the
outer shell, said binding posts being insulated from the
shell with mica washers, and mica or fibre tube around
the screw. If the bare wire comes close, or if you re-
quire to make a cross-over, use picces of clay pipe stem
to insulate one from another.  When finished the coil
should have an outer Iayer ot asbestos, and any further
space can be filled up with asbestos clippings so as to
keep the heat in as much as possible.  The accompuny-
ing sketch shows the finished article, dotted lines show-

AJ — L "
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ing inner tube on which asbestos and German silver
wire are placed. It will be observed that the whale can
be made out of brass tubing of suitable diameter, and
the ends cut from thick brass sheet. Donot solder any-
thing, as it will melt ; tap and thread one into the other,
or fasten pieces with machine screws.

NoTe.—An easy method to ascertain the amount of
wire required for any heating device is as follows : First
determine on a size that will not take too much current
for the work to be donec; then stretch out a quantity
(be sure there is not too much) on pins spaced along a
board, take wires from current supply, attach one to one
end of thix spaced out German silver wire, use the other
end as a sliding contact, beginning at distant end and
sliding it along the wire, which, of course, becomes hot-
ter and hotter as resistance is being cut down, until the
wire assumes a blue shade owing to heat.  Stop then,
and cut off the picce between the current contacts and
us¢ it for your heater. When enclosed from air it wilf
be hotter, therefore we advise stopping when it assumes
the blue shade.

PERSONAL.

Mr. James A. Hicks has been appointed electrical inspectorin
Montreal for the Royal Electric Co

Mr. J. M. Clark, a director of the Smith’s Falls Electric Light
& Power Co., und a promineat business man of that 1own, died
last month,

Mr. George White-Friaser, E.E., has returned 1o Toronto, afier
an absence of more than one year in the Yukon district on a gov-
crament commission,

We Iearn with regret of the death, on January oth, of Mr. Jas.
D. Smith, of this city, father of Mr. J. Norman Smath, clectrical
engineer of the United Electric Co., Limited.

Mr. R. A, Ross, of Montreal, consulting electrical engincer of
the C.P.R., recently left for Rossland, B. C., to inspect the plant
installed at the company's roumd biouse there.

Mz, Joseph Lappin has resigmed  his position as clectrician for
the Metropolitan Railway Company, of North Toronto, and s
now in the employ of the Canadian General Electric Company.

Mr. DL AL Shiles, traflic manager at Vancouver for the Bntish
Colambia Electric Railway Co., has been trandferred to New
Westminster, as local manager thicre, and is succecded by Ms, ).
1. Franklin.

Mr. Mark. B. Thomas, who was manager of the Hamilton &
Dandas Railway, which raad has passed into the hands of the
Cataract Pawer Co., has been appointed 1o a responsible position
in connection with the steeet railway svatem of this company.

Archibald Rowan, inspector of jpas and clectne Giglt at S,
Joln, N.B., dicd in that city on January toth, at the age of 50
years.  He was appointed to the above ponition in 1873, previons
to which time he had been promunent i cie affars and & candie
date for the mavoralty.

Me. Herbert J. Somerset, manager of the Winnipew Electric
Street Railway, has aceepted a lucrative position as genceral
manager of the tramways at Perth, West Australia.  Mr. Somenet
was much esteemed in Winnipegg, and carrics with him the bewt
wishes of numcrous fricads.
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We are privileged to publish in this
number some interesting data regarding
the history of the invention of theelectric
light. Canadians will no doubt be surprised to learn
that the principle of incandescent electric lighting was
discovered in Toronto prior to the time when Edison's
invention was placed before the public, and that this
Canadian invention was sold to Mr. Edison, 2ad were
no doubt used by him in the further exploitation of his
inventions and discoveries.  We are largely indebted for
this interesting data to Mr. J. J. Wright, manager of the
Toronto Electric Light Company, himself a pioneer in
the clectric light industry, and to Mr. Patriarche,
manager of the Electrical Maintenance Company, who
secured much of the information by personal interviews
with Mr. Matthew Evans, one of the original promoters
of the discovery. It is gratifying to learn that Canada
is not only the scene of some of the greatest achieve-
meants in theapplicationsof electricity, but s also the home
of some of the most important discoveries relating to
the science.

Rlectric Light
Invention in Canada.

e ol e e egree

T}lb accident which caused the death
m:;;:‘g;‘;‘u’:‘. of Mr. Alphonse Girouard, and which
is referred to by out Montreal corres-
pondent is, to say the least, peculiar, and so far as the
electrical fraternity is concerned, no entirely satis-
factory explanation has been given. It appears that
two rival electric lighting companies had their primary
alternating lines, operating under a pressure of 2,000
volts, in close proximity. This voltage in some way
came in on the secondary mains, which normally were
at 52 volts. The theory is advanced that the primary
wire came in contact with a guy wire, and this in turn
with secondary supply wires, bringing the 2,000 volts in
on one side. ln order to permit of the accigem, the
inside wiring must have been grounded, so it is sur-
mised that the deceased stood on an iron rail in front of
the hotel bar to raise himself up sufficiently to grasp
the socket. Rain was falling and a strong gale ot
wind blowing at the time, and it is possible that the
wind may have blown the dangerous wire into contact,
as the trouble patrols were unable, shortly after the
accident, to find high voltage in the premises. It has
not been ascertained whose primaries caused the
accident or how they came in contact with the second-
aries. The transformers are reported to have been
in good order. The accident is unfortunate, as
it alrecady has had a tendency te make customers afraid
to turn on their sockets. It may truly be said, how-
ever, that the peculiar combination of conditions which
resulted in this accident will very rarely be met with, and
are almost impossible in dwelling houses.  Neverthe-
less, it is in the interest of electrical progress that the
matter should be thoroughly investigated and all the
facts concerning the case placed fairly before the public.
This will be the best means of dispelling prejudices
against electricity based upon erroncous versions of this
accident.

Tm. address of the president of the
North-Western Electrical Association,
delivered at the eighth annual con-
vention held in Milwaukee on Januury 17th, contains
tood for thought for central station managers. His
remarks were confined to @ review of the conditions
surrounding the operation of central stations. The

changes in practice to which he refers have had practical

Central Stati0a
Practise.
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demonstration in Canada as well as in the United
States, and the suggestions offered regarding operating
methods are likewise applicable on this side of the
border. Sketching the progress made in central
station machinery, Mr. Daoherty expressed the opinion
that the constant current transformer is here to stay,
and that street illumination by series alternating en-
closed arc lamps is a decided improvement over the old
series direct-current open arc. The distribution ot
light is materially improved and a more uniform
illumination obtained. Instances are cited where two
central stations had adopted gas engines as prime
movers, using sizes as high as 630 h.p. It might
be mentioned that in Ontario the Sandwich, Windsor
& Ambherstburg Railway Company have just installed a
130 horse power gas engine for operating their electric
road, to replace a Corliss steam engine. The president
referred to the necessity of a better distribution of street
lighting, and his opinion is that this may be accomplished
by the greater use of the incandescent lamp. He
thought there had been little improvement in the past
few years in direct current methods, but this could not
be said of alternating current appliances and methods.
In the past, ‘‘unaccounted for current” in alternating
current stations had often amounted to 8o per cent. of
the output, but modern transformers, up-to-date
methods and equitable rates promised to reduce this
loss to an almost negligible quantity. The average
central station was handicapped for four reasons,
namely, improper and insufficient education of opera-
tors, poor accounting, lack of capital, and inequitable
rates. He strongly recommended the further education
of present employees. When speaking of employees,
Mr. Doherty might have gone further and said that the
remuneration which is sometimes given to those in
charge of electrical appatatus is not such as could be
expected to induce such persons to put forth their
greatest efforts towards self improvement and the
welfare of the business. The subject of municipal
ownership wa, discussed at some length. The con-
clusion reached was, that the main protection against
municipal control lies in educating the people with
regard to its fallacies.

The Proposed Dodge 'VE have had the opportunity of ex-
Telephoze Company amining the prospectus of the Dodge

of Cxnada, L4 Telephone Company of Canada, Limit-
ed, and the circular letters accompanying the same.
Some of the features of this prospectus seem to call for
particular mention and enquiry. The first of these is,
that, while the company has not yet been granted a
charter or completed its board of directors, it is solicit-
ing from the public applications for stock, such applica-
tions to be accompanied by a deposit of 10 per cent.,
a further payment of 25 per cent. to be made upon
allotment, and the balance subject to call as required.
These deposits accompanying applications for stock
will, it is stated, be deporsited in the Imperial Bank of
Canada in Toronto in the name of the trustee of the
proposed company. \We do not abserve that the name
of this trustee is printed in the prospectus. The only
names there printed appear to be those of the bankers,
the solicitors, and the promoter of the proposed com-
pany. Can a company thus organised legally accept
applications for shares and pavments on account of
stock thus applicd for? The prospectus states : * The
ordinary telephone system has been materially improved

by Mr. Burton R. Dodge, of Post Mills, Vermant, an
inventor ot marked ability, and a gentleman possessed
of a lengthy experience in the practical operation of
telephone lines.  These improvements are completely
protected by patents; the number of his Canadian
patent being 60,912, and ot the United States patent
606,803. And it is now proposed to incorporate a
company under the Joint Stock Companies Act to
operate Mr. Dodge’s improved invention in the city of
Toronto, and elsewhere in the Dominion of Canada,
with the ample capital of $3,000,000, divided into
3,000,000 shares of vne dollar each.  One-balf of this
gross number, or 1,500,000 shitres, will be set apart in
8 per cent. fixed, cumulative preference shares- divi-
dends payable half-yearly ; and the remainder, the
other 1,500,000 shares will be written as ordinary
stock under the direct control ot Mr. Burton R. Dodge,
his heirs, or assigns.” If we rightly understand the
meaning of the latter clause of the above paragraph
copied from the prospectus of the proposed company,
the purchase by Mr. Burton R. Dodge of a single
share of stock, in addition to the 1,500,000 shares which
are to be transferred to him in exchange for the use of
his patents, would give that gentleman entire control of
the company. This understanding of the terms of the
prospectus seems to be verified by the following
additional clause in the prospectus : ** A rapacious and
unscrupulous monopoly has in various instances else-
where destroyed all immediate chance of competition,
either by buying up a controlling interest in the stock,
or by paying a lump sum for the stoppage of the busi-
ness; and with the view of preventing such a cul-
mination in connection with the operation of this
company, Mr. Dodge will retain the controlling in-
terest in the stock.” Another clause to which we
desire to direct attention reads as follows :  ** All appli-
cations for shares should be made upon the form
attached to this prospectus, and should be promptly
forwarded to the bankers of the company, together
with the ten per cent. payable on application. But if
no allotment of stock be made, such deposit shall be
returned less such expenses as may be incurred up to
that time.” It is here clearly stated that the company
assumes the right, even in cases where no allotment of
stock is made, to retain such amount of the applicant’s
deposit as may be considered necessary, to be applied
to the payment of expenses incurred. What is to
regulate the amount of the expenses, and what
guarantee has the applicant that the whole of his
deposit will_not be held by the company and applied to
expense account? What right has a company to
retain the money of an applicant whose application for
stock has not been granted? The form of application
for stock reads as follows : ** I hereby request that you
will allot me .... shares of one dollar each in the
proposed Dodge Telephone Company of Canada,
Limited, upon the terms and subject to the conditions
mentioned in the prospectus.”  Thus, the applicant for
stock, when signing his application agrees that the
stock shall be issued *‘upon the terms and subject 10
the conditions mentioned in the prospectus.” It would
be interesting to learn how many applications for stock
have been received by the promoters of this proposed
company.

