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W. A JOMNSON ELECTRIC Co.
CONTRACTING ENGINEERS - 34 York Strcet, TORONTO, CANADA

... SOLE REPRESENTATIVES FOR ., .

United Electiic Improvement Go.’s Slow Speed Alternators
FOR SINGLE THO AND THREE PHASR POWER AND LIGHT f« Tt hix SUECetius SUmaitins NetShori
Walker Manufacturing Go.’s Railroad Generators and Motors

Ane@nly Soring Sugpended Staol Motor g WE GONTRACT FOR COMPLETE EQUIPMENT

VOLCANIZED FIBRE (0, =sramussmen seva.
s wrseses o JARD VULCANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factoru: WILMINGTON, DFEL. OFFGE: 14 Dy ST1., NEW YORK.

E Make a SeeciaLry or .
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f ;crics, Alternating and Direct Current

Incandescent Circuits s
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Wit Suie LaMes oN Arprovar 0 Prices rrom $12 1o $25 Eacn

WRITE FOR PARTICULARS

THAE TP\OI'\F’SON ELECTRIG CO.

WATERFORD, ONTARIO

«—— Manufacturers all kinds Electrical Apparatus -- -
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MONTREAL INSULATED WIRE. WORKS,
J. ROSS, SON & CO.

MANUFPACTURERS OF

INSULATED
ELECTRICWIRES

And Wires for Annutnciators,
Offices, Maynets and
Dynamos,

1% WiLnian ST,

MONTREAL.

Orders solicited and carcfully executed.
r. O, Box, 1496.

Facrony :

E. GARL BREITHAUPT
CONSULTING
EvLectricaL EnGINEER

Giraduate tn Electrical Engineering at Johns
Hopkins University, Baltimore,
Address: BERLIN, ONT,

STEAM USERS

Desiving the sercices of COMPETENT EXN-
GINRERS of any class, can odtain
sober, intelligent and retiabdle
men, by appliying to

CAHADIAN ASSGOCIATION
STATIONARY ENCINEERS.

J. J. York. President. Board of Trade Ruild.
ing, Montreal,

TEND:ERS- WANTED
A Weekly Jomz;'l’ :‘S ':d:wmﬁ infonna.

The recognized m:dxum for adverise [N
wents for *Tenders’

CANADIAN CONTRACT RECORD

If you want to

SELL
ANYTHING

to the wholesale and retail hard-
ware merchants and manufac-
turers

ANYWHERE

in Canada, you can reach them
through the

CANADIAN HARDWARE Msncnm
J. B. McLEAN CO., L.

PURLISKHERS
10 FRONT ST, E. -

> e . .

ToRONTO.

Jottn Canxort, Sec. and Treas,

1P ELECTAEH. WORKS

Rucaar F. Piisrirs, President,
(LIMITHD)

bl F. PHLLPS ELEGTRGN

‘ELEGTRIC LIGHT WIRE,

!g_gnet Wire, Office and Annunciator Wire,
Rubber Covered Wire, Lead Encased Wire.
=, 2 - TELEPHONE AND INCANDESCENT CORDS.
FARADAY CABLES
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

New York Uffice: 10 Cortlandt Street. M Ol‘lﬂ'e a' G an a d a
, L ]

Providence R. I.: American Electrical Works.

The Beardmore Belting Co

(Formetly TuE F. E. Dixox BELTING CO.)

MANUFACTURLKRS OF

[EATHER BELTING

39 FRONT STREET EAST, TOROATO.

Headquarters for Electric and Dynamo Belting.

¢ TOMRH DN 0

REQUIRE NO BRICKWORK
AND GIVE THE

Highest Possible Economy

ROBB EENGINEERING .GO., L1D. - FAMHERST. N. .

WM. MGKay, Seaforth, Ont., Traveling Agent.

Pioase mentlon the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



March, 1898

CANADIAN ELEGCTRICAL NEWS '

PATENTS rrocursp on !

KLECTRICAL, INVENTIONS
o RIDOUT & MAYBEE, o3 navor, Toxavio

N pamphilet on patents sent free.
CRipov s an Patents,” price $5.50, §6.0

FIRSTBROOK BROS.
King St. East, - TORONTO, |

MANUFPACTURRRS OF
TOPPINS,
SIDE-BLOGKS
ann GROSS8-ARMS, |

—

WRITR FUK PARTICULARS.

JOHN J. GARTSHORE . '%oais

TRADE MARK.

ALLGEEINE ELERTRIGITATS- GESH

(General Blectric Co., Bethin, Getmany,)

SHLLSGHAFT

CAFITAL FLELY AWML LT, $€,000,0mm)

Manufacturers of

A. E. G, INCANDESCENT LAMPS

Bate and tnsulated Wires, Rubber Goods, Blectrical Supplics
and Ratlway Bquipments, Instruments, Dynamos
. and Motots . . . .

LONG DISTANCE TRANSMINION A SPECIAL 1Y,

MUNDERLDH & 0., Socssems  MONTREAL

Importer and Dealer 1n

STEEL RAILS

New and Second-Hand. All sectlons.
0ld Material Bought and Sold.

Go B- w- - L
SPEGIALTIES :
Leclanche Cells
Annuncicators
Patent Electric Gongs
Bronze Pushes

THE GALVANIC BATTERY WORKS |

145 Wellington St. West, TORONTO.

Please miention the ELECTRICAL NEWS when
corresponding with Advertisers,

JOHN.LBLAIKIE EsQ,

"CONSULTING ENGINELRS -

G. C ROBB CHiEF ENGINEER
l A.FRASER Sec.Tres

Heap OFFice TORONTO
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LAMPS

Do You EVER USE INCANDESCENT LAMPS ?

If so, do you know what a good
Lamp is? We can give you
Lamps at all prices, and have
the best Lamp made in the
world; namely: the genuine
“EDISWAN,” in any candle
power, from one to two thou-
sand ; 1o fit any base. Don't
buy lamps until vou get our
quotations.

Prosted Lamps - Colored Lamps - Mognl Lamps

-t

SEND US THRAT RUSH ORDER.

T
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JOAN FORMAN ;
NGNS Bsin oy Gava e ca ;
LALLM
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EIETRIGH, SIPLE -

Do not fail to write for Prices and
Quotations on all kinds of Electri-
cal Supplies . e e

WE CARKY THE LARGEST STOCK 01 HIGILCLASS FIFTINGS
FOR LLFCTKICAL WOKK IN CANADA )

[ ] [
Fancy Porcelain Cut-Outs.
Rosettes, Wall Plugs.
Switches, Brackets, Etec.

Have you tried the LR.G. 1. Wite?  We guarantee our
wirc to have a )ughcr m\uhn-m resstance
than Iny wire in Canada.

i

Write tor Prices on all Supplies required.

Send us that ¢ rush'* order.

JOHAN FORMAN
650 Cralg Street, - MONTREAL

AGENT 2 Far Cromptan Howell Rattery Co , Ediawan Ungred
Ulevtrsc Co and the India Rubber, Gutta Pescha
am$ Telegeaph Warke Co,

UL

e
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KAY ELECTRIC \J/ORKS

No. 255 James Strest N., HAMILTON, ONT.

« MANUFACTURERS OF ,

%> DYNAMOS | MOTORS
{0

For Arc and . . , , ,
Incandescent La ;,hl n;‘ From £ I1. P, to 50 H. P

Electro Plating Machines and General Electrical Appliances
Special attention to Mill and Factory Lighting
WRITE FOR CIRCULARS.

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH GARBON AND PORGELAIN GO.

. can furnish thom oqua to nny ln (ho world, as they are .
MANUFACTURERS OF

Carbon Pomts for all Systems of Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORCELAIN FOR ELECTRICAL AND HARDWARE LINES.

Please mention the Enecrricar. Nuws when corresponding with Advertisers.

NORTHEY MFG. G0, - Toronro...

LIMITED

MANUVEFEACTURERS OF

5 ;2 I
e. i};}?ﬁ—r‘:? {f}\‘“\‘ POWERPUMPS .

]
‘Q-i L éEﬁ \ For General Water Supply

N and I'ire Protection.

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

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

THE JONES & MOORE ELECTRIC CO.

Telephone a3io. MANUFACTUREKRS OF
DYNAMOS +* MOTORS +* SUPPLIES
Write for Prices . 146 York Street, TORONTO

FINE, - -

Street Cars

. OUR SPECIALTY ..

®  We also manufacture Horse and Trail Cars
of every description.

PAGGERSON & CORBIN . . ST. GATHARINES, ONT.
LECTRICAL SU P P L l E S Hd Fiigs gonerally |

%‘é Get our prices before buying . . . . .
Repairs made quickly and at ressonable prices.

TORONTO ELECTRICAL WORKS . 33, 35, 37 ADELAIDE STREET WEST, TORONTO
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THE DODGE PATENT SPLIT FRICTION CLUTCH AND
CUT-OFF COUPLING.

Tie utlity of frction clutch pulleys for power transmission
bas been fully demonstrated by long and continuous service, and
their advantages over the belt destraying sifter are so aumer-
ous and obvious that one wonders why their already extensive
use is not universal. Even in the matter of first cost the duteh
equipment 1s not greatly i eacess of that of tight and loose pul
leys, when the extra pullevs and double widths necessary for the
drivers are  considered.
By placing the clutch pul-
ley upon the driving shaft,
the belts and all the
auxiliary shafting con-
nected or controlled by
the clutch are thrown out
of action, saving belting,
power, oil and danger
fiom hot bearings and
palleys.  Amongst the
comparitively new clutch-
es on the matket is the
Dodge Spht Clutch, man-
utactured by the Dodge
Waod Spht 1*ulicy Com-
pany.  This clutch 1s
made for service as a cut-
off couphog, or may be
used in connection with
pulleys, gears, sprockets,
rope sheaves, fnction or
hoisting drums, and vari-
ous other power connec-
tions. lts simplicity 1s
readily appreciated by mechanics who have ever had any e
perience with clutches of more or less complicated mechanism
and thosc having a large number and vanety of parts.

‘The friction disc 1s made of iron with perforations theren
through which hardwood friction blocks are fastened, presenting
two surfaces of end grain for frictional contact.  This disc is a
part of the extended sleeve or por-
tion of the clutch connected to the
pulley, or whatever driving :apph-
ances may be used, and runs loose
on the shaft where the clutch s
located at the driven end of the
transmission. The friction connec-
tion is made through two finished
cast iron plates, onc of which 1s
keyed to the shaft, and which are
thrown in contact with the wood
filled disc by throwing n a sliding
collar which works loose on the
shaft, through the thrust of the col-
lar actuating the toggle Jevers which
operate four draw-bolts, forcing the friction plates to contact
with the friction disc—this connection operating the pulley or
transmission wheel 1n confornuty with the moving shatt.  One
of the mun difficulties existing in the vartous styles ot clutches
is the lack of clearance between the friction disc and plates ,
this trouble 1s entirely obviated o the Dodge clutch, the clear.

CrUTen o8 SeROCART WHrke.
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ance beng large and instantaneons, actuated by powerful col
springs which «eparate the plates quckly upon a withdrawal
movement on the shiding collar. T'wo levers are used with four
powts of contact on the  plates, there bemg no foose ar ratthing
jonus ; the levers are made solid m one prece awd have carefully
finshed fulerum pomts on the outer or loose frction plate,

The Dadee Wood Split Pulley Ca., apprediating the trade de
mnd for a simple, quck acting clutch, with all possible pouns
of advantage considered, have incorporated the sphit or separ
able featwe as bemy one
of the most umportant
and quickest of apprecia-
uon by consumers.  The
advantages m a split
clutch are noamfold, they
are easier and quicker to
adjust ta shaft or repar,
and effect quite a saving
n time and labor, None
of the shafung or other
cquipment need be  dis.
turhed an placing  the
clutch i positton. When
this point is fully under-
stoud and appreaived we
bespeak a more  rapid
change fiom the old ught
and loose putley deas to
the modern plan of ma-
chine driving. It is the
capense of the split clutch
as formerly made, as well
as the trouble and e
pease mvolved putng
on sohd clutches that has kept many manufacturers from makmg
the changes long ago. Thisclutch s put on the market ae about
the same price as any other first-class clutch, but havng the
spht feature toats credit. The Dodue spht cutch s pirtscularly
adapted to service wath
gears, sprockets and
other connections, and
the only necessary
features of these apph-
ances over the regular
roods 1s the large bore
necessary to fit the ex-
tended sleeve.  Tins
sleeve 15 separate from
the friction disc and
may be easily det.ec hed
for repars  without
Landling any porton
of the clutch mechan-
1sm. For ordinary ser-
vice the sleeve is lined
with genuine  babbat
and fitted with com-
pression grease cups 10 nsure continuous cfficient lubncation
The pullcy 1s clamped ove the sleeve and keyed sccurely. An
mprovement of very great practical nmportance 1s the patent
ed separable or detachable hub, which bears to the clutch the

s
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same relation that the Dodge and Plnlion bush beus to the
pullev. 1t enables the manufacturers to carry fimshed clutches
i stock to be furmished with hubs as ordered also from stock
or at most with delay of only a few hours. It also enables the
awner to keep a cluteh on hand, and at the expense of a new
hub use it i a shaft of diferent size or as a cut off couplig, as
he may dewwre.

Many patents have been taken out on the special features, and
W the numerous favorable expressions of mechamcs and enp-
neers xo for anything we feel safe m predicting a large demand
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SECHION OoF CLUTUR ASD PUTTEY SHOWING
EXTENDED SEREVE,

for the Dodge patent spht clutch.  Many shifting devices are
shown ; ane 1s adjusted to the tloor stands used for shaft sup-
poits, and another a phan geared appaatus mounted independ-
catly and operatmg through a rock and pimon,

The company issue a handsome catalogue covenng their
specialties, and are pleased to mil same free to any one inter-
ested.  Addiess, Dadge Wood Spht Pulley Co., 68 King Street
West, Toronto

THE AMERICAN STREET RAILWAY ASSOCIATION.

Tt Exccutive Committee of the American Street Rulway
Association held meetings on the 27th and 28th of February, at
the Windsor Hotel, Maontreal, to arrange for the preliminaries
of their next annual convention, which will take place in that
eity on the 15th and 18th of October next, nclusively.  There
were present Messis Joel Hunt, President, Atanta, Ga.; W.
Waotth Bean, 15t Vice-Presedent, St. Joseph, Mo.; D. . Hanul.
ton, St Lows, Mo ;. Granvlle C. Cunmingham, Montreal, Que.:
and W. J. Richatdson, Sceretary-Treasurer, Brooklyn, N. Y.

The chief featurc of the convention will be an eahibition of
the different clectnical apphances used 1in operating ~a electric
radway.  Nepotiations are now in progiess to admt the exlibits
coming from the States into Canada free of duty, a privilege
which will no doubt be accorded, as was done for the electncal
exhhitntion held some three years ago in Montreal.

At the last annual convennian held in Atlanta there were 1100
delegates present. but the number that will attend the next con-
vention will no doubt be increased, und echipse a'l other con-
ventions of the Association previously held.

ELECTRICITY AND ECONOMY.

THE natsr of electrical generation and dynamo working s
such that anly sufficient amount of current required to do the
work 10 15 used, so its economy 1s at once obvious. In factorics
whero the machinery 15 working intermittingly, and hable to
rreat fluctuation, the economy of dnving by electnaity 1s even
more marked, as the electnc current can be switched on or off
with the greatest ease and rapidity, after which crossed belts and
fast and loose pulleys appear a heavy and clumsy, not to say
unscientitic, method cf utihning power.— Manufacturers’ Gazette.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note. - Secretanies of the various Asvcistions are requesied to forward 10 us matter
for publication in this Department not later than the 20th of each month.

NOo. 2,

HAMILION ANSOQCINTTON

Mr. Wi, Nors, the Secretasy, wntes that swhile not many
new members are bemy recewved into the above Association, the
organization is otherwise making progress.  The open meetings
are bemg continued, and are proving most beneficial to the
members. At the last of these mectings Bro. Brice gave an in-
stiuctive talk on Electricity, touching upon many points  with
which engineers having electric plants require to be famihiar. The
Association is about to set about the arrangements for the annual
dinner.

BELL TELEPHONE COMPANY,

At the annual mecting of the above company, held on Feb.
27th, reports showed that the gross revenuc for the year crossed
a unllion, bemmg $1,012,839, as agamst, for 1853, $661,174, an in
rease of $51,605.  The working expenses for 1894 amounted to
$729,611, as against, for 1893, $724,791,-an increase of $4,820.
The net revenue for 1893 was $283,227, as against, in 1893,
$236,383, an increase of $36,844. A duvidend of 8 per cent. was
paud and $30,000 added to the contingent account, while $10,698
was placed to the credit of revenue account.  The company’s
assets over liabilities are given at $921,429. The old board of
directors was re-elected as follows. Messrs. C. F. Sise, presi-
dent, G.\V. Moss, vice-president, W. H. Forbes, Hon J. R.
Thibaudeau, Jobu E. Hudson, Robert Archer, Robert Mackay,
W, R, Driver, Hugh Paton.

At a spacial meeting of sharcholders it was unanunously de-
cided 1o float $600,000 worth of 5 per cent. bonds, redecmable in
30 years, the money raised to be expended in the erection of a
new building at Montreal and for other purposes.

INJURY TO BOILERS BY GREASE.

It has often been observed that small quantities of grease
in combinion weth deposits lead to boiler accidents. This
compound gets deposited on the plates, and the most viclent
water circulation is sometimes insufficient to remove it.  The
plates, in consequence, get overheated and accidents result. “The
introduction of grease inside the boiler should be avoided, es-
pecially where the water from the condenser is used for feeding
the bailer, by the use of a sufficiently large feed-water filter.
The Berlin Boiler Inspection Society had the following case
brought under s natice  Two single flued boilers, 4 feet 8
inches diameter, 23 feet lony, flues 18 to 22 inches diamcter, pres-
swie 12 atmospheres, were used to generate steam for a 150
horse-power eagine with surfuce condenser. The installation
had only been at work since July, 1893. A considerable por-
tion of the flue of the left boiler had collapsed.  This could not
be attributed to shortness of water. On examination 1t was
found that nearly all over the boiler a fatty brown slime had
been deposited, which, bemg placed on a red-hot iron, burst
mto flame.  The feed witer pump got its water from a large
open tank over which a small filter was placed.  The condensed
water was led to this filter in order to have the grease removed.
Unfortunately, the arrangements were so bad that a consider-
able portion of the grease found its way into the boiler. A
similar case was recorded by Mi. Abel at the last meeting of the
Markisch Socicty for Testing and Inspacting Steam Boilers.
Fout boilers, the feed water of which was heated by the exhaust
steam from a Westinghouse engine, after being in use about six
weeks, were so damaged that onc boiler had to be completely
removed ; the other three had to receive extensive repairs.  An
cxamination showed that the flues were covered with a deposit
of fatty slime. An analysis of this showed that about 52 per
cent. of it consisted of mineral oils and paraffine, and 27 per cent.
of animal fat. It is strongiy adwvised, therefore, that feed water
shall always be filtered so as to remove any oils or grease.—
Scientific American.

1t secms probable that an agreemeant will shartly be reached between
the London Street Railway Co. and the City Counail of London, under
which the present sticet ralway system will be transformed into an

clectric systamn.
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OCHARAGTER SKETOH,
K. J. DUNSTAN.

MANAGER 1ORONIO BRANCH RKLIL

TKLEPHONK CO.

** Patience ivthe finest and warthiest part of fortitude, and the rarest tos.”  John
Ruskin,

Tie Hello of the telephone 1s no longer an object of curiosity
with the people of Canada. We have come to accept it as a
convenience of modern life thit cannot be done without.  But
whitt of the men who were assoctated with this great invention
in its eatlier days, and to whose enterprise, business skill, and
back of that, inventive gemus, paticntly exeraised, we enjoy this
system of communication to-day ?

Mr. K. J. Dunstan, whose portriut is here presented to
ELeCTRICAL NEWS readers, does not make any claim to being
theinventor of the telephone, but tew mnen in Canada have been
more intimately associated with its pragress,  Of han, it may be
said, that he was in at the start of the telephdne in Canada and
has grown up with the business, by this meaus possessing an
intimate relationship with telephone affurs.

Mr. Dunstan was born in Hamnlton, where the first telephone
exchange m the Donimon had an extstence.  In fact, before the
telephone proper was known, he was associated with Mr, Baker,
who had established m Hamulton what was known as the Dis-
tnict Telegraph Co., emploving a system of signabng, which
preceded the birth of the telephone.  When Professor Alexan-
der Graham Bell brought Ins experiments to a successful issue,
and the Bell Telephone was evolved into
a reality, Mr. Dunstan became manager of

world, and will possess many new and valuable featares.  Three
hundred persons are employed in the Toronto exchange.

