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W A. JOHNSON ELECTRIC CO.

CONTRAGTING ELECTRIC ENGINEERS. 34 YORK SIREET, TORONTO, CANADA.

Sole Canadian Representatives for

United Electric Improvement Co.’s MONOPHASE MOTORS

SINGLE THO AND THREE PHASE IPONER AND LIGHT AALTERNATORS.
. ! ’% Walker Manufacturing Co.’s

: 7 DIRECT GONNEGTED RAILWAY GENERATORS AND SITEEL MOTORS.
o ALTERNATOR—KRYOLUTIONS 660, WAGNER TRANSFOMERS - DUNGAN METERS.

* YULGANIZED FIBRE (), =wesororre e
oo (KR VOLCANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory : WILMINGTON, DFEL. OFFIGE : |4 DEy ST., NEW YORK.

Wi Make A SeeciaLty or .

m@@s@sﬁw
o o

= ARC LAMPS |m=

@WNL

. HOR .
ertes, Alternating and Direct Current
Incandescent Circuits s

Wit Suir Layes oy Aprrrovak -0 Prices #rom $12 10 $235 Eacn
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TAE TUOMPSON ELECTRIC CO.

WATERFORD, ONTARIO

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

MANUFACTURERR OV

INSULATED
ELECTRIC WIRES

And Wires for Annunciatoyrs,
Offices, Magnets and
Dynamon,

Factory: 413 WiILLIAM ST,
MONTREAL.

Orders solicited and carefully exccuted.
I 0. Box, 1498,

E. GARL BREITHAUPT
CONSULTING
ELecTricAL ENGINEER

Graduate in Electrical Engineering at Johns
Hopkins University, Balumore.
Address : RERLIN, ONT.

ooooooo

GEO. WHITE-FRASER

ey BT, As AML INST, BLIC, BNG.
CONRULTING

ELECTRICAL ENGINEER

Riectric Raflways and Electric Lieht,
TORONTO

18 Imperial Loan Building -

"dﬁ&[)'lir{"of

A Weelly Journal of advance informa. S
tion and public works. :

The rocogunlred medium for advertise- [N
meots for *Teoders.'

CANADIAN CONTRACT RECORD-
TORONTO. .

,(fyouwantto . . . .
SELL
ANYTHING

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

ANYWHERE

in Canada, you can reach them
through the

CANADIAN HARDWARE MERCHANT
J. B. MCLEAN CO,, L1p.

TFUBLISHERS

10 FRONT ST, E ToroNTO.

1
1

UGt F. PHILPS ELFGTRGAL WORKS

Rucuxe F. Pusteirs, President. Joun Camrort, Sec. and Treas.

(LIMITBD)

© MANUFACTURERS OF

N TELEPHONE AND INCANDESGENT CORDS.
FARADAY GABLES
RAILWAY FEEDER AND TROLLEY WIRE

OFFICEE AND FACTORY:

New York Uffice: 10 Cortlandt Street. Monﬂ' éa", Gaﬂada-

Providence R. 1.: American Electrical Works.

The Beardmore Belting Co.

(Formerly Tug F. E. Dixox BeLTiNG Co.)

MANUFACTURKRS OY

[FATHER BELTING

39 FRONT STREET EAST, TORORTO.

Headquarters for Electric and Dynamo Belting.

-
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HE above cut represents a ROBB-ARMSTRONG Engine
1 direct connected with dynamo. Simple, Tandem, or
Cross Compound Engines may be used combined with
any standard type of Dynamo.

ROBB ENGINEERING GO., Lid.

Amherst, N. S.
WM. McKAY, Seaforth, Ont,, Travelling Agent.
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FOR SALE

26 An [ynamo, Reliance oyntem, with wire, langn,
nifieys, crmaanns, pans, b, heap fa qun ko wle
\\ nte for prces LHOMAS R FONTE R, ﬁ‘uu. Ot

HE U NDBERSIGNED HAS FOR SALL THE
following Machinery, eto , of the Relance Electin
Manufactuning Co s make, and all 1 gomd order,

sz, 1 3s-light 8 ampere dyname with base o ks, 24
arc hghn. t sngle station wmh‘ 2 highning arresters,
and ) qurrent mduiator, all in Turonto . o go-bigln o
ampere dynamo, alwe 1 guelizht alternator complete,
\ill‘l esciter and all necesary staticns fintures, these
articdes st be whd at otce, atd oiler an exceptional
opfrirtunity teo Jmnh.nﬂ\. Further detuds can be
wtven and machinery can e viewal on applicaten to
SCOTT, 48 James Street, Hanulton

PAT ENTS rrocurep on

ELKCTRICAL INVENTIONS

~ RIDOUT & M“YBEE, 103 8av 8T, Tokon o,

A pamphict on patents cent free.
“Rinovt on Patents, * price $5.60, 6,000,

FIRSTBROOK BROS.
King St. East, - TORONTO.

MANUFAUTURKKS OF
TOPPINSG,
SIDB-BLOCKS
asn GROS8-ARMS.

WRITE FOR PARTICULARS,

JOHN J. GARTSHORE .o

Importer and Dealer in

STEEL RAILS

New and Second-Hand. All sections.
0ld Materiat Bought and Sold.

G. B- w- -— e
SPEGIALTIES :
Leclanche Cells
Annwnciators
Patent Electric Gongs
Bronze Pushes

THE GALVANIC BATTERY WORKS

145 Wellington St. West, TORONTO.

ELEGTRIGITY

Mechanis . Mechansd Draving, Ankidetire. Anhtatural Drawing and Deagn

iy, Mawnry, Carpentryand Jonery . Ormamental and Structural lon Work . Steam
Fugincering . (Stationary, Laocomotive or Marine) . Raslnad Fagsncering  Hridee Fn
cineersng Munmtespal Engineersag, Plumbing and Heating . ¢ wil and Metal Mengng

Praspectang. and the Lnglish Branches.
be lurpishied free to stdents.
study, to

4 U aul further notice expenmental apparatus will
Send for Free Cucular, stating the sutyect you wish 1o

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scianton, Pa

“STARR”

INCANDESCENT LAMPS

FULL CANDLE POWER
LONG LIFE ® LOW PRICE
The “STARR "as now manufactured with new and improved
bases, etc., are unequalled.  Made with standard bases
and of all voltages and candle power.

.++ TRY A SAMPLE LOT...

JORN STARR, SON & GO., L. - Halltax, N.S.

{ereas TRKKD |

ELECTRIC
WATERWHEEL
COVERNOR

PATENTED

Vanations in speed o
tec ed by fast running,
sensitive Governor Ralls.,
Gate movement instantly
set in operation by elec-
e curent. Quick and
powerful action.

——

WM. KENNEDY
& SONS

Owen Sound, Ont,

GHE GOLDIE & M°CULLOCH Co.

{Lasmiren.

MANUFACTURERS OF

Improved Steam Engines and Boilers

+ FPLOURING MILLS +

And the Erection of sume in the most Complete Style of Modern Improvement,

WOOL MACHINERY, WOOD-HORKING MACHINERY, SRWMILL, SHINGLE AND STAVE MACHINERY

Fire and Burglar Proof Safes and ¥Yault Doors.

Spegial atigntion

called to the ‘ WHEELOCK” IMPROVED STEAM ENGINE
as being unequalled for simplicity, efficiency and economy

in working. and especially adapted for Electric Lighting, Street Railways, etc.
2 —GALT. ONTARIO." S

Please montion the CANADIAN ELECTRICAL NEWS when corresponding with Advortisers
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FALLGEMEINE E-LEKTRIGITATS-GESELLSCHAF

(General Blectric Co., Betlin, Getmany.)