Mr. Thos. Jackson, for fouricen years muanaper at Stratford,
Ont., for the Bell Telephone Co., Was retired, owing to advanced
years. He has been succeeded by Mr. J. H. Marun,
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ELECTRIC POWER TRANSMISSION.

The publishers of the Electrical World and Engincer,
New York, have issued a second edition of that valu-
able work ¢ Electric Power Transmission,” by Louis
Bell, Ph.IZ., Mem. Inst. Elec. Eng. The first edition
was printed in January, 18q7, and was very favorably
received, but the changes that have taken place since
in the art of electrical power transmission called for an-
other edition. ‘The book contains fourteen chapters,
classified as follows: Elementary Principles; General
Conditions of Power Transmission; Power Transmission
of Continuous Currents ; Some Properties of Alternat-
ing Currents ; Power Transmission by Alternating Cur-
rents; Current Reorganizers; Prime Movers ; Hydraulic
Development ; The Organizations of a Power Station ;
The Line ; Line Construction ; Centres of Distribution;
The Commercial Problem ; The Present State of High
Voltage Transmission. In this latter chapter is recorded
such change in practice as has taken place during the
three years intervening between the two editions,  The
most important advance, it is stated, has been in the
matter of power transmission at very high voltage and
to long distances.

By permission of the publishers we give below extracts
from this chapter :

Much of our knowledge of the subject is due to the
exhaustive tests made by Mr. Ralph D. Mershon at Tel-
luride, Col. These are fully described in a1 paper by
Mr. C. F. Scott before the American lastitute of Elec-
trical Engincers. Briefly, the essential points established
are as tollows :

With first-class glass or porcelain insulators there is
little to fear in the way of leakage in good weather up
to say 50,000 volts, unless the insulators break from
mechanical causes. Rain  and snow seldom cause
trouble, although of course they may do so. Dry air,
snow and clean water are tolerable insulators, although
dirt of any kind on the insulators is to be feared. Cross-
arms and pins should be filled to prevent infiltration of
moisture. There is good reason to believe that oil insu-
lators are quite necdless, and they certainly are apt to
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accumulate dirt without giving any compensating ad-
vantage. .

Loss of energy through leakage over the surface of the
insulator is very trifling  perhaps not more than two or
three watts per insulator, even at 30,00 volts between
lines. In bad weather this is likely to increase ; but the
leakage itself tends to dry the surface of the insulators,
and while if high voltage is suddenly thrown on a line
leakage may cause immediate trouble, gradually raising
the pressure to the full working point tends to correct

this difficulty, and there is no trouble experienced.
Rain is the only thing likely to cause difliculties, unless
we except a heavy snow storm, and neither is much to
be feared at 40,000 to 50,000 volts, although above this
point troubles increase rapidly. . A heavy sea-fog, with
salt-laden atmosphere, is serious, however, as has been
shown on lines of far lower voltage than the above, and
sometimes has caused the burning of pins, cross-arms,
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and even poles. Sappy cross-arms and poles have been
a not uncommon source of damage.

The most interesting fact brought out in the Telluride
experiments was the leakage at very high voltage be-
tween wire and wire through the air-—a true brush dis-
charge akin to that scen about the wires proceeding from
a big induction coil. At about 20,000 volts the line
wires begin to show at night traces of luminosity, which
rapidly increases with the pressure, uatil at 50,000 volts
and upward the wires are plainly visible for a long dis-
tance, and the hissing sound characteristic of fierce brush
discharges is audible at the distance of a hundred feet or
mote. This discharge involves a real and quite consid-
erable loss of energy, increasing with appalling rapidity
at still higher voltages. This loss increases withrise of
voltage, with diminution of the distance between wires,
and with diminution of the diameter of wire. Any-
thing on or about the wire which increases the electric
deusity at any point shows as a noticeable brush dis-
charge. Fig. 1 shows the loss on the Telluride circuit,
21 miles in total length, with line wires at different
distances apart on the poles. The curves begin to turn
upward at between 40,000 and 50,000 volts, and, once
the elbow of the curve is past, rise very fast.

It is clear that this phenomenon sets a real physical
limit on high-voltage transmission of a sort not hitherto
realized. A loss of say 2 k.w. per mile of wire is a
pretty serious matter on a long line, even when the
total energy transmitted is very considerable, and
obviously in any practical case of transmission the
voltage must be kept well below the clbow of the leak-
age curve. Hence the wires should be kept well apart.

As might have been expected, the shape of the E.M.F,
wave given to the line is a very important matter under
these circumstances. Fig. 2 illustrates this fact in a
sufficiently startling manner. By changing from a non-
sinusoidal wave of the peaked type to a wave nearly
sinusoidai the clbow of the curve was pushed up from
40,000 volts to 60,000 volts under conditions otherwise
the same. For such work there is every possible
reason for using the sine wave on account of this
leakage cffect as well as for other practical reasons
already set forth. But even with favoring conditions
leakage must be reckoned with, and present data
indicate that in nearing 50,000 volts one is on dangerous
ground quite aside from any questions of insulators or
apparatus. We cannot expect to improve the diclectric
strength of the air, and although the conditions may
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be improved by using good-sized wires when conditions
permit, or perhaps by heavily insulating the wires, thus
both increasing their diameter and somewhat improving
the general insulation, it is quite probable that a
limitation of voltage from this cause is an unpleasant
reality.

With proper precautions, however, there scems to be
no very grave difficulty in working at 40,000 to 30,000
volts. Besides the Telluride experiment, in which the
short line mentioned was worked steadily for a month
at 50,000 volts without serious interruptions, there has
now been in operatiors for over a year a commerciul
transmission over 53 miles at a working pressure of
40,000 volts. This is the plant of the Telluride Trans-
mission Co. at Provo, Utah. The power is utilized for
driving the Mercur mills and other work in connection
with a large mining property. The gencrating plant
consists of a pair of 750 k.w. three-phase generators,
directly connected to turbines. They run at 300 r.p.m.,
giving 60 alternations, 8oo volts. The raising transfor-
mers of 250 k.w. each are set up in the star connection
with the neutral points of both primary and secondary
grounded. The line involves a rather tough bit of
mountain construction, reaching an extreme altitude of
over 10,000 feet. The insulators are of glass and of
ample dimensions, 7 inches in diameter.

This ptant has done good steady work ever since it
was started. It has not been exempt from troubles, of
course, but there have been no serious breakdowns.

In ordinarily dry weather the line has uniformly
worked well—as well as lines at a much lower voltage.
In rainy weather there has been some trouble from
leakage, sometimes enough to blow the fuses. In
almost every instance of line trouble the cause has been
found to be a broken insulator--—cracked from strain or
smashed by a bullet. The first time the author crossed
the continent on power transmission business he re-
ceived a vivid idea of the bullet as a factor in the
situation, for nearly every switch target between Kan-
sas City and Los Angelos had from one to a dozen
bullet holes in it.

The Provo plant has been in operation since Feb-
ruary, 1898, and in spite of the terrific voltage and
occasional difficulties on the line it lias done, and is
doing, exceedingly good service. Such pressure, how-
ever, must be regarded as somewhat experimental, and
it should be borne in mind that the kind of work on
which it is employed is such that trivial disturbances
are not noticed much, and brief interruptions at in-
frequent intervals are not serious-—simply annoying.
What a similar plant would de in the way of turnishing a
gencral service of light and power is still problematical.

An innovation which has found some favor is the use
of generators wound to deliver directly 10,000 to 12,-
000 volts. Such machines are always built with
stationary armatures and revolving fields. Prior to the
introduction of this construction. generators for such
pressures were out of the question, but there are now
in use eighteen of these high-voltage machines, nearly
all above 300 k.'w. capacity, which are uniformly doing
good service. The ultimate economy of this practice is
not yet clear. One set of transformers is saved, re-
ducing the loss about 2.5 per cent., while on the other
hand the vary large insulation space required tends to
considerably reduce the capacity of generators of given
dimensions. Exact figurrs cannot be had, since the
intrinsic merits of the matter arc mixed up with com-
mercial considerations involving the competitive and
advertising value of novelty, the question of adaptation
of standard sizes and speeds, and other matters which
are of temporary rather than permanent importance.
It is the author's impression, however, that when these
matters are eliminated there will prove to® be little or
no difference in cost, including depreciation and effici-
ency, between the high-voltage machine and a low-
voltage one plus the raising transformers. At present,
inasmuch as the high-voltage gencerators are excellent
and reliable machines, their use is advantageous so
long as a good bargain can be driven as to price as
compared with the low-voltage machine and its raising
transformers. Although none of these high-voltage

generators have been long cnough in use to get a
definite idea of their liability to electrical troubles, there
is not much to be feared in view of our present know-
ledge of insulation.

The phenomena of line capacity and inductance, re-
sonance, unbalancing of three-phase transmission cir-
cuits, and divers other unpleasant things which are
theoretically present on long-distance or high-voltage
lines, have been shown by experience to be of no sen-
sible account in a well designed and constructed plant.
Line inductance and the rest are, of course, always with
us, but from an operative standpoint they are not
at all serious at any pressure or distances now in
use. They must be considered and taken into account
just like ohmic resistance and line insulation, but are
not material obstacles at any voltage or distance yet
tried.

As regards the generation and distribution, the work
in this countiy is about equally divided between the
two-phase and 4ahree-phase systems, the latter being
rather in the majority. As might be anticipated, there
is found very little difference in the genecral properties
of the two systems, the tendency being to use two-
phase in many cases where an existing alternating
lighting system isto be supplied, and three-phase for
heavy motor work or when the whole system is in-
stalled de novo, although neither this nor any other
plan is consistently adhered to in practice.

The generating and transforming units have been
steadily increasing in voltage and capacity. Some 2,-
500 k.w. transformers have recently been ordered for
the Niagara plant, while those of several hundred kilo-
watts are common enough. Barring the general objec-
tion to putting too many eggs in one basket, this
tendency is a good one, giving units at once cheaper
and more cfficient.

Accessory apparatus has hardly kept pace with the
general progress of the art. Switchboard applian-
ces for high-voltage work are notably undeveloped
into standard forms. They have particularly suffered
from the too common straining after compactness. A
liberal factor of safety is always a good thing, and no-
where is it more necessary than in dealing with voltages
such as are used in electrical power transmission.

The question of frequency is gradually settling itself.
Except in plants intended mainly or entirely for use with
rotary converters, a frequency of about 60 alternations is
the general rule, and this is the figure adopted in the great
majority of transmission plants. In those intended for
general distribution of power and light, the lighting sets
a lower limit to the frequency that must be respected.
In the neighborhood of 30 alternations incandescent
lighting becomes decidedly troublesome, and if alternat-
ing arcs are to be used the frequencies must be kept above
4o alternations. On the other hand, induction motors
give the best results at moderate frequency, say not over
50- 60 alternations at the most. All these facts point to
the advisability of keeping within moderate limits, and
the usual 6o alternations is for moderate distances and
ordynary distributions very satisfactory. In the writer’s
judgment, itis rather high for heavy long distance work—-
45 or 50 alternations would be rather better, but there is
no excuse whatever for going as low as joalternations ex-
cept when rotary converters are the principal load and no
lighting whatever is to be done for the transmission lines.

In this connection it is well to call attention to the
fact that alternating arc lamps, particularly ot the in-
closed type, are now in a fairly satisfactory state, and
that the series arc is being very largely replaced by con-
stent-potential arcs, often inclosed, working off the ord-
inary lighting system. It therefore appears probable
that special devices for arc lighting will form a less
troublesomie feature of transmission work than hitherto.