To Mr. Dunstan, the general growth of the telephone business,
throughout the entire Dominion, 1s a matter of keen interest.
Some figures on this point will be interesting.  On 3ist
Dec., 1894 there were 350 telephone exchanges in Canada using
Bell instruments. These were represented by 32,485 subscnb-
ers, distributed as follows : Business places, 21,733 ; residences,
10,621 ; public pay stations, 1315 and n addition §28 private
line subscribers.  For this service 34,595 nules of wire 15 1 use
on over 300,000 poles, besides underground conduits and house
top fixtares.

An interesting development in the use of the telephone, and
this has been largely within the past few years, is the long dis-
tance line. In 1877 it was quite 2 novelty when a line was
placed between the residences of Messrs. Baker and Cary, of
Hamilton. Then, hardly Professor Bell hunself looked forward
to the time when conversation would be carried on daily be
tween points up to 700 tnles apart.  Yet within the past dec wde
long distance tclephoning has developed to this estent, and 1
growing most rapidly, rendenng 1t somewhat dificult to say
what successes may yet be scored in this department of the
work.  Mr. Neilson, of the Toronto exchange, thinks there 1s
no doubt as to the possibility of building hnes that would work
say from Quebec to Sarnia; the only question is whether wires
of that length in Canada weuld pay. There 1s good 1eason to
believe that time will solve satisfactonly that question. A great
difficulty in the early days of lang distance telephomng was the

continual presence of induction, making
conversations  difficult.  This  trouble,

the Hamilton brinch. Tlus was in the
year 1878.  Duning the years thathe wasin
charge of the Hamilton office he also
travelled considerably throughout the
province, engaging in the waotk of inspec-
tion, and otherwise promoting the growth
of the Bell telephone. In 1891 Mr. Dun-
stan removed to Toronto, becoming man.
ager of the exchanye i the Queen City.
When one goes back to 1878, a short
period in the growth of any great inven-
tion, and contrasts these beginnings in
telephoric  history with the conditions
existing to-day some idea 15 realized of
how quickly, in late years especially, the
people have learnzd to appreciate the
telephone.  Like every new invention

however, has been quite successfully over
come by the alimast gencral use to-day of
metallic circuits and copper wire. The
long distance telephone of the Bell Tele-
phane Co. of Canada alonc comprises
13091 miles of wire on 3,301 nules of
poles, and gives the means of verbal
communication between the subscribers
to their 300 different exchanges, and also
to 262 other places, where they have no
exchanges but only toll offices. The
great convenience it is to telephone sub-
scribers to be able to communcate with
subscnibers in other towns, what it means
in it business way, and socially, scarcely
needs soanuch as a suggestion to a people
who have been so quick to appreciate n 4

they fought shy ofit at fiest, andin Ottawa
and St. Jobn, N. B,, where the telephone
te-day 15 as great a necessity as any-
where clse, 1t was almost impossible in the early years of the
business to get the peaple of these cities to evidence any practi-
cal appreciation of Mr. Bell's mvention. The first canvass in
Ottawa was a complate failure and no subscribers could be
secured. A two weeks' canvass in St. John resulted in the
enrolling of one subscriber. These cities to-day have well
cquipped exchanges, and in business and domestic circles the
Hello of the *phone is fimibiar to ail classes of people.

The growth of the Toronto exchange is naturally a matter of
satisfiction to Mr. Dunstan.  There are to-day in this city 4,500
telephones, distnbuted among houses and private residences.
Some of the defects that were worrisome to subscribers a few
years ago, have been almost entirely abolished, owing to the
degree of perfection auained in the construction departments of
the work. The Toronto system 1s nearly altogether worked by
metallic circuits, and to a greater extent than is the case in any
other city in Canada. A larger proportion of undergound work
exists in Toronto than in any city of the same size in America.
It is difficult to imagine the headquarters of any exchange to be
more comfortably and completely appointed than is the case with
the Toronto exchange, in the new building on Temperance St.
It had been hoped that the new switch board, in course of con-
struction for the exchange would have been completed before
this date, when the entire business would be conducted under
the roof of the new building.  \Within probably two months at
the outside this end is likely to be attained. This switch board,
Mr. Dunstan claims, will be the largest installation board in the

Me. K. .J. DusNsTAN.

general way the benefits of a4 telephone
service in their own commanitics,

Mr. Dunstan is not the man 1o assume
any hirge share ot credit for the widespread growth of the Bell
telephone system in Canada.  He, of course, is pleased with s
success in the exchange, directly under s own supeivision, and
it would be a suange thing if he did not feel a very vital interest
n its general progress, watching as he has been able to do ns
growth from year to year since its first start in 1878 n the cuy
of Hamilton.

In everything that pertains to electrical matters the subject of
our sketch takes an intelligent interest.  He has been an active
member of the Canadian  Electrical Association sincé its com-
mencement, and at the mecting in Montreal in Sept. of 1894 the
highest ift in possession of the Association was conferted upon
him when he was clected president.  Active and cneryetic in
any work he undertakes, and possessed of a measute of geniality
and courtesy that is not common to all men, he makes an
excellent exccutive head of one of the most important commer-
cial and scientific organizations of the Dominion.

M. Armagnat notes the various methods for electrically
ixniting gas in yas cengines, and points out the defects and
remedics.  He points out that the connections usually adopted by
having connecting the frame-of the engine with both the primary
and secondary of an induction coil, is not the best, and often
better results are obtained if there is no connection between the
two coils ; also, that with 1 reversal of the connection of the two
poles of one of the coils, whea 1 common return wire is used,
the sparks may become greiter or less.
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OUR GOVERNMENT TELEGRAPHS -THEIR SCOPE AND
AND SPECIAL FUNCTIOWS.

FRroM tme to tune, #t tmay be found, reference is made with
mare or less particulanty to the Govermaent Telegraph Service
i press articles, dealing alike with the colonization and internal
development of the country, and with the coast navigation and
our marine interests i general ;. the implication bemy thereby
conveyed that the Government lines are of consuderable extent,
and that their ranfications serve some genetal and uscful pur-
poses beyond the sphere of opertion of the commerctal systems
of the telegraph companies.

As a matter of fact, the Government hnes do occupy a special
field, even i the midsy, s it were, of atelegraphic envitonment ;
and a ready explanation of this 1s afforded by the consideration
thitt the several districts or sections of the country i which the
Government hues are operated are too sparsely settled for the
creation of sufficient trattic to warrant the enbistment of private
enterpnise, whale at the same tunie the character of the service
afforded 1s of such importance to the general welfare, that the
Government 1s warranted n providing the requisite facihties for
us performance.

Such beng the case, it 15 self-evident the telegraphs operated
by the Government are not calculated to be tangibly remunera-
tive in so far as a companson of the revenue with the expendh-
tare figures 1s concerned, but that their ntility mast be reckoned
from some such basis as that of the post office, whose recaipts
and eapenditures have but i secondary place i respect of the
manifold 1nterests that are fostered by its mamtenance. At the
same e it 1s instructive 10 ook into the matter from the m..
tenal standpoint, as affording some definte knowledpe of what
the actual cost of telegraph construction and maintenance s,
and to that end reference may be had to the blue-books (the
published annual reports) of the Department of Public Works—
m conjunction with which the Government telegraphs are ad.
mmstered by the Hono J. A, Owmmet—for figures on these
pomnts which will be found to compare favorably with those to
be had in connection with any other of the eaisting telegraph
organzations.

As 1t was only so far back as 1880 that the Government tele-
graphs, as such, were established, it may prove interesting to re-
vert to that peniod for an insight of what brought about the
creation of the service. It appears there had been for a fong
tune considerable agnation gomg on becanse of the dangers of
navigation in the Gulf of St. Lawrence ; so many wrecks involv-
ing losses of life and property were happemng along the coast
and on the island shores, that it seemed nnperative something
should be done to render that parucular locality less hazardous,
and to this end 1t was conceived the establhishient of telegraphic
communication round about there would at least imnunize the
hability to total wreck of vessels cast ashore, as any such casualty
could be reported and steamboats promptly dispatched 1o the
rescue.  So favorably was tius view entertained by those most
directly interested, that even the manne nsurance companies ad-
vanced the probability of 2 very matenal reducnon in rates if the
telegraph connecuions were made.  The scheme was discussed by
Government i a very comprehensive * Report on the Advisa-
bility and Necessity of Establishing a Submanne Telegraph
System for the River and Gulf of St. Lawrence ”—printed by or-
der of Pathament at Ottawa, 1876.  And again it was strenuous-
ly advacated m * A Pamphlet Compiled and 1ssued under the
auspices of the Boards of Trade of Montreal and Quebec:
Telegraphy with the Coasts and Islands of the Guif and Lower
River St. Lawrence and the Coasts of the Maritime Provinces—
Its Relation to Shipping, Fisheries and Syenal Service.”— Que-
bc(.. 1879, Thus the project took on a broader aspect and as-
suined more inmposiny proportions . but it was not all realized at
once. In that same year (1879, 4 *proposed annual grant ™ of
$13.000 was voted by Parhament * for the purpase of establish-
ny telegraphic conacction with the Island of Auticosti and the
Magdalen Islands and Bird Rock.” It was found, however,
that this amount was insutficient to mduce any company to un-
dertike the work, so the Government decided to capitalize the
proposed annual giant, and at the session of 1880 & vote of
$200,000 was acconhingly obtaned for the purposes of construc-
tion. The cables were then contracted for and kud, land lines
were built to complete the connections, and the whole of those
have since been mamntained and operated by the Governinent,

along with other extensions and systemns elsewhere established
i the meantime, under annual appropriations voted by Parlia-
ment for their conunmance ; and in the meanwhile, too, the pro-
Jects dealt with 1n the vamphlet above mentioned have material-
iwed.  Not only are all of the more important lighthouses clec-
trically connccted  thus affording the advantage sought of raady
commumcation in behalf of vessels in distress- but regular sys-
tems of reporting in the interests of the mctcorvlogical service
and of the fising industry have been pat in operation.  And
daily reports are communicated to the marine newspapers, of
the passages in and out of the Gulf of vessels observed from the
several stattons, with any of which messiages can be exchanged,
if need be, by the use of flags and  semaphores displayed in ac-
cordance with an nternational code of signals that has been
generadly adopted and s now fimiliar to all seafarers the world
over. ltis in this way that news 1s obtained and telegiaphed of
the appeatance and whereabouts of ice at certain seasons in the
witters of the Gulf, wiich can thus be avoided by outgoing ves-
sels that wonld otherwise be exposed to dangers and delays of
sctious moment in consequence of its presence.

In view of all this, 1t 1s appreciative that the representations
that were muade 1o bring about the existence of these telegraphs,
are sho':n to have been more than amply justified by the cir-
cumstance mentioned in one of the annual reports of the De-
pattment (1890,, that it was found the predicted probable reduc-
tion in msurance rates had actually amounted to 30 per cent. in
the interval since 1876, when the statistics were under discus-
sion, and that all this was due to the telegraphs and other fea-
tures that had been introduced to render the navigation of the
Gulf so much less hazardous than 1t used to be. Whence, 1t is
readily conceived that these telegraphs fill an actual need that
must have been bard felt before their establishiment.

Turning now to the inland lines ; it is found that thie Govern.
ment is not unmindful of what is best calculated to render our
outlving regions wviting to prospective settlers. \Wherever
postal and telegraphic facilities are at hand no one can be said
to be actually isolated, and as it is obviously desiruble for the
common weal that all parts of the country should be in touch,
the Government’s intervention to this end appears to be calcul-
able where there are saflicient inteiests concerned to warrant it.
Hence, wherever there has been a manifest effort on the part of
the people in any section 10 build up and cultivite a business
ntercourse, it scems the Governinent has been found ready to
lend its co-operation in the way of affording those reasonable
facilities for the development of their resources.

In British Columbia the coal mines and the gold fields are
reached, so that the produce can be readily listed in the markets,
the trades promoted and the common mnterests of the people en-
gaged in such industries advanced ; winle incidentally the seu-
lers along the route of the telegraph lines are alike directly
benefitted by being thus brought into touch with the trade
centres. The same is true of the conditions in the North West
Territory, where widely separated towns are connected by long
stretches of teiegraph over praivies that will ere long be dotted
with settlements whose very creation mav in no small measure
be contributed to by the existence of such facilities for inter-
caurse with the outside world. As it is, the old adage about
straws shewing the way the wind blows would find apt applici-
tion to these inland telegraphs, as the successive changes they
undergo afford an abject lesson of the rapid settlement and sub-
stantial progress that is being made in the country.

As the railways and the active operations of commeice become
extended over territory occupied by the Government telegraphs,
these latter are absorbed or superseded by the private enter-
prises whose development has been hastened by their use, while
clsewhere new eatensions are called for, to be 1n the same way
withdrawn in due course when they shall have served the same
uscful purpose for which they were designed. In this wav a
tond many changes have accurred in the course of the past few
years, but, as nmught be eapected, the Government service as a
whole 1s gradually but steadily increasing in ats proportions.

At the present time the Government telegraph service com-
pnses a number of systems, aggregating 2,451 miles of land
lines and 206 :mies of submanne cable, with a total of 148
offices.

The lengths and whereabouts of these sevetal lines ; theycars
of their construction, and the volume of paid traffic handled in
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each instance, will be found in the accompanying table. 1t will
be noted that the total volume of the pad traffic1s by no means
insignificant.

The tariffs inposed by the Government i connection with
the inland hines are about the same as those of the tefegraph
companies, and on the Guif lines the talls are very reasonable.
For example, any office on the north shore of the St Lawrence
can be reached from Murray Bay, where connection is made
with the Gi. N. W, Tel. Co.’s line, for 25¢.; or for oflices within
100 miles apart, 15¢.: and any office on Anticosti Island can be
reached from Murray Bay or from Gaspe for 50c.  “The tariff to
the Magdalen Islands from North Syduey, C. B, is 5oc, and
the local rate on the Cape Bretan haes is 25¢., and the same on
the Magdalen Islands.

T'he figures of the blue book for 1892-93—the latest that has
been issucd by the Department—mey be taken to represent the
yearly cost of the service.  For the 12 months covered by that
report the expenditure upon the whole was about $49,000, and
the revenue collected amounsed to a little over $9,000.

‘The operation on the whole appears to be cartied on in a very
systematie and agreeable way. A book of rules for the guidance
of the employees generally was issued some time ago, after the
workiug of the lines for several years had developed what was
most advantageous and best calculated to facilitate the business
of the service, and a standing invitation in furtherance of the
same object is given in its introduction :

** ARents are requested 1o communicate 1o the General Superintendent,
any suggestions they may hase to aake affecting the improvement of tacih-
ties for transacting business in theit respective localities,  Any suggestions
calculated to enhance the efficiency of the service will be gladly receved
and carefully considered.”

It is pleasing to note this, as it affords an evidence of intended
encouragement to co-operation, and a desire on the part of the
management to cultivate personal interest in the work.

Under the regulations that have thus been established, it ap-
pears the divers conditions and requirements found to exist in
the different sections of the countiy can be conveniently dealt
with through the offices of several district superintendents, act-
ing under the direction of the head office at Ottawa, in which is
vested the direct management and control of the entire service.
‘'hisimportant oftice, for which he was eminently well qualified,
was very ably filled by the lamented Mr. F. N. Gisborne, from

‘the beginning of the service until his death in August, 1892, since
when these affairs bave been attended to in a manner which is
understood to be highly satisfactory to the Department, by Mr.,
D. H. Keeley, who was associated with Mr. Gisborne as Assis-
tant Superintendent from 1882 onwards.

In the list of the District Superintendents, which is given
hercunder, there will be found the names of several widely-
known and able telegraphers, whose valuable services, it is
gratifying to know, the Government has at its command.

Inland Lines: Distnict Superintendents—Messrs. E. Pope,
Quebec, for North Shore, Escuminac and Quarantine ; James
Wilson, V'ancouver, B.C,, for Barkerville and Cape Beale; F.
C. Gambie, C.E,, Victaria, B.C,, for Comox system; H. Gis-
borne, Quappelle Station, N.\WW.T,, for Edmonton and \Weod
Mountain ; J. McK. Selkirk, Leamington, Out,, for Pelee island.

Gulf Lines: D. C. Dawson, St. John, N. B, for Meat Cove,
Mabon and Cape Sable; C. C. Seely, Grand Monar, N. B., for
Bay of Fundy system ; H. P'ope, South West Point, for Anti-
costi ; A. Le Bourdais, Grindstone, for Magdalen Islands; E,
H. Tetu, Pentecost, Q., for North Share, east of Bersimis.

As part of the equipment of the service, the Government SS.
* Newficld * was at the outset provided with the necessary appli-
ances for picking up and relayiny the cables, and is made avail-
able for the work of repairs in the Gulf when needed. The in.
cidertal electrical work in connection with the ship’s operations
has been personally attended to for several years past by the
now acting General Superintendent. It alimost invariably hap-
pens that when a break-down occurs in a cable, its whereabouts
is unknown, and clectrical tests have to be made to determine
the location of the trouble.

In the course of a recent visit to the head office at Ottawa,
there were shown some very interesting samples and specimens
of the different kinds of apparatus and materials used in the
construction and equipment of the lines ; also the requisites for
the various kinds of instrument and battery tests incidental to

telegraph mmaintenance; one of the latest acquisitions being a
machine for the determination of the properties of wite intended
for me construction.  With such appliances as these the man.
dpement is enabled to deal with the matenal needs of the sere
vice in an intefligent way, thus ensuning a proper equipment of
the lines in arder that they may be rendered as reliable as pos-
sible ; and 1t may safely be assumed that so long as this end 18
had in view the mterests of the Government i respect of these
useful and important telegraphs will be well conserved and
leoked after,

Thus much for our Government telegraphs, ‘The service
seen to be an admirable institution ; its management is evidently
in goud hands, and the policy ofits perpetuation unguestionable,
LINES OF THE GOVERNMENT TEILGRAPH SFRVICE.

|
IVear of] vt v M | Sent®
ATty ¢ Con Nam | Mes
LOCATION l struc Lamd fues of © wuees
twon, |- lam ' 11Om 4
| ines Cables  ‘Tutal | e m.'"'um
(— T -
Newfoundland.-- ! ! ,
Port au Mavjue to Cape Ray 188y " | e ]
Nova Sentia. -- '
Notth Syluey to Meat Cine 188 [213%¢ eyl TS
Rarrington to Cape Sahle. 1883 | " ey 1K | 3, aHe
Mation to Chetwcamp., 188y | 6y ¢, 7oy e
New Brunswick — ll i
Eastport to Campubello, Grand :
. Mananand Whitchead Id. 186c 34 todg 4k ? s
Chatham to Point Feaauninac. 188¢ 't 42 g 740
Quebee,~ . I \
Magdalen Jdandsto Meat Cove,; 188 ., 83 ssi4] 138y 9 i 300
St !'aul.t Idand to Meat Covet 180 | 3 20 ”"n ¢ so
Anticusti to Long P'aint :BE. . 9 n 0
Anticonts to Gaspe, . [ NI TE1 7Y IEPTE Y 1&65-. } © soo
Murmay Bay <o P Eaquimaux.| 1887 (| 4363  1oy] 06 3, ,
Ray St. Paul to Chicoutimi, 188t 92 92 ?\ 18400
Girove Isle 10 Quarantine 835 8 i sk 4 f 34w
|
Ontario.— } i
Pelee Island to Leamington 3888 24 8% 3% ? W
North West Territory, ~ | )
Quappelle to Estmonton and St |
Albery 188 tor¥4 (7 3°9 14 420
Moonejaw to Wod Mountain 1885 [ w%'l 2 a0
Rritish Cofumbia. -- f
Asheroft to Barkenille 1839 276% 17655‘ 8 w0
Victotia to Cape Reale. 180 us 118 6 20
Nanammo to Comox.. ... 1892 l 8 8: i [ 2000
Total ‘ 24313 206Y4] 20583(;| 148 41550
| }

*Meterrotogical and signal service messages and fishery ceports arc handled free
of tolls, and are not included 1n the count.

TRADE NOTES.

The storage batterics manufactured by the Ballard FElectric Works,
43 Adelaide St W, are said to be giving satisfactory service where a
current of small voltage is required.

Messes. Roe & Graham, Ottawa, report the following recent sales of
water wheels : —60" to the E. B. Eddy Co., Hull, Que.; 36" to). Oliver
& Son ; 48 to the McKay Milling Co., Ottawa; 36" wheel 0 F. M,
Pope, Robinsonburg, Que.

The Canadian General Electric Co. have closed a contract with the
Winnipeg Street Railway Co. for 2 600 1.2, direct-connected railway
gencrator,  This machine will be of the Company’s standard multipolar
type, similar to the 1200 H.1. generator recently installed by them for
the Toronto Railway Co.