CALGCUTT'S

Boiler Improvement

11, $e e
- Manuf
f’\ r",' : . " s..r".i», B A. E. C. INGANDESGENT LAMPS
GALUTS TR 1B RN Do 1 e Wi, Rt ond. et e
shesd  The eaprnce s onty a aBle - cmpured tethe . . and Motots . . . .
\.\mg ~Iu|-n| Neeot tae Cargnler lL v I'n..
tecrougl (i Lose DIstase g TRANSMISNON A SPRCEA 1Y,

Poterb.rough Steam
“_ Boiler Company

MUNDERLOH & CO0., sctcasests  MONTREAL

J TRADK MARK,

Of from | to 600 Brake
Horse Power, for Electrical
Industrial and other pur-
056S:

MANUBRACTERED BN

B 5

Frirn, Kevree Gresoswrin, Magdeburg, Germany,

P JAS. W. PYKE & CO., Montreal, Que, R5ormentatives for ihe

¢

\i’é‘ﬁ“‘:’ — i ' Partizulars on Apglication
NORTHEY MFG 00 ¢ TORONTO....
LIMITED ...ONTARIO

MANUEFACTURERS OF

roweb UMPS
‘“\\ PO;;IER

LS For General Water Supply
\\""“" and Fire Protection.

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

HIGH OLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

THE JONES & MOORE ELECTRIC CO.

2.
f

v, 0

*;;{TA.

Y

Telephoac 2310 MANUFACTURERS 1
DYNAMOS * MOTORS +* SUPPLIES
Write for Prices . 146 York Street, TORONTO

FINE,- - €

Street Gars

.. OUR SPECIALTY .

B We also manufacture Horse and Trail Cars
of every description,

.......... ST. GATHARINES, ONT.
LECTRICAL SUPPLIES, i S et
Get our prices before buying . . . . . |
% Repairs made quickly uand at reasonable prices. 5

TORONTO ELECTRICAL WORKS . 33, 35, 37 AeLAiDE STREET WeST TARONTO
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THE INCANDESCENT LIGHT CO. OF TORONTO.

Weallustrate and desenibe herewith the central station of the
above company,  The bulding wits erected i 1889 and the
foundations 1est on good sohd clay. 1t does not cover the
entire tot, which hias o frontage of 100 feet and a depth of
about 175 feet, enough ground having been left for future ex-
tensions.

The boder toom occupies a spiace at the rein or west end of
the bulding 36 feet wide by 65 feet long, and s sepaated
from the engme and dynamo room by o sohd brnick wall, There
are eight bovlers  siv return flue and two Babeock & Wilcoy
water tube, the former Leng rated at 175 he p. each and the
latter at joo
h.p. eich, mak-
10y a total of
1330h.p. Each
boder 1s pro-
vided wih i
separate dam-
per and w the
breechmg s
placed another
damper  con-
tralled
natically,

Coal 15 e
lwered  direct
fromthe teams
‘nto the
hofe, and de-

auto

ol

scends by
}:ﬁl\"illll\ll 1o
botler room
loot, and s
then wheeled
10 the various
balers as required.  11s carefully weghed and each fireman
keeps accurate account of the amount of coal burned during his
run.  The ashes are removed by an endless belt with steel
buckets dniven by a 2 b p. motor, and are 1ased a height of
20 feet and dumped into a chate wheeh conveys them outside
the bulding,

There arc three feed pumps, viz., two duples and one tandem
compound.  The feed water papes are so arranged that water
can be taken from ether of the main pipes indicated on ground
tHoor plan Fig. 1, and also from the well outside of the build-
mg. The dnps fiom all the engines run into this well, and
whatever heat 1s got from same s utihzed. The water 1s pumped
through Wamnght exhaust steam heaters and enters the boilers
at about 200 Fuh,  Wateras supplied from the ey mams by
weter measurement.  There are two smoke stacks, the positions
of which are shown on Fig. 1, their heights bemy 100 feet and
150 feet respectively. At present the two water tube boilers are
vonnected to the latter, which s of sufficent capacity for o
least 2,500 h. p. n boilers.

The engine and dynamo room s 36 feet wade by about 113
feet long.  Fig. 1 shows the general layout of the plant and Fig.
2 shows a general view tiaken from onc end of the room. The
engines arc six i number, viz, two Straight Lanes, three Arming -
ton & Suns, and one Lake Ene Cross Compound.  Owiny to the

e INCANDESCENT LacH Co oF ToroNTO—l1G 2

Nao. 4.

station bemy situated fully o male fiom the lake, the plant s
entirely non-condensing.  The tipures show the arrangement so
pliinly that a detailed descuption 1> uanecessary.

The generators are of the Edison type throughout  the two
250 k. w. direct connected being the latest addition, having been
made by the Canadian General Electne Company at Peterboro'.
‘I'hese machmes have been runming nght alone since they were
installed over cighteen months ago, and ruanmy at tmes ap to
300 k. w.,, have given the best possible satisfaction, and are cer
tanly a credst to the builders and also 1o those  charge for the
care that appeis to have been taken i keeping theman ther
present first-chiss condition. It may  be mentoned that these
were the first
of ths knd
made at Peter
boto'. The -
mensions of
the vertical en.
Rrine are (LN
Mz anch
130
1cvolutions pet
mimute,

stioke,

The switeh
boarl  shown
mo kg ogoas
divaded
thice sectons

all swatches
on the positive

mnto

sude ol sysiem
I one secton,
all negatine
switches i an-
other, and the
neatral i an-
other.  The position of same s shoun m Figotand Fyeo 2 It
1s arranged that two differenmt pressures can be qun, but owing
to the pecubianity of the load, and the distnibution of same at
umes, three diffcrent pressures are run by divicding the aoxaliary
bus. We desenbed i our February, 1894, 1ssue, the manner
in which Mr. Milue, the gencial supenntendent, armanged the
switchbaird for runnm,: at 300 volts for street nualway purpases,
together wath the three-wire system. It mght be wel for our
caders to refer 1o that agam and take an g, g om conjunction
with saene, scemny we have aow a more general description of
the plant. el 3 represents diogrannnaticadly  the gencrators
and their connections to switchbvard  the generators, commenc-
iy from the left hand side, bemyg connected m pasrs 10 thewr
respective enanes, nd e st pair, two 250 K w.; 2nd and
srd paurs, 100 k. w. ciach, and the remaiming three pars Sok w.
cach, By tracing out the connections it will be clearly scen how
the threc-wne SYSICUI Was run i connccion with the Sow\'oll
system.  Recording volt meters are used which record the pres
sure it the junction boxes throughout the ey, A careful vecord
1s kept of the ampere output, which s plotted on a chart and
kept for reference.

All current s sold by meter.  The dayload 1s composed chietly
of motors, there being almost 1000 b p connecte. to system,
The total number of lights connected s about 25,000 The station
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has run day and nightsinee it commenced, tebtuuy, 18y0, with
outintertuption 1t s amadel of deanhness, and evenything ap
pears ta he an the hest ardet, and speaks well for those e haige
The service gven by the company s of excellent chatacter
Amony the directors of the company may be mentioned W

| —— . - .

g e serrereeemeys <o cmevveery
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any four stranded rope. 1n this way 4 rope 1s formed possessing
cutreme flevbility, and the fibres will not break by bendmg on
cach other when ran on pulleys, the tope abso standmy elong.
tion on stret ung somie twelve inches i clength of ifty mches
before breaking
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Pir INCANURSORAT LIGHT COoob

1 Muatthews, P'resudent ; W R, Brock, Vice Presdent . HL P
Dwight, Fredenc Nacholls, Managimg Directon

Mr James Milne, the general superntendent, i pomt of
natural abibity and cducation, 15 uadoubtedly ane of the most
cificient electicuns in Canada to-day.

TRANSMISSION.
1112 transmnssion of power by ropes has been largely resorted
to wm kngland, the preference bemyg given to what s known

Mo

“'HF p”wnuqqt i ”ua

Gnauﬂo PraN

TORONTO Fieo, 1

ROPE DRIVES.