The induction motor has come into wider and wider
use as transmission plants have increased in number,
and particularly the larger sizes have been well developed.
These very large induction motors are particularly valu-
able for hard service and starting with consider:i.ble loads,
although in view ot the value of synchronous motors in
improving the power “actor of transmission plants, these
latter machines are not likely to be entirely superseded.
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The Star s recent editonal anent recent civic elections is all very
well in its way, but some of the “electrical ” items in same are
worthy of comment.  Take overcrowding of cars : This is the
*whole teuth and nothing but the truth,” and the systems at Q*-
tawa, Quebee, and Toronto simply muke Montrealers ashamed of
their's  Tosee a car gaing up Windsor steeet hill with the back
platform so overwhelmed with humanity as to cause the rear
fender supports (o scrape on the cobble stones (in some cases
even the rear lower step o seraping on the ground), is disgracetul,
to say nothing of the rear motor then doing 50 per cent. of the
work aad the frant motor nearly lified off the rails,  To say that
the public won't stop getting on is ibsurd 3 if the conductor refuses
to move s car uatl late crowders step off, the balance of the
passengers inside would probably take care of the result ; if not,
then call a policeman, and o Montreal—caur, Lovn,  Then
cheap light.  This item deserves a word of protection for
the illuminating companies.  A\g to public are service it is an open
rumor that it cost so much to secure the contract that even at
alleged high figures there has not been much profitin it for the
company who got it.  Taking the incandescent service, it is well
kanown that there are two large competing companies, both bas.
ing their price list at Y of a cent per ampere-hour at a pressure
of o0 volt, one company offering a cash discount of 33! per cent,,
and the other go per cent.  Surely there is not much to complain
of here, and 1 think other cities will agree with thiv, and wish they
were as well fixed.  The question of power rates for motors has
not been touched upon, but here agauin there is little or no cause
for complaint.  We may be higher than some other cities for small
power unit, say from 4 1o 3 hi p., but for large powers we are
cerainly asgood, and forextra large motors away better off. Last-
vy be it remembered that our city council are doing heir best to
tax everything, almost down to the zlass insulators and tie wires.

A shocking accident was that which resulted in the death of
Alphonse Girouned a hotelkeeper, doing business at 170 Vinet
strect. It scems that the wife of the deceased, while about to
turo on an incandescent light, felt aslight electric shock.,  Calling
boer busband, shie asked him to 1ura on the light.  He had no
soancr taken hold of the lamp than he sank down with a groan.
The clectric curreat held him so fast that the assistance of three
men was required to extricate him, Before a physician arrived he
had expired.  The accident is attributed to the crossing of a high
pressure wire with the wire which entered the house of the deceas-
cd. An examinationofthepremises failed todisclose thecauseofthe
accident, and it s more than likely that this matter will never be
fully explained, as well as othees, such as : why insurance inspect-
ory should be so particular as to fire risk without looking at life
risk ; why lighting companies should be so careful to have por-
celain tubes, ctc., vet not look ot for ** grounds ;7 why the pro-
cesy of resuscitation is not resorted to, and  prompily, to persons
hurt in this manner.

The Bell Telephone Company  have lately installed a private
exchange for the Merchants CottonCompany n this city ; the
sipnals i some depastments being inaudible owing to the rumble
of machmery, here take the form of a relay diop closing i circoit
through A red lamp, thus making a visual signal that party is
desired.

§ 11 would be interesting 1o kunow just what is the longest distance
we can talk to direct over the Bell Telephone Company’s wires
with success.  Perhaps some of the readers in their employ wall
calighten us. o a recent advertisement the Bell peaple couple
Qucbhee with Omaha and Montreal with Key West, which, of
course, can be taken ** cum grano sabis, “ bat if going in for ¢ so
iuch © they might as well be killed for a sheep as a lamb, and
make it Wannipeg with Valparaise

The order tar a 6oo ko w. DLCLALC, generator, secured by the
Westinghouse people from the Quebec Street Railway and Light
and Power Co., has been filled. It is understoad that this gener-
ator wall be nstalled at the power house adiicent to Montmorency
Falls and utibzed to run the trolley road 1o St Annes de Beaupre,
that 1, as sount as the old Quebed, Montmoreny and Chardevaix
Ralway s arranged {or clecttic transportation instead of steam,

Tha generator in question is said to stand 14 feet in height. A
*rotary ” will probably be placed at the St. Annes end of the line,
with usual step-up and step-down transformers for svitable voli-
ages.

The astonishing electrical activity last fatl (as foretold by
your correspondent) is only now beginning to abate,  The mild
weather was i boan to construction firms, as it ix impossible to
expect wiremen to get through the usual amount of wark in a
given time with their fingers half frozen.  Complaints as to fall
business are not fortheoming from either the supply men or con-
struction firms, and the outlook for the balance of the wintee®{gen-
crally a slack time) is more favorable than is usually the case.

Instead of the expensive alirm clock bell ringing outfits, it one
with any kuowledge of electricity wiil only remember that the
winding thumb key on all nickle alarm clocks keeps tyrning when
the alarm is ringing, he can casily use it to operate some form of
circuit closer, and with the addition of a few feet of wire, i belb
and dry battery, have a good ** awakener.’

Would the Boers be * <hocked ™ that the Hague Conference
had overlooked this?  Coulpe are light dynamos used for the
search light, in series, **to required voltage,” ground one pale,
and connect the other to the pratective enclosure, viz,, barb wire
fence ! .

Square wire is coming into vogue largely for the purpose of in-
creasing the Kilowatt capacity of certain aliernating generators
which have machine wound coils, allowing of such an exchange
being made.  Itis easily scenthat the corners being filled in is
quite an advantage over the ordinary round wire, and in many
cases the gain is great enough to warcant going to the expense.

The dry goods establishment of Bernier & West, corner of St.
Catharines and University streets, was recently damaged by fire
to the extent of $30,000.  The lacal press, as wsual, announced
that the fire was supposed to have been caused by clectric wires.
The report of the Fire Underwriters’ Association, however, was
that *“there is no cvidence to the effect that the fire was caused
by clectric wires ; on the contrary, the fire seems to have started
on the second flat in the vicinity of a sewing machine.” The ver-
dict of three experts, one of them perhaps the most capable man
in the country on the question of electrical fires, was unanimous
on the above point.  If electrical fiems would adopt some form of
reprisal, say in the shape of cancelling advertisements, it might
make certain newspapers who are so fond of ascribing fires to
electricity without any proof, a little more careful.

THE TORONTO ELECTRIC LIGHT COMPANY.

The Toronto Electric Light Co. are about to enter upon 2 nume-
ber of extensive improvements for the purpose of extending and
perfecting their service,

They have recently purchased a block of land adjoining the east
side of their present property, having a frontage of 150 feet on the
Ewplanade andextending 1,064 feet southward to the wind mill
linc. It is the intention to erect immediately on this land a large
machine and repair shop, and a little later on a new power station
m wineh will be installed direct driven units of single phase alter-
nators, of 730 kilowatt capacity each, of the Canadian General
Electric Co.'s type, for incandescent lighting,

The present machine shops will be removed to allow of the ex-
rension of onc of the present power stations to accommodate four
more Hewe boilers with a total capacity of 1,500 h. p., vne verti-
cal marnme type compound engine of 1,500 h. p. capacity, and a
single phase alternator of 500 kilowatt capacity.

The company have had plans and specitications prepared for a
steel steamer of 600 tons capacity, to be used for bringing coal
from American ports.

LARGE ORDER FOR ELECTRICAL APPARATUS.

One of the largest and most interesting industries in Canada is
that of the Dominion Iron & Steel Company. of Sydaey, C.B.
They purpose operating practically their eatire plant electrieally,
and have just placed an order with the Canadian General Electric
Company tar atomplete clectrical outfit, consrstmg of: Three
300 Kilowatt 230 volt direct drniven generators,  once 100 kilowatt
Bouster set, direct driven by motor 3 two 6o kilowatt single phase
alternators, direct driven by motors, mounted on same base with
alternators ; three No. 12 1235 light brush are dgnamos, direct
dnven by maotors; 250 D C. series enclosed arce lamps, and a
complete equipment of marble panel switchboards and wiring sup-
plics.  This, together with an order for two 125 kilowatt direct
connected units, recently placed with the same company, constitutes
one of the largest orders ever gnen w Canada for clectrical
apparatus.
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THE COPENHAGEN “ AUTOMATIC”
TELEPHONE CALL BOXES.*

In December, 1898, the Automatic Telephone Com-
pany, of Copenhagen, began erecting telephones on
the ‘¢ penny-in-the-slot principle. At the present
date there are about 463 instruments connected to the
telephone exchange, and this pumber is being gradu-
ally increased. These telephones are placed in nearly
all public buildings and theatres, and also in a number
of houses where people live in flats.  The test of about

a year's use has shown that these

R instruments are thoroughly reli-

able. The inventors are Mr. L.

M. Ericsson, of Stockholm, and

the manager of the Danish com-

pany Mr. Sophus Ritter. Com-

pared with the call-box instru-

ments employed in this country,

the chief advantages of this sys-
tem are :

1. The exchange can only be
called up after a coin (10 ore,
about 212c.) has been dropped in;
this prevents a deal of unneces-
sary trouble at the exchange.

2. In case the exchange can-
not connect through, the coin is recovered by pressing
a button,

3- Ringing off is avoided, as this is performed auto-
matically by replacing the receiver on the hook.

4. By special arrangements for receiving extra coins,
telegrams can be forwarded through the exchange.

Fig. 1 shows arrangement for receciving the coin.
This is dropped in at A,, and passes through the flat
tube R, into the receptacle B,. S, and S, are two
torks, pivoted on O, and O, and insulated from one
another. When a coin is resting in B, it connects S,
and S,, thus completing the circuit through the mag-
nets I to the exchange (see Fig. 2), and the latter can
now be rung up in the usual way.

After receiving the callec’s demand and making the
engaged test, the operator at the exchange answers
cither *“ Connected” or ‘' Engaged.” In the first
event the caller pushes the button k, and the coin drops
through the passage R,, strikes the gong K,
and falls into B,. The operator at the exchange hears
the coin strike against the gong, and only then con-
nects through.  If the reply ** Enguged ™ has been re-
ceived, the button k, is pressed and the coin is returned
through the passage R, into the box B placed on the
outside of the telephone, whence the caller can recover
it.

The connections are shown in Fig. 2. When not in
use the receiver hangs on the hook N, and contact is
made between a; and a,. The one pole of the mag-
nets I s in direct connection with the line L,, while the
other line, L.,, 1s broken beeween S, and S,. After a
coin has been dropped in, the circuit through the mag-
nets is completed through O, S,, the coin S, O, a,
Na,, and a; to line L., and the exchange can be called
in the usual way. On taking the receiver off the hook

K, z k;

)

I1a. 1.

*From the Eloctrician, London.

N the circuit is broken between i, and i, and contact
is made between i, and a,, and the connections are
the same as in a usual telephone.

When the receiver is replaced on the hook the line
L, is connected through a, and a, to ecarth, and the
clearing signal is given automatically ag the exchange ;
this is arranged on the * ringing through ™ principle.

Telegrams are telephoned to the operator at the ex-
change, and he telephones the amount to be paid.  The
necessary coins are then dropped through two slots at
the right-hand top corner of the instrument ; on their

v
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way they strike against gongs, by means of which the
operator can control the amount paid in.