The Montreal Railway Co. have within the last few days placed an
order with the Canadian General Electric Co. for 80 motors of their
new C.G.E. 1200 type, together withalangeadditional order for C.GLE.
800 motors, with which they have had, during the recent seyere weather
in Montreal, a most satisfactory experience.

Mr. Wm. T. Bonner, of New York City, has succeeded Mr. E. C.
French as General Agent for Canada for the Balcock & Wilcon Co.,
manufacturers of the well known water tube steam balers of that name,
The Babcock & Wilcox boilers ace now built in Canada, large shops
having been fully equipped with special tools and other necessary plant
for handling orders of any size Mr. Bonner will continue the principal
Canadian office at 415 Boatd of Trade Building, Montreal

The Robb Enginecening Co. has teceived the fullowing letter from
Panapal Grant, of Queen’s University . ** The Mining Institute of
Ontario held its quarterly meeting here last week, and we took that oc-
casion of formally opening the Mining Laboratory ; and your engine
and boiler were both voted satisfactory.  As 2 Nova Scotian 1 was de
lighted that we had so much of our machinery from Nova Scotia, and
as this is the only mining laboratory in Canada, 1 was delighted that
you had contributed to its equipment.”
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WIARTON BrANCH Nu, 13— President, Win, Craddock, Rec. Secre.
tary. Ed. Dusham,

PRTFRBOROUGH BRANCIU NO 13 —Meets 2nd and 3th Wednesday in
each month. S, Potter, President: €. Pohison, Vice-President; W,
Sharp, engiocer steam laundry, Charlotte Street. Secretary.

BrockviLLL Brascnt No. 15.--\W. F. Chapman, President, Janmies
Aitkens, Secretary.

CARLETON Prack Brancit No. 16 —\W. H, Routh, President, A, M.
Schofield, Sccretary.

Recording

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS

EOARD OF EXAIUNERS

President, A, E. EOR3Ns, 139 Borden st., Toronto,

Vice-President, R, DiCRINSON, Electaie Light Co , Hamilton.

Regntrar, A. M WIiCKENs, 280 Berkeley st.. Taronto.

Treasurer, R. MACKIE, . 28 Napier st,. Hamilton,

Soliator, J. A. MCANDREWS, - Toronto

ToroxTO=—A, E Edkine, A. M, Wickens, E. J. Phillips, F. Donaldson,

HaMi.ToN—P, Stott, R. Mackie, R. Dickinson.

PETERRURO'—S. Potter, care General Electnic Co

BRANTFORD—A. Ames, care Patterson & Sons.

KinesToN=). Devhin {Chief Eugineer Penctentiary). J. Campbell,

Losvox—F. Mitchell.

Information regarding examinations will be furnished on application to
any member of the Hoasd,

Mg. D. McFarlan Moore, of Harrison, N. J., is reported to
have attained very encouraging results in the direction of phos-
phorescent lighting. “The hine which Mr. Moore has marked
out for himself,” says the Electrical Engineer, ““ cantemplates the
ntroduction of phosphorescing glow lamps on continuous or
alternating current circuits of ordinary potential, with the addition
of but the simplest awiliary apparatus.” The details of the
method by which are achieved the results which Mr. Moore has
demonstrated, are withheld for the present, pending the secuming
of patents.

AT the mecting of the Executive Commattee of the Canadian
Electncal Association held since the publication of our last
1ssue, quite a number of new members were clected.  Themem-
bers of the Association resident in Ottawa are looking forward
with a great deal of interestto the convention of the Association
1o be held in that city next autumn, and are deiermined
that if possible it shall echipse anything of the kind held i the
past. The history of the Association thus far has been marked
by steady progress, and we have strong faith that it will accom-
plish greater things in the future.

WE hear of two companies being formed, one at Ottawa, the
other at Hanulton, to engage i the manufacture of storage ba-
tenes. The latter 1s being formed to maaufacture an Amencan
battery which 1s especiatly designed for the propulsion of electric
cars. The inventor of this battery claims that by practical tests
he has demonstrated its ability to drive a car one hundred and
twenty five oules without recharging.  This 1s the kind of battery
that electric railway projectors and manayers are looking
for. Apart from the possibilities for railway usc, the demand for
storage batterics for other purposes s we believe sufficient 10
support at least one Canadian manufactory, provided ® <an pro-
duce a battery that in point of durability, cfficiency and cheap-
ness, wiil compare favorably with those now being imported.
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Tue paper on “ Electnety for Architects,” by Mr. John
Lanaton, printed i the present number, was prepared with the
view of makmyg cle:n to the minds of a non-techmeal audience
the meamn of electrical terms and the methods of operating
clectrical currents.  \We re-prnt the paper i the behef that it
will prove valuable to students of electricity to whom a thorough
understanding of the underlying principles of the science 1s of
the greatest importance.

‘T'HE attention of owners and operators of electric highting
stations throughout Canada is directed to the paper on ** Central
Station Dividends” by Mr. Cecil Doutre, of Montreal, published
i part in this number of the Erecikricar. News, The author
demonstrates very clearly the means by which profits can be
made or lost, and emphasizes particularly the necessity for skilled
superintendents, firemen and engineers, without which the best
business manager 1s powerless to achieve satisfactory results.
In this connection an article appearing in the present num-
ber, calls timely attention also to the fact that electric
hghting might be wmade moie profitable than it often is, if
business principles were applied to the operation of lighting
stations to thg siune extent as to electric railways, for example.
These are facts which those interested in electnic lighting enter-
prises, whether as investors or managers, cannot afford to disre-
gard.

ELECTRIC rulway and hghung companies are finding it nec-
essary to eapend large sums of inaney in defending the increas-
ing number of actions for damages brought against them by
persons who adopt the methods of the black-mailer to extort
money to which they know themselves not eatitled. Managers of
electric companies would welcome at as early a date as possible,
judgments of the Canadian Ceurts which would define the liabil-
ity of such companies in actions for damages and serve as pre-
cedents for the settiement of future cases.  If, as would appear
to be the case, the law as it stands at present does not afford
sufficient protection from the assaults of the blackmailer, an cffort
should be made te have it properly amended. Elecuic com-
panies, we take i, expect to make compensation for injuries re-
sulting from carelessness on the part of theirmanagement or em-
ployces, but they should not be allowed to become the easy prey
of the blackmailer.

Ox the evening of Feb. 25th, and less than half an hour after
the cmployees had left the building, a small upright boiler 1n a
soda water factoty on Sherbourne street, Toronto, exploded,
completely wrecking the building and knocking out the windows
and otherwise damaging surrounding residences.  Luckily the
absence of employvees from the factory and of foot passengers
fiom the sidewalks opposite the building, avoided more scrious
results.  Portions of the outer shell of the boiler were found im-
bedded in the frozen ground in the yards of the locality, having
cut their way through the felt and gravel roof of the factory.
The force of the explosion is sufficient evidence that it was not
caused by low water.  H..d five hundred pounds of gunpowder
exploded inside the building, it could not have exerted a more
destructive force. It is supposed that the fire in the boiler had
not been securely banked for the night, and that 1t had burned
1p, cavsing A tisc in steam pressure 1o at least 300 1bs., and that
the safety valve was not in proper workiag-order. Tlis occur-
rence should suffice to dispel the prevalent notion that while
proper inspection and skilled supervision are required for steam
plants of Iarge capacity they can safely be dispensed with in con-
nection with small plants. It should likewise direct the
attention of the municipal authorities to the necessity for an
ordinance to prohibit the locating of factorics in the center of
thickly populated residential districts, like the one in which this
accident occurred.

THE eyes of electncians and manufacturers have recently been
wurned to the operations of the Cataract Construction Co., for the
transmission of power from Niagasa Falls to Buffalo and other
points. Much speculation has been indolged in as to whether
power thus transmitted could be sold to the consumer ata less
figure than 1t could be supphied to him from . local stcam plant.
The promoters of the transnussion scheme arec now confronted

with another obsticle which was probably unforescen, and which
bids fair 1o serivusly affect enterprises of this character. It is
stated that since the proposal to transmit power from Niapara
Falls has taken tangible form, the owners of manufacturing sues
i the vicinity of Buflalo, which, from their location, would make
the cheap power available, have jumped to ten times their formes
price  or from $300 10 $3,000 per acre.  ‘This advance it is be-
lieved will fully offset any advantage which the Buffalo manu-
facturer is hikely to denve from chean power.  Exactly the same
principle applics, says the American Machinist, to comparisons
made between aumufactuniag plants tocated i Baffalo and
similar plants located in Cleveland or clscwhcrc.\) 1t each case
the annual rental value of the kind occupied, o the interest on
1ts actual value be considered as & part of the cost of production--
as it should be—-it will, we think, be found that things are nearly
balanced, i. e, that whatever advantages a4 given mauufacturer
wmay have over anothes in the matter of cheap power will be
balanced or nearly so by the cost of the privilege of using it;
and this is one of the reasons why manufacturers in Hartford,
Providence, Cleveland or Cincinnati need not especially fear the
competition of manufacturers who pet power at much lower
cost clsewhere, unless the owner of the land upon which the
factory stands—who may be also the manufacturer occupying it
—is willing to 1gnore ats value in making up s acconms;
something which he does not usually do if he is wise,

‘THE use of the gas engine in connection with electric lighting
plants is not receiving the attention that it should in Casada,
where so many tawns have gas and electnc plants combined
under the same management, and where small and medium sized
isolated plants are so frequent in the larger cities. (Gas com-
panies neglect their own product, and use steun engines to
operate dynamos, when the most superficial investipation into
the subject would have probably modified their designs, to their
great advantage. A gas company should consider this question,
not so much with a view of determining whether it is cheaper to
produce a gas light or an incandescent light of cqual candle-
power ; but in order to detenmine whether gas consumed in a
burner to produce light, or in a cylinder to produce power, is the
more cfficient method of consumption. Most such combined
plants sell the two forms of light at the samie, or what are in-
tended to be the same, figures per candle power.  If the eleztyic
light is more popular than the gas, less gas 15 consumed, less is
produced, and the general efficiency of the gas plant lowered,
and wice versa.  This simply means that the income from the
total lighting (whether by gas or electricity) bas got to pay in-
terest on capital sufficient for two plants. If gas companies
were to make greater efforts to popularize their electric light, and
used gas engines instead of steam cngines to run their dynamos,
the efficiency of their electric plant would rise ; and that of their
gas plant might be kept fairly constant, because the consumption
of gas for power would increase with the extension of the electric
service.  Presumably all gas companies know how much gas
they distil from a centain quantity of coal; and if they do nat
know how many pounds of conl they burn in their steam buoilers
per horse power hour, it argues very poor management. There
arc gas engines in use to-day in Europe and America, whose
mikers guarantee their performance at so little as 15 cubic feet
of gas per h.p. h.; and pleaty of them are guaranteed at from
20 10 25 cubic feet per h. p. h. for reasonably large sizes. A
manager should therefore be able 1o compare the price of the
coal burnt per h.p. h. to raise steam, with the price of the gas
necessary to produce one h.p. h. in a gas engine, and in connec-
tion with this he can make anather calculation as fo the com-
parative efficiencies of gas consumed in A bumer and in a cybnder.
Thus, a 16 c.p. gas burner wiil require on the average 5 cubic
feet of gas per hour.  One thousand cubic feet of gas will there.
fore give 200 16 c.p. hours. The same quantity of gas consumed
at the rate of 25 c. £. per hour will give qo h. p.b. This at 75
per cent. clectrical efficiency, and using ¢ watt lamps, gives 349
16 ¢.p. hours as against 200 using gRs in burncrs. A gas engine
would have to consume 44 cubic feet per harse per hour before the
cthiciencics of thetwo methads of consumption would become the
same, on the assumed data.  Here is & matter which 1s well
worth the attention of gas managers.  Lighting is too much re
garded from the standpoint of the gas company or of the elecine
company, and not from a purely unprejudiced commercial one,
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and thus 1t s that hghting compames of all suzes and asing ad
kinds of methods are suffered to manage themselves according
to most unbusiness-like principles, and hence fail of success.

Tuat electric ightung 15 an industry requning spectat study,
not only of its practical, but also of its comumercial features, is
not so well recognized as it should be.  Practical clectricity is a
woast fascinating science, but commercial electricity has also its
problems, the study of which often indicates priacuice that from 2
commercial pmnt of view 1s very paradoxical.  The spending of
an eatra amonnt of moncy, for nstance, i runming a system of
“secondary mams,” atilizing the transformer secondary pressure
at 100 volts, instead of the alternator primary pressure of 1,000
volts, will in certain cases be an actual economy.  Economy can
be observed i the prcliminary design of a plant, and subsequently
in its opetation ; but a seeminyg ccanomy in the design may be
the direct cause of an increase in subsequent operation expenses,
much greate: than the interest on the sum saved by such economy.
‘This proposition 1s not evident to the untrained intelligence of
the non-professional *electtician.” The efficiency of large
transformers is greater than that of small sizes; the drop of
voltage betneen full and hight loads is less in the former than in
the latter ; and as a rule the price per light is less in the large
sizes.  Conseguently, in a block of houses and stores, where the
lights are faitly numerous, the placing of a large transformer at
cach comer, ind connecting all these in multiple orto sccondary
matns, whence are apped off the branches into the various
houses, will, under ceitaun conditions to be examined in thewr
parely commercial beaning, be it very superior method to run-
ning primary mains, and putting on a small transformer for exch
customer.  The mcreased cost of secondary mains at too volts
over primaries at 1,000, may well be compensated by the less
cost of large transformers per hight, and the saving effected in
labor and supphes by putting up only four, instead of 2 number
of small ones ; and thus, the yreat advantage of a much better
regulation of pressmeis obtauned at small cost. The desirababiy
of a constant pressure at the lamps 1s established by the facts
that the hife of & lamp s reduced about 15 per cent. for every 1
per cent, inciease of voltage above thatat which it isintended to
be run ; wlule its candle power decreases about 5 per cent. for
every 1 per cent. decrease of that valtage.  In the former case
the consumer has to buy i greater number of lamps, because
they burn out too quickly ; 1n the latter hie pays for light that he
does not get.  The vanation ofload on a transformer will always
be preat, probably ranging from full load at about 7 o'clock ona
winter's mpht, to less than a quarter at 3 aan. next moiming :
the vatiation of pressure on ... lamps will thercfore also be
great, but greater if smail transformers be used, thanlarge ones;
and the cfficiency of small will be less than that of large sizes, as
the followiny figures will show:

Capacity. 1y load, Full laagd.
12 lamps N3 percent. 94 pet cent,
0 * o3 o gy e e

A comparnison of costs per hght of the two sizess also in.
structive :—

$3.60 per hight,

§ hght transformer
" .$t.05 v

o0 =
The efficiency alone of the larger size, at hght load, 1s 2 con.
siderable saving, to say nothing of the decreased cost. It s
points like these that constitute station management, and that
help towards dividends.

Er—gypa |

PREVENTING DECAY IN TELEGRAPH POLES.

A FRINCH engineer bas amived at the conclusion, according
16 the Rulway Review, that the prinapal seat of decay n tele-
zraph poles i< in the ten o1 tnelve inchies immediately below the
suiface of the ground.  To protect them he proposes to excavate
the soil to thrs depth around the pole, to clean i: thoroughly
from soil and all decaying wood, and then to givest a coat of
hottar  The pole is then surrounded by a sleeve of glazed
cathenware, which is made in semi-cylindrical halves, to facili-
tate the putting in place. The annular space between this
sleeve and the pole 1s then filled with some dry matenal, which
is finaity capped with a waterproof layer of asphalt or some
similar material. The cost is said to be about 30 cents per
pole.

THE NEW BRANCH TELEPHONE EXCHANGE AT
QUEBEC.

ON February gth a branch exchange of the Bell T'elephone
Company was opened in Quebec to take in the subscribers from
the St. Roch district.  ‘The building, which is situated at the
corner of Caron and Chatest sticets, was built by the Bell Tele-
phone Company expressly for the purpose, and is of white brick
with stone foundations, on¢ storey high, with a basement. In
this basement are the heating apparatus and the batteries for
the operitors, traasmitters, and other circuits of the switch which
1equire battery power.  The cables from outside are also brought
into the butlding here from a vole in the yard, which is placed
clase to the wall of the building, and pass through the floor 10
won terminals, on which are mounted the standard combination
Yightning arresters, consisting of a heat coil and a carbon plate
air space arrester.

The operating  room is almost 51 feet long by 21 feet wide,
and has light on threc sides. DPortions are reserved for the
operators’ cloak roun, talking booths, a public counter, and desk
room for a clerk.

The exchange is at present equipped Jfor four hundred sub-
scribers, with an ultimate capacity of two thousand. The switch
is of the divided type. baving one section of multiple board for
the trunk operator, on which to give connections called for from
the man office, and also some local connections, the remainder
of the operator’s positions havang only the usual jicks and drops.
Each operator has charge of one hundred lines. The various
parts of the board are of the latest design, such as open jacks,
self restoring drops, and the new combination ringing and list-
ening key, such as are being used on the new Toronto switch.
From the arresters on the cable tenminals, switchboard cables
are carried to onc side of a Hibbard rack ; the other side being
conunecied to the multiple jacks in the first section.  Fromi here
other cables are run to the connecting boards on the various
switches, and thence to the jacks and drops. Chaiis of special
design are provided for the operators, and both gas and electric
light are provided as illuminants.  On the whole, this 1s one of
the most modern and best equipped offices the company have.

NATIONAL ELECTRIC LIGHT ASSOCIATION CONVENTION.

THERE was a larger Canadian representation than usual at
the National Electnic Light Assocation Convention held in
Cleveland on the 19th, zoth and 21st of February. Among
those who attended from Canada were Messes. John Langton,
Frederic Nicholls and J. K. Kammerer, of Toronto ; J. W, Tay-
loi, Peterboro’; Frank Badger, Montmorency, Que., and J. A.
Corriveau, of Montreal.  The total attendance at the Convention
numbered about three hundred.  “ It was the first of the Ameri-
can Coventions that I had attended,” smud one of the Canadian
delegates, “and I was so disappointed that I am not in the least
anxious to attend another. 1 had polished up my mental ap-
paratus to the greatest possible depree, in anticipauon of coming
in contact with the brightest intcllects of the continent.  Judge
of my surprisc to find the discussions of the tamest character,
and largely monopolized by sales agents of the various manu-
facturing companies for advertising purposes. Onc whole day
was taken up with 2 discussion of the monocyclic system.
1 was surprised that the President of the Association made no
cffort to limit the discussion so as to allow time for the consid-
cration of other subjects of general interest 10 the elecinieal fra.
ternity.  Mr. Nicholls' paper on * The Lighting of Large Citics,”
for example, received no discussion whatever. 1 consider that
our Canadian Electrical Association can give the National As-
sociation ponters as to how to manage a successful Convention
The Canadian Associittion is noticeably superior in point of the
ability of its members 1o present intelligibly their views upon
the subjects up for discussion, and in their knowledge and observ-
ance of parkamentary practice.”

MONTREAL JUNIOR ELECTRIC CLUB.

Jan. 2Sth—DPaper on “Review of Past Paperz.”™ by H. H.
Morgan.

Feb. sth—Paper on *“Elecinc Bells, Batteries and Push
Buttons,” by T. \V. Sutton.

Feb tith—Paper on “Street Railway Trolley System,” by
R. H. Strect.

Feb. 18th—Paperon * Incandescen: Lamps,” by E. W. Suyer.
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MUNICIPAL ELECTRIC LIGHTING.
ToroxnTo, Feb. 16th, 1895,
tditor Etxcrricat Nxwe.

SIR,—May I request you to insert the following i answer
1o Mr. A. A, Wright's questions re Orillia municipal plant, and
Mr. ). J. Wright's reference to action rcccnlly proposed by West
‘Taronto Junction ?

Fiest, Mro AL AL Wright's calculation of income is based on
1400 lights. 1 gave “nearly 1400" as the number installed and
runming. The exact number was 1340, 1 calculated the income
on this figure, and allowed 15 per cent. discount for prompt
payments. ‘This discount should have been alluded to, but was
inadvertently omitted.

The schedule of rates in Orilha 1s as follows . (a) ordinary
store lighting, Goc. per month per 16 ¢. p. laz.p; () stores re-
maining open every night, 7oc. per 16 c.p. per month;
(c) Hotels, all night lights, 8oc. per hght ; 12 o’clock lights, 70c.;
bed-room and dining-room hyghts, joc. per light per month, etc.