Fot rope drives, the common rule 15 not to nutke the diame:
ter of the smallest pulley tess than thuty tmes the dancter of
the tope, and even Lirger than thisas to be preferred. Forwire
rope 1t should be stll more, and from 50 to 100 times the 10pe
diameter s the conunon practice when these are used.  Except-
ing for very long transmissions, the wire is seldom used in regu.
Lare drving, as its weight 1s objechionable, and its advantages are
not enough to make 1t populiar over mamtla or cotton ropes

i 41
T

’.i Y ;_1_.,.,_.___,

T
E\:’k—' 'il

[ RITN EYBCRN {TXV XN S SN TS BRI UL

as the T unbeth cotton 1ope, which s made of four strands, the
reatze o1 cote of cach strand bemng bunchied and shightly twisted,
the outside of the sttand having a covenny of yarns that are
finnly mwisted  The four strands are further lud with & core
m the centie to form a 1ope and twasted in the same wav as

t S

PO

Tukosto Fue 3

Ihe Bell Telephone ¢ ompany has entered an actionaganst the Montreal
street Ralway ¢ 0, cluming the sum of $27 000 damages by reason of in
terference with the workhing of their hines, by distutbance from inductive
cutrents from the railway company s hines.  ‘The railway company  defence
18 that they hase not gone bevond the nghts conferred on them by their chae-
ter and their contract wath the aity The case s sull in progress,
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LIGHTING AND ELECTRIC LIGHTING AS A BUSINESS.
By GRORGE WHITF FrAwk, F.E

CALPLICANIDNS for the position of electiicuan and ireman to
operate the waterworks and electne light systems, are anvated,
cte.” This 1s an advertisement that no doubt has been seen by
cvery ane n i weekly paper recently ¢ and has clectniany, the
baby of yesterday and the piant of to-day, tue saence of Kelvn,
Hertz, Helmbolz, Edisan, tirned out to he such a quack that the
duties of “fireman and electrician ™ can be ctliciently perfonned
by one man ? It almost difficult to deende fiom what stand
pont to cnticze this combimmg of servaces, whether from that
of economy or from that of practical engineermy, theory or prac
tce.  From whichever side it be looked at so many weak ponts
are presented that it really seems @ waste of energy to attack 1
at all. The fact, however, that the mumaipal anteenties of 2
certam reputable town propose to operate the combmed depart.
ments in the manner mdicated, opens up such a vista of disas
trous nusmanagement that for the credit of clectnaty as an
iluminant, and for the
clectnical  enpineering
profession at large, some
efforts should be made
te brng about a better
comprehension  amony
those mterested in light-
g stations, of the prn-
aples of hightme as a
business, and mme es-
peaally of the economics
of clectric lighting.

If these principles and
cconomics received any
study at all, a most
radical and comprehen-
sive change would short.
v be observed in the
methods followed m the
operation of every clec-
tric plant in Canada, al-
ways excepting some few
honorable examples of
thotoughly  up-to-date
practice in the large
towns and cities.  As an
example of the violation
of one of the most
thoroughly estabhished
prmciples of hghung—
most common in electric
light service——why is
almost every incandes-
cent lamp 1in Ontario in-
stalled on the “flat rate”
basis instead of on the
meter basis? Has any
onc ever heard of a
gas company contracting with consumers at so much per
month per burner? The thing scems so perfectly obvious
that onc 1s distnchined 1o weaken the position by descendmy
from generahties to particulars, but at the same time the
methods of maiging stations are so very crude that one s
forcedd to conclude that na argument will have any weght
unless 1t 1s coprously WMustrated.  “A” has ten lamps in Ins
house, and he pays a certain defimte sum per month for them
whether he butns them or not. - There are iny number of men
who would burn them all so as to **get their money's worth.”
Anyway, since A does not benetit himself by turning out a lamp
that he really does not require, the chitnces are that he will feave
it burming, aither from forgetfulness or from meanness  This
means reduced profit to the supplier.  Put a meter in A's house
and watch. Do you think he will leive s bedroom without
shutting off the lamp?  Not much. In this case the unneces-
sary hght touches s pocket, not the supplier, and he econo-
mizes. One advantage of the meter basis apphes more particu-
larly to clectnic hghting and will be referred to later. This
important matter seems to receive no consideration at all,
although 1t lies at the threshold of the “ dividend ” question.

I'HR INCANDESCENT LAGHT Co. oF ToroNTO—FI16G. 3.

Light s o mamifestation of energy, and s acontipanaed b
maote or less heat, as the optical efliciency of the tansfonation
of stored mto radiant energy s less or mote petfect a progar
tion as the lengths of the waves set up i the ether wie preatn
or less, so will the transformtion of stored encrgy produs ¢ o
heat or more hght. Now, cond being the form of stored eneigy
maost frequently used, 1t s perfectly plun that whether moe
heat or more bghts produced depends entisely on how the coal
15 burnt.  In the fornace of @ boler, for mstance, the desyn
mity be such that a great deal moe heat goes up the dumney
m the form of unconsumed gases thai s utihzed to 1ase steam .
ot, and mote hkely, the wnorance of faeman, engmeer and
supermtendent as to the theory of combustion and ats apphea
tots canses the same waste  Nosooner, therefore, do we begm
to study the cconomies of clectnd hightng than we tind o fuotful
source of unnecessary expenditure at the very fiest step It
nught be supposed that the means taken to guard against the
ntraduction of waste would be commensurate with the labiluy
towitds  such  waste
Therefore, whese quan
tuties of fuel ae to be
consamied  to produce
steam we nught evpedt
to find sueh consomption
bemg watched by per
son who, to 4 cetun
entent, knew what was
gomg o, and  was
capable of detecting,
least, Large wastes and
of remedymg them, At
this inpoitant st e
cal pomt we gencrally
find praced an ordinay
Libarer, who gets $1 or
$1 23 per dav,and whoe
kuows as much aboot
combastion as combus
ton knows about hun.
H an engmeer be em-
ploved heas varely better
thin o fann mechanic
who can make bittle te-
pairs and do odd jabs.
So that, actaally, at the
pomt where ivery Luge
waste can casly
“false vconomy™ places

thevery man who s lesist

capable of checking n.
It s a4 commeraal

principle that 4 *busi-

ness 7 as to be treated as

e o i an andividual, with
whom o debst and o
credit acconat s kept,

and the comparison of these accounts shows profit or loss
In 2 business mvolving  the munufacture of « commaduty the
gencral accounts are divided into two mamn divisions 1, thecost
of production, and 2, the cost of distnbuaon and ~de. There
wil) be ane complete set of books kept by the factory, and .
sceparite set kept by the warchouse.  In the former set can be
triced cvery stage n the numalacture, from purcbase of raw
matenal to dehversy at warchonse door of fimished prodact, and
great importance will be antached to aetwras showing o the
quantaty of such product i companson with the quantities of
raw matenal used ¢ b thie cost of the product for wages,
matenials, etc.atvanous pomtsinats progress toward completion
fu the latter will be set forth the cost of handhing the wmaternial
from s dehvery by the factory authonties up to the moment it
15 finally disposed of to a consumer.  The fectory wall e delnted
with the cast of the raw matenal, wages, cost of power, et , and
credited with the amount of 1its output at a prce sufticient 1o
wipe out the debit. The warchouse agam will be deluted the
cost of the finished product it recewes from the factory, sadaries
of clerks, general expenses of distribution and management | and
it will be credited with the receipts on sale of goods  In this
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case there really are two separate businesses—a munufactunng
and a distnbuting. It 1s just as necessary fm the factory to
kuow the amount of 1ts ontput m manufactured goods as 1t
for the warchouse to know exactly what quantay of goods have
Leen disposed of.  [f the watchouse does not know how many
articles have been sold for a cortam sum, it cannot tell whether
they have been sold above or below cost prce.  H the factory
docs not know how many articles have been manufuctured out of
acertam quantty of raw matenal, and with a certum expendituse
for wages, etc., it cannot tebl how much those armicles have cost
cach it cannot tell whether half the raw matenal has not been
pilfered by operatives ; 1 fact it stmply 1s not m a posion todo
business against competition m the open market, and a business
conduacted on such hines would very rapdly go to the wall. More.
mver, the arrangement of the books wonld be such that returns
might bemade showing the most profitable line of goods ; the dv
rection in which other hines imght be pushed. that one particalin
goods should no longer be manufactured ; and that improvements
mthe natenal or design of another are necessary wonder to hold
the market.  In fact the prncples on which such a busimess s
conducted are such that every detml can be exammed and kept
1 order hikethe works of & watch, and every “tick” sent forth
by the great commercainl tumepicce of the world's market is
promptly echoed within ats hittle case, and its hitle hands move
“on time.”