The apparatus is mounted in oak cases, and on the
outside of these are illustrated instructions for the
public.

AMERICAN TELEPHONE PRACTICE.

Tue above is the title of a very valuable work just
issued by the American Electrician Company. 120
Liberty street, New York. The author, Mr. Kempster
B. Mller, M.LE., is recognized as an authority on tele-
phone matters, and has presented in a» concise manner
the genegal principles of telephoay, the design and con-
struction of commercial apparatus, the circuits connect-
ing such apparatus into operative systems, and the
methods used in the construction, operation and main-
tainance of these systems. The book contains 458
pages, divided into 33 chapters and containing 357
illustrations.  The subjects treated include : History
and Principles of the Magnetic Telephone ; The Tefe-
phone Receiver ; Transmitters ; Batteries ; Commercial
Calling Apparatus ; Sell-Restoring Switch-board Drops;
Transfer Systems  ; House Systems ; Distributing
Boards ; Overhead and Underground Cable Coustruc-
tion, ctc.

The Dommion grovernment has deaded to proceedat once with
the construction of the telephone line from Atha to Quesnelle, to
connect wath the castern telegraph systean, 3o that messages can
be sent direct by wire to Dawson. My, J. B. Charleston will bave
charge of the work.

The Bell Telrphone Company have recently made improve
ments in their exchange at Acton, Ont,, having installed a new
combined local and long distance switchboard and made other
improvements.  The work was executed by Messes H. E, Faie-
bank and Joseph Curzon.  The local manager is Mr, A, T. Brown.
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ICE, NATURAL AND ARTIFICIAL, AND REFRIGERAT-
ING MACHINES.*
By E. . Punare,

Lee is the soldd ceystalline form which water assumes when ex-
posed to a suffiviently Jow temperatuie,  Natural ice assumes
different forms, such as hoar frost, snow, hail, and as we usnally
see and recognize it in sheets of ice on our nivers and lakes,  Nae
tural ice 14 also 1o be seen on a gigantic scale in glaciers and ice-
bergs far north.  To give an idea of the gigantic scale in which
natare works in the matter of ice-making, an iceberg observed by
Sir John Ross and Licut. Peary was 2t miles long, 2 1/5 miles
broad, and 153 feet high,  The mass above water was apparently
150 million tons, and the total mass, caleulated from what apprar-
ed above the water, must have been 1,500 million tons, and this
was not an unusually large berg.  You will see by this that nature
does what we cannat o,

1 will give a short description of the manner in which ice forms
and show the wise provision of Providence in connection there-
with,  As the temperature of the air talls the surface water in a
lake or river gradually cools ; as it cools it becomes heavier and
sinks, due to the laws of expansion and contraction.  the warmer
wafer takes its place and is in turn cooled and sinks,  This pro-
cess goes on until all the water in the lake reaches a temperature
of 3" C. or 30,1 F. At this point water has reached its maximuom
density ; if ity temperatare continues to fall it will expand.  1n
covling fiom 4 L. to zere, the surface water cools first, expands,
andremainson top.  This is surely & wise provision of Providence,
for if it was not for this exception to an almost universal rule, all
our rivers and lakes would freeze at the bottom first and the accumu-
Iated heat of summer wonld never thaw it ooty because it would
only melt a little an top, and then, as it got warmer, it would
expand and remain there and convection could not take place in
heating & does in cooling from the top.  Convection can only
take place in heating by applyving the heat at the bottom. € the
water froze at the bottom we would have no fish, or in fuct any
lifc on this planct, as the large bodies of water have a great deal
to do with life on carth,

There is one featare about melting ice that should be thoroughly
understood, and that is the fact that if vou take ice at a tempera-
ture of say zero, chop it up, take it intoa room and let it melt, you
willobserve, if vou place a thermometer in the ice and watchit, that
it will rise from zeto or whatever it was at untit it reaches the
frcezing point o C. or 32 F,, and at this point the temperature
Will stop rising. no matter what heat e arouad the vessel
This is why 1he freezing point of water is easily fixed, as it
remains there at that temperature antil all the ice is melted.
Iee by itself behaves as solids do, expands by heat and contracts
when cooled.

Tee will melt at a <lightly different temperature if subjected to
ressure, as shown by Thompson & Helmholtz, but it is only the
raction of a degree, so it does not affect any operation that we

are connected with,  In the upper provinces of India water is
{rozen on cold clear nights by putting it ovt in potous vessels, orin
bottles wrapped in wet cloths. The water in these cases freezes
by virtue of the cold prodaced by its own evaporation (or by the
drying of the moistened wrapper).  In Bengal the natives have a
more elaborate scheme for forcing or aidmyg the natural condi-
tions  pits are duy about two feet deep and tilled  three-quarters
full of dry straw, on which are set flat porous pans containing the
water to be frozen,  Exposed 10 a cool dry gentle wind, the water
cvaporates ot the expense of its own heat and cooling tkes place
with sufticieat rapdity to overbalance the influx of heat from
above through the cool dry e, or from helow through the dry
non-conducting straw.  These are only aids to nature, and in this
country where we can store ice they are unnecessary,  Freezing
mixtures, such as the familiae salt and snow, sulphate or phos-
phate of sodium, and dilute nitric acid, have been used to produce
an intense <old, but 1 will passover these, as they have no relation
to this article or to practical refrigeration to-day.

The demand for wce for domesti, medicinal and other purposes
hiat led not only to the development of an organized ice trade,
bat to the invention of machines for ice-making and for the more
cconomical refrigeration of rooms or buldings than can be done
with ice no matter how cheapit ean be obtained.  These machines
are of the greatest value to countrics where there is no natural
supply of ive, but they have advantages over ice m the cooling of
roums {or sturage that are of as great benedit as the cooling effect
itsell. Al ice machines of any practical value can be grouped
under two heads, viz., those that utilize the lowermy of tempera-
ture that follows the rapd expansion of a compressed gas, and
those that make use of a like cooling effect that results from the
volatilization of some hquid.  In mactnes of the first type the gas
usually employed is atmosphenc ar, which is finst compressed to
three or four atmospheres, and then cooled by circulating water
or other mcans.  [tis then allowed to expand, and the heat neces.
sanly atworbed dunny expansion s drawn ethier from the water
1o be frozen of from brne that does not trecse at uuﬁn:u_\ frees-
ing temperature and thus becomes a vehudde tor stotmg or convey -
tog the cold, so to speaks  Ta vy Gorne constructed such a
machine, but it was unsatisfactory, principally because of not cool-
ing and dnying the air properlv. Kak s machme, pateated in

;Alu;‘nd of a paper zead betare Torouto No 1 Co\ S E

1803, and Windhaussen s m 1870, were more eflicient. . Windhaus.
sen exhibited one at Vienna Exposition that produced 3o ewis, of
ice per Ho Poat a cont of 20 cents per ewte  The mode of opera-
tion of this machine is as follows: The air is compressed in
one end of a cylnder, then cooled, passes o the other
end of the cylinder, and s admtted for a portion of the stroke ;
the supply then bemg cut off and the air expanded during the
rest of the stroke § this reducesit toa low temperature,  Part of
this cold airis used for cooling purposes, aud another portion of it
s used for cooling the heated air after expansion.  The aie
that passed to the refrigerctor is tarced on by wore air comiag in ;
and after passing over the course is forced back to the compres-
sor side of the piston, still comparatively cool, where it is again
compressed, cooled, expanded, and the circulation kept up con-
unually.  Such machimes to work  cconomically must have large
cylinders with tight ftting pistons warking with little friction,
casy and perfect workingg valves.  These vonditions are & most
mnpossible to obtam or mamtam, consequendy they are almost a
tatture.  Another of this kind of maclhine was invented in Glas-
gow, using as the cooling agent the gas disulled from carbon-
aceus shale.  The gas was compressed to 120 1bs., and after
coolmg and expandimg was carried off and used as fuel.  This
machie s not used for the production of we but for refiigeration,
and has been ased successfully on board ship (recompressing the
gzas, of course) for preserving meats, ete.

Among the machines of the second class there is a great

-ariety of construction because of the difference in the property of
the hquids  used, viz., water, sulphuric ether, bi-sulphate of car-
bon, ammoma, methyhe ether, sulphuric acid, and even other
substances have been cmployed as refngeraung agents,  In all
cases it s the fatent heat of vaporzation that s utlized, and did
the efficiency of the method depend only on this, water would un-
doubtedly be the best material on account of the great lateat heat
of its sapor ; but as important as this s the pressure and tempera-
ture at which the hquid boals. Ay early as 1735 Dr. Cullen froze
water by its own evaporationan a vacuum,  This method was
developed by others, b can  only be used for producing
small quantities of ice and has 0o practical value. The
same  objectivn applies  to sulphuric  cther, bi-sulphate of
carbon or any substance which boils under ordinarv atmos-
pheric pressure at temperatures above the air.  Ether boils
at 338 C., bisulphate of carbon at 46.2° C., and their
vapor pressures are respectively 377 and L2607 of an atmosphere.
They volatize more readdy than water and require a  com-
paratively shght vacuum to render therr evaporation sufficiently
rapud for refagerating purposes.  Naphthz, gasoleae and chyuo-
Kene have been used in plitce of ether, buat ether is the best, while
having the objection that 1t s hard to prevent leakage, con-
sequently it s hard to maintain a vacnum. It has also the ten-
dency to chamge atself into less volatile vapors. The great
charactensstic of 1ce mactunes that cmploy ammonia, methylic,
cther or sulphuric acud, is compared with thpse of the ether type,
s the fact that they work at mcreased instead of diminished
pressures, since these substances are gascous at ordinary tem-
peratures and pressures, and require for the liquefaction either
the production of low temperatures or the application of high
pressures. T unght just state here that the boiling point of
ammona s 38.5° C,,ats wapor pressure as taken from a table at
10 15 6.1 atmospheres, at 20 8,5 atmospheres, and at 30 11.6
ammospheres.  The boiing point of methylic ethers is 23.65° C.,
aund its pressure i atmospheres at the same temperaiures as given
for ammoma 18 3.5, 4.8 and 6.5, Sulphurie acid boils a1 10.68° C.,
and ts pressure n amospheres s 2.3, 3.2 and 4.5 at the
respective temperittures of 10, 20° and 30. You can sce by
these figgures at once the reason or cause of the refrigerating
action of these liguids ?

The ammoma machine is the best known i this city, and, in
fact, mitny do not know that there are other agents that can be
used 1 place of ammoma. 1 will now try 1o make the action of
mechanical refrigeration plain to you, We know that if we heat
a hqud until 3t evaporates, 1t will absarb a quantity of heat that
1 not accounted for by the thermometer; thatis, latent heat. We
knowf we suddenly reduce the pressure on boiling water that is
under agh pressure it wall tura nto steam.  This latent heat
cvaporatesit. Now, it we canget a hquid at low temperature that
will evaponete mto a was at ordinary temperature, all we have to
do s 1o compressat. - Thae will give it a pressure, thereby increas-
g the baling pont; then af we cool this by the application of
water we have & hquid at a lower temperature than is due 10 its
pressure. I we now reduce the pressure we will reduce the tem-
perature at which thegiquid will boil, consequently it wilt boil on
the reduction of pressure. Now, 1o boil, it must have heat just
as water has, but as no heat s apphed it must take up heat from
surroundingg objects. This is mechanical refrigeration,  [n the
ammoma mackine the gas s compressed thereby, raising its pres-
sure and temperature.  This gas passes from the compressortoa
set of ppes over which cold water s runmingg; thes cools the gas
and hquefies it or . poruon ot at. - 11t s then allowed 1o expand
from gh pressure to a fow pressure, it will i expanding evapor-
ate, and m evaporating it will take up heat from whatever sur-
rounds the pipes contamng o, thatas, the aur, thereby cooling the
room.  If the prpes are surrounded by water it will freeze 5 if by
brine it will cool it down, and this brine can be pumped to any
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part of the building  where it is not suitable or safe 10 use ditect
expansion of ammonia for cooling, and the brine will do the cool-
ing instead,  After the ammonia bas expanded and evaporated to
a gas it is returned to the compressor eagrying the heat it picked
up during expansion, and the compressor squeczes the heat out of
it, so to speak, or makes it show, and it gocs on through this
cycle continuously.  This system is known as the compression
system, and the eycle of compression, condensation and expan-
ston as explained before embadies the whole principle.