My, Wright will see that these prices are fair and attainable
in most towns that have not the advantage of profiting by the
competition of two rival electric plants, nnder which undesirable
conditions I believe he himself operates. 1 say “undesirable”
canditions, hecause, having been a central station manager my-
self, T know just how he feels ; from the standpoint of public
interest, | should regard those conditions as highly proper and
satisfactory. To retutn—there are no *commercial” arcs, and
1 cordially agree with Mr. Wright in saying that Orillia *is very
cvidently a pretty good paying plant.” I am delighted to find
that I have carried conviction to the mind of a central station
man as to the economy with which the operations of at least one
municipal plant are conducted, and 1 hope to produce several
more such arguments.

As to my charging the $570 for carbons against the incan-
descent plant, readers of the article in question will, on re-
perusal, notice that the print reads (just above the table of
cxpenses): * The operating expenses of the entire plant, arc
and incandescent, are thercfore as follows, etc.” The carbons,
therefore, are properly charged. In stating that **a portion of
these items (enginecer and fireman) are justly chargeable to arc
account,” Mr. Wrnight shows us that his accounting system is
inexorable i1: its adherence to philosophical principles, but I
ask his pardon for suggesting that he has missed the point 1
made, which was distinctly shown half way down the last
paragraph of the aruicle : * Thus, it would appear, that working
the incandescens plant at two-thirds its rated capacity, brings
i a sufficient income to defray its own expenses, pay off its
own debt and do the town lighting free.,” It is evident, there-
forc, that these items were charged wholly to the incandescent
plant, 10 order to show that its income is sefficicnt to defray all
arc expenses, and leave the town arc lighting a clear gain.

I really feel hike a criminal, in this diccussion, as it is evident
that however good may be my intentions, I am not on the
“Wright" side. I cannot cven feel confident that Might is
agaast Wrighs,  Mr. J. j. Wnght's strongest argument is **that
Toronto Junctions mayor has reconmended the council to get
the liphting donc by the Toronto Company, if that company wiil
do it at a reasonable figure.” This amounts to *“1t is wrong for
Toronto Jurcion to do its own lighting if any other party can
do st more cheaply.” Docs anyone doubt this? Has anyone
stated the oppostte? It s an unassailable truism, whose 1oots
spniny; out of cternal tact.  But can this truism be taken as a
proo( that municipal ownctship is expensive? My anticle con-

tains plenty argument, and is quite open to criticisn ; let us
have afew such criticisms from Mr. J. J. Wright, \\'c have
had all sons of thcnncs, and exposcs, and not x little honest
invective, and assumptions from all soits of persons.  Let us
relegate all that, and also truisms, to the rear, and have solid
amgaments.  Bestdes, 1 thunk an argument taken fromn Toronto
Junrtion cannot apply to towns situated like Oriliia.  Toronto
Junction can simply tic onits wires 1o thosc of the Toronto
Lighting Company, and 1 should be the last person to say that
aso light plant can be run as cheaply asa 1500 light plant.
Bu: Orillia has not got a 1,300 lizht plant at sts doors, nor havea
hundred other provincia) towns of the same size, so what are
they going to dn? My article was descriptive_of a particular
case, governed by peculiar conditions.  Any criticism foun led
on completelv different conditions cannot apply. Thanking you
for your space.
1 remain, yours very truly,
GEORGE. WHITE-FRASER, E. E.
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MCONLIGHT SCHEDULE FOR MARCH.
{;"3‘3‘( | Light. Estinguish, l‘\l::ur(;r
' IR H.M, .M.
1 .. W9 30 AM 54D S.10
2 . w 10,40 50 7.00
3 .l v 1100 « 340 6.40
4 w 12.00 w  5.40 5.40
R L. v 5.40 .
(5) ...... | oas 220 | L ) 33°
7-ceenn . w330 " 340 2.10
s ..... ! « 330 v 5.40 10
9. ‘ No llkhl No hght,
10...... No light, No hghe,
1. I No hght. No hight,
12.. ' P M. 610 .M. Q20 3.10
13.0..... w 6.0 w1030 4.20
180000 | « 0.0 w 10.30 3.40
15..... I « Gio AM. 0O 6.50
16...... v 6o . 200 7.50
t7..... ‘ « 620 o 300 8.40
18...... v 0.20 v 4.00 .40
19.. « 6.20 « 330 10.10
20 . » 620 «  5.00 10,40
b I o 020 o 500 10. 40
22. « 0.20 «  5.00 10.30
23... .. w620 w500 10.40
23, . . o 030 o 3.00 10,30
23 . v 06.30 w300 10.30
20. o 0.30 “  5.00 to.30
27.. “w  7.00 w 500 | 10.00
28...... w  8.00 w 500 ' 00
29.... w 900 w430 7.30
30...... « 10,00 v 430 0.350
3.ee.n. “  11.00 w3350 3.30
‘Total, 203.10

REMOVAL OF BOILER SCALES.

‘THE ureat bulk of the solid matter deposited from the feed
water, remarks the Locomotive, may be removed by frequent
and judicious blowing. [t cuannot all be removed in this man-
ner, however, for where the plates are hot more or less of itis
sure 1o bake on, fornuny the hard, stony layer known as “scale.”

The commonest components of scale are catbonate of hime
{imestone) and sulphate of lime (gypsumt.  Catbonate of fime
seldom forms a stony scale. It may collect in luge masses and
do serious injuty to the boiler, but the deposits which it forms
are usually lighter and more porous than the coniesponding
deposits of the sulphate o} lime.

Maost substances are tore soluble in hot water than in cold ;
but carbonate of lime is a notable exception to this rule, for,
although it 1s somewhat soluble in cold water, in boiling water
it is almost absolutely insoluble. It follows from this fact that
when feed water is pumped into a botler, the carbonate of lime it
contains is precipitated in the form of small particles as soon as
the temperature of the water reaches the neighborhoad of 2312
deprees.  These particles are whirled about for a considerable
time in the general circulation, and if the cirrulation is good
they do not usually scttle until the draft of the steam is stopped
for some reason—as for instance, in shutting down for the night,
or in banking the fires for the noon hour.

The best time 10 remove this sediment by blowing is, there-
fore, just before starting up at one o'clock, or after the boiler
has stoed idic for an hour or so at night, ar just before begin-
ning work in the moring ; for at these tines the carbonate
deposit has scttled into a kind of mud at the bottom of the
boiler.

Sulphate of lime differs from the carbonate in being more
soluble in hot water than in cold ; and it is, therefore, not de
posited in the same wav. The sulpbate depasit i3 formed at
those points where the cvaporation (and conscquelit concentra
tion of the solution; is most mpid, that s, in contact with ihe
shell, thctubes and the back head. Being deposited practically
n contact with the 1on, it forms a hard adberent coating, which
often rescinbles natural stone so closely that nobady but a skilled
mincralogist cauld tcll the dificrence between them.  The best
way 1o treat water contuning sulphate of hme is to convert the
sulphaic into carhonate, and remove the cwbonate thus fonined
by means of the blow-off, as already descnbed.  This can be
done without injury to the boiler by the use of sada ash, which
is a crude carbonate of sada.
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STATION DIVIDENDS.*
Iy € Dovrex.

IN taking into consideration the advasability of putting up a plant of
any desctiption, onc or two things have got to be looked into very care-
fully before going abead with the wotk -the first, cost of the plant, and
secondly, the cost of supplying clectricity to consumers. Now, gentle-
uien, 1t s ot my antention to dwell upon either one or the other, but to
try and explain why some plants do not give as fair a return as might
be expecte d for the amount of money invested, and how to apply the
temedy 1o the majonty of cases the reason is found to be ignorance
an the part of enther the manager or the paity who has chage.  Ifa
station is not properly managed a sausfactory service cannot be eapected,
and a poar service is not conducive 1o gaining new customers o heeping
oldones.  And again, the operating eapenses of a poarly managed
plant st necesarily be more than if ot werte managed otherwise.
Sometimes we find plants which are well instatled, the appatatus s very
good, the cupenmtendent hnows s business, local conditions are such
that the plant ught to pay a faw return, and yet every year there s a
talance un the wiong sule of the bookse The manager does the by
He enters into contracts which he vught
A prospective cus

g atad manages everythng,
to hnow would 1esult disastzously to the cumpany.
tamcr cumes along whe protaldy hvesmansolated spot half a mile from
the nearest circmt. He wants his house wired, or has it wired and
wuuld like to have hght, he probably has 15 to 20 lights, and his
yearly account would nat average mure than 3 to g dollars a month.
The cont of putting up the line and the passible income fiom same never
come into consideration at all ;. the manager agrees to light his house,
and at the end of the year they find, although they have so many more
customers, and the station output has increased 10, thereis still a
defion. A coal merchant offers coal at §%, cheaper price than what they
ate paying.  No trial order is given, no sample offered to the superin.
tendent or engincer for their opinion as to whether the anticle in ques.
tion is of an wferior grade to whar they ate udng ; a yeatly conteact is
entered into, and at the end of the year it is found that instead of the
consumption of fucl per clectric 1.5, being in the neighborhood of 31bs.,
it is nearer 4.

A plant managed i such a way will never pay.  The superintendent
o clecttician in charge may be a fiest-class man in every respect, and
althoagh he is coing his best to wn the plant as cconomically as he can,
<o as to make it pay, he s handicapped to such an extent by the Yack of
cxecutive alality and judgment on the manager™s part, asto be able to
accomplish nothing further than to reduce the halance which, as 1 <aid
bicfore, is sute to he found on the wrong side of the ledger.  Sometimes
wc find just the reverse state of aflairs—the manager is an exceedingly
shrewd business man : manages everything to the advantage of the com-
pany and docs cverything to promote its welfate.  He is unfortunate
cnough to engage a superintendent, who, although cuming fairly well re-
sommendad, docs not undentand lis business. The plantis comparatively
acw and has only beeninoperationa year or so,  The difference between
spetanng expenses and receipts for the year was so small as tondicate
that somcthing was rtadically wrong,  So the directorate or proprictor
decides that a change of management would be beneficial te the com
As Taaid an A1 manager is secured who engages a
man catircly ansuted for the work there iv in hand.  The plant isin
bad condition, and theicis plenty of toom for improvement.  Steam
jipes are net protected with any <uitable covering i exbavw steam is
foing 1o waste 1 onlid water is pumped directly into the boilers. Boilers
ate nat praperly fized, and are cleaned when it beeomies apparent to the
fircman that he has to nork twice as hard to keep steamup,  The dy
pamo 1oom i< pretty much in the same condition —oil is everywhere
except in the proper place : Joote cails of wite are lying around the
floor ; catbans cvarywhere ;s incandescent lamps, good and lad, in
places whete they ate casily broken ;. machines not properly cleancil,
and the temainder in heeping with the above.  The engineer, who
knows his husiness, recommends certain changes and improvementc —
for instance, that the steam pipes be covered with sanic suitable cover.
ing.  He eaplaina that the lons due 1o convection and radiation is con
aderable, which we will figure out later; alw that by pumping the
watcr directly inte the baler betore pasding it thiough wome suitable
The superintendent prefers getting along
without the abyve improvements.  His policy in tegand to the manage-
ment of the plant is the same thioughout  He thinks that if the cxpen
ditures aze Lept low the company will think him a <hrewd <uperinten-
dent, and that hic pasition will be enhanced.  In the meantime the
coal pile is diminhing at an extmardinary rate: what was a «mall
mmmiain m the morning i< 3 mole-hill at night.  The engineer in a
Whort ume looks upon the cuperin, adent with ane closed eye. and any
sugpetions or improvenients which he may deem advisable 1o be carried
oat he keepe to himself.  The wperintendent displays the same know-
ledge and atdlity 10 tegatd to the dynamo 1oom and other departments.
Lamps arc hrohen carclessly 3 ao account is kept of the samie ; cvery-

pany’s interests

heater, invalies a great lms
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one has access to the stock room 3 material is taken for which an
account shauld be given, but is never rendered.  Here again, we have
a paralle]l case, exvcept that the positions are reversed--the manager on
ong side working hard for the company ; buying to advantage ; entering
inte paying contracts 3 looking after the company’s interest 3 seving
that the office staff are doing their duty, and that the office and other
departments under his immediate supervision are run as cconomically as
is consistent with efficient work,  What he has gained for the company
has been lost in the station thiough the ineflicient manner in which it
has been operated, and through the false economy on the part of the
superintendent.

Now suppose we take an ordinaty every-day plant —one which you
can find almost anywhere —say of 600 1. ¥, capacity, using non-con-
densing engines and operating the Edison 3 wire system; and let ue
see if we cannot effect a saving by making a few alterations.  We will
start in the boiler reow,  Now, geatlemen, I think you will agree with
me, when 1 state that the loss m the furnace is greateg than in any other
part of the system ; therefore, great care ought to be exercised to see
that the boiters are haodled efhciently. T think the ** corpus delictt * of
st of the non-paying stattons would, on ivestigation, be found to be
nght 1 the botler room. Finng s a saience which few can master,
and very few tived ules or pnnciples can be laid down for the efficient
finng of any botler, as banlers vary exceedingly in construction, and
cvery different grade of coal las s peculianues.  The fireman s the
person under whse immediate care the botler propesly comes, and his
dutges, from not being gencrally understond, are apt to be undervalued,
although they call for more knowledge than is gencrally supposed. It
is not too much to say that a really goad fireman is an almost invaluable
man, and that he saves his wages to his employer more than twice over
by the care and cconomy which he exercises.

As stated before, the main object is to convert the heat energy of cual
into clectrical energy.  To do this we must get as complete a combus-
tion in our furnace as possible. The firing is only done properly when
the fuel is consumed in the best possible way—that is, when no more is
bumed than is necessary to produce the amount of steam required and
to heep the pressure uniform.  Now:. to attain this end, complete com-
bustion must be attained in the furnace, and this is going on when the
fucl is burning with a bright flame evenly all over the grate.  Before ~
considering the conditions we must have to attain thic end, it may be of
interest to find out exactly what the word combustion means.  \We find
cambustion is an energetic chemical combanation of oxygen with some
other sulntance, accompanicd by light and heat.  The subsiance with
which it combines as called **the combustible,” or when combustion
takes place in an ordinary fuinace, it is called ** fuel,” as for instance,
coal, woad, oil, ete. The praducts of perfect combustion are water
{stcam) and carbanic ovide, and to insure it, a sufficiently high tempera-
ture and a sufficient supply of ovygen is necessary.  The fist step to-
wards effecting the combination of any gas is, to ascertain the quantity
with which it will chemically combine and the quantity of air required
to supply the amount of ovygen.  Much of the apparent complevxity
which exids on this head arices from the disproportion between the
rclative volumes or bulk of the contituent atoms of the sevenal gases, as
compared with thew relative waghts  For instance, an atom of hydro.
gen s double the bulk of an atom of catbon vapor: yet the latter has
s times the weght of the former.  Again, an atom of hydrogen
.s double the bulk of an aton of oxygen, yet the latter 15 cight
tunes the waght of the former, and so on. Coal must be distilled
into gas before at can be properly  burned, and in order to do this, hot
air must he ntroduced at 2 temperature which will not cool the gases
below the igniting point. A large supply of hot air i needed whenever
a ficeh 1ot of coal i< thrown into the furnace, as this when first intro-
duced generates a larpe amount of gas. I insufficient air is admitted,
impezfect combustion will take place and therefore waste.  Anair space
in the grate bars must he preserved and arrangement made so that fresh
supplict of hot air are inttoduced above the fite.  In nine caces out of
ten this air is supplicd through the medium of a strong chimney draught,
and in regand to same 1 quote Prof. Rankin, the highest and best auth-
onty on the subject.  In the 11th cdition of his classical work on ** The
Steam Engne,” tpage 272), Prof. Rankin shows that wiath a chimney
the best passible dranght should be produced by 2 temperature in that
chimncy of 600" Fah. alove the temperature of the external air, and
then he says: ** It appears that under no circumdtances can it be neces-
sary to expend more than onc-fourth of the latent heat of combuction
for the purpose of producing a draught by means of a chimney.”  Con-
tinving P'rof. Rankin says: **When the draught is produced by means
of a hlast pipe o1 of a blowing machine, no clevation of temperature
above that of the evternal air is necescuy, and with a forced draught
less air is required for dilution, consequently, a higher temperaturc of
the fire, a more Tapid conduciion of heat through the heating surface
and a better cconomy of heat than there is with a chimncy draught.”

Now Prof. Rankin distinctly states that under no circumstances can it
be necestary to expend more than one-fourth of the total heat of combus-
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tion for the puepose of producing a draught by means of a chimney.
Now one-fourth of the total heat of combustivn tneans cousiderably
more than one-fourth of the fue), hecause it does not include the un.
buent fuel nor the fuel escaping as combustible gases.

With chimney diaughts the experiments of the U, 5. navy show that
the ordinary furnace requires about twice the theoretical amount of air
to secure perfect combustion.  Prof. Schwackhoffer, of Vienna, found
in the boilers used in Ewope an average excess of 70% of the total
amount passing through the fire, o1 over three times the theoretical
amount, was used. A series of analyses by Dr. Behr on the escaping
gases from a well-known make of boilers with chimaey draught, show
the excess Of air to be 42 per cent. of the whole quantity. A seties of
12 tests made by the same, with artificial blast, gave an average encess
of only 22 per cent. (which was almost a saving of 507, ) of the whole
quantity, and in a few caws none at all, with only taaces of catbonic
oxide.  So by putting ina mechanical device for creating a draught, we
can safely figure on a saving of 20 per cent.

Now what percentage will we gain by putting in a water heater ?
We are carrying a pressure of 93 1bs., having atemperature of 328° Fah
The best of heaters do not heat the water to above 200° Fah., and a
the water has to be heated from the normal temperature to that of steam
before evaporation can take place, sume arzangement ought to be made
s0 that this should not be done at the expense of the fucl, which should
be utilized in generating Mteam.  As stated, the temperatute of steam at
95 1bs. pres. is 3287, and if wetake 607 as the average temperature of
feed, we have 268 units of heat per Ib., which, as it takes 1351 heat
units to evaporate one pound of water from 60°, represents 23 per cent.
All of this heat, therefore, which can be imparted to the feed water, is
50 much saved, not only i fuel, but in capacity of boiler.  As we heat
our water to 200° before pumping it into the boiler, we save 140 heat
units, which represents 12,5 per cent. of the fuet saval.

Now let us find out what we are losing through the steam pipes being
unprotected.  Say we have 300 sq. ft. of superficial arca of high pressure
piping. The steam has a temperature of 328", the surrounding air 75
differcnce in steam and air 253" Fah,  In eaperiments on bore wrought
iron pipe, conducted at Cornell University under the direction of Prof.
R. C Carpenter, it was found that the loss due to convection per square
fit. per hour in a four inch pipe at a difference of temperature of 277,
was 425 B.T. U., the loxs due to radiation 340 B.T.U., waking a total
765 B.T.U., Atgiven difference of tempesature, the loss duc to con-
vection per <g. ft. par hour would be 381 B.T.L., loss duc to radiatinn
305 B.T.U., total 6S6. As we have 300 square feet of piping, the lows
would amount to 205,800 B.T.U. perhour, or 205 1bs. of coal —cquiva-
lent to 6.8 1. 1. at the switch board.  Supposing the average luad per
hour was 300 indicated 1. 1., and we were running 2.4 hours a day.  Assum
ing that it was necessary to burn 4 1bs. of coal per 1.1, let us sce what
we have saved so far.  We were burning 28,8001bs., vr 14.40 tons per
day. By the addition of the mechanical draught we save 20%, or 2.88
tons per day 3 water heater 12349, o 1.45 tons per day; by covering
our pipes with one inch of magnesia and onc inch of hair felt we save
492 1bs. per day.  Taking these figures together we find that we have
saved 8.352 1b<,, or $.2tons aday. 1 think a fair avenge price for
cval would be about $3.00 per ton, so the saving in plain figures would

be $12.60 per day, or $4,599.00 for the year; and instead of the con- *

sumption of coal per 1.1, being g 1bs., it woull be 2.84.

So much for our engines and boilers.  Some stations derive quitc an
income from the sale of exhaust steam. A concern with which T was
cunnected heated three large office buildings, haviag a total of 1,340
rooms, for which they received the sum of $1,400, and if I remember
nghtly the back pressute was only 1) s, Any company using non-
condcnsing engines can, by the simple addition of aback pressure valve,
wtilize their exhaust steam for this purposc, if they can find a salefor the
same.