An clestae hght or power business differs in no sespeet from
the above.  Electnie current 1s manufactured and sold for vanous
purposes.  Raw mateeal- -codd—is used, wages paid, current
produced, distnbuted and disposed of. 1t really includes two
businesses—the pencration of curtent and its distribution ard

ELECTRIC RUNINESS,
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COMMERCIVL BUSINESS,
sale  the former purely practical, the latter more or less com-

mercil, A diagram will dearly set forth the analogy.

L am afrad, however, that this analogy 1s purely a paper one,
Judging from actaal prachice, for 1 should greatly like to hear
of five stations in Ontanio that can tell what their output is. 1
do not mean that take penodic readings of their ammeters and
s0 construct 4 sort of curve which gives them a faitly approxi-
mate notion of it, but that can say that as a result of & month's
ranming thewr output has been so many kilowatts and can prove
i, The wnter knows of u very nice httle plant, the engineer of
which makes o teport every morning to the secretary, wiving
with great accuracy several details, among them bemyg set down
the lnghest and the lowest reading  of the ammeter.  This s the
nearest approach hic has seen to keeping any account of output,
and be entirely fails to sce the use of such report.

It must be evident, en the most cursory consideration, that i
statien operating i this way teally cannot know what its output
5. Hos working purely w the dark and has no more chance of
success than the ordmary commercial business that keeps no
accounts of goods between the initial stage of raw material and
the final stage of cash fiom customers. Tt sumply knows that a
cettaun sum has been panl out for coal, wages, ete., and that
another sum has been received from customers for hight.  But
for how much hght > Is it any wonder at all that complaints are
frequent that electtic lighting does not payv T How can it pay
under the evtraordmary mismanagement it recenes? And
proof of the statement that T have made that such statons do
not know their output, 1 give here the actual results of a night’s
run, taking hourly readings of the ammeter, and compare them
with the report furmshed neat day to the secretary.  Averaging
the hourly ammcter readings gives 22.57 amperes.  The maw-
mum teadimy was 39, the mmmmum was 11 Of course these
latter fignies are given in nrder to armve at an avesage which in
EERT

o

this case would be figure 25 A, These two appron-

miations differ by very nearly 23 amperes, or ten per cent. of
the lngher one.  Reducing this to horse power hours, for a run
of 14 hours at the initial voltage of 1040, shows that whatever
amount of fuel has been consumed to gencrate power has gener-
ated 49-horse power houts less thanas calculated fiom the reports,
atd that consequently the consumption of coal per h.p.h. has
been greater than as calculated.  Assuming that this difterence
of 49 b p.h. s kept up iongh the year, which s after all fairly
allowable, shows that the station has been credited with over
17,000 hop.hi that it has not generated.  What kind of manage-
ment s this?

Another instance of how the perfect and comprehensive ig-
norance of prnciples, or blind disregand of their application,
contributes to an actual consideiable loss came under the wiit-
er’s notice. A hotel man paid $43 4 month for his lights on the
“tlat rate " basis, and considered hie could save maoney by put-
tng ina meter. Next month his charges by ieter recotd were
$63.  Of course he objected, but the meter was right.  In this
case the station was losing 18 yood dollats every month by sup-
plying him on the tlat rate.  Had the management known really
how much current was being consumed, by keeping any ieliable
record of station output, the change from fat to wmeter rate
would have originated with them instead of with the customer.

Returning to our dixgram, ana confining oursclves to the fac-
tory at fast, here system reizns, ensuring strict economy, A
pound of raw material is followed through its various changes ;
the vanous ingredients thit go towards the finished product are
well known their proportions, the cost of each, the necessary
wastes that occur during the successive processes, are clearly

recognized and very carefully kept down
to theit proper limits, and an exact bi-
ography can be written of a copper kettle,
giving quantity and piice of pig copper,
wastein sielting, polishing, modeling, cte.,
andiesultant cost price, cost priceduring its
various stages, and suggestions as to
effecting cconomics. 1oes this analogy
hold in an electric station?  Barring the
few bright exceptions alluded to above, is
there one station in Ontario that weighs
every shavel of coal put nto the furnace ?
Of course it is not nccessary to weigh
smaller amounts than wheelbarrow loads, but the idea is an ac-
curate knowledge of the exact number of pounds burnt during
a mght's run? If he neither weighs his fuel nor knows lus
eaact output, what station manager will be bold enough to say
that lus current costs him such and such a figure? 1t s pure
ruess-work and therefore quite unreliable.
(To ke Continuzd. )

~ Grsmes of goodds Loghr

TRADE NOTES.
George White & Sons, of London, have fited out the saw anlls of Gow &
Mclean, Fergus, and Gueorge A, Patrick, Delaware, with new internal
fired boilers, and ** chpper ** engines.

The announcement 1s made that the business heretofore carned on by
the Douinion Electie Co.. Lad, and the Packard Tamp Co,, l.td., of
Montreal, has been acquired by the Packard Electric Co., Ltd.

The Canadian General Electric Co. have closed a contract with the King-
ston, Portsmouth and Cataraqus Ry. Co.. for wdditional equipment, includ.
102 A 200 Kilowatt generntor anid several G, E, 800 equipmients, with forty
foot car bodies.

I'he Otawa Poreelun & Carbon Co., has been incnrpotated with a cap-
il stock of $100,000, to manufucture carbon and porcelan goods for elec-
tacal purposes.  Mr. J. W, Taylor, formetly manager of the Peterboro
Cathon Co., 15 the manager of the new company.

The Montreal Electnic Co., agents for the Fensom Elevator Co., of To-
tontu, report having changed over fraight and passenger elevators in Nord
heimer « Buldduig, Montteal, ftom hydraulic to electric  “T'he freight 1s a
6 k. w. motur and belted, while the passenger isa 7% L w motor direct
connected.  The mizewmt is a 230 volt one.

In October last, the Kay Electric Works, of Hamilton, called a mceting
of their creditors and compromised their hiabilities at 33% cents on the
dotlar 1t was hoped that this compromise would enab’~ them to discharge
thair hatilitics, and place themselves 1n a powition to catry on their business
successfully, These expectations, however, have not been realized as the
company have yust made an assignment of their estate.  The creditors have
accepted the offer of Mr. J. L. Job for the purchase of the assets. The
business will e continued under the same name.,
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CHARAGTER SKETGH,

JAMES GUNN,

SUPRRINSTESDENT LORONTO STRERD KMTWAY o0

Whate et thy race ot speech, theu ant the same

Ueliee thy eyes Duty, a consant hane,

Shines always steadfast wath nochanging hight,

Through dark days and through bght. The Ode of Lafe.