There i9 another system, known as the absorption system.
This system [ will not o inte toenight. 1 have tried to make
these few remarks as simple as possible, and to use oo teeh-
nical terms other than what anyone can understand. T have
net touched on the application of refrigerating, which would take
up a paper in itself.

BOILER FEED WATER.
By J. M. Wutiass,

This subject, one especially interesting and very important to
all users of steam plants, will be treated under four heads: Water
in the abstract ; Water as we find it; Water for the boiler; Water
in the boiler.

At the commencement of this survey of the subject in hand,
among the items to be borne in mind is the axiom **watter is in-
destractible.” It will appear later on how this idea applies to the
subject.  1llustrating this, your attention is directed (0 what
occurs when a matcely is steuck, the friction rubs off the coating
which protects the phosphiorus with which the sulphur s tipp sl
and warms the phosphiorus up to the igniting point , it bursts o
flame and ignites the sulphur , itin turn sets fire to the wooden
splint, and it, as you see, burns first to charceal, and it in turn (0
ash.  None of the material or the elements of the material are
annibilated - they are *ill in the room and in their altered form
and condition will fuan part of the atmosphere.  Some will con-
dense on the objects or walls of this room, some will be inhkaled
by us and be absorbed into our system or condensed on our clothes
and be carried away with us, but not destroyed, not annihilated,
only separated from the combination in which they existed as a
perfect match and recombined as a trace of phosphorus acid, a
trace of sulpburic acid and the same of carbonic acid, gases, and
a little ash containing the silica, potash lime, etc.; we thus have
all the material that formed the match, every atom  sull
exists, -

WATER IN THE ABSTRACT. - Water, the familiar fluid, isa chem-
ical combination of two gases, hydrogen and oxygen ; it may be
made from these two gases and it may be resolved again into its
original clements.  This may be done by electric foree or chem-
ical action or by heat.  These dissimilar disintregrating forces
will make and vumake water.  The apparatus which is used to
illustrate the electrical decomposition of water will demonstrate
the proportion of its two clements ; two glass tubes filled wah
water and inverted over two terminals from a battery will be
slowly fitled with gas displacing the wiater and one tube will be
found to have twice the volume of gas of the other.  This larger
quantity will be found to be hydrogen, and this proportion will be
maintained as lony as the decomposition lasts ;  this proportion is
that of volume. Two volumes of hydrogen combine with one
volume of oxygen. The weight of these volumes is in the ratio
of two to sixteen, and each unitor atom of oxygen weighs sixteen
times as much as one unit or atom of hydrogen.  In the chemical
decomposition of waier, such as the familiar onc of forming acety -
lene gas from carbide of calcuim, the oxygen is taken up by the
metallic clement and the hydrogen set free, also in the case of
adding water 10 metallic sodium or potassium. .

WATER As WE ¥IND IT.  This would naturally suggest the large
reservoirs of the earth, oceans, scas, lakes, rivers, ete., and the
supplies in the form of snow and rain.  These different supplies
of water vary between the two extremes of pure and heavily
charged with salt.  Some lake waters are chemically pure, and
the extreme is reached in the Dead Sea, where we find the water
simply loaded with salt.  Water is recognized as the umversal
solvent—it will dissolve 1o a greater or less extent nearly every-
thing. The familiarity of this calls for little flustration, but it may
be mentioned that solids, liquids aund guses are dissolved by it.
One example will be well recognized in the case of dissolved ‘gas,
that of soda warer.

WATER FOR THE ROILER brings us tothe particular features of the
water supplies above mentioned. It will be accepted that water
for the boiler should be clean, it also should be free from avoidable
contamiuations of injurious nature.  The water supply will be of
such a quality as the composition of the soil and the nature of the
deposits in the locality, and any chemical refuse must be prevent-
ed if possible from getting into the supply. Tt will be found that
in some cases the soil yiclds much matter 1o the stream flowing
over it, and it ocenrs that water comtaminated in one localty will
be freed from its dissolved material by passing through 2 locahity
baving a different composition of scl.  In iron districts water
will often be found freed from those elements which are destruce
tive to boilers, the metallic deposits having taken up those cle-
ments.  Some of the substances which are thus found in water
supplies are there because of the decomposition of the material
forming the water course by the action of the water itself’; in
other cases it occurs that the district is of volcame orngm, or 1t
may be the remains of ancient ocean beds, or the accumulations
of largze deposits of organic matter, bogs, marshes, ete.  We may
here consider the nature of the substances which we find n water
supplies.  The usual ones are chlorides, sulphates, carbon: tes
and nitrates, the clements so combined being calcium hme, mag-

B;::ﬁi’;;'gi:‘,vc.\k"shi"“' of J. Winer & Co., chemists, Hamilton, read before

nesin, sodium,  potassinm, ammonium,  Metallic compounds
also in partivelar tocalies will include some of the hieavy mctaly,
such s lead, copper, ete. These, like the above, are carriers of
injurions elomcots and are not dangerous excepting from forming
deposite in the boiler,  Another form in which water teceives sub.
stances which may have bad  effects is in gaseous conditidn ise the
air: from this source ammoaia will carey into water chlorine and
sulphur.  Carbonie acid gas and even free nteie acnd are sub-
stances which are features of the atmosphere, and to a greater or
less extent injurious constituents of a water supply.

Referring to voleanic deposits having a tendency to affect the
water i ther neghborhoad, it may be wenttoned that <oacid are
some streams trom the sulphune acid formed from the sulphue
that the copper sheeting of vessels s cleaned of oxade and the
copper made bright by the solvent action of the acid in the water,
and in certaun nivers of this continent it is estinated that thous.
ands of tons of sulphuric acid pass anmallg into the sea, and it is
noted as a fact that in the ol war . America, the telegraph
batteries of certain localities depended on  vitriolic streams for
their acid,

Warsr N it Boinsg, - This part of the subject brings altered
conditions.  Water m ats ordimitry state hias a temperature of
about go o 30 degrees F,, and the solvent guantity tiffers accord.
ing to temperature,  In many wstances water will dissolve more
when hot than cold, but conversely the carthy salts usually formed
in water supphies are preapitated nuunly becanse these salts are
held in solution by carbomic acid gas, and this with other gases is
much tmore soluble w cold water than waem, and is dissipated
from hot water, with the result of the throwing out of solution of
the carthy salt. This, together with the evaporation of water
leaving the solids bebind in making stream, 1s the cause ol scale
and boiler mud.

Not only is the mud left behind, but the clements which form
the chlorides, sulphates, ete., remamn also, and these, under the in.
fluence of the lingh temperature i the presence of montufe, decom.
pose with the hberaton of the radicle oracid part of the substance,
which is then free 10 act on the wron plates or tubes, which it does
to the socrow of many a boiler owner. 1t will be recalled that the
permanency of water was referred to at the begimning of this
papers Weo here mect with the system which operates when mat-
ter is subjected to altered conditions, of the alteration 1s consider-
able, to the extent which we have observed to occurin the boiler;
then the combimations which previously existed will be broken up
and other combinations will occur --calling 1o mind the match—
and the metal of the boiler is called on to take its part in forming
these combinations. A water contanrng chlorides is fed into a
boder and concentrated by the loss by evaporation mto steam of
the water.  Thas concentration brngs with 1t the breaking up of
the chlorides.  Carbome acid gas bewg present, feee and also
combined, is hberated by the decomposmg effect of ligh tempera-
ture as referred 10 already, and by that law winch governs mat-
ter and which couples atoms, to themselves of nothing else is
available; s carbome acid gas displaces the chiloruie combined
as chlorides, and this in turn secking to cbey this law of combina-
tion, umites itself to s heat aflinny, « ae wron of the boiler plate.

It will here be concluded that the chlonne having done its best
ar worst is out of the game, but no, chloride of iron is not more
stable than chlonde of calcium, magneswm, potassium, sodium or
any chlordes which may pass into the bader i the feed water.
Chloride of iron will take up oxygen, which as atmospheric air is
taken into the boiler, dissolved i the water, and if this were not
there the water would be called on to furmsh oxygen and an oxy-
chloride formed passing on mto a further addiion of oxygren, and
the formaton of an msoluble oxude of iron and the chlorine is
again on it cruel unssion after an atom of iron, and so goes on
moment after moment to a misroscopacal extent, it is true, but like
the coral insect, a httle at a tmeof casried on long enough will
accomplish much.  As with the chlonne, so with thic other salts ;
just the exact changes and processes it 18 not presumed to define,
but the foregomg will throw hjght on the cause of the corrosion of
boilers.  Having surveyed to a limsted extent the origin of scale
and the cause of corrosion, we will constder the action of boiler
purges.  We have observed the liberation of corrosive acid ele-
ments, and to neutahize these most purges are atkalies, and re-
membering the decompositions just refecred to, we can see that if
these nentralized actds now inthe form of salt, generally a soda,
are allowed to remain in the boiler, we can expect to experience
similar results agam, calling apparently for more atkali, but the
precautions which wall best combitt these dangers are empeyng the
the botler, washing out and filing with fresh water.  This has its
fimit, however, and must of necessty  be controlled by fuel, time
aund circumstances, but 1t can be seen how valuable s blowing off

which only deducts from the contenis of corrosive matter in the
ratio_of what is blown off-—and more especially cleaning out.

[Two samples of valer feed water were shown, one from a sup-
ply tank which showed presence of salphunie acid and which had
been complained of as bemg contmually corroding.  The other
sample showed chlondes, both samples indieated by tests presence
of free acids.  The action of phosphate purge was also illustrated
in conjunction with iime and magnesia, showing precipitation of
the same.}

At the regular meeting of Toronto No. 1, Canadian \ssociation
of Stationary Engincers, held on the second Weduesday in Janu-
ary, there was a good attendance of members. A paper relaung
10 ice making and refrigerating machines was read by Mr. E, J.
Philip, chief engincer of the T. Eaton Co.  This paper, which is
printed in this issue, created considerable discussion, and many
questions were asked and expliained. It has been arranged to hold
an “ At'Home " in the large assembly hall of the Confederation
Life Buildipg on Wednesday, February 14th.  The tickets are $1.
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ELEGTRIC RAILWAY DEPARTMENT.

CANADIAN STREET RAILWAY SYSTEMS,

During the past month several of the largest street
railway companies in Canada have held their annual
meetings. The statements presented, as outlined below,
show that generally the business of the year was of sat-
isfactory character.

HAMILTON, GRIMSBY & BEAMSVILLE ELECTRIC RAILWAY.