Before going on to the dynamo room and other ddepartments, I would
like to say a few words in segard to a furnace which was invented by
Monsicur De Linct.  Prof. De Linet, who was a lecturer in the Ecole
Pelytechnique, left Paric in 1870 to avaid conscription in the war, and
siarted business as a boiler maker in London,  Theold lectures returned
to his mind and he deaded to put them into effect.  This he did, and
wherever they have been put in operation the whole serics has been
changed. By a system of cxpanding fans and strong mechanical
draught, any substance, whatever its nature be, can be consumed.  In
cxperiments which have been performed with this boiler, sludge con-
taining 40 per cent. of moisture has been operated un successfully.  The
Linct Elcatric Light Co., of Halifax, as the name implies, usc theabove-
mentioncd boilers, with such success that they can produce light at the
ratc of 13< per 16 C. . lamp per annum.  They dispose of all the town
refuse, and anything they can et in the way of refuse from manufac.
turers, ctc. 1 may mention that from 4 lbs. of carbon lining from gas
retorts, which has hitherto been difficult to dispose of, they have pro-
duced as much power as can be obtained from one pound of coal in the
the ordinary boiler.  These boilers arc operated with the above success

in Halifax, Harrogate and in numerous other places,  Thereis no doubt
that there is being wasted every day valuable power producing sab-
stances, and 1o one at this woment can attempt to gauge the vast ccon-
omy which it is possible to attain i regard to the generation of power,
as seems 1o be foreshadowed by the working of this invention ;. and it
is not too much to expeet that the time will come when, by the wiliza-
tion of every waste product, the cconomy of hving will meet the increas
ed demands for the comfort of the masses, and will go some way towards
tming the lusuries of to.day into the necessities of the future,
[T de Continned.)
A NOVEL ELECTRIC FURNACE FOR HEATING
IRON STRIP.

THE variety of ways in which the electric current can be ap-
plied for heating purposes seems to be steadily on the increase.
Thus the heat can be applied directly tothe body by passing the
current through it either by the direct current or by the alter-
nating current as in Prof. Thomson's welding processes. 1t can
also be subjected to the arc as m the Benardos and like pro
cesses.  Apan it can be heated under water as in *he recently
developed Hoho process , and finally, the object to be heated
can be brought into contact with another bady previouslv heated
by the passage of the current.

1t 1s an apphcation of the last mentioned kind that has recent-
Iy been anade i Monteeal, where the Montreal Electric Co., by
orderof Jas. \W. Pyke, Cunadian representative for Messrs,
Siemens & Co., have lately installed a furnace for heating iron
strip used in making horse-shoe nails, at the rolhng nulls of
Messrs. Peck Benny & Co., Montreal.
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The accompanying engraving shows the arrangement. The
local lighting company's mains are ror in and deliver curient
at 1040 volts alterniuting to the Sicmens transformer which re-
duces it to 12 or 13 volts as required.  The secondary flexible
cables puss through an ammeter built on the dynamomcter
princple, also through a kicking coil which has a movable core,
and thence to the furnace.

The furaace consists, says the Electncal Engineer, ofacarbon
tube, 24 inches long, with a bore of 1 inch, and walls !4 an inch
thick ; the tube is covered over with sand.  The curient at 13
or 12} volts passes through this tube, bringing it to a white
heat. 500 amperes is the usual current allowed, bat at starting
itisincicased a hitle to hasten the heating up of the carbon
which decreases its resistance, and the current s then lowered
to normal. 1t is mtended for continuous feed, and will heit five
feet of strip per minute.  There was some doubt that the heat
could be got up, but this has been conclusively proved by the
experimental apparatus described above.

ADVANTAGES OF W00D PULLEYS.

The practical adeantages of wonden over iron pulleys arc
briefly summarized by Power and Tiansmission as follows .

Saving in power by better traction surface for belt, 33 per cent.

Saving in weight, 70 per cent.

Reduced size and wewzht of shafting, hanging, ctc.

Corresponding saving 1n power requuned 1o overcome friction
in bearings, etc.

Gain in safety speed limit, Joo per cent.

Saving n time in putting on or off the shafis.

Saving in time in procuring pulley when wanted.

Saving in avoiding mutilation or distortion of shafting.

All these considerations become augmented in importance as
speeds are increased, and are, therefore, of especial interést to
all who are operating electrical machivery.



46 CANADIAN ELECTRICAL NEWS

.\.lnrch. 1898

ELECTRICITY FOR ARCRITECTS.*
By Jons Lascion, Tokowro.

11K eogineer ot wrchitect witl ind thay, though the quantitics dealt with
i electrical work may be new 0 i, the ideas mvolved aie largely the
same us he s alrewty famnlar with o other branches ot physical saience,
‘Thete 1s i common impression to the cuniraty, and this no doubt s partly
due to the peculiir names of 1he practical glectical unns : volt, ampere, &c.

I hiese ire merely arbntary uames, sgieed upon by international consen-
tion, to shortly express cotpount units, and so ayvoul the repetinon of cum-
bersome pheases,  [tas, for instance, asif 5t were agteed 10 call the ordin.
ary Batish umit of flurd pressure 4 Newton, s0 that we nught say shortly,

but with perfect definieness, 75 Newtons, instead ol 75 pounds pressute
Electtical umits are i this maanes

per squate inch above the atmosphiere,
named alter enunent en of saience.  The Volt, after Volta, the discoverer

of the galvamic battery |, the Ohm, after Otun, the discoverer of Qhms law ,
the Ampete and ColomY, after the French physiasts of the sune names,
the Farad. after Faraday, the Heary after Joseph Henry, and the Watt, the
unit of power, appropriately samed after Jasses Watt.

In the common commercial uses for elecinicity for hght and power, which
the architect has ordinanly dealt wuh, the inan deas and phenomena pre
sent close analogies 10 the favubar facts of the pressure and the How of
watet —s0 much so that the readiest way of gettigr 4 very fur general idea
of commercial electiicity 13 to consider the facts concerning it as being itlus.
teated by the sinnlar Lacts of hydrauhcs.

I will endeavor brictly to present this analegy. but 1 must ask you to re-
wember that its of course nothing but an analogy 1 do not mean to im.
pty that un electnc current s any setise i fow of & matentl fuid, merely
that the results are very much i if it were a kind of flud.

Referning to Table 1, -"The sstcolumn gives the names of the electnical
units which measure the four electnical quantities involved 10 ordmary hight
and power wotk  ‘The 20d column shows the Jetters by which they are
symbolized 1 formulae,  The 3rd column gnes the electne] quantities
which the umts designnte.  IThe gth column states the general adeas e
volved ; and the last column the hydraulic quantiies which are analogous
to the clectncal quantities in the 3rd column,

TanLe g,

NAME OF S ANALOGOUS
ELECTRICAL Isvatnor, | RRRCTRICAL 10KA. HYDRAULIC
UMT. J QUANTSITY QUANTITY,
T i SR P -
Volt, E il of Potential.{Pressure, Hear or pres.
Elrctromotive sute of water.
torce (K. M, F.)
Olim, R Reustance, Wasteful  Resis-{Friction of pipes
tance, and channels,
1. 8 .
Ampete. C «Cutrent. Rate of Flow Flow pet second.
Wart, W ‘Power. Rate of doingiPower.
work,
l 740 Watts=1 Horve Puvwer,

OHA'S LAW,
Cutrent = Pressure 5 Resistance.
,
its
or Amperee= 2ot
Olhas

In Symbols, C= x
R

o, R = L_
. L‘
or, K=(CR
ELECTRICAL POWhR —(Kilowatt= 1000 Watts )

Watis = Volts » Amperes
In Symbols, W= EC

or. W= ('R
S A
or, W_ =
R

As the tlow of water is due to thfference of level or head. $0 15 a current
of electneny due to o difference of clectnie potential - And in both cases the
amount of the low through wine path provided for 11, 1s dependent—ast,
on the head or pressute which causes 1t ;. angd 2n¢. on the fnctional rests.
tance which the ptovided path opposes 1o that tlow. and n both cases
the wotk cxpendal in avercoming this resistance appears as heat.  \With
the e tesntance, the gteater the pressure the greater the tlow.  With the
samic pressere, the greater the tesstance the less the tlow,

In clectnieal work, the relation between the pressure, the fesistance and
the current 1s a very smple one., and 1 expressed by Ohin's Law, which 1s
that ** The curzent 1s equal 1o the pressure divided by 1the resistance,” o
that the current ts equal to the rat1o of the piessure to the resistance. Ths
1 defimite aumencal statenient that the numbier of the amben< 1s cqual
to the number of the volts dinided Ly the tumber of tlic ohms.  For
mstance, 100 volts applied 10 the ends of a wire whose tesistance 1s 50 ohms,
witl produce i the wire a curzent of 3 ymperes.  With 1000 volts and 00
ahins, the current would anull be 2 amperes.  And the same cutrent ot 2
ampetes wottld be produced with 10 volts and § ohaus

Now as tothe unit ot power.  1n a fall of water, the weight of the water
n pounds muluplicd by the number of feel {411 ar head, 1s 1ts enctgy -that
sty capacey for doing werk - foot pounds,  And conscquently ., the
tate at which thes energy s developed, the 1ate of doing work, that 1sto say
the puieer of the Ll 13 mecasired by the tate of tow muluphed by the
head.  1r mechanical umts 33.000 {00t pounds per nunute 1 1 horse power.
Wheihier the flaw 15 33 potimds per nunute under 1000 fi. head, or 3,.000lls
per mionte under 33 1t head, of 33.000 ibs. per wnnute under 1 foot head,
the power an cach casc 1s the same, nanicly 33 0oo foot pounds per nunute,
or 1 horse power.

Nenulatly i electnical umts, power 1s measured by the cunteatl multiphed
My the 2 M B The watts equal the volts multiplica by the amperes.
1000 volts and 10 ampetes, 100 volis and 100 amipetes, 10 volts and 1000
amprres, all give the sane paner, namcly 10,000 walls or 10 hilowatts,

Saince 3t 3s the same thing that 1< measured 10 tath cases, —powcr—there
must bie a definite numencal relanon tetween the electiical and mechamieal
umts, which 1s that 746 w 1t equitis 1 hone power,

In buying cleciace pawer at a rate of. o, 4 cents per horse power hour,
1t i3 a very simple matter to calculate the cost of 1the current consumed

*Taper read at the fifth annual oonventinn of the Ontano  Aswocation of
Archatects,

Power circults supply cument at a constant pressure.  ago volts 1s one
usual pressure. 10 the current used 1s 3 amperes, the walts are 3x250=750
watts ; practically 1 horse power, and costing 4 cents per hour. Un a 12§
volt cucust, & 6 sunpere curient would mean 1 horse power,  Sothat for a
general rute, multiply together the average amiperes. the volts and the hours,
Iivide the product by 746 and the quotent will be the hotse power hours
consumed,

The 1esistance of an electuical conductor is unalogous to the hydrauhic
triction in pipes i but whiist the mechanical friction 10 pipes varies accord-
ink to the most compheated tules, the resistance of ronductors is fortunately
roverned by very simple faws. 1t depends only on the material, the area of
cross section and the length ol the conductor.  And fortunatcly again a
chieap metal, copper, is one of 1he best conductors. It is second only to
siher, winch s better sull, but only by a small percentage.  “The resistance
of iron 15 between 6 and 7 tunes that of copper. Copper 18 therefore upiver-
sally usext for winng, and we need only consider the effects of area and
leagth, which are that the resistance of a wire varies directly as the fength
and inversely as the areq,

Suppose theresistance of @ wue 1 foot longand of a certain cross-sectional
ared s 1 olun ; if 2feet long it woukl e 2 Olatis ; of 10 feet. 1aotistis. Another
wire of 10 times the sccion.l area and 3 (oot long would be 1-10 of an ohm,
o1 4f yo fect longZ. 1 ohm. There are plenty of published tables of the resist
tance per foot of copper wires, and by the awd’of this simple relation be.
tween resistance. area and<dength, they muy be extended to any actual case.
‘I'lie question of resistance is of direct concern 10 architects in the wiring of
buildings, but its bearing will perhaps be pluner after considering as briefly
as possible the three systems of hghting s general use :

I ‘The constant current system, which is generally used for lighting by
arc lam s,

1L The constant potential direct cutrent system, used tor incindescent
lamps and for motors.

111 The alternating current system, used for incandescent lamips,

‘These can all be very well illustrated by analogous hydsaulic systems, and
for this purpose 1 have prepared dagrams 1, 2 and 3.

Take first dingram 1—~ihe constant current <ystem, Here the pump re-
preseots the dynamo, which mamtains a steady flow circulating round the

DIAGRAM 1
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main pipe. At intervals in the main pipe are stop cocks, and round cach
of them a by-pass consisting of a long pipe. which opposes a high (rictional
resistance to the flow, 30 thatthe pump must exert greater pressure 1o main-
1ain the samie steady tlow.  These by passes tepreseat the Limps, in which
the whole work done 1n forcing the current through them against their re.
sistance, appears as het, rusing the temperature of the catbons to such a
degree that they give out ight. It 15 obvious that except for the constant
resistance of the main pipe, a resistance which 1s made small, the work the
pump must do increases directly with the number of the by-passes the flow
must triverse ; and, since the flow 15 constant, 1t follows that this increased
woth 1s duc cntirely to increused pressure.

Underncath the hydraulic diagram is that of the corresponding electrnic
system, fepresenting a dvaamo and arc lamps,  The amperes are the same
no maticr how many lamps are burmng, but the dyanmos must gensats
ubout g5 volts for each lamp burning.

Uuaderncatht this again, 1 have deawn a diagram of poteatials, which
shous graptically how the difference of potentials established by the action
of the dynamo is consumed 10 diflesent parts of the arcut. It isas if the
dynamo were a pumip raising water to a height, from which it flows down
through the chanacls oftered by the difterent parts of the circuit back to the
pump, which agan raises 1t 10 retrace the same course, BuUNtAININE A cor-
stant circulauon.

§S aruing at the highest potential established by the dynamo, the potential
gradicnt falls gently, owing tothe shight contumption of volts required to
overcome the small te-wstance of the matn conductor.  When it reaches the
first Lunp there 1s an abrpt fall, by the amount of the solis consumied in
{orcing the current through the high resistance of the lamp.  Then {ollows
a gentle grade to another abrupt {all at the neat lamp: and soon to the
last tamp. from which there 15 a last gentle grade back to the dynamo
through the teturn wire

When the same cursent passes through one lamp after another the lamps
are smd 10 be connected in serics.

Turning to Diagram 2—the constant potcntul direct eurrent system—ihe
hydmulic diagram is an ordinary waterworks system, with the addition that
all water used ts discharged 1nto a main seturn prpe which leads back to the
pump, ard from which the pump draws < supply.

The function of the pump 13 to mamntain a constant diflerence of pressure
hetween the maing,  Zach cross pipe from main to main takes whatever
flow ats (rictional resistance will allow the main pressure 1o produce.  And
1t 1s obvious that as more cross paths are opened, the increased work the
dynamo must do, is due to the increased flow ; the pressure remains con.
stant.
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In the electne diageam underneath, the high fricuon cross tubes are re-
pluced by incandescent Jamps., and the water motors by clectric motors.

‘The potential diagram shows that the pressute 1n the mans cannot be

uite constant, since thege sst he some fall of potential i the man con-
ductors, and the amount of this fall 18 less when ther~ are fewer lamps
buraing, 1.e., when the total cucrent 1s less  The potential gradient s
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greatest near the dynamo where the conductor has tocarey the total current,
but the grade gets fatter and flatter as the current dimmishes, by the am.
peres subtructed at each cross path. “These potential gradients are repeated
in the reverse order in the return wire,

The form of gradient dniwn is that for a conductor of uniform size, Bt
if the conductor is reduced at each cross path so that its aced always bears
the same proportion to the amperes carnied, the potential gradient would
be the samie throughout, and a continuation of the first grade starting from
the dynumo, asis indicated by dotted lines.

\When lamps are connected sule by side, so that each takes its own sep-
arate current, the lamps aire said 1o be connected in parallel. or in muhiple,

‘There remains the alternating cureent systeni shown by Diagrin 3. The
pump in Diagrams t and 2 produces a flow always in the same direction,
representing u ditect current of electtionty.  In Diagram 3 the pump is re.
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placed by a movable piston in the main pipe, which bring csaillated from
one nde to the other, produces it pressure hiest in one pipe and then in the
other, with an accompanying back and forth flow which will vary in amount
according 10 the number of cross paths open.  This represents the prunary
circuit, to which the lamps arc ot connected.  The obj-ct of an alteraating
system is to save in the cost of main conductors by transantting power with
a small current at & very high pressure.  But for “‘convenient and safe use,
this power must be transformed into a larger cutrent at a Jower pressure, in
a secondary circuit to which the lamps arc connected. It is the pecuhanty
of the alternating sys'em, that this can be done with very lutle loss and
without any moving mechamsm.  The actual means by which this is effected
in the ** transformers ™ o7 ** conserters,” are beyond the scope of this paper,
but a simple mechanical contrivance in the hydmulic system will give us an-
alogous results. A sliding piston in the small primary cross pipe and an-
other piston in the large sccondary pipe are connected by a bar pivoted in
the middle, so that the two pistons osciliate together and move equat dis.
tances. Il the arca of the sccondary piston is, say 10 tmcs that of the
primary, A secondary pressure 1-10 that of the prnimary will balance the
the contrivance, whilst a seconduty flow of 10 times the pnmary s produced
by any oscillation.

The clectric diagram stows the alternator and primary circuit, feeding
two separate secondary circuits through two transformers.

‘The potential diagram for both primary and secondaries is simalar to dia-
gram 3.

I my say parenthietically that the hydeaulic analogy goes still further
‘The effects of the et of water tepresent eveellently those of the electie
quantity, self induction, whilst, of the pipes are made elastic, the results
would be very sunar to those due to eleetnie capacity  But as iductance
and capaenty ate inapprecable i such work ns un arclnteet will ordinanty
have to deal with, T have not consitdered theay in this paper.

In winng for incandescent Tamps the ubject 18 10 mantan as nearly as
possible a constant d-flerence of potentid between the ternnnds of the
lamps,  But when, at ditferent tanes, there are are at different points on the
ame hine, 0fferent numbers of lamps burmng, 1t 1s gupossibite that the volts
at all points shoutd be always the same.  And the question 15, what sast
t1on is permissib'e ?

Anancandescent Fump s siply 4 catbon wire of liggh resistanee, which
the curtent passiyg through 1t heats 1o incandescence. . But the gevstance
of the carbon decreases as the tempecatwie ncreases,  ‘Therefore a nse or
fall 1 the volts canses more than a proportionate tise or fall in the mnperes,
and the constquent heat and temperature,  Also, the gt given ot -
creases much more mapdly than the temperature.  Roughiy speaking a
variation of 17, from the rated volts of the Luup, up or town causes 4 varne
non of 5% 1 the hight,  Andatas infornudly agreed that 2, 10tal vanaeuon
n volis at any lamp constitntes good and satwfactory segulation,  [tis
variation 15 of coutse reckoned between the maximum and anntnum load--
nut between fuil load and o load.  1f a group of lunps s fed ty w wire
tirect from the constant volts of the source of supply, and the lamps m the
group are Mways all tarned on or off together, the drop of volts in the wire
may be any amount, and yet because it will be always the same, theee will
be no variation in the volts when the Lanps are burmoe.

But besiles mintnzing the vanation an the ‘olis at any one lamp, its
destrable that the 1amps i the same building sticulid all get about the same
volts. so that the same class of Lamp may be used nterchangeatly through.
out the bunlding,  T'lis as the object of the feeder system of indoor winng, in
which feeder wires carry the current to convement pounts an the mun wires to
which the limps are connected,  Duagram g shows geaphically 1he effect
on the distnibution of volts.

Dxr‘.g"arn. FA'4

The consolidation of experience in wiring, into practical rules, embodying
safe practice as rexards danger from fite, has been petformied by the Fire
Underwriteis Associations.  Their rules and regulations are published, and
give 1 detal the nnnimum standard of safe winng. The winng must be
at least as £ood as the rules prescnbe. 0 avord trouble with fire insuiance.
Among other things the rules presenbe the greatest amperes d-flerent sized
wires my carry, and hereisa pont where they are not accessarily a suf-
ficient standard 10 guide the architect.  ‘The Underwnter’s s s a single
one, safety from fire ; the architect has an additional mm, good and unvary-
ing ught . and our previous considerations concermng the resistance of
wires, will show how these abjects are not simuliancously attinned.