I'r has been said, that an honest man s the noblest work of
Gad.  Inan age when indifference, to the smallest, as well as
the largest, dutics of life, is a crying evil, one may  well wish to
apply the term * hones. ™ 1w one particular direction of hte,  The
men who can be selied upon to do the work placed in their hands
are none too many.  As one has siud, i man s alieady of con-
sequence in the world when 1t s known that he can be rehed
upon ; that when he says he knows a thing he does know
that when he says hie will do a thang, he can do, and does i,

In Mr. James Gunn, superintendent of the Toronto Street
Railway Co.. we have one, who, by futhfulness to duty, has at-
tained to i high position in s chosen callimg.  When n 1809
be identified himself with the street ralway of ‘Foromo there
was notling very tempting, from a purcly matenial pomt of
view, in the position assumed. The street radway of that day
with its few odd hotse cars, and & somewhat imperfect route on
Yonge and Queen streets, curying it few hundred passengers
daily, was a small affair, contiasted with

m those days had to take their turns in relieving the conductors
of the toad. They did not always please the public any better
than the ordinary conductor, [t was not an uncommon thing
for Me. Gunn to be sitting it his desk and have parties come into
the office and lay complaints of some i cegn. anty, itnd on enguity
to learn that the conductor who had blundered was the general
wanager, Me. WL Kiely, 1t would then become the duty of
Secretary Gunn to mform Conductor Kiely, that if this kind of
thing occurted again he would get his walking tichet. At
another time General Manager Kiely would be in charge of the
otfice and a complaint would be made against Conductor Gunn,
who, on reporting at the otlice, would be informed that his position
wias i jeopardy of, as a conductor, hie could not meet the public
wants mm « mote efficent manner.  ‘These were a few of the
pleasantries of the business that in those carly diys came to the

present superintendent of the ‘Toronto Street Railway Co.
Histoncally it may be of interest  to rematk that prior to the
days of Wi, ‘T and Geo, W, Kiely, who afterwards became so
mtimately assoctated in street rabway matters i Toronto, the
business of public. propulsion in the city was n the hawds of M,
Alevander Easton, who, with athers, operated the first street
raidway in Canada, m Toronto, w the year 1861, “I'he construe-
t:on of the Yonge street line was commenced on the 26th day of
Auguist of that year and it was opened to the public on the 11th
day of September following,  The Queen street line was com-
menced on the 16th day of October,

the railway of to-day, so splendidly
cquipped as an electiic system, and
covering ucarly all parts of the city.
Bu, as secretary at that time, Mr, Gunn
did his duty no less taithfully than
when he became i leading official of the
mammoth concern of to-day.

‘The subject of our sketch was, toa
large extent, to the manner bown, so far
as his experience in dealing with men
is concerned.  His Dbirthplace was
Banmskirk, in the parish of Halkirk,
near Spittle Hill, Scotiand.  He basnot
to this day lost the burr of his Scottish
home, as a few minules conversation
with him, readily proves. His father
was a road contractor 1n Scotlaad, and
the son worked with hun, keeping track
of the men's tune, and in ather ways
mixing up with them, and having to
assist n the handhing of large numbers
of men. After atime he left his native
parish and found his way to Edinburgh,
where he engaged in mercantile life, holling a position for a
considerable time with Christie & Son, large military tailors,

From the time he first entered the achivities of life he had an
ambition to settle i Amerncia. *Westward the course of empre
takes its way " hid no meanmgless mspiration for lnm, and
1567 he broke away from the ues of Scoua’s land and took sl
for Awerica, coming direct to Canada, and locating almost 1n-
mediately on his arrival in the city of London. ‘There he was
engaged for two years with Mr. Charles Dunnett, tanner and
leather merchant. It did not scem to the young Scotchman,
however, that there would be much chance for him to push ahead
in the position obtamed. He had formed an acquaintance with
Mr, E. W, Hyman, a capitalist of the Forest City. Mr. Hyman
had obtamed an interest i the Toronto Street Rubway, of that
day, through having made certaun advances to Mr. Witlam T,
Kiely, who was then part owner of the rmlway.  Mr. Gunn came
to Toronto at the suggestion of Mr. Hyman, partly, no doubt, to
witch his interests i the company, and at the same time .ieeept
ing the positiun of secretary.

‘Thus it was that Mr. Gunn’s connection with the Toroato
Street Railway, and which through its various changes, has re.
mained unbroken, was commenced 1n May, 1869. He can look
back from the present with a large share of terest at the
aperations of the road in those early fays.  Mre. W. T, Kiely was
weneral manager of the road and Mr. Gunn was secretary, two
mnporiant officers.  But, as with the bepinnings of every business,
the men who were i at the stait could not be too particulas in
choosing the work that came te them.  Mr. Kiely and Mr. Gunn

MR James Guss,

1861 and opened to the public on, the
. 2nd day of December of the sane year.

= The average number of passengers car-
. < ried daily on Yonge street at that time

was 1270 and on Queen st 688, A\ few
years later the street railway propenty
fell into the hands of the Bowes' estate,
and 10 1869 it came into the possession
of the Kiely Hros. o 1873 Fraank
Snuth, now Sir Frank, senitor, became
a large sharcholder in the concern,
buying out Mr. W, "l Kiely for some
$250,000, and the property, as is gener-
ally known, remained practically in the
hands of Sir Frank Smith and Geo, W,
Kiely ap to the time that it was taken
over by the city in March, 1891.

The history of negotiations at that
e are so recent as 1o be clear to the
memory  of almast  everyone.  The
amoun* paid to the owners, as per the
award, was $1,453,788, an illustration of
how valuable the franchise had become
in thosc thisty years,  From March until September 1891, when
the present company took hold of the husiness, it remained in
possession of the cuy.  Duriag the interim Mr. Jiunes Guonn
Was constituted general manager, with estraordinary nowers of
management and bheavy tesponsibilities, a high tribute to his
ability and sterling ntegnty.  The heavy receipts of the road
were il deposited i the name of James Gunn, and he personally,
without any countersighing by any city oflicer, signed all
cheques for dishursement,

With sometinng hke 8o nules of track to-dav, 1nd the whole
of this, practically, worked by the clectric system, the Toronto
street rauilway will alwitys have a very hively interest for electri-
Cians.,

Mr. Gunn renmiatins one of the chief officers under the new
management.  Hes known as superintendent, being the wan

in charge of the practical operations of the entire system  His
wide and intimate knowledge of the system from its commence-
ment pecoliarly tits hun for this positon, and s needless tosay
that the work 1s bemg perdormed with that same high regard to
duty that led to success m the several nuportant positons he has
previously held i connection with the compny dunng the past
cighteen years.

These years have been of too busy a character to permit My,
Gunn to enter at all largely mto the work that comes to cnzens
outside of then regular business,  He has done well the work
that was beside him, and this, afterall, is the highest compliment
thiat can be pard to any wman.  Mr. Gunn s a 'resbyterian, and
an active and efficient member ot the board of management of
the Westnunster Presbytenan church, Personally he s pos-
sessed of the socal characieristics of the Scottish people and has
a host of warm frieads in the city of tus adoption,
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QUESTIONS AND ANSWERS.

A Subserther " writes . 1 notice that when we are runming
our dyname thit the outside brash will sometimes wet red hot.
They are carbon brushes, 1 have daone almost everything 1 can
think of to try and remedy o, but she will do . 1 notie our
lamnps burn out very quickhy |, the fuse never burns oue, but the
Lunps Lo ety quickly, st the faalt of the lanp or the ma-
chime?

ANs s ampussible, wathout exagunation, to assign the real
canse for Laups burnmg out. They may be poor lamps ; or
moe probably, the dynama pressure is not maintamed constant.
‘The potential indicator may be out of adjustment, reading too
low ; o1 the transformer systen may be such as to allow & very
Luge vination i pressure between full and bight load. Again it
15 very bikely that the winng system s so faultly designed, asto
leave too high o pressure at the lamps.  Try 4 change of lamp
matke , of that does not answer examine the potential indicator
as toats correctness, and go over the wiring system.  As to the
brash trouble, caamine the machine; tizhten all connections ;
and espevially sce that the “outer ™ brush makes cood connection
with *he brush holder, and that there 15 no poor contact any-

wheie,  Htas very unlihely that the trouble 15 cansed by either
mischine or Luezps  much more probably in the attention it re-
ceives.

J. J. €. Remptaille, Ont., wistes: Waould you kindly through
your valuable ELrC1RICAL NLWs describe the latest process of
producing Calac Carbide (T. .. Wilson process); also a des-
crption of the electncal furnace used m its production. 1 feel
contident this would interest your readers as thns discovery will
affect clectnc hghting, should the night to manufacture same
be covered with patents.,

ANs.—There are various kinds of electrical furnaces. The
m:un thing scems to be to place a minture of lime and carbon—
say anchracite coal  within the influence of & powerful electric

arc. ‘The exact nature of My, Wilsan's process has not yet been
made public.  When 1tis, we shall be glad to lay it before our
reiuders.