The annual meeting of the shareholders of the Hamil-
ton, Grimshy & Beamsville Electric Railway Company
was held in the city of Hamilton on January 220d.  Mr.
A.J. Nelles, manager and secretary, submitted the fin-
ancial statement, which was evidently satisfuctory, there
having been an increase of $1,934.33 in the revenue over
that of 18q8. The revenue for 18gg was $44,670.75,
and the disbursements amounted to $27,720.87, leaving
$16,940.88 of a surplus. Of the surplus $4,250 was
paid in interest on bonds, $2,1352. 24 interest on borrowed
money, and $5,665 as dividends, quarterly at 1 1-4 per
cent. ;total, $12,067.24. The balance, $4,873.64, added
to $2,050.11 brought forward trom 1898, made a total
surplus of §7,823.75. The assets were givenas $277,-
474-38. The liabilities were :---To the public $128,702.-
21, to the sharcholders $113,300 capital stock, and
$35,472. 17 profit andloss account. A by-lawwas passed
for the issuance of $33,472.17 of stock to paid-up
sharcholders, pro rata, this being 33 1-3 per cent. of the
capital stock, $113,300. Officers and directors were
clected as follows: C. ). Myles, president ; W.]J. Har-
tig, vice-president ; R.S. Martin, treasurer; L. Bauer,
A H. Myles, Robert Ramsay, R.S. Morris, directors.
Mr. Morris was elected in place of John Gage, sen., who
retived.  Mr. A. J. Nelles was re-appointed manager
and secretary.

LONDON STREET RAILWAY.

The twenty-fifth annual mecting of the London Street
Railway Company was held at thecompany’s offices in
London. The annual report, which was read by Mr.
C.E.A. Carr, sccretary treasurer, showed a falling off
in gross revenue, as compared with the previous year,
of $53.,864.10, and the working expenses exceeded the
receipts by $6,928.54.  This was due to astrike of em-
ployees which commenced on May 22nd and continued
for several months.  The gross revenue for the year was
$50,047.58, as against $113,811.73 for the previous year.
The operating expenses were $66,872.10, an increase
over the previous year of 1.8 per cemt.  The quarterly
earning statement showed that the revenue increased
during the first quarter of the year, when there was no
strike, 10.2 per cent., so that had the system remained
in operation without interruption a most satisfactory
year would likely have been the result.

The old board of directors was re-elected : Vir. Everett,
president ; Mr. Smallman, vice-president; Mr. Carr,
general manager and secretary-treasurer, and Meusrs.
Moore, Wasson, Spencer and Broderick, directors.

OTTAM A ELECTRIC STREET RAILWAY,
The Outawa Electric Railway Co. experienced the
The
statement presented at the annual mecting showed that
the total number of passengers carried was 5,833,829,
an increase of 500,000 over the previous year.  The net
profit was §85,280.37. Four gquarterly dividends were

most successful year in its business history.

paid, amounting to $05,184, and the sum of §20,003.37
was carried forward to the credit of profit and loss.  The
gross earnings fot the year were $263,545.05, as com-
pared with $231,800.02 in the preceding year. A du-
plicite plant was installed during the year, consisting of
a set of horizontal water wheels of a capacity of 1,800
h.p., directly connected to a generator of similar capac-
ity. The Britannia extension is expected to be in
operation by May 1st.

The following were elected directors: Messrs. T,
Ahearn, J.W. McRae,George P. Brophy, Warren Y. Soper,
Peter Whelan, Thomas Workman and Alex. Lumsden,
M.P.P. At a subsequent meeting of the board Mr.
Thos. Ahearn was elected president, Mr. J. W. Mc-
Rae vice-president, and Mr. James D. Fraser, secre-
tary-treasurer.  Mre. Redmond Quain was appointedaudi-
tor.

TORONTO STRERT RAILWAY.

The eighth annual meeting of the Toronto Street Rail-
way Co, was held on Wednesday, January 17th. The
report of the year showed a net profit of $432,869.43,
compared with $304,738.80 for the previous year. Out
of this amount, after paying dividends of $240,000, and
deducting pavement charges paid to the city, the sum
of $12,869..43 is left to carry forward, The gross earn-
ings during the year were $1,333.542.44, an increase of
$122,924.20 over the preceding year.

The operating expenses were increased by 1.4 per
cent as compared with those ot 1868, this being ascribed
chielty to a general advance in the cost of materials. A
capital expenditure of $240,000 was made for an engine,
generator, boiler, rolling stock, teed wires and car sheds.
During the year 8o cars and two electric sweepers were
added to the rolling stock. Two car sheds, capable of
storing 100 cars, and a brass foundry were built,

During the year the company paid to the city the fol-
lowing amounts : Percentage on earnings, $111,425.66;
pavement charges, $64,000; taxes on rails, poles and
wires, $2,641.12 and on real estate $89,365.85, ora
total of $187,432.63. In addition there was also paid
the provincial tax, amounting to $4,748.21.

As shown by the finuncial statement, the assets of the
company total $10,263,615.27, made up as follows :
Road and equipment, real estate and buildings, includ-
ing pavements and suburban lines, $10,089,953.01 ;
stores in hand, $30,874.87 ; accounts receivable, $19,-
764.63 ; cash in bank, $106,210.84, and cash in hand,
$16,811.92. The liabilities arc : Capital, $6,000,000 ;
bonds already issued, $2,999,033.33 ; and incidentals,
which, with nearly $1,000,000 carried to profit and loss,
bring the total to $10,263,615.27.

A comparative statement of the last four years is as
follows :

~ Gross carnings— 1896, §697,273.20 ; 1897, $1,077,-
612.533 ; 1898, $1,210,618.2.1 ; 1899, $1,333.542-44-
N Operating  expenses — 1896, $507,760.31 ; 1897,
$323.801.25: 1898, §578.857.206 ; 1899, $650,324.53-

Net earnings—1890, $389,312.67 ; 1897, $531,811.-

28 ; 1898, $031,760.98 ; 18qy, $683,217.89.

Passengers carried---1890, 23,537,913 3 1897, 23,-
71,314 5 1808, 28,710,388 ; 1899, 31,826,9z10.
Translers — 1890, 7,334,895 ; 1897, 8,160,022 ; 1898,
8,287,239 : 1890, 10,538,279.

Percentage of operating expenses to earnings— 1896,
50.0 ; 1897, 45.8 ; 1898, 47.4 ; 1899, 48.8

b
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An agitation has been commenced to have the village of _Gr:m-
ton, Ont., lighted by clectricity from the power house in the
village of Lucan.

The St, Catharines Cold Storage Co., Ltd,, have ordcrcsl a 20
horse power 500 volt multipolar motor from the Canadian General
Electric Company.

Residents of Crediton, Ont., are said to be looking inta the
question of profitable investment in an electric light plant for street
and commercial purposes,

The Canadian General Electric Company are installing several
of their two phase induction motors at the works of the Hamilton
Bridge Works, Hamilton, Ount.

The Slade Electnie Company, of Quebec, has sccurcd.(hc con-
tract for electric wiring of the Franciscan church, sacristy and
presbytery on Grande Allee, in Quebec city.  Nearly 1,000 lights
will be required.

‘The authorities of Winnipeg general hospital are installing an
clectric hgghting plant, and have placed an order with the Canadian
General Elecirie Company for one of therwr standard direct current
vo kilowatt gencrators of the multipolar type.

Application will be made 10 the Dominion  Parlinment for an
act to pernit the Buffilo Railway Co. to acquire the assets and
franchise of the Niagara Falls Tark & River Railway Co., the
Clifton Suspension Bridge Co., the Queenston Heights Suspension
Bridge Co., and the Queenston Heights Bridge Co.

The Pratt & Letchworth Co., of Buffalo, who ire about to open
a Canadian factory for the manufacture cf steel castings, ete, at
Brantford, Ont., have placed their order for electrical equip-
went with the Royal Electric Co.  This order includes one 4o h.p,
and two 15 h.p. S.K.C. induction motors, with transformers and
condensers,

Mr. . B. Brothers, well known in street railway circles, returned
to Montreal from Demarara last month.  Mr. Brothers is now
manager of the Demarara Electric Co., Limited, and his mission
is to purchase cquipment for the trolley system to be built at
Georgetown, Biitish West Indies, by Montreal capitalists,  He
states that about 15 miles of track will be laid down in the city and
that considerable extensions wall be made later on.

The South African Mutual Life Insurance Co., of Port Elizabeth,
Cape Colony, has awarded the contract for a complete electric
light plant to the Royal Electric Co., of Montreal, Canada.  This
plant consists of two 50 h.p. locomotive boilers two8x 10 high
speed engines, direct connected to two 223 k.w. direct current gen-
erators, i marble switchboard and a set of storage batteries, the
whole to be installed in the South African Mutual Life Insurance
Co.’s new premises at Port Elizabeth,

The shareholders of the Toronto & Suburban Railway Co. held
their last annual meeting at Toronto Junction on January 24th,
at which the following directors were elected : Frank Turner, C.E.,
R. Wilson Smith, Robert B. Henderson, Allan Boyce, sr., E. P.
Heaton and R, L. McCormack. At a subsequent meeting of the
directors, Frank Turner was clected president and E. P. Heaton
vice-president. It was decided to look into the advisability of ex-
tending the road further into the county.,

The third annual scssion of the International Mining Congress
will assemble in the city of Milwaukee, Wis., on Thursday, June
19th, 1900, aud continue for five days. It is cxpected that this
congress will be of great importance in promoting the interests
of the mining industry. Large committees have beenappointed, and
visitors will be given every attention. Information regarding the
congress will be cheerfully furnished by Mr. T.J. Sullivan, secretary
of the local executive committee, Sentinel Building, Milwaukee.

The annual meetings of the Hamilton Radial Railway, Hamilton
Street Railway, and Hamilton and Dundas Railway, three cor-
porations controlled by the Cataract Power Company, were held
on January 153th, when the followings ofticers were elected ¢ Radial
Railway Company - Joh. Patterson, president ; Hon, Jo M. Gib.
son, vice-president ; Jo Moadie, treasurer.  Hamillon Street Raile
way Company—Hon. J. M. Gibson, president ; John Dickenvon,
vice-president ; John Patterson, secretary s John Moodie, treasurer,
Haonulton and Dundas Railway Company —John Dickenson, presis
dent 3 Jo AL Kammerer, vice-president 3 J. Patterson, sccretary ;
John Moodie, treasurer.

A o'clock on the night of Tuesday, January ath, fire occur-
red in the power house of the St. Jerome Light & Power Co,, St.
Jerome Que., which totally destroyed their clectric plant. On
Wednesduy afternoon at 3 o clock the Royal Electsic Co. was m-
structed by the St Jerome Company to forward to them, as quickly
as possible, a 75 kow, S.K.C. generator, complete with exciter
and switchboard, The cotire outfit went forward that evening,
wias reeoived in St. Jerome Thursday morning at 10 o'clock, the
destrayed plant was removed, and the new one put in its place and
the lights turned on as usval at g p.m. on Friday,  Forty.eight
hours after the receipt of the order by the Royal Electrie Co, in
Montreal lights were again burning in St. Jerome.  This is quick
work, and shows what can be accomplished by thoroughly wide-
awake people.