‘The work spent in forcing a cutrent through a wire gencrates heatin the
wite, and the degree the temperature will rise to depends upon the relation
between the rate at whech the heatas generated and the rate at whachatas
got nied of.  Now the rate it which heat 1s generated, 15 the rate at which
work 15 spent in forcing the current through the resistance of the wire, te,
1t is the watts <pebtin the wite.  And frum Table 1. wats=(anperes)’ «
ohms,  But we have seen that a long thick wire and a short thin wire may
have exactly the same ohms rcsistance.  With the same current the heat
generated 18 the same 12 both.  How abemt the resuluing temperature ?
In the long wire the heat generated 1s spread over a greater lengaih The
heat grenerated per foot run as less, ard, the loag wire being thicker, it also
presents greater sutface per foot run for cooline by radiation. convechion or
conduction, Obviously the short thin wire gets much the hotter.  The <afe
cartying capacaty of wires. both exposed and cased. lud down in the Un
derwniters’ tules. 15 really & statement of the heat generated per foot that
the wires can get nd of without becoming dangerously warm. T h-sisince-
pendent of the length of the wire.  The heat gencrated per foot remuins
the same. but the longer the wire, the greater the total heat and the greater
the total volts lost in foreing the <ame amperes through the resustance of the
greater length - But the total drop in voltsas what the architect must linnt
1n order 10 get good anid steady hight.  He must therefore be guided by the
total reaistance. aad the ampere capacity of the Underwriters’ rules s use
ful to him only as sctung the inferior haut 1o which he may reduce the size
of the wires,

Wiath regard to the diffzrent classes of winng—cexposed wining on cleats
or knobs is best for factorics, but for domestic work 1t is only sutable in
stotes or houses where hanging kerosenc lamps, or exposed gas pipes
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stapled 10 the walls and ceilings, would be the alternatives.  \What 1s called
concenled work, in which tubler covered wires are run between floor and
celling  and hrought out only where birackets or hanging fixtures are 0 be
piaced, 15 probalily the most sunahle for the ordinary 1un of dwellings,
Wihere once in, there as litle hatabty of its bemng distuebed,  But an Luger
buudings, warchouses, stores and such like, where thete are hkely 10 be
changes in partiioning off the space, and 1n the distnbuuon of 1he lights, to
sut different tenants, or the sune tenant at different umes, wires tun g
moultings ate by far the most conventent,  Ihey ate not only most readily
accessible for chanies of wirning, but the wirmg 1s much less hable to dame
age by workaien in other trivles making repars.  Lhe priccipal objection is
the unsighthiness of hines of mouldings uragghing all over the celing to
wherever a bunp s neoded.  Bat moutding work ﬁas frequently snuny ad.
vantages of convemence to recummend it. Arclutects, | believe, ate always
looking for a ** motive v desygn.  Moutdings can te made of any secuon,
and perhaps they mght He used to panel off the celling 1n some decoralive
partern, sunable 10 any probable distetunion of hights, gving « wide choree
of paths for winng and points for outlets  But thus touches the artistie
sule of nrctutecture, which 1s beyond miy province,  The best class ol winng
13 1ntertor conduit work, i which bunldings ate piped with stitongy non.
metaihic, waterproof und poorly combustible tubing, and wires subsequently
dmwn nto.  This is patticularly suitable to such work as the best class of
office bnldings.  And where it would be too expensive 1o carry throughout
a hullding, it may sometnes be used for the mun lmes to centies of distn.
buion

When incandescent clectnic hghts were first antroduced they were dis.
tntated on wall brackets and hanging tixtutes in the same manner 43 gas
Jets, as of this were the natural arrangement of hights, instesd of having
ungmated in the necessity of keeping g4s jets within reach fur ease in ight.
ng, and 0 keeping them away from walls and celings for fear of tire,
‘Tins force of habat for some tune prevented, and in a mieasute sull prevents
full advantage beang taken of the possibilities offered by electsic lights for
getuing better illumnat on with the same amount of hght,  For a desk light
or a reathing hght we cannot do better than replace the shaded oif
lamp or gas drop hight by a shaded electric lamp, but for the gencral illunn.
nation of x roowm the ncandescent ight can, 1n general, do mich better,
‘The ilunmination we perceive depends not only on the amount of hight re.
flected from wn object, but also on the amount of the reflected hght the eye
takesin, and with hghts a httle above the level of the eye, we are always
partally dazzied by them, and our pereeption of surrounding objects 1y
indistinct compared with what it would be if the lights were out of sight,
l'o get the bLeastlluninatien for the quantity of hght, a room should be
Lighted as a prcture s hghted for oxtubiion,  Electue lamps high up near
the caling remove the dazzhing cflect and at the sune tme gne a more
generally diffused hight, cspecially of there are light tinted walls and cenlings
to retlect the ight without much loss.

For huhuing Large rooms, arc Litnps are used 1o a conskicrable extent on
the continent of Europe, constructed so that they throw all their hight on a
white or hight inted celing. the room being thus ighted entirely by reflection
from the caiing  The result s . diffused hight as shadowless as daffused
dayhght,

Now with reguard to_uses of arc and incandescent hghts.  Diagram V is
copred from one By Prof Nichols, of Cornell, embodying the results of
expeniments made by hun, und 1s instructine in tlustrating the difference of
hight from different sources 1o quality, as opposed to quantity.

1 I

| i {
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This dhagram represents the brightness of different pasts of the specim of
the elecini are, clear daylight and clouded daylight, in companison with
the same eolours w the spectrum of an incandescent lamp.  Thebnghtness
of the latter 13 taken as the standard in all parts of the spectrum, and s re-
prewented 1o the dagram by the honzontal hine at the hewht 1 The other
spectra are reduced 10 the same brightness at the ycllow line D, and thar
braghtaess i other regrons of the spectrum s shown by carves,

Curve | reprevents dayhght on a cloudiess summer day.

Cutve 13 represents dayhight under a dencely clouded sky.

Cutve U1 shous the light from an electnic ate.

Curve 1V a3 from the lime lLight,

Ihe abrupt 1ese and almaost immediate descent agam of cusve 11 sndicates
A narrew bt very binght hand of ight i the violet end of the arc spectrum,
which accour ts for the value of the are light 1n photogmphy. and also ex.
plams the predonunant bluish tunge of itg hgha,

The cutves show how far all artricral uminants fall short of equalling the
qmlu{ of clear shayhight. which latter must always be our standard of perfect
white hight  Evea the Ight ot a very dull dav’is a better all round light
than an arc bight or ime light of cqual gencral bnghtness.

Lights are usually rated by candie power, and this s gauged by the rela.
tive blackness of shadows thrown on & white ground.  Candle power there-

T

fore merely measures the ability to distinguish between black and white.
For this purpose the yellow ravs are much the most eflective, but the blue
and violet rays are the most uceful for showng the distinction between
colors, that s, for Lringing out the colors of patural objects. And tls
being so, the curves show that the aandescent lamp gives us the most of
that kind of Light wittited, for reading or wrtting, whilat the arc hight gues
A closer approach 10 the effect of daylight upen colors.  In addition to posi-
e ubiliny, the feehng of sutabulity ‘has a value, ‘The incindescent lamp,
with its warm yellowssh red glow. gives w cheerful and cosy atr to s stall
room. where an arc lamp would be simply gansh,  In a large hall or store,
10 which the 1lea of couness 1s mappropriate, the same light that makes o
smail room cheerful may give only an impression of dullness, whily the arc
hight would give an agreeable eflect of brulliuncy,  Of two large stores side
by side, one highted by arcs and the other by incandescents, the are It stote
has a0 general a more attractive wmir of being brilhantly highted, although,
measuted by candle power, its actuahillunnnation may be deerdedly inferior.

Dingeaas VEis a curve of carrent consunied 1n one trip of an elecirie vleva-
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tor, l‘hg time an seconds 13 measured honzontally. and the amperes ver.
tically. ‘Ttis s a diagram from an actual eleviitor, running 250 fert per
ounute 1 a thieestorey bunlding. 1 have taken several suchd agrams from
different clevators and they all have the same general form as the one
shown. [ have chosen this one of an elevator having a short run, in order
to better Lrng out the effect on the current  consumption of frequent slops,
Fhe peak at the heginning of the curve shows the large current required to
start the car and acce'erate 1t 10 full speed, 10 companson with the smal
carrent needed—from 7th 10 15th, second 10 diagram—to keep the car in
motion after speed has been attained.  Neverthigless, even 10 this unfavor.
able case, the curve shows the very small cost of power per trip.

For the diagram given the cost is only 14 ceaty per full tnp oue way. at
the rate charged in Toronto for very ntermittent use of current, which is
507 higher than the regular Toronio meter rate for power supplied to an
clevator in constant use.

Hatherto the apphicanion of electricity to architecture has owed litle to
architects,  Trade competation has forced in electric power to take the place
of power {rom other sources which had been already applied to elevators,
pumpz venulating fans, &c.; but beyond this little has been done. The
I'he convenience of, clectric power has certainly led to the extension of me.
chanical ventilauon, with its steady displacement of a fixed volume of air
pe: minute, independent of the degree of dryness or temperature which
makes ventilation by natural driught so variable,  In venulation architects
have been fairly quick 1o utilize the opportunity afforded them. But in the
larger problems of architecture, the posgbilities of applying clectricity scem
to have recetved httle or no atiention.  An illustration of what 1 mean is
what might conceivably, though not prohably, be the effect of cheap electric
power in modifying the design of dwelling houses. It it were desirable to
use elevators it would not be very difficult to0 devise perfectly safe methods
of operating them without trained attendance. and a constantly used eleva-
tor would have almost as great an efiect in modifying house lanning as the
substitution of stairs for ladders.  Supposing such a uge of elevators were
practicable: whether it would be desiable, whether it would really add to
the comforts and conveniences of hife, nobody can say so well as the archi.
tect, who alone is trained to appreciate at therr proper value all ponts bear-
ng on such & question  And that is the point 1 wish to bring aut by the
Wustration.  Whether in the futur= clectric ty is 1o play any part in modi-
fying architecture ; whether it be of anv real assistance to the architect in
dealing wuth the particular problems of bis professton, depends principally on
the architect himself.  The electneal engincer must co-operate in devising
working details, but if the applications of electricity to architecture are ever
to I;’c n‘lorc than superficial, the initiative must conie trom within, not from
without.

AN ILLUSTRATION OF POWER.

If it were possible, says the Polytechnic, to place 300 oars on
each side of the ocean steawmer Campania, making 6ocoars alto-
gether, each worked by three men, thee would be 1,300 men at
work at one time.  As they could not work caitinuously for
twenty-four hours, but only for a total of eitht hours each man,
divided into four watches, it wouid be necessary to have a crew
of 5,400 men to man the oars.  If six men conld develop 1 H.p.,
the total horse power developed by the 600 oars handied by
1800 men would be but 300, as against 30,000 in the Campania,
or the same power would require the employmem of 180,000
oars and a crew of 555,000 men to manipulate them,

The Amecrican Bell Telephone Company bhas appealed to
the United States Circuit Court of Appeals against t{:c decision
of %udgc Carpenter dedlaring the Berliner patent, No. 463,569,
void.
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THE ONLOOKER.

BETWEEN fifteen and twenty compames, asking for powess to
operate electnie railways, have made appheation to the Ontano
Legislature tlus sesston for incorporation. The fact s evidence
of the 1important part electnaty will occupy in the ratlways of
the near future.  ‘Uhe Onlooker heard cornment on this point by
experts in engmeering, hke Mr. W, Jennmys, C. E., and Mr,
Rutherford, chief engineer for the Canadian General Electne
Co.,, (Lt1) Itas hardly likely, should letters of incorporation be
granted to all the compames pplyng, that they will enter ac-
tively into the work of construction at once.  Mi. Jennings felt
assurcd, however, that certiun of the projects now contemplated
would be entered upon this season, and the Onlooker at the time
he chatted with Mr, Rutherford, found that he was then tn com-
munication with the promoters of one of the railway companies
meluded in the list.  The extension of several roids already in
operation will likely be prosecuted as soon as the weather per-
mits.  These will almost certainly include an extension of the
Galt and  Preston road to Hespeler, and certain wock on the
Guelph road.  ‘The Onlooker took occasion last month to point
out where possible nustakes mght be made in 2 100 raprd de-
velopment of the electric railway.  The very fact, however, that
a cautionary signal had to be raised, adds emphisis to the leading
position clectricity will play in the railroads of the future,  When
one contrasts the railrond of less than half a century ago, with
its imperfect and faulty construction, and ~nthre barrenness of
the thousand and one conveniences the trevelling public enjoy
to-day, some conception may be realized of how great a work
has been accomphshed in a short time.  With electricity, than
which no science is forging to the front with so great rapidity,
clamoring for the foremost place as a ethod of railway pro-
pulsion, what will another half a century bring forth—nay
another decade? Electricity is alretdy coming into general use
for hghting cars. It 15 used to no small extent for heaung curs ;
and at Baltimore, an electric plant is rapidly approaching com-
pletion that 1s to provide power for an electric mctor of sufficient
capacity to move heavy trains through a tunnel half & mile 1
leagth. A recent engmeenng authonty n noting ths circum-
stance, significantly asks: *“If this can be accomplhished may
we not expect to see electricity supersede steam as the motine
power of the locomotive?”
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The third, and in many respects, the most serious of the re-
cent Toronto conflagtiations,which resulted in the destruction of
the large seven-storey building of Mr. R. Simpson, and other
adjacent buldings on Sunday morning last, has caused the
people to renew the enquiry, what has been the cause of these
fires? At the time of the Globe fire two menths ago, and that
of the Ospoodby building and several large warchouses a few
days later, it was suggested, as a possible explaunation,
that clectricity had, in some way, proven the primary cause of
these fires. This suggestion is being offered w.th increased in-
teasity as, not only a possible, but reasonable, explanation of the
causes that led to the fire Sunday, March 3rdl.  Some of the
daily papers have been very persistent in the effort to fix the
cause of the firc in some way on the feed wires of the companies
from whom power was obtained to light the Simpsan building.
The Onlooker would wish that every effort nught be exe:cised
to gct at the bottom of this last fire, and also of the two previous
ones. But don't let Mother Grandy take the place of common
sense and fact. It has been said that the Simpson fire started
in the basement where the feed wires cume in.  Let this state-
ment be disposed of at once. The feed wires entered at the
front of the building. The fire broke out in the rear. Another
theory put forth is that possibly power from certam wires nught
be conveyed to a gas pipe and combustion take place there.
The Onlooker has made careful enquiry on this puint, iand the
unreserved opinion of experts who knew the building, and who
are able to speak on a matter of this kind on general prinaples,
say plainly that such a thing could not occur. An inquest on
the Simpson firc 1s to be held without delay. The Onlooker
sincerely trusts that it will result in an intelligent and satisfac-
tory explanation of the trouble. It is hardly anucipating the
finding of that body, howsver, 1o say that a multitude of absurd
theories regarding the connection between electricity and the
destruction of valuable property by fire will be thoroughly ex-
ploded.

1t would be unwise to say that there s o sk whatever from
firc in the use of electnic hghts,  ‘Thete are certumn dangers.
But compared with the use of gas, for exanple, not to say iy
thing of less modern methods, these iare mtimtesually small
The Onlooket has before ham attlis wnitimg o statement showing
that noless than 284 fires were cused m 1894 London, Eng by
what 1s termed gas explosions, but not a smgle explosion pro
duced by clectric hght  In a conversatnon with NMro A, B,
Snuth, electneal mspector for the Underwiters’ Assocntion of
Toronto, this fact was menttoned, and Mr. Simith believed, from
s knowledge of the subject, and, perhaps, no one in Canada
cm speak mote intellgently on this question, the London
figures would be found to apply, 1elatively, to all other cines —a
fact worth rememberning when it is remarked tht where fifteen
years ago hardly a single commercial incandescent lamp wis in
existence, to-day 12,000,000 are used in the United  States and
Canada, and throughout the world there are nearly 23,000,000
imcandescent and clectric hght circus. The security and
safety to be found in the incandescent system of hghting can
readily be named.  Matches are unuecessary.  How many fires
are constantly accutring thrangh the carcless disposition of
the lighted match after it had been used to light a pas jet 2 As
a covered hght, there ts no danger from the vanous inflammable
oils, gases and dusts that are found in the air, and which, where
the open gas jet is used, have frequently produced serious
trouble. The one thing necessary (o give the most perfect pro-
tection to incandescent highting is care, espenience, and perfect
work in the construction and placing of the plant and wires,
This department of work, Mr. Smuth remarked to the On:
looker, had in the Dominion attained a very high degree
of perfection.

x xX X X

‘The Onlooker has had pointed out to lam the danger that
comes from the burning; of the fusible cut-onts, thereby throwing
out sufficient sparks to 1gnite any mflammable or combustible
matter that might be near by, and the manager of a4 large con
cern in ‘Toronto that instanced two cases of the kind.  In the
patticular building named, Mr. Smith said some of the older
methods of construction was still in use. At the present tune
fuses were protected ‘n such a way by a plate that when they
vave out the sparks were confined to the enclosure, itnd could
not possibly do any harm.  Saving this much, the Onlooker at
the same tine would not want to excuse fauhty construction,
The futute of clectricity as a methed of lighting is gomng to rest
in no small degree on the character of the work performed from
this day out. A writer i the current number of the Engincer-
ing Mugazne has saud, parhaps no element amony those which
entered into the causes ot fire and fire losses has caused more
discussion and difference of opinion than clectricity, since its
introduction for light and power durning the past decade.  And
this writer proceeds to show wherein certam dangers of fiie will
come from clectnicity. Wit the quarterly report of the Elec-
trician for the Chicago Five Underwnters’ Association before
him he discusses the result of fires alleged to have been caused by
“grounds;” by the return current passing throagh 1he earth; a
result of contact between conductors carryng electrianty for
light and power ; and wires wtended to carry only * battery”
currents. Candidly admitting that fires have occurred in all
these ways, anc¢ in other wavs, he states the whole question
when he says:  ‘“ Anyone who cares to study the causes
of firc started by clectricity will be convinced that a very
larpe portion of these fires are from defects, which would never
have caisted had the work of installation been done by men
having a proper knowledye of the subject.”  In almost so many
words this is the position taken by Mr. A B. Sauth, i his con-
versation with the Onlooker.  Beyond any doubt, clectnaty is
the coming nmrethod of hightang, abke for commercial and do-
mestic purposes.  The extent and rapndity of uts growth will be
retarded if such suggrestions as come from  Mr. Cabot, author
of the article in the Engincenng Magzine, from Mr. Smith,
Mr. Rutherford, and other clectrical experts are 1gnored.  Con-
tranwisC putting nto practice the suggestions there made will
give to this method of hghuny full, complete and quick supre.
macy over all others.

Mr. C. F. Beawchim, of Montreal, 1s endeavoning to orgrnize a telephone
company n Quebec,
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CHEAP ELECTRIC POLE FOUNDATIONS,

I8 the construction of the Negaunce and Ishpeming clectric
railroad and of the Marquette and Presque Iste road in Michi-
gan, some difficulty and expense was anucipated in sctting the
poles where it was necessary to locate them in the edge of the
lake in shallow water and soft mud  Pile driving wias not
practicable, coffer-dams were too troublesome and slow, iron
caissans were too costly, and ordinary diedging was impossible,
Finally the best capty ol barrels that could be procuted were
purchased, and after remov-
my hoth heads were dnven
down solidly to about water
level. Then the soft mud and
clay was scooped out as
much as possible and the
z pole set up on end in the
barrel and worked down by
hoistng and racking as far
as 1t would go, usually § or
6 feet. A 2" x 10" stick was
then driven with mauls each
sicde of i, their flat sides
against the pole and their
bottom ends beveled to draw
apart.  \When they were all
in place the bairel was pretty

ﬁ

$-20 well filled up by them. The

e NS ‘\:}"‘"(“ WY pale was securely guyed and
Wi o™ the mud again scooped out of
R |0 S the barrel and the water
§ § © pumped down as low as pos.
S sible, when about 30 pounds

of dry cement was thrownn
| the bottom, and on top of
that enough concrete, one-
half small stone, was put in
to fill up the barrel.  After it
had set a few days the guys were removed and the pole re-
mamed very firm and ngid.  Some that were cut out showed
excellent sohd concrete extending nearly a foot below and
around the barrel, as shown 1 the fivure, when the dry cement
had been pushed out and muned with the surrounding sand.
When very small barrels were used it was found betier to drive
the 2xto sticks before sctuing the post.  When the poles were
used for span work they were batteresd excessively, up to 1 in
3. but for bracket work they were battered about 1 in 10. The
cost was : Barrel, 6o cents; ccuent, 50 cents; lumber, 75
cents ; labor setting barrel, 50 cents ; dnving posts, 4o cents;
setting and concreting pole, Jo cents; total, $3.25. About 1
mile o1 poles were sct thus in 1890, and are reported to have
piven complete satisiaction ever since.  The above description
has been prepared from the notes of Alexander Thompson,
C. E., then 1esident engincer of the work, who devised the
arrangement.—Enrgincering Record.

V

Curar Eescruie Porr Fot snartoss,

LOOK TO THE BOILER ROON.

THE enormous coal consumption per unit of output in many
clectric hghung and power plants 1s tause for general com-
ment, especially since a recent comnuttee report brought the wide
variations of cfficiency prominently into notice.