]. L. M., Orillia, Ont,, writes : Some tnne ago | wrote you re.
making . bar magnet, and followed vour directions, but when the
steel bat was placed on cand on the field magaet of

“Fireman ™ asks:  Will you kindly give me a receipt for a
bailer compound that will remave scale and not injure the boiler.
We use Lake Ontario water which is very hard on a beiler.
State what quantity of the compound to use.

ANs. There are numberless substances used to prevent scale.
One of the best is caustic soda, but too much should not be used,
as it 1s lable to attack the brass seats of check valves and stop
valves, and carrade them somewhat.  Vegetable substances, as
sumach and slippery elm bark, or any bark or wood, such as oak
clups that contan tanmic acid, are also very good and quite
hasmless,

LEGAL,

DIXoN v, ToroNTO.  This was an action for $5,000 damages
broug bt against the City of Toronto, the Toronto and Mimico
Railway and Light Co, Ltd,, and the Toronto Electric Light
Co. by one Diron fer injuries alleged to have been sustuined by
coming in contact with an electric light pole while riding on the
apper deck of an electric car on the Mimico Electric Railway.
The case was heard before the Hon. Mr. Justice Robertson
and a Jury in the Court of Assize at Toronto. Following are
the tens of the judgment:  This action against the corporation
of the City of Tcronto is dismissed so far as said corporation is
affected by it—is dismissed without costs ; and as against the
Toronto Electric Light Co. this action is also dismissed with
costs ; and the jury find a verdict for the plaintiff against the
defendants—the Toronto and Mumico Electric Railway and
Light Co. Ltd.,and assess the damages at $1000. 1 order judg-
ment to be entered for the above sum of $1000 with full costs of
the action to be entered aganst the Toronto and Mimico Elec-
tric Raulway and Light Co., Ltd. on and after the 3rd day of the
next sittings of the divisional court.

THE WESTON FLUE SCRAPER.

THE attention of the engineers of Canada is invited to the
advertisement on another page and to the accompanying illus-
tration of the Weston Flue Scraper. This scraper has been
pronounced by some of the most competent Amnerican engineers
to be, and is gpuaranteed to be capable of fulfilling all demands.
Being made solcly of malleable iron, the blades will always keep
a good cutting cdye, and the action of the coil spring keeps

a4 Ball spstens e dynamo and left there for five
howis it was to more magnetized than when it was
put va. Can you esplun this, or can you give me
further insteuctions ?

Ans. You have made a mistake somewhere.
Lake @ tilc and place it a saadas position on the
dynno, 1€ o strongly magnetsed your matenal
ot hatdacss s not i hit. 1f the file does not mag
nctuc, the puasitiwn un the dvnamo or the dynamo
itself o to blatue.

S AT T
R

:.:.aé‘ ;E"

»
o nuanutes willdoas well as |, e SR

five hour,

W, K, Kowntes. 1. What s the reason telephonic commum-
caton «annat be carnied on thiough the Atlantic cable? 2,
\\ hicse can 1 get adesanpuon of the duplea telegmph? 3. What
s “ctoss section of the amature wire?” 3. Are there tele-
phones which transnut and produce speech wathiout losing uts
ongmal loudacss, i practicaluse? M not, why not?

ANS 1L Reanlation of carrent is (oo great owing to large
static capacity of cable. 2. In any modern work in telegraphy.
3 Cross section of armatute or any other wite is the arex or
surface of the end of the wire if cut across, usunally measured in
4. There are no telephones in practical use 10
produce loud speech. There s no particular demand for them,
It theie was, a louder speaking telephone than the ordmary
wstrnent waald doubtless be forthcommng.

circular nuls.

VB, Stwnen, Oat, writes - Waonld vou be so kind as 10
inform me whete 1ean puichase the non-arcing metal used in a
form of hghning arrester descnbed ina recent number of the
ELCTRICAT NFws?

ANS  Sacalled nan wcing metal < made by manufacturers
of lightnin, artestens in their own apparatus, but < 2. we do
ot known of any such metal being placed on the market as such.

Tue WESTON FLUK RCRAVER,

them to their work, preventing them from riding over the scale
and dint.

Aay tension required can be put on the spring by judicious
adjustment of the set nuts, thus making it adaptable to the
strength of the operator and the amount of scale and soot on
the thuc.

Attention is also requested to the * shearing cwn,” which is an
exclusive featurce of this scraper and which it is clauned makes
it the casicst running in the market.

PERSONAL.

Mr. E. K Lovell, of the Caaticeok Elrctne Taght Company, Coaticook.
Que., was recently marriad in New Vork ci'y to Miss Jean Norton, formerly
of Caaticook, and recently of Jaskson, Mich,

The sudden death is announced of Mr, Franas Northey. who for sixteen
years past deld the pasition of cagineer at the Hamilton water works pump-
g station,  Mr. Northey was a trother of Mr. Thos. Nosthey. of Toronto,

The town uf Hespeler has given a five years contract for street lighting to
James Fenwrk, cf Preston, at 17 cents per hight per night for 300 mghts
Pe1 vear,

The carnings of the Mcentteal Street Railway Company for the six months
from Neptember 30 1o Apnl 1 amounted to A total of $362,262.63. making a
net INcTease over the vame six months of the year presious of $92,714.40.
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MUNICIPAL VERSUS PRIVATE OWNERSHIP OF ELECTRIC
LIGHTING PLANTS.
Editor Canatias Errermicat. Nuwe

DEAR Sir,-—1 was muchinterested 1 the artidle onmumicpal
ownership of clectric lighting plams by Mr, G. White-Fraser,
which appeared mn the January number of the Nrws, as well as
in the discussion which followed.

As Mr. Fraser w this article, as well as m . communication
which appeared in the Toronto Mail over his signature some
lime since, criticises the paper which 1 presented at the Mon-
treal convention of the Canadian Electrical Association, [ beg
leave to reply.

In that paper [ argued and endeavored to show from returas

given that in towns large enough to support a fuir sized plant,
the municipal lighting can be supplicd cheaper and will be per-
formed better by it prvate company than by the corporation
itself. 1 also expressed the opinton that it 1s unjust for a muni-
cipality to establish a lighting plant i apposition to an existing
company, provided the company are acuny fairly, and that ‘n
small places, or where there 1s no ather plant, & municipal plant
way be justified on the ground of pubhic necessity.  Uam pleas:
ed to see that my argument 1s supported by such eminent men
who are able to pass an independent opinton, as Mr. Baillargé,
of Quebec. as well as by a large number of cngineers who have
had experience with municipal stations.  Mr. Fraser takes ex-
ception to my argument, though he evpresses himself as inaccord
with my opinions otherwise.

In towns where the lighting plant can be operated in connec-
tion with some other hranch of the public service, such as a
water pumping station, it is quite evident that a saving can often
be effected in the total original investment as well as in running
expenses, althongh in cities where the machinery 1s sunning the
full twenty-four hours each day —where the load is large enough
that all the machinery can be operated at its maximum efficiency,
and where all the men employed have their time fully occupied,
1 do not sec that anything can be gained by combining these
two departments.  In the smaller towns thete may be other
consideratiors, too, which weigh 1n favor of a municipal plant-
In such places, if they have a private plany, it is usually carried
on in connection with some ather business and does not receive
the necessary atiention to details to give a good service. 1f, a
such places, the plant is owned by the town, the public take a
consulerable intetest in it and the committee in charge pride
themscelves on having everythnyg in good order ; morcover, the
chances for “ boodle” are for vanous reasons very small, A
number of such plants have been mstalled of late. In Brace-
bridge, for example, the town bought cut a private plant which
had been runmng {or some time, overhauled it and enlarged it
somewhat.  It1s now run in connection with the water pumping
station, and 1s giving such good sausfaction thai it has already
been found necessary to furthetr increase its capacity.