MOONLIGHT SCHEDULE FOR FEBRUARY,

{;ﬂr’:“l”r Light. Extinguish. ,r;:“:{
3 .. M. WM.
ool B 590 | A 0as | 12,35
2....0 4 7000w G (LIS
3.00-1 »  B.00 |« 6a5 [10a3
dooovl v 9200 4 baF g.55
LIEEE » 10.30 v 010 740
6....1 » 1130 » G0 6.40
8....] AM.1230 »  G.10 5.40
[+ PR ” 1.30 » 0.10 3.40
10. I »  3.00 »  0.00 3.00
[ I I n 330 » 0,00 2.30
12....0 No Light. | No Lighe, V...
3., 1N Light. | No Lygh ) ...
4. I No Light. | No Light. |.....
15... { P.M. 6.00 § .M. B.30 2.30
6., .. » 0.00 " Q.30 3.30
7...1 4 600 # 10,30 | $.30
8....;, » 0G.00 7 11,30 | §.20
19: .. » 06,00 { AM. 12,00 6.00
20....0 » 6.00 #  1.00 ] 7.
1., ! » 6,10 w2 7.50
22 ., o 6.10 »  3.00 8.50
23.... » G.10 »  3.00 9.50
:4....' w 0.10 » 300 |10.50
23. ‘ « O.to w549 | 11,30
26....{ » 610! » §40 |1130
27....1 w6200 w3340 {120
28....1  «» 6.20 « 540 | 11,20
Total......... 18500

Al 6.6 amp., 72-volls, 430 walls.

E : i
Terminal and Arc Voltage the same.  Concentric mechanism, but one magaet used
inlamp.  No springs.

MANHATTAN GENERAL CONSTRUCTIOR CO., TORONTO, CGAN. .~ buee.

Power Factor—
Complete Circuit Series
Lamps with Regulator—.go.

Manhattan Regulating Reactance Coll,

Regulator loss constant at all loads, 200 watts,

Regulators to provide for any percentage of circuit, from
10 10 100 per cent.

Manhattan Series A, O, Enclosed Lamps,

Total loss in lamp, § watts.

Power Factor .91 Efficiency .99.
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‘TRADE NOTES.
The Goldie & McCulloeh Co., Limited, Galt, Ont,, recemtly
supplicd a boder for the Hamilton Steel & fron Co., Hanalton,
Walter . L Mass v has purchased from the United Electrie
Co., toronto, a motor lar operaing fans at s Model farm.

Messes, Lawey & Soas, pork packery, Hamilton, Om , have
added totheir electnealequipment a 7 hop. S.KCLinduction sotor,
purchiased (rom the Royal Electric Co,

We are indebted 1o the Natuonal Carbon Co., of Cleveland,
Ohio, for copies of thair calendar for 1900, accompanying which
i the meonhight schedule for th- year,

At meeting of belung manufactorers and dealers held an
Maontreal & fortnight ago an advance in prices was decded upon,
due to the advanced cost of the raw material,

The Canadian Gendral Electric Co. have tecened an order
from the corporation of the town of Drommmomdutle, PR, for one
of thewr standard 45 kilowatt go0 volt multipolar generators,

The Toronto & Hamilton Electric Co., of Hanulton Ont,, have
recemly removed to larger premises, in winch they have installed
vonsiderable new machinety, which iy driven by clectricity.

Toe Calgary Water Power Co., of Calgary, N.W.T,, has been
compelied 10 increase s plant, and ss installing a 150 kow, S.K.C
twa-phase inductor alternrtor, supplied by the ]{nynl Electric
Co., of Montreal.

The Gutta Percha Rubber Co. of Toronto are wmcreacng their
electric lighting plant, and have ordered another 50 kilowaut
generator, direct cotmected to an [deal engine, from the Canadian
General Electrie Company.

Messrs. Ahearn & Soper, of Quawa, Canadian agents of the
Westinghouse Electrical and  Manulacturing Co., are sending
out a very neat paper knife, which will be appreciated for ats use-
fulness and serve well the purpose of an advertisement.

The attention of the clectiical companies is directed to the ad-
vertisement of Mr. £, J. Brown, of Beantford, on the last page of
cover of this number, in which he intimates that he is ina posi-
tion to nake reparrs to all kinds of electrical apparatus on short
notice.

The National Cycle & Automobile Co., who have recently com-
menced the manufacture of bicycles, automobiles, ete., in the city
of Hangilton, intend operating their works by electnienty, and have
placed their order with the Royal Electrie Co., of Montreal, for
two 30 h.p. S.K.CL induction motors,

Messrs Collyer & Brock, electrieal engineers and contractors,
Montreal, are now engaged inanstalling 350 wmuandescent lights
and 18 telephones i the residence of Hon, G. T, Felford at Brodk-
ville, Ont.  They have also been awarded the contract for fitting
up clectrically the Eastern Townships Bank at St Hyacinthe, Que.

The Canadian General Electric Company bave recened an otder
from the Trenton Electric Company for one of their standied
three-phase alternators, 250 kilowatt capacity, wound for 2, 300
volts, together with switchboard, step up and step down trins.
formers and distributing panels, for their sub-station at Belleville,
Ont.

The gyrator system of flour milling, of which the Goldie & Me-
Cullough Co., Limited, Galt, Ont,, are the sole Canadian makers,
is meeting with much favor amony millers,  They hasve put this
machinery inmlls in searly cevery province in the Dominion.
Recently a car-load was shipped to the Farmers’ Milling Co., Fort
Saskatchewan, N.W.T.

The town council of Neepawa, Manitoba, in accepling the
electrie light and power plant recently installed by the Robb Engi-
necting Co., passed the following resolution @ ¢ That this councd
have much pleasure in bearing testimany to the efficient manner in
which I. F. Porter hay installed the engine and boilers in connec-
tion with our clectric plant, and that a «opy of this resolution be
sent to the Robb Engineering Co.”

A completely equipped  electrical suppay house is that of Mr,
John Forman, of Moutreal, whose new quarters are at 708 and 10
Craig streets The buitdg is four stories bigh, beside the base-
meat, and is admiraboy ghted and fitted up, 1o the basement is
found the heavy gocds, such as cables, condmts, heavy wires,
insuliators, ctee . Mro Forman's prisate oflice is located on the

second floor, together with a new laboratory equipped with various
instrutnients for testing incandesegnt Jamps. — In this laboratory
instruments may be tested by the public free of charge, a privilege
which will no doubt be appreciated by nsers of electricity.  The
two upper stories will be devoted to manufacturing,  Mr. Forman
has purchiased thie plant of the Canadian Bryaa Electric Co., and
will manufacture u complete line of cut-outs, switches, rosettes,
sockets, ele,

Aningenions arcangement (o preventovercrowding of stairways
and elevators when entering ot leaving a building is used in maio
office of the International Correspondence Schools, Scranton, Pa.
The time of entering and leaving the  building is regulated by
clocks on cach of the five floors.  Oa the lower floors the clocks
are set correctly, but on the upper floors they are i few minutesslow,
so that the employees on the lower floors are at their desks before
those on the upper Hoors are due at the building,  In leaving the
building the employees on the upper floors do not leave theirdesks
untit several minutes later thaw those oo the lower floors, Over
500 people are emploved in the building, which 15 used exclusively
by the Internattonal Correspondence Schools.  This institution
has over 70 courses of mstraction by mail and its students may be
found iu all pasts of the world.

The United Electric Company, Toronto, report the following
sales : The Tate Optical Co,, Peterboro, a motor for operating
their plant 3 Ritehie & Ramsey, New Taronto, a dynamo for light-
ing their works; Dodge Mfye. Co., Toronto Junction, Ont., dynumo
for lighting their works ; Hamlton Steamboat Ca., dynamo for
lighting the steamship Macassa 3 The E, 8. Stephenson Co., St.
John, N.B., several motors, among others two of 8 hop., two of 6
hp., and one of 2 hop. 3 F.o B Allan, of Toronto, for the Nonsuch
M. Co., a 15 h.p. motor with which they intend to operate
their manufactuning plant ; Jas. Fenwick, Preston, a 73 light arc
dynamo, with a number of lamps, for hghting the town of Preston ;
J. Forman, Montreal, a number of their standard type motors,
weluding one of 6 hup,, and one of 8 h.p. 3 H. Phillips, Torouto, one
of their 6h.p. standard type motors for operating his manufacturing
plant.  The United Electric Company have also just completed an
mstallation for hghting the factories and yards of the Northumber-
land Paper & Electric Co., of Campbelifora, Ont,

ELEGTRICAL REPAIRS

In the large and well equipped factories where the manufacture of electrical
apparatus 1< carned vut under the piece wourk aystem, they find that repair work or
Apparatus sent 1 ¢ be repauired or rewound interferes wukn this system, and in many
cases they wenld prefer 1ot 10 Jo this kind of work, as it is almost imnpoible to do
it with dispatch and at a reasopable price  Knowing the above to be a fact,

MESSRS. FRED THOMSON & CO.

774 Craig Street, MONTREAL, P.Q.

have arranged their works for repair work only

They heep armatures <f neacty all

makes of dy namos in st ok, which they loan while repairs are being made. Their *

factory is so arranged that they can run night and_day, and work can be finished in
the shottest possble time, Telephone Main 3t49.

UTTON'S BOLER GONPOND AND ENGINEER SUPPLIES

Lubricating QOils 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.  If You Want

to Save Money and Get Superior Goods Write Us.

THE WM. SUTTON COMPOUND (0.

186 Queen Street East TCRONTO

Victor Turbines
OPERATING DYNAMOS

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

superiority possesscd by this Turbine.
FEATURES WORTH REMEMBERING

High Speed, Close Regulation, Great Capacity

High Eficiency, Perfect Cylinder Gate, Steady Motion

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

Electric Light & Power Co., Dolgeville, N.Y.; Honk I':nll_s‘ Poy‘vcr
Co., Elleaville, N.Y.: Hadson River Power Transmission Co.,

l Mechaniosville, NV, Cataract Power Co., Hamilton, Ont.

CORRESPONDENCE SOLICITED.

The Stilwell=Bierce & Smith=Vaile Co. =

NDAXYTON, OHIO.
U.8. 4
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A committee has been apponted by the Ottawa city counal to
investigate the civic lighting plant question.

The Scotstown Mills Co., of Sherbrooke, Que. has obtained a
charter for lumbering, wining and clectrical purposes.

The foundation for the power house of the Cascade Water Power
& Light Co., at Cascade City, B.C., has been completed,

The town council of Welland, Ont,, is negotiating with the Elec-
tric Light Company for a renewal of the street lighting contract,

It is rumored that the Cataract Power Co., of Hn.milto.‘.
are considering the building of a power canal from the Chippewa
creek o connect with their canal at Allanburg.

The Department of Railways and Canals of Canada have invited
tenders for the construction of two non-condensing marine engines
and a Clyde boiler for the St. Lawrence canals.

The town council of Woodstock, Oat., has -aulhorizcd_lhc Fire
and Light Commitiee to obtain figures for the installation of an
electric light plant and the introduction of an all-night service,

The Ingersoll Electric Light & Power Co., of Ingersoll, Ount,,
are installing an electric light plant in the condensing factory in
that town. It is »aid that the company may install a power plant
at an carly date.

1t is expected that the civic lightiog plant at Winnipeg will be
completed shortly., The clectrical apparatus was furnished by the
Westinghouse Co., of Pittsburg, and the boilers and engines by

their new commodious warchouse on Wellington street west,
They purpose aperating their entire machmnery by electaety, and
have placed an ordor with the Canadian General Electric Com-
pauy for a number of form I moderate speed motors.

A Moffatt feed water heater and oil extractor is being put in
the Goldie Milling Co.’s mill at Highgate, Ont.  These heaters
are made by the Goldie & McCulloch Co., of Galt, Ont.  Every
engineer should send for a catalog of them, as they are meeting
with great success.