‘Theories innumerable are advanced to account for the differ-
ence between the fuel burned per horse-power in driving the
dynamos, as compared with other service ; a favorite conclusion
secmng to be that compound engines are nat satisfactory when
workiog through other thaa narrow ranges of powet varigion

Wiute this s probably true of 4 grcat siany of the engines
used for such work where the cylindes proportions and general
make-up are no credit to those responsible for the designs, yet
there is little doubt but that one man cause of the trouble must
be looked for in another dircetion A glance through the power
houses disclases the fact that many of them are run on an easy-
goiny basis, no atempt seemingly being made to maintain pro
per disapline amony the attendants, cach of whom shifts for
himsclf without Iet or hindrance from the directing aathority.

A genuine fircman, thoroughly tramed in the principles of hus
profession, would blush with shame at the sight of these bailer
departments.

In place of clean grates, giving a bright glow beneath, the
bars are masked by clinkers, and the ash pits yawn without a
ray of light to show what is going on within,

The air wheezes as it torces a passage thiough the refuse, in-
stead of passing in with that rustling sound that tells of free
combustion,

At frequent intervals, between the discussion of politics, or
other matter foreign to the work in hand, an individual, whose
only claim to being a fireman lies in his ability to heave carbon
against the back of the furnace, rises from an ottoman of coal
and canvits, and thiowing open a furnace door, leisurely pro-
ceeds to shovel in a half ton or so of fuel, after which work of
art, with no attempt to level the fire, or clear the grate, he
throws himself upon his couch for another restful season.

Under the too common management of such places, there
seems 1o be not the slightest incentive offered a man to properly
attend his boilers.

An enormous grate and heating sutface, and immense chim-
ney, are relied upon to maintain steaw, when a few fist-class
men at the fires would make fewer boilers do better work, —
American Machinest.

PERSONAL.
Mr. J. R. H. White has been appointed Scerctary-Treasurer of the
Montmorency Electric Light & Power Co., of Quebec.

Mr. Geo. A, Cox has been clected a ditector of the Toronto
Railway Company to fill the place on the board made vacant by the
resignation of Mr. J. W. Leonard.

Mr. Chas. A. E. Carr, the new manager of the London Street Rail-

way, was a passenger on the Grand Trunk train which came into col-”

lision with a train going west from Toronto last month.  Mr. Carr for-
tunately escaped uninjured.

Mr. J. WL Taylor, who has been manager of the Peterborough Car-
bon and Porcelain Co. since its organization, has resigned to accept the
management of the Company recently organized at Ottawa to engage in
the same line of manufactute.  Mr. Taylor has already eatered on the
duties of his new position.

Mi. Frederic Nicholls, 2nd Vice-President and Managing Director of
the Capadian General Electric Co., has been elected 15t Vice-President
of the National Electric Light Association of the United States at the
Convention recently held in Cleveland, Ohio.  This international recog-
ntion of Mr. Nicholl’s personal and business standing isthe more pleas-
ing in view of the fact that this will be his fifth year on the Executive
Board of the Association, in which last year he filled the office of 2nd
Vice-President.

Mr. J. P Sparrow, for the last thrce years on the staff of the Cana-
dian General Electric Co., as foreman of construction, has removed to
New York, where be has been appointed to an important position on
the stafl of the Edison Iiluminating Co. Mr. Sparrow, while in this
country, has had charge of some important instaltations for the Canadian
General Electric Co., such as the Niagara Fails Park & River Railway,
the Brantford Street Railway and the power plant for the Dominion
Government at the Canadian Sault.

A large number of the contemporaries of Mr. W. . Davis, in the
service of the Toronto Strect Railway Company, on the eve of his de-
parture for Detroit, to superintend the construction of the electrical sys-
tem of the Detroit Railway Co.. entertained him at a smoking concert
at the St. Charles Restaurant, and presented him with a handsome gold
watch, bearing the following inscription : ** Presented to W. E. Davis
by the ciployees of the clectrical department of the Toronto Railway
Company, in token of respect and estee, on his retiring from the posi-
tion of clectrical engineer, Feb. 12, 1895. Mr. Thomas Graham,
chiet of the stores department, occupiced the chair, and Mr. A. G. Hor-
wood made the presentation.  Mr. Davis was married a fortnight ago
to Miss Meta Gallon, of Parkdale, Toronto.  After the wedding break-
fast a special car conveyed Mi. Davis and his brde to the Union Rail-
way depot, where they embathed on a tour to Washington and Old
Point Comfort.

Electric conduits made of small vitrified stoneware sewer pipe laid
1n concrete on brick subways have been introduced in England.  The
conductors employed are naked copper strips which rest on insulators,
the pipes themselves, each two feet long, resting or: porcclain bridges.
In order 1o join the conductor with a house connectivn, a special
length of pipe is furnished, which is U-shaped for a part of its length.
The house lead 1s taken out through an insulated removable cover
forming the top of this pant of the pipe.  The joints aze made on ihe
Doulton system, and requirc no cement. .
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SPARKS.

A semi-annual dividend of three per cent. has been declured by the
Canadian General Electric Co,

Incorporation has been granted to the Mica Boiter Covering Co., of Tor-
onto, with A capital stock of $50,000.

‘The number of telephone subscribers to the \Windsor, Ont., exchange has
incicased n cight years from 54 to 8oo.

It s reported that the electnic Lght 1s to be introduced at Eganwville, Ont.,
by Messts, John Clulkdeshiose & Sons,

The central stauon of the Victona, B. C., Electne Light Co., was dam-
aged by fire to the extent of §15,000 on the 26th February.

Negotiations are 1n progress with a view to the absorpuion of the 8t, John,
N. B., Gas Laght Co., by the St. John Street Raulway Co.

The Hamilton Strect Railway Company is said to have made an order
formdding employees from entering a4 salvon at any tune,

Mz, D. C. Dewar has succeeded to the auinagement of the Bell Felephone
Company’s Exch.ngeat Ottawa, vice Mr, I Ahearn resigned,

Application for incorporation has been made by the Milton Elecine Laght
and Power Co , of Milton, Ont., with a capital stuck of $15.000.

Tt s reported that an effortis beng made to cotstruct an electric street
ralway at Stratford, with radial lines extending out to neighboring villages.

——

A very successful ** At Home ™ of the officers and miembers of the Cina.
dian Matme Engincers’ Association and their friends, was held 1n ‘Toronto
recently.

The annual mecung of shareholders of the Ontano Mutual Telegraph
Company will be held at the company's oftices in Montreal on the 28th
wstant,

‘The counait of the town of St. Henn has granted pernussion to the
Merchants” ‘1elephone Co., 1o erect poles and string wires witln the hats
of the muniupality.

‘Fhe contract for carrying the mails betweea Hannlton and Bartonwille,

agtony Creek and Frintland, bas been secured by the Hanulton, Gnimsby &
Beamsville Raulway.

The authority of the Ontario Legistature is asked to allow the Hanulton
1ron and Steel Co. 1o construct a tramway to connect the works of the com-
pany with its quarry propenty.

The announcement 1s made that the eaclusive nights and privileges of the
Hull Electnic Railway Co. have been purchased, on behalf of an Ontario
syndicate, by Mr. Peter Ryan, of Toronto, and that construction will be
commenced 10 the spnag.

The London, Ont.. Gas Co. has duning the past year added machinery
for the purpose of cheapemng the production of gas, and 15 said 10 be about
to make a big cut 1n price to meet the competition of the clectric lighting.

It is reported that the first electric tulway to be built in Muskoka, isbeing
projected at Huntsville, and thatit will span a difficult portage a amle in
length, thus forming a connecting link in the navigation of the lakes of that
vicinity.

Mr. C. G. Ballantyne, anative of Peel County, Ontario, has been grunted
an exclusive electric franchise for an clectric railway in Honoluly, in iccog-
nmition of services which he rendered the government in the recert battle with
the rebels,

Incorporation has been applied for by the Peterboro” & Chemong Park
Railway Co., with a capital stock of §100,000, to construct an clectnic rul-
way from the town of Peterboro’ to Chemong Park, and to any other points
which may be thought desinuble,

At the annual meeting of the Sarnia Gas & Electric Light Co., held recent-
ly, the old Board ot Directors was te-appointed.  The Directors at a subse-
quent meeting clected Mr. Thos Kenny as President, and Mr. Wm, Wl
liams, as manager and sceretary of the company.

Application is to be made to the Octario Legislature to incorporate the
Guelph Rasiway Co. to construct and operate a surface street milway in the
oty of Guelph, under the agreement entered into on the 7th of August last,
between the corporation of Guelph and Mr. Geo. Sleeman.  Power 1s also
asked to extend the raiway outside the city limits.

Mr. R. C. Cowan has been exhibiting in Montreal 2 snow sweeper, the
invention of a Boston man named Callet.  The sweeper can be operated by
electricity or by horses, and by means of large brushes making 3,000 revo-
lutions per nunute, 1s said to be capable of perfectly cleaning the strect of
snow and dirt, which s carricd by a Sturtevant blower through a funnel into
carts,

At the annual meetng of the Guelph Light & Power Co. held recently,
the annual report showed that notwithstanding the general depression, a
fair business had been done.  This applies also to the power distnbution
branch of the company's business.  Mr. Guthric, the president, stated that
the success of the company is largely due to the careful and efficient
management of Mr. Juhn Yule. The old Board of Directors was re-clected.

A snow-brush for trolley cars, the invention of Mt R. G. Olmstead, of
Hamlton, 15 said 1o have been successfully testea on the Haunlton, Gnmsby
and Beamsville electnie road. 1t can be fastened to the front of an ordinary
trolley car and wilt cost only about $150 ~xch, whercas the large plows in
use now cost orer $6,000. ¢ brushes arc of steel and test on each rail.
They are geared from the axle but revolve four times as fast.  Thereus
also a small revolving fan undemnenath the car which prevents the snow
banking up more than three inches between the rails,

The proposal made by onc of the local papers that the town of Amherst,
N.S., should purchase the plant of the Canada Electnic Co.. and operate
the same, docs not meet with favor, It 18 pointedd ot that i view of the
necessity for alarge eapenditure in the ncar future for sewerage purposes,
the town 15 not 1n it position to ald the sum of §60,000 to its debt for the
purpose mentioned.

‘The clectric power houses at Ottawa have recently expenenced much
difficulty owing to the formation of anchor ice at the falls of the Chandiere.
1 he street castway company had great dilicahy in keepng therr cars run
mng, and sonie of the strects were temporandy without ight.  Ulus datliculy
15 evpernienced to some extent every year. but owing to the seveaty aof the
frost, 15 sand to have been greater thin usual the present winter,

‘The Hamlton, Vailey Oity & Waterloo Rmlway Co., are applymg for o
charter,  The capital stock is placed at $650,c00, und the shares it §100
each, ‘The promoters are "Phe Rev. Do Burns, Messts. John Hoodiess,
J. E. O'Reilly, A, McKay, M. P, ¥ A, Cupenter, “Thomas Ramsay,
James Fo Smth, RO MeKay, C. ) Myles, WO N, Myles, WL C, Feat-
man, Wm, Andrews, Guelph, Thomas Ban, M. £, Dundas, £ .
Powell, London,

Athree days' Convention of agents ot the Stanley Electrie Manufacturiog
Co, was held last week at Pattsheld, Mass | the headquarters of the Come
pany.  Lhe object was 10 have the agents look over the extensine plant in
Putstield, and discuss and tanubanze themselves with all questions and
departments connected with the work., [t is proposed 1o holid sun.dar con-
ventions once A vear,  Among those in attendance were W, 8, Hane, J.
B, Wallace and E. L. Barr, of Clucago, M. D. Batr and I E. heberth,
of New York, W, tI, Browne and J. A, Kammerer, of Monureal, Fred.
P, Barnes of Boston and W, C, Whitner of S, C

Mro E, AL Co Pew, one of the teading promoters of the Lake Ene
aqueduct project states that the canal will requitze to be only eight nules in
lengil, connecung the upper part of the Wellind River with the lower part
of the Jordan river.  ‘The depth of the canal will be 23 feet. It s clamed
that hy means of this canal it will be possible to generte 300,000 b p., half
of winch 1t 15 proposed to transaut fur use in the oty of Hamilton, and the
other half to operate an electric nulway from ‘Foronto Junction to
Bartonwille, there connecting with the Hamulton, Grimsby and Beumnse
ville road.

*‘Ihe Niagam Falls and Lundy’s Lane Street Rinlway Co., Limnted,”
1s seeking ancorporation for the purpose of operating ines of street ralway
n the mumcipalities of the town of Niagaru Falls, the witlage of Nuagara
Falls and the village of Stamford, and to conueet with the Niagara Falls
Park & Rwver Ratway Co.’s haes, ‘The capital stock of the company 1s
placed at §50,000.  ‘The promoters are :— Henry Charles Symmes, contrac-
tor; lames Alfred Lowell, gentleman, Joseph Gibbons Cadham, cletk ;
Luther Richardson Symmes, mechanieal engineer, all of Niuagara 1 alls
South ; and Henry David Symnies of 5t Cathanines,

Tests have recently been made to ascestun the comparatine cfhciency of
heating by electricity and by combustion.  Masses of metals were heated to
a red heat by combustion methods, and by clectiie cusrent.  In the first
series of experiments a platinum rod was hieated.  ‘The results showed that
less than § per cent. of the thermal enerey produced ih the flamie was 1aans-
ferred 10 the bar, whereas 9o per cent. of the electrical encegy appeared as
keat.  In & second series of experinmiznts an iron bar was used, and the re-
sult in the fortaer case gave 73 per cent. of thermal energy transferred, and
88 per cent. 1 the latter case.  These eapenments show that for some pur-
poses clectrical encrgy has important clauns,

The Ontario Legistature is asked to grant charters as follows. To Henry
A. Everett, Edward \V. Moore and Greene Puck, of Cleveland, Oluo, and
T. H. Smallman, S, R Brock ind Charles H. lvey, of L.ondon, 4s the Lon-
don & Western Ontario Elecine Rmilway Company; Haaalton Val-
ley, City & Waterloo R.R ;. Hamilton, Burhington & Lake Shore Electsie
R.R.; Brantford, Port Dover & Galt Radial Electric R.R.; St ‘Thomas
Radial Electne R.R. Company; London & Spungbank Elcctnic R.R 3
London Radial Electsic R R.; Toronto, Haunlton & Naagar Falls Electne
R.R. Company; Greorgian Bay Ship Canal & Power Co.; Hanilton &
Lake Enie Power Co. The Stormont E ectric Light & Power Company apply
for an act to ratify and confirm a certamn agrecment.  The Hanulton Radid
Electric Ratlroad and the Hamilton & Dundas Street Rulway Co. ask for
amendments 10 their acts of incorpnration.

The car barns and cars of the Halifax Strect Rmlway Co. were burned a
few days ago.  ‘The property destioyed was insuted for $30,000 th favours of
the Nova Scotta Power Co., who contro! the commion stock.  1he Bank of
Brush Notth Amenca has garmsheed the snsurance under a judgument which
they hold ag.uinst the Power Co, fur $47.000.  The upriion przvads that the
raiway will come under the control of the syadicste sepresentad Ly M.,
Henry M. Whitney, which 1s at present seeking a charter from the legisla. -
ture to opertte an electric 1oad on the streets of Halifax, as well as in ather
towns throughout the Province, The aity counal of Halfax has passed
the following resolution 1o relating to this apphication . resoived. that with
reference 1o the il now before the legielature proposing to charter a com-
pany to construct and operate an clectsie raway in the streets of the aty
of Habfax. the ity counul hereby protests aganst the legaslature granting
the valuable franchuses of the Lty of Halfax, unless pruvis.on 1s made n the
act for fully remunerating the wty therefur, such remune ration 1o be not less
than five per cent of the gross carmings uf the road, in adiition 1o taxes, and
that the road be constructed on such conditions as the aity Council shalt
approve of.
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ELECTRIGC RAILWAY DEPARTMENT.

CENTRAL STATION TYPES.
NO )N,
Uy G Waatr Fraurx
INTERURIAN EFECIKIC KAITWAY.

Ervciricrry has i very grcat deal to contend against—
violent enemies and iudicions frends.  “T'he writer had a man
in his office one day, discussing a new methad of propulsen or
traction, and in reply to a comiment on one picce of mechan-
ism, got the answer,  “Well, 1 haven't theroughly worked up
that little point yet, and don't quite see my way to it, but } guess
electricity will manage it somchow.”  And so electricity has to
“manage 1t somchow ™ in all kinds of adverse conditions,
against prejudice, ignorance, neglect and abuse. It says a great
deal for the inherent vitadity of clectrical enterprises generally,
that they are so popular, for it scems impossible to find a busi-
ness which s less thoroughly understood and which is run with
less educated intelligence.  The conditions which contribute to
the success of an clectrical enterprise—cominercial, practical,
preliminary or operative—are completely lost sight of, if ever
they did reccive consideration, and we find small central sta-
tions in every part of Canada that actually “run” themselves,
for all the attention that is given them from a business point of
view. So long as the receipts are somewhat bigher than the
operating cipenses the owners are satisfied, and the interior
economy of the plant 15 nat thought of, much less understood.
tt seems bar.d to understand why the shrewd business methads
that achicve success in other branches of manufacture, should
not be apphied to the production of electric current, and n the
management of enterprises imolving its use.  The object of alt
the machimery and apparatus i a highting stauon bemny the in.
Gindescence of the hittle 25¢ bulb, what percentage of the men
who are responsible for the business management of such sta-
vons know anything of the commeruial cond:uons under which
that bulb will produce the best dividend?  How many of them
study “ highting " from a broad standpomnt, as a legumnate busi-
ness ¢ There are very few stations where it can be saud that a
pound of coal at the boiler door, can be traced through its van-
ous changes, until it finally bursts out into light 1n the lamp, and
that every heat unit can be accounted for.  Unul this can be
done, the station mast be sand to run uself, and all daims of
strict cconomy are worth nothing, for it 1s only by means of
warching ths pound of fuel throughout 1ts course that 1ts pes-
formance can really be checked and nts little delinquencies
remedicd.

If careful scrutiny and the most rigul application of business
punaples are mmportant i electric lighting enterprises, they can
truly be saul to be the very Ife of an electnc transpoitation
business.  An enterprise having for its object the transportation
of large numbers of passengers and quantities of freight, in
volves the consideration of so many mamn and side ssues, so
many commerctal as well as practical questions, that as a rule
we nughbt expect better results to be worked out in such a case,
than m one when it s sunply a question of hight.  The necessity
for the carcful consideration of such matters as route, nghts of
way. terms of franchises, contracts for fiesghting and such purely
commeraial questions, would seem naturally to lead to a more
tharough mvestygation into, and therefore a much better and
more comprehensine grasp of the purely pracucal features of the
transportatien,  In fact, in the latter class of enterpnise, ** tians-
portation 15 recogmized to be the amm and object, and the broad
prnaples underlying the suicessful prosecution of such 4 busi-
aess are more thoroughly understood, “elecinicity” being property
tegarded asa means only, whereas, m the former ciass, this
generahization > not nade; there > no stady of the broad, funda
mental princaiples of * ghting,” and consequently, not 1he same
success. 1o this connection it s a somewhat siemficant fact that,
although cases are not infrequent, of clectric hyght enterpnises
carning no dudends, we do not hear of electric ralways fahing
of success in that tespect—the reason being that one set of en-
terprises 1s managed on business princaples, whalst the other s not.

While electncsty scems to offer a better solution of the vanous
practical problems encountered in the wartking out of an urban,

or nternrban, trausportation scheme, neither electricity nor any
other force can make business, the possibility of which must be
pre-existent ; and a very instructive example of how such a busi-
ness may be worked up is afforded by the Galt & Preston Street
Railway Co., using electricity in connection with a steam dummy
as its motive power.

‘This railway runs between the towns of Galt and Preston, a
distance of a ittle over four miles, and is going to be extended
to Hespeler, another stretch of about four miles. The power
house, being at Preston, will thus be at abont the centre of the
track. The C. P. R, runs through Galt, and the G. T. R. has
stations at Galt, ’reston and Hespeler. At Preston are situated
several flourishing businesses: furniture factories, foundiies,
woollen mills, grist mills, &c.; and in Galt are the best educa-
tional establishments and high class stores of the surrounding
country. The fact that the C. P. Ry. does not touch Preston
was at once taken adyantage of bv the directors of the Flectric
Railway Ca,, who arranged to afford to Preston a competitive
outlet by runping in conncction with the C. P. R. themselves.
Goods can be booked at any station on the C. P. R. to or from
Preston, and between Galt and the latter place are handlel, in
the C. P, R, cars, by the G. & P. railway, who use for this pur-
pose a steam dummy engine. An amount of freight averaging
110 tons a month, is handled in this way in direct con:petition
with the G. T. Railway; the advantage to consumers being
that the G. & P. Railway has switch tracks right into s
patrons’ yards, whereas the Grand Trunk deposits goods at its
own depot. A special attempt was made to induce business by
getting the large fuctory men in both termini interested in the
road, and with great and evident advantayge. Here thenisa
good foundation for dividends.  Spevial mducements are held
out to capture certiin classes of husiness: school iickets at
greatly reduced rates are sold 1o schclars, and special arrange-
ments made for their comfort. Commutation tickets are also
sold, either for lacal use in Galt anly, or for use between termina.
A speaial feature 1s the freighting business for lighter packages.
Two cars only are run on this toad, one of which is a double-
truck, 4o faot car, divided into compartiments, one for passengers
and the other for small freight.  This question of small freight
1s one of particular interest in all interuth.an railways, which may
not be so favorably situated as s the G. & P. Ralway Co., with
respedt to ralway co operation. It is u Llass of business that s
capable of very considerable extension under enterprising man-
agement, and productive of great profit.