The combined pumping aad hghting staton at Orillia is a
good onc 1in point of construction , 1t 1s well arranged through
out, and it is quite probable that this plant can under the circum-
stances be operated very efficiently and cconomically. The
figures which arc given cancerntng it are very allurag, but 1 do
not find it stated anywhere that they have been realized. No
account is taken of nsurance, depreciation, interest and taxes ;
moreover, some of the men employed scem to have very long
working hours, and pstvate hghting companiesusually finditneces-
sary to have a man patrol the street circuits during lighting hours.

In his communication to the Mail, Mr. Fraser claimed that a
municipal plant is not required to pay rates and tanes.  Arguing
from the same premises, 1 suppose he would claim that when a
man happens to own the house hic lives in he is not required to0
pay anything in the way of rent.

When we come to consider the large towns and cities the
question assumes a somewhat different aspect.

In the argument whetiier a corporation or it private company
can operate a large plant more cconomically, T repeat what |
stated in my Montreal paper, that the burden of proof lies with
the advocates of municipal ownership and not with the side of
private control, as Mr. Fraser would have us suppose, and it is
therefore only necessary on the part of the latter to point out
possible defects in the arguments put forwanl by the champions
of municipal ewnership. It must centainly be admitted that the
possibnlity of ald erinanic corruption, the possibility of political

parusansinp influencing appointinents, and the pussibitity of the
same undue intluence beiny exerted to keep in office incompetent
persons to the detriment of economical management, sire not
imaginary but are real difficulties in the way, examples of which
are not far to seek.

L agree with Mr. Fraser that the whole argument scems to se-
duce tself to a weighing of facts on the one sidz and possibilities
on the ather.  Considering the question only from the connnet-
cial point of view, it must be decided by the relative efliciency
and cconomy of municipal plants and private plants  Now, of
the facts on the one side, the principal one is that the municipal
plants which have so far been established in this country and
the United Siates have not yet demonstrated their ability to
supply a better and cheaper light than is furnished by the private
plants.  The possibilities on the other side, as pointed out by
Mr. Fraser himself, are those above stated.  From the commer-
cial standpoint this is really all there is to be said.

. E. Cari BrEfuave),
Berlin, March 30, 1893.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.—Secretaticsof the vatious Assaciations are requested to forward to us mattes
for publicatsun tn this Departnient not tater than the 20th of cach month

HAMILTON ASSOCIATION NO. 2.
Editor Etectmican News,

At the last two meetings of Hamilton No. 2, considerable
business of importance was transacted, ind sowme very interest-
ing discussions indulged in. Among the wost important was
one in which the 1equirements of an engineer for different
plants and the kind of men required for engincers was coa-
sidered. A discussion took place upon the appointment of
representatives to wait upon the Ontario Government in con-
nection with the Engineers’ license bill. The members were
very much pleased with the report of the delegates upon their
return home.

We intend holding our annual supper on the eve of Goml
Fiiday. As usual, it will take place at the Conunercial Hotel,
and it is not necessary for me to say that all attending will have

a good time.
WL NOgKis,
Cor.-Sec.

A deputation scpresenting the Canadian  Association of
Stauonary Engincers recently waited on the Oatario Govern
ment, and requested the aid of the Ministry in suppont of the
il to make compulsory the obtaining of licensc certificates by
stationary engineers. In view of the opposition to the
mcasure on the ground that the Assaciation are sceking to be
come a close corporation, the deputation expressed their willing
ness to leave the licensing in the hands of the Government, and
offered on behalf of the Association to furnish an e>amining
board so as to reader the aperation of the act inespensive  The
deputation was composed as follows  VMessrs. James Devlin,
Kingstoa : J. T. Smart, Peterboro’; Arnthur Ames, Biantfmd ;
Geo. Gilchrist, Guelph ; Robert Mackie and Duncan Robert-
son, Hamilton ; Fred. Donaldson, Ottawa; John CGraham,
Dresden; Wi Vaughan, Berlin ; A, E. Edkins, A. M. Wickens,
M. V. Ruhlman and O. B. St. John, Toranto. They were
ntroduced by Mr. Crawtord. The spokesmen were Messrs,
Edkins, Robertson, Deviin and St. John,

Mr. James Devlin, Secretary of the Kingston Association of
the C. A. S. E,, had the misfortune recently to break his ley
while stepping off an electric ca.

S —

MONTREAL JUNIOR ELECTRIC CLUB.
February 23.  P'aper an * Treatment of Suffering by Acciden-
tal Shack,” by R. H. Street.
March g.—Paper on *“ New Electrical Discovery in Primary
Battery,” by E. W, Sayer.
March v1.—Paper on * Telephones,” by \W. T, Sutton.
March 1S.—Paper on * Dynamos,” part ist, by . Turner.

The following are the officers clect of the London Ntreet Railway Com.
pany for the prevent year . President, H. A, Everett; vicespresident, E, W,
Moore , manager and treasurer, Chas, E. A Carr, secratary, S R Reeak |
assstan secretaty, Chas. Carry , superintendent, 1. 1 Debarte,
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THE Canadian Contraller of Customs has decided that elec-
tnaty brought into Canada from the United States is subject to
adutv of 2o per cent. This matter came up for decision at
Washington a year or two ago, and if we mistake not, clectricity
was declared to be a manulactured product, and as such sub-
ject to duty.

Mucs sympathy is being expressed with Mr. Nikola Tesla,
the brilliant electrical inventor, in consequence of the destruc-
tion by fire on March 13th of all the apparatus which he was
accustomed to employin his experiments.  Urifortunately there
was no insurance on the property  Mr. Tesla lost no time n
‘ain regrets, but immediately set to work to replace what had
been destroved.

THE Supreme Court has reserved its decision in the case of
the appeal of the Toronto Railway Company to be granted a
refund of $356,000 paid as duty on steel rails imported into
Canada for usc in the constrection of their system. [tem 173
cf the Customs Act exemipts from duty steel rails over 23 pounds
in weight for use on raillwav tracks.  The Exchequer Court has
deuded that this item does not apply to street railways. The
present appeal is from this decision.  The case appeats to hinge
on whether an electric road is a “tramway ™ or a “ralwaw.”
The extent of mileage and nature of construction of the subur-
ban clectric roads built during the last two years should be
sufficient evidence upon which to conclude that they are in the
truest sense entitled to be classed as milways. A proof of this
15 10 be found 1n the electne railway bill now before the Ontario
Legislature, the author of which, in introducing it said that “it
was intended that the bill should bear the same relation to the
clectric ‘railways’ that the general act does to the steam rail-
ways.”
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A SECOND meeting of the executive of the American Street
Ruilway Association to complete arriangements for the Montreal
Convention 1s announced 1o take place at the Auditorium build-
ing, Chicago, on the 10th wst.  ft has been decided that the
convention shall extend over four days. viz.,, Oct. 15th, 16th, 17th
and 18th. The mectings will be held i the hall of the Windsor
hotel. The Victona Kink, opposite the hote), has been secured
for the usc of exhibitors of electrical appliances.  Exlubits from
the Umited States will not be required to pay duty, but & reason-
able charge will be made for spacein the Victona Rink.  Messrs.
Granville C. Cunningham and E. Lusher, of the Montreal Strect
Railway Company, are devising means for the entertainment of
the members of the Association during their stay 1n Moatreal,

I'T is said to be the intention of the Chicago City Railway to
lay this spring thinty miles of track with cast welded joints. The
testimony of the electrical engineer of the Cleveland Electric
Railway an 1,000 feet of cantinuous track laid between two and
three years ago with hot rivetted joints, is, that it is as good as
when put down, and has required no repairs.  Experiments with
hot rivetted, driven bolt, and electrically welded joints in various
parts of the United States and i New South Wales, seenito de-
monstrate that a track liid in this manner is not thrown out of
alignment by contraction and expansion duc to extreme
changes of atmosphere. The statement of the engineer of the
Cleveland Railway on this point is, that notwithstanding that
during the past winter the thenmormeter frequently ranged at 10
below zero for days in succession, only six out of three thousand
electrically welded joints gave way. The result of the adoption
of this method on an eatensive scale in Chicago will be looked
for with much interest by street railway managers.