The town council of Dartmouth, N.S., has decided to apply to
the legislature for authority to borrow $40,000 to provide the town
with an electric light plant. It is proposcd to utilize the water
power at Port Wallace locks, and an engincer will be engaged to
report on the quantity available.  Mr. Sicbertsis the mumcaipal
clectrician,

The Canadian General Electric Company have just received an
order from the Toronto Electric Light Company (or two 450 kow.
250 voll direct current power generawors and one goo k. w. re.
volving field single phiase 2400 volt slternator.  These machines
are to be used in the new power house of the company, to meet
the ever increasing demand for light and power.

The annual meeting of the Brandon Electric Light Co. was
held on January 18th, at which the question of sccuring cheaper
power was discussed.  As a resultit is probable that steps will be
taken to utilize the water power of the Little Saskatchewan river,
which flows into the Assiniboine about cight miles west of Brandoa.
Mr. Gueo. Patterson is manager of the company, and Judge Walker,

& the Polson Iron Works Co., of Toronto. f \Winnt € \ ihe board of divect
- . 1 . . g J 3 .
¢ Suit has been entered by James Ellicott against the Lachine @ 2 'MP'PEB, i3 & member of the hoard of directors. > O
5 Rapids Hydraulic & Land Co., of Montreal, for $5,000 damages The Canadian Electric Light Company, of Levis, P.Q., are
for injuries reecived while in their employ by coming in contact ““d""-"k"‘l{"} very extensive clectric power tranymission scheme,
g with alive wite. Deficicnt insulation is alleged. }T'd ch:\\f i:ahut‘;d their -I!:'lltm‘l _orgcr for clcct,rr-lcg‘} apparatus lvml;_ .
p The Canadian Locomotive & Engine Co., of Kingston, Cat., t\:.'L "_:j":.;“'\:l, llcm:mlv'nwﬁn“l'l 3"‘!’“““"- ] l|l: ortlt;)rrcons:'?ls of
¥ have gone into voluntary liquidation, Mr. A. Riddell, of Montrea) 0 750 Kilowatl revolving ield, three phase, ateraators, rese
! " g J ‘d) isional Tiawidat TI’ 2 are to be wound for 10,500 volts, thus eliminnting the necessity
: l-'l:;tllg‘ b%c" "SPO‘!“.(CI proyxslona. 'q:‘"‘ :\t(;)r. l'c cot‘nplany Y for step-up transformers.  The Canadian General Electric Com-
¢ ;:f:“:;r"'m to be fairly prosperous and to have large orders on 0,0 qre also furnishing the necessary exciters and marble switch-
“ R boards.
£ The bright advertising man of an electric lighting company ) N .. , . —_—
5 recently perpetrated the advertising bull of the season by announc- m\?:zfszflsmll(l?cl {'xﬁ:z:i'lill;t?;:g%cﬂfm ! _:’l:; ‘?;::l'é":::l'r_l;‘é?"r‘;:d;h‘?ivf
= ing that his company was prepared to furnish a “matchless electric sing their entire new works bein ls‘:\"\l\ o Toronte, which v.-?ll ‘l)‘
tighting service.” The rest of the boys are now using the matches ping R B 4] ! ’ e
wg" h{: the ci ;u-s he bu ‘_‘g for them Li"ws aner Maker ¥ kaown as the Sunlight Soap \Works, with a complete electric
& Bars | ys 10 -—ivewspaper o plant for power and lighting.  The plant will consist of generators
The sulphuric acid for use in the Ottawa Electric 90- sstorage  direct connected to high speed automatic engines, and fificen
battery plant was procured in England, through .\!cs_srs. Evans & multipolar motors.  The securing of this contract speaks well for
Sons, wholesale druggists,of Montreal.  There were 5,000 pounds, e apparatus of the United Electric Company, as we understand

which is said to be the largest quantity of that article that has ever
been imported into Canada in one shipment.

The Brown Brothers Company, of Toronto, are removing to

it was obtained in competition with Canadian, American and Eng-
lish firms, and was awarded to them after a thorough investigation
into the merits of the different types of apparatus.

Westinghouse
Rotary Converters

Give Satisfaction
for all kinds of
Service . . . .

ROTARY CONVERTER.

Ahearn & Soper - Ottawa

AGENTS FOR CANADA
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SPARKS.
The Belleville electric street railway will be sold by public
auvction under morigage on March st
The ratepayers of Rat Portage, Ont., have voted in favor of the
town purchasing the clectric hght plant.
The Truro Foundry & Machine Co., of Truro, N.5., contem-
plate installing an electric plaat for lighting thewr works.

Davidson & Henderson, of Toronto, have purchased {rom the
United Electric Co. a motor for operatingg their printing presses,

Mr. Gieo. . Macdonald, superintendent of the Ottawa firc alarm
system, has recommended that at least ten more improved boxes
be installed.

The Moatreal Electric Company have placed an order with the
Caaadian General Electric Company for two marble feeder panels
and instruments.,

The Goldie & McCulloch Company, of Galt, Ont., recently
shipped some heavy special machinery to the St. Charles Con-
densing Company, logersoll, Out.

The Sherbrooke Gas & Water Co. are again compelled to in-
crease the capacity of their plant, and during the coming sum-
mer will install an 8,000 light dynamo.

The Canadian Corundum Co. purpose erccling a crushing and
concentrating mill on the Madawaska river north-cast of Bancroft,
power to be obtained from an adjacent water fall.

The lighting of the streets of Welland, Ont., is now receiving
attention by the town council.  Some of the members favor the
purchase of the electric light plaat by the corporation.

The city engincer of London, Ont., has cstimated the cost of
installing sufficient plant to use the surplus clectric power at Vie-
totia hospital to illuminate the city buildings at §4,700.

The Fire and Light Committee of Toronto Junction council
have recommended that an electrical expert be engagred to report
on the required alterations and improvenients to the tawa’s clectric
lighting plant.

The Underwriters’ Association has recommended that the town
of Barrie, Ont., install an clectric fire alarm system.  The council
of that town is considering the extension of the electric lighting
system to Allaadale.

Me. Edward Irving, electrican, of Hamilton, is understood to be
preparing plans for St Andrew’s Falls Power Co., of Winnipeg.
This company purposes developing 3.000 borie power from a fall
15 miles from Winnipeg.

Me. W, T. Stewart, electrical engincer, of Toronto, estimates
the cost of a civice electrie light plant for Toronto at $230,000, and
eperating expenses at §78,020. At the present time, be says, the
city pays $107.482.49 for clectric lighting.

Messrs, Conroy Bros. are building a new power house at Des-
chenes, Que,, they having entered into a contract to supply the E.B.
Eddy Co., of Hull, with 2,000 horse power for a period of ten years.
The price per horse power is reported to be $13.

John Gillis, an employec of the armature department of the Can-
adian General Electric Co., Peterboro, recently met with an ac-
cident by which 2,400 volts are said 1o have passed through him.
Both arms were badly burned and other injuries sustained.

The Renfrew Electrie Light Co., Limited, of Renfrew, Ont.,
has been granted a provincial charter. M. A, A. Wrightis presi-
dent and manager, Mr. A. Hough vice-president, and Me, Howard
Wright secretery-treasuter.  The capital of the company is
$75,000.

The Midland Electric Co. are now negoiiating with the town
council for a renewal of their lightiag contenct. They have of-
fered to supply arc lamps of 1,200 ¢.p. at $35 per year perJamp for
service untilz a.m,, or $60 for an all night service on moonlight
schedule.

The city engincer of Hull, Que., has prepared plans for for the
dynamo station to be built in connection with the water works
power house. The plans provide for 75 arc lights, covering about
six miles of street and cight miles of wire. There will be .. 0
50 light dynamos.

The cighth annual ieeting of the sharcholders of the Galt,
Preston & Hespeler Street Railway Co. was held on February 1st,
The statement presented showed that there were carried during the
year 232,301 passcngers and 15,515 tons of freight, making the
total carnings $19,579.42. It is understood thit the Cataract
Power Co., of Hanilton, have secured a controlling interest inthe
road. :

The Canada Atlantic Railway have lately placed new electric
safety sigaals at the intersection of several streets in the city of
Ottawa. As a train approaches, when 1,600 feet from the first
crossing, and electrical connection is made. Immediately the
tight at the crossing lights up and the bell starts ringing vigor-
ously. This keeps up till the train crosses the street, when the
bell is cut o, This system of signalling is in vogue in the United
States, but the Canada Atlantic Railway is said to be the first to
introduce it in Canada.

Ia connection with the suggestion of our Montreal correspond-
ent in last issue that the correspondence schools should so arrange
their courses as to climinate the dry mathematics and preliminar.
ies and get right at lectricity, the Intemational Correspondence
Schools, of Scranton, Pa., have sent us a copy of their aplication
blank, and point out that the method of iastruction is graduated
so as to suit the needs of each individual student.  If a studeant is
qualificd to pass an examination in any subject, they state that he
may be excused from doing work on that subject.

JOIUN R. BRARDBER, Presldent.

GEO, K, CHALLKS, Sec.-Treas,

THE CYCLONE GRATE BAR

= SIMPLICITY
DURABILITY
ECONOMY

[ U . S
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Cut showa construction of the Grate.
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A Boy Can
Operate It
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Yours truly,
D Gy, Brormnezs & Cou

Cyclone Grate Bar Co., Limitea

Telephone 1108.

Office : 10 King Street West, TORONTO, CAN.
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SPARKS.
Mr. J. de Fromeat, of Rathwell, Man., has lnvented an clecteic
fire alarm for which he ¢laims many points of merit.
Vi
Mr. HLC. Symmes, a New York electrician, has joined at Guelph,
Oat., the second Canadun contingent for service 1 South Afnica.
At the mumcipal clections the ratepayers of Prescott, Ont.,
voted in favor of handing over the management of the electric light
plant now operated by the town to the water commssioners.

The United Electric Co., of Toronto, have closed a coatract
with Messes. Darling Bros., of Montreal, for motors to be used
direct connccted to clevitors at the Longue Pointe Asylum near
Montreal.

The Goldie & McCulloch Co., Limited, of Galt, Out., have just
shipped two of their Ideal high specd engines, one 10 Sarnia for
the Canadian General Electric Company, and the other to the
Mountreal Rolling Mills Company, Montreal.

“The Sandwich, Windsor & Amhersthurg Railway Co. have pur-
chased a 130 horse power gas engine from Westinghouse, Church,

Kerr & Co., of Detroit.  The engine will be used for operating
their electric road and will replace a Corliss steam engine.

The Electric Light Commitice of the city council of Victoria,
B.C., will recommend the installation of an incandéscent plant of
1,000 lights capacity for lighting the city hall and other civic build.
ings. ‘The corporation now operates the arc plant for street light-
ing.

R.F. Prefontaine, Q.C., of Montreal, and associates, have applied
for the incorporation of the Labrador Electric Light & Power Co.,
to acquire and develop for clectnical purposes water powers on the
Murray Bay River, and to operate clectnic rlways in the districts
of Charlevoix, Chicoutimi and Sagueney, in Quebec,

The Hoepfner Refining Company, of Hamilton, have placed an
order with the Canadian General Electric Company for two 1500
ampere 120 volt generators, to be used for clectrolytic purposces.
These machines arc to be direct connected with Stanley motors,
and the power will be supplied by the Cataract Power Company,
from their DeCew Falls transmission hines.  The plant when com-
pleted will be one of the most interesting in Canada.

FIRSTBROOK BROS.
King St. East, - TORONTO.
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