The accounting department, which 1s in the hands ot Mr. WV,
H. Lute, the Secretary of the Compuny, is so managed that any
dishursement can be at once traced to ts cause, and, by the
voucher system, is without any difficulty debited under its proper
heading, whether *“operation,” *“ maintenance,” or other. The
peactical part of the electric system is under the superin-
tendence of Mr. A, Lea, who is well qualified to care for it, by
both technical knowledue and actual experience. It was ong-
nally propused by a gentleman interested in the undertaking to
do without an clectrical superintendent, for the sake of economy,
and to let the “electrician™ of the local arc plant take a “ look
aver the machinery now and again.” The company is greatly
10 be congratulated on having escaped this peril.  That sort of
economy 1s what generally tesults in a be.antiful scrap heap.

The practical features of this enterpnse are just as admirable
as us business arrangement.  The track 15 56 Ib. Tee. rails, laid
to a gauge of 4 ft. 82 n,; placed on ties, spaced 2 ft. centre to
centre, with § . face.  1tis single bonded, with, 1 believe, no
supplementary return.  The rowte is in general undulating, with
slight curves and grades ; oac too ft. curve being on a 5% grade
1200 feet long. A No. oooo (four o) feeder runs along the track
aud is tapped to the trolley wire every five or six poles. The
power Louse itself is very compactly laid out, contaming two
boilers, two compound Wheelock engines, so arranged on the
same shaft that they may be clutched together ; and as yet, one
Westinghouse 175 ampere generator.  The two cars have each
two 30 H.P. Westinghouse motors, mounted on Taylor trucks
with cars built by the Ottawa Car Co., and heated by electric
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heaters. The series parallel controller is used. The engines
are each rated at 130 1.p.  The proper and cconomical prapor-
tioning of the various parts of a power housc is always a more
difficult matter with a smail plant or road than with a large one,
and a much greater margin must be allowed in a small one.
Thus the proportioning in this plant—130 0 P, steam, 117 1LP.
generator and 120 H.P. in motors, is probably as good as any
with only two cars, which may both be starting on a grade at
once.  Especially 1s this so in sumner, when a load of 240 per.
sons has been carried on one motor car and a trailer.  On a road

SPARKS.

Thete 18 4 rumor 10 the eflect that 1t 6 the ntention of the C, P R

V' Co. to utilize the power at Keewaun to operate by electneity their trains

beteen Port Anthur and Moosejaw,
Messrs, ‘Thos, Fllon, C. H. Waterous and others are applyg for a
~ charter to Luld rachal electrie rulways from Branford, Ont,, to Pans,
Galt, Simeoe, Port Dover and othier places
Me. Jo M. Campbell, manager of the Kingston LElectric Light Co., s saud
b to be one of the principal promoters of the proposed Kingston and
Gananoque electiic nulway,  Ttis sad to be Mr. Campbell’s intention to
reside at Gananogue in the fulure,
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running 1 greater number of cars, a much greater economy could
be effected at equal efficiency.

The steam plant is, so arranged that the feea water from the
hot well is heated by 1the eshaust steam from the low pressure
cylinder, on its way to the condenser. It is run into the hot
well from the condenser at a temperature of about 9o’ and is
raised to about 112° in the heuter.

The two cars are housed iight in the power house~a track
\with pity having been run up along one side of the engine room,
but it is the intention of the Company to build a reyular car barn
when their extension is completed.

The two cars are served Ly three sets of conductors :md
motormen ; motor and overhead repairs being done by the set
that is “off," who are paid extra for thisservice  One trackman
is constantly employed on the rails, &c

‘This road has not been running long enough to arrive at any
satisfactory figures as to the cost of running per car mile, for
maintenance, fuel, &c., or to give the results of expenence with
its various kinds of apparatus ; but under its very capable busi-
ness and practical management, no doubt these figures will work
out well in comparison with data obtained from larger and inore
established roads.

It is greatly to be regretted that, even in this otherwise satis-
factory plant, injudicious prelimininary design should be able to
affect subsequent working. The general disposition of the
boilers, engines and dynamos will, by reference to the diagram,
be seen to be such as to necessitate much more piping than
wood design would call for, as well as a very clumsy method of
changing the generator from onc engine to the other.

Belting back from the engine to the generator has the effect
of pushing the latter away into a cotner, while the piping is un-
necessarily lengthened, with all the consequent loss in fall of
pressure, candensation, &c. Theie is pienty of room to belt for-
ward, and the cylinders might then have been almost against
the boiler roon wail. And the method of changing engines is
humorous in its simplicity. In order to run the generator off
engine B, it is necessary to stop engine A, close the clutch by
dropping a pin in the hole indicated, take off the connecting rod
of engine A entirely, and then start up B, which thus has to run
not only the generator but also A’s flywheel. The fall in pressure
between the boiler and the high pressure cylinder is g lbs., due
entirely to this injudicious design.

The Mattawa Electric Light and Power Co. are applying for power to
increase their capital stock to $30,000.

The Hamilton Street Rulway Company has it upon a method of
ncreasing traftic during the winter season, corresponding to the attraction
of subutban parks n summer.  With the object of uttracting ctowds of
skaters to the bay, the company keep dear of snow o wide strp of ce,
which s dlunnated by the raysof a seach ight nwnnted on the roof of the
power house.

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANUPACTURES AND HAS FOR SALE KVI RY DESLNIPTION OF

TELEPHONIC 3t ELECTRICAL APPARATUS

other

LINE MATERIAL AND SUPPLIES.
. Public Buildi

Will furnish tenders for supplying \Warel
and Dwellings with

PRIVATE AND LOCAL TELEPHONLE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOLEL RUUM AND
FIRE CALL BFLLS FLECTRIC RELLS, pPUSsH
.« . BUITTONS, ETC. . ...
\Wall nlso furmsh tenders to Cittes, ‘Towns and anl.ngv.s for l'mv ALARM
AND POLICE PATROL SYSTEMS,

£s. Hotels

Catalogues 1ell be furnished on appircation.

e

SALES DEPARTMENT

MONTREAL
Bell Telephone Rutiing,
367 Aqueduct Steent.

TORONTO.
Bell Telephone Badng,
37 Temperance Street

HAMILION

Telephone  Bulding,
Hughson Strecet.

¢ b Bell

OTTAWA,
Telephone Building,
Quceen Street.

QUIEBEC
W-ll Telephone Bulding,
. John and Palace Strcets

Bell

<&

WINNIPEG
Forrest Block, Main Street.




iv. CANADIAN ELECTRICAL NEWS March, 1895

CANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $1,500,000.00.

NEAD OFFICE :
6571 Front Street YWest

TORONTO, ONT.

Branch Offices and Warerooms:

1802 Notrs Dame St. .  MONTREAL. 138 Hollis Street . HALIFAX,
350 Main Street - - WINNIPEG. Granville Strest - . VANCOUVER,

PETERBOROUGH WORKS LARGE DOURLE UNIT FOR MONTREAL RAILWAY, ASSEMBLING
PRIOR To SHIPMENT,

MULTIPOLAR RAILWAY GENERATORS

e P N\~ T LAY g e, e

Belt Driven or Direct Connected

Our Railway Generators have established themselves as the standard for economical
and satisfactory operation, and are used exclusively by the following leading rail-
way companies in Canada: -

Montreal Railway - 8,000 Horse Power

Toronto Railway - 4,500 Horse Power

Niagara Falls P. & R. Ry, 1,200 Horse Power
LLoAMENO Y L

KINGSTON. PETERBOROUGH. BRANTFORD. ST. CATHARINES, LONDON,
PORT ARTHUR. ONT.; WINNIPEG, MAN.; VANCOUVER, WESTMINSTER. B.C.,
YARMOUTH. N. S, etc.

Ploaso montion tho CANADIAN ELECTRICAL NEWS whon rorrosponding with Advortisors



Macch, 1895 CANADIAN ELBECTRICAL NEWS v

CANADIAN GENERAL ELEGTRIC GO

(LIMITED)

-~

The only perfect method of control
s found in the use of . ..

THE TYPE K, SERIES PARALLEL GONTROLLER
e

C. G. E. Soo RaiLway Mortor.

C.G.E. 800 RAILWAY MOTORS

The most successful motor ever introduced

The lightest and most compact

The most efficient and durable
Absolutely waterproof and dustproof
Brushes and commutator easily accessible

INVESTIGATE THEIR RECORD ON TORONTO AND MONTREAL ROADS, =——

o _ __—/

/,‘—-_-—m._

Factories :
Peterborough, Ontario.

-P;o:lso r-n::mlon tho CANADIAN ELECTRICAL !:EWS whan corresponding with Advortisors
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SPARKS.

A chiarter of incaorporation 18 being: apphed tor
by the lngorsoll Elctne Laght & Power Co., of
Tngersoll, Ont,

Arvery enjosable stengghung pasty was held by
the night statf of the Bell 1 elephone Co, Toronto.
on the 12th of February

‘The electne \u‘ldm;': machine recently installed
in Githes” Carnage Pactory at Ganaauque, by the
General Electne Co .ot \ud 10 be goang gtood
satisfaction

The clecipe Iightng plant at Hespeler, Ont,,
has been purchased by a4 Mreo Skwner. The
putchaser has not decuded whether 16 operate the
plant or temore it,

Applicanon for corporation s to be mnade for
the Hanulton Storage Butery Co.. Lanuted, winh
4 capntal stock of $10.0c0  The apphcints ate
e Stk 1 O bomne, W D long . H
I4sby, Gro. Lowe. Jos. Farrell and H, K. Copp

The carnings of the Taronto Street Raulway
Co. tor Febrnary wete $62,000, working expenses
Sy Prreent or 10 per cent less than duning the
same month last year.  The net caramgs for the
month showed an inctease of $7.200 above thow
of February, 18g4.

Petitions wre being circulated in Siratford, ask.
10 the council not to enter into a five yeurs” agree.
meut forelectric street highting, with the Stratford
Gas & Electrse Vaghung Co, untid the price of
1as 18 teduced, o1 untiltenders have been received
for the lighting franchise,

The Winmpeg Elcctrie Rulway Company have
distubuted along then hines old horse cars fitted
up with stines and  otherwise made comfortalle
as waitng rooms  In such a clhimate as that of
Manitoba, such a provision wilt doubtless be ap.
precuted at s trae value by passengers

A teport of the aity clectric nspecior of Vi
tona, B, C., shows that 1t cost the mumcapalny
Yast year 07 @3 per annum for cach arc light,
running five and one quatter hours per day. It
15 clumed that when the winprosenients which are
0w beny made 1o the plant ase completed, the
comt will be reduced 0 §50 o0 pet lamip per year,
including micrest and anhing fund,  The mu-
mciuhity openite 300 4t limps

The Cuy Engineer of lorounto. has recom.
mended that under the requizements of (dause
38, of the agirement betureen the Toronto Rail.
way Co and the nty, the careaing capacity of
otdinury closedd cars be imted to fifty per cent,
above their scating capacity (allowing a spuace of
18 inches on the seat for cach person) and that
open cars be hanted to thair scating capacaty,
He further recommends that 1o order to asod
disputes, a notice should be posted in each car,
stating the exact nunber of passengers 113 allow.
cd to carry.

A nnmber of Ottana men are said to be on.
deavoring 1o secure control of a tramway hine at
Kingston, Jamnca. Pl hine s at present operat.
o with mules, and eatende through the ety and
seven mles outside to 2 large hotel which was
ctected at the timie of the Jamaca extutution, and
which is aaid to have proved a very successful en.
terpase. Mr o C. Rerheley Pouell hae gone to
Jamaics on tehalf of the Ottana syndicate to see
what can be done.  Ttisundertood 1o be the in.
tention 1. sulnuitute clectricity 1o antmal powner,
should the syadicate get cuntrol of the present
line. the franchise for whinh exgures o October
next. and endeaves to secute a tranchise for a
new hine, af the (eesent one cannot be got, abw
1o constanct elecine toads to supphy commumea-
von betneen the sugar plantations on the sland.,

DUMMY ENCINE WANTED

Sevad hand  in gieat onder, oylinders 1o by 1q o
larger Wkt tens for cne vear or by
W N MALES H &1 R Co,
Hamiltia, Ona,

FOR SALE

20 A Dyrama, Reliance syntem, with wire, lam;
tulless, cnmsarme  fane, €16, cheap S quick ale.
Write for fenes THOMAN R POSTER, Tara, Ont

I ‘Ihe series of moonhght tables for 1895, now
i appeanng i the ELECTRICAL NEWS wete com-
miled by the Cleveland Carbon Co., Cleveland,
Oho,

Notice 18 given that apphication will be made
by the Hamilton Radud Electnie Raitway Com.
pany 10 the Legislatute of Ontano for an Act to
amend the Act of incorporation, by providing
that the sud company shall hase authory to
operate the Guelph and Berlin branches of the
stud radway by steam as well as by electric power
and increasg the bonding powers of the com-
gany m respect of such portions of the said rail-
way as may be copswructed for operation by steam
power.

At a recent ieetny of the Hubbell Primary
Buttery Co., of the anganization of which at
Ottam g, mention was made 1n a recent number of
the ELECTRICAL NEws, the following gentlemen
were elected directors of the company :—Messts.
J. W. McRae, Dr. A, A. Henderson, N, C.
Sparks, H. B Spencer, Archie Stewant, J. R.
Tudeau, S. M. Rogers and E, F. Hubbell. At
A subsequent meeting of the directors, Dr. Hen-
derson was elected pressdent, F. C, Sparks, vice-
president, and E, F. Hubbell, secretary-treasurer.
Satisfactory tests of the Hubbell Battery are eaid
to have been made, and the dircctors express
their intention of proceeding immediately with
1its manufacture.

pectsng, and the English Nrancher,
and letter
Lacenses,

STEAM ENGINEERING

(Stationary, Locomotive or Marine), Mechanics, Mechanical Drazeing, Electricity
Archisecture, Arehttecrural Dratotng and Designeng . Masoney, Carpentry and Jorn-
ery ., Urnamental and Structura lren \Work, Kartsoad Engineering, Brsdge Fngiacer.
ing, Municipal Engincering, Plumbing and Heating. Coa™ and Metal Mining : Pros.
Stuadents make rapid progressan learming to Draw

the steun engineesing course 1s intended to qual fy enagineers 10 secure
Nend for Free Circulas, statie g the subject you wish to study, to

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa.

GEO. WHITE - FRASER

C.E., D.T.5.

 CONSULTING EELEGTRICAL EENGINEER

SPECIALTIES :

Specifications for Municipal Plants

Advice on Station Management

18 IMPERIAL LoAN BuiLDING

- TORONTO

“STARR”

INCANDESCENT LAMPS

{xrGIsTRNAD.]

FULL CANDLE POWER
LONG LIFE ®
The “STARR " as now nanufactured with new and improved

bases, ctc., are uncqualled.
and of all voltages and candle power.

LOW PRICE

Made with standird bases

<+« TRY A SAMPLE LOT...

JOHN STARR, SON & GO., L. - Halifax, N.S.

- Speoial Belt Pulleys -

MOTORS and DYNAMOS

UR Special Dynamo Pulley has teen on the
marhet for a number of yean, and it general
adupsion by clecinaans and manufacturers of
gencraton is sufficient evidence of its merits
and jopularity.

WEB CLAIM :  lleat belt tranwunisvion surface: reduces
lelt tenvion and journal friction to a minimum: runs
nearly noiseless: evtra trength(ali made for double telt):
will not ** iy to pReces T2 cunstruction is of highest oeder.
It mose than " fills the Lill.™

This pulley was uwed with great success on Electric
Motars and Ihynawmos at the Workl’s Columldan Expoai.
tion, doing the heaviest service, and was the only Special
Pulley reovznired by an awarnd,

We «imply request a trial,

In ordering, give net size of <haft and Leyacat, and
state length of hub devired, and where bocated in relatinn
to the rim.

SOLE MANUFACTURERS:

DODGE WOOD SPLIT PULLEY CO.
68 RKING STREE1 WEST, TORONTO.
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ROBIN, SADLER & HAWORTH

MANUFACTURERS OF.

OAK-TANNED LEATHER BELTING

MONTREAL s TORONTO

| I MACHINE Steel Rim Pulleys are practionlly
MOULDED unbreakabls, arglighter and easieron
haft d t ® as Cast 1
U EYS;STEELR'M s...” °°.ur -
avo QRIP ANY STYLE FURNISHED SPLIT
TURNED IN ANY LENGTHS UP TO .23 FEET.
SAVING OOUPLINGS. STEEL OR IRON.
PERFEQCTLY TRUE AND POLISHED,
KEY SEALED WHEN DESIRED.

RING OILING AND REISERVOIR OIL BEARINGS. STANDS

H A N G E R I FOR BEARINGS. WALL BOXES. “SPRCIALLY HEAVY
- - PATTERNS FOR ZLECTRIO WORK. OUR SPECIAL
mc\'A R
). WATEROUS
~ CANADA vV 4 4 : -

FACILITIES SECURE YOU LOW PRICES
-AND PROMPT SHIPMINT,

AHEARN & SOPER

CANADIAN REPRESENTATIVES OF THE

Westincrouse Evecrric & Mre. Go.

S
SLOW SPEED

SN SPED-
DLTERNATING GURRENI DYNIMUS

........

-from which can be opcralcd from which can be operated

Incandescent Lamps, Arc Lamps Incandescent Lamps, Arc Lamps
_-and -Motors, and Notors.
E o3
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G w HENDERSO “Manufacturer and Contragtor ELEGTR"}AL SUPPUES

ESTIMATES FURNISHED FOR

Wiring and 1nstalling Complete Electric Plants

EXPERIMENTAL APPARATUS, MODELS, PATTFRNS

LIGHT MACHINLRY AND COMMUIATORS,

ELECIRICAL AFFARAIUS OF ALL KINDS RERAIRLD. "l""’l" B](-ury Street .
STORAGE BA1TERLES, DOCIORS AND DENTISIS FLECTRIC AL )

APPARVIUS AND MACHINERY. / (CORNELR JURORS)

ELLCTRIC AND GAas FINTURES, -~
ELLCTRIC l‘-“\.\' MOTORS, M ON I I{ l—« Zs l

SOMOFE'S FANCY AND MINIATURL INCANDESCENT LAMes,

STUDY ELECTRICITY AT HOME

By our correspondence method: | horough instruction with Free Apparstus, sllustrated in July issue of CAVAOIA\ Puc*nucu Nxws, Circulars Free.
SGERTIFG MAUGRIAT, S, Water St., Cieveland, O .

- EORONTO . THE J. C. MGI.AREN BELTING GO. montreAL
THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: 2 IS NOW BUILT IN CANAD.A : :

Suitable for oll purposes- -Mills, Electric Lighting and R:ul\\';lys. Hecatuing, Etc.

Owver 1,500,000 Horse Power in use

Send for our bouk, STEAM ~Free on apphcation. -te Full information and Estimates furnished,

Head Office: 415 BOARD OF TRADE BUILDING, MONTREAL.

WM. T. BONNER : General Rgent for Ganada

Shops at Belleville, Ont.

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Vanations in speed de-
tected by fast running.
sensitive Gosernor Balls.
Gate movement instantly
sct in operation by elec-
tric current. Quick and
powezful action,

GALGCUTT'S

Boiler Jmprovement

0y jersan uang 4 Steam faler can \ave wopercent
aftbetr fuel amd get coprer cent more power out of
thetr touler  y having

GALGUTI'S WATER-TUBE INPROVENENT

attachel  The eqjene s only atntle oanjamd tethe
aving detvead  Send fur Cioutar, I &g, Peter.

Wanngh Ung
Peterborough Steam
“___ Boiler Ccmpany

¢
&2 Wnte for ;muculars

/
-~ WM. KENNEDY
S & SONS

Owen Sound, Ont,