A BILL has been introduced in the Ontario Legislature by
Mr. Bronson, and has received its second reading, designed to
regulate the manner in which electric railways shall be con-
structed and operated. The bill debars directors of an clectric
railway company from any interest, direct or indirect, in any
contract for construction. It provides that plant and material
shall be paid for in cash, that the original issue of stock must be
sold for cash, and subsequent issues by tender to the high-
est bidder, that all contracts for construction for leasing
rolling stock or power, shall be subject t0 a two-thirds vote of
the sharcholders.  Dividends are huuted to § per cent. above a
fair charge for working expenses. The limit of fare is placed at
five cents for a distance of three miles and under, a provision
which may interfere with present arrangements on the H. G.
and B. and other suburban roads on which a system of graded
fares has been put in operation.  Sunday service is forbidden on
roads extending more thin ane mile Leyond the limits of any
aity, town, or incorporated village. Companies are 1 be
allowed to purchase and improve pleasure parks, but such
parks must not be opened on Sunday. These arc a few
of the more important features of the bill, which 1s a lengthy
measurc. Itis to be hoped that before such a bill is placed on
the statutes, its provisions will have undergaone the most careful
revision, and that an opportunity will be afforded representatives
of the electric railway interests of the country to submit their
views on the subject.  The greatest care should be exercised to
avoid hampering the development of electric railway enterprise.

\WE are pleased to observe that the Bill receatly introduced
by Mr. German, the nember for Welland, in the Ontario legis-
lature, with the object of making electiic light, telegraph and
telephone wires and poles assessable as personal property, has
been withdmwn.  Evidentlv the author of the Bill did not fore-
sce the injunious results which would follow the putting into
operatron of the measure ; and it 1s creditable to him that when
he became possessed of lareer information on the subject, and
was able to see what the effect of the measure would be, he de-
cided upon its withdrawal.  Immediately after the Bill was in-
troduced the Canadian Electncal Assocsation issued a circular
calling theattennon of electnic ighting companies throughout the
country to the Bill, and the injunious cffects which must follow
should 1t be placed on the Siatute books of the province, and
urging them o lay the facts befoie their representatives in
the legislature so that the Bill myghit not dbecome law. 1n this
action the Association has shown itself to be alive to electrical

interests.  In addition to the influence thus exerted, a deputation
of fruit growers from Mr. German's onn constituency winted on
the Comuittee of the House and urced that the Bill should be
thrown ouwt, pointing out the advamage which at present is
denved trom telephone commumceanon throughout the country
districts, and showing that if telephone poles and wires were
taxed in the mannet proposed 1t would be the means of doing
away with the present convenient and valvable means of com-
munication, and of again placing fruitand agricultural producers
in the isolated conditions with which they were surrounded pre-
vious to the introduction of these modern facilities.  The presen-
tation of facts resulted in the withdrawal of the support of the
Patron element from the 1hll, and sufliced to show Mr. German
that the measure was likely to result in serious injury to the very
class whosc interests he was especially seeking to serve.  So far
as electric light companies located in towns and villages are con

cerned, it is a well-known fact that very few of them are more
than self-sustaining under present conditions, and there is re-
quired to be exercised the closest economy in arder to make
ends meet ; consequently, they are not in a position 10 be bur-
dened with additional taxation. [t should be borne in nund that
the property of an electnic Ight, telephone or telegraph company
differs from that of a stock of dry poods, for example ; the latter
cian be sold and removed to another locality without suffenng in
value, but electric light poles and wires cannot be so removed
after having once been erected i the streets of & municipality.
The cost of removing poles would be as much as their value, and
the same would apply to wires. The only proper method of
assessing these companies is to base the issessment upon the
earnings of the company, and in the event of legislation being
again proposed, we trust this fact will be borae in mind.

THE class of man usually found operating electrical mmachinery
is such as to cause a doubt as to the advisability of any further
improving tte cfficiency of dynamos and lamps. It secins tobe
of very little use to raise the efficiency from 93 to 96.per cent.
by alterations in design, improvements in material, and by the
expenditure of valuabletime and money when the person respon-
sible for its subsequent operation 1s not competent to cither ap-
preciate the saviny or to continually watch that the conditions
of oper:tion are such that the higher efficiency may affect results.
For instance, 3 watt lamps are, broadly, more efficient than 4
watt lamps, but the condition of ctficiency is a mose perfect
pressure regulation. A 3 watt lamp will, generally speaking,
suffer more by a varying pressure than a § watl.  Pressure vary-
ing directly as speed it would appear that it is very questionable
economy to use 3 watt lamps and supply them from a dynamo
run by an ordinary saw mill engine. The writer has seen this
donge, likewise been told that those lamps were “no good,” al-
though the agent claimed them as “more economical.” There
appears to be very litle advantage in manufacturing dynamos
or transformers with a very high percentage of efficiency when
the actual cconomy effected by their use instead of low priced
low efficiercy inachines, is not recognized. \What is the actual
advantage of high cfficiency, and how may it be measuted?
The actual advantage is a direct saving of moncey, and it can be
measured by the increase in dividends. The cfficiency of &
dynamo being the percentage of the mechanical power required
at the pulley to turn the aunatute, given out in the form of
clectrical power by the armature, measured at the brushes, it
follows that two ar more machines can be directly compared.
Take two, of cfficiencies 93 and 935 per cent.  This means that
of 100-horse power delivered at cach pulley onc dynamo, will
return 94 h.p. and the othergs hop.  Neglecting losses in enyine,
belting and boiler, and assuming 5 lbs. coal per h.ph., the
machme with lower efliciency will require 51bs of coal perhph.
more to run it than the other. Taking 1o hours of operatinn
every night for 363 nights, with ceal at $3.75 the short ton, we
find that the low efficicncy machine costs $33.75 per horse power
per year more to run it than the high efficiency.  This is 10 per
cent.on 3337, The high cffictency machine therefore might
cost §337 more per h.p. than the low and yet be actually no
more expeasive as an invesuneat.  The same remark applies to
transformers, lamps, ctc.  The cfficiency of a boiler is largely a
matter of firing, and this depends entirely on the fireman  Ina
so-h.p. plant, running 10 hours cach night, 365 mghts, coal as
above, 35 Ibs. per horse power hour, the consumption of a
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quarter of a pound per h.p.h. more than necessary, means $327
spent per annum which mught be saved.  What fireman at $1 4
day knows enough to save this?  What = superintendent and
clectrian® at $50.4 month knows that this 15 beng wasted ? And
yet, very few small plants, managed by mexperienced persons,
can say that they are not wasting a good deal more?

TiE statement was recently made to the wiiter by the awner
of i medsum sized are plant, that *Arc plants donot pay  Com-
munications recened from onners of arc pliants all over Canada
show that not one of them 1s paymng anything. 1 don’t beheve
there’s any money 1 clectric hghting, anyway.”  Whether ths
be a fact or not, with regard to electric lighting generally, with
rexard to the parucular plants commumcauny ther sad expen-
ence 1 seems 10 nhcate enber ridiculously low prices for light
or conspicuously poor mianagement. 1f the former, then
shows a very considerable “margin of ignorance” in the consid-
eration given to the prelumnancs, especally commercial ; if the
latter, :t points to the same ignorance of the pninciples of what
now 1s almost a sciecnce—* station management ”; and in either
case it emphasizes the fact that electric lighting has emerged
from the stage in which all that is necessary to be known about
1t can be learned from the pages of the daily press.  As anallus.
tration of this ignorance factor, the same gentleman whose
opinion s gien above stated that he was *operating at very
hugh cconomy , the clectnaan’s tmie, and therefore salary, was
equally divided between a ¢as plant ana the arc plant ; and the
only other employee was 1 trunmet, and he was burning coal at
the rate of 4 Ibs. per horse power hout.”  Under all these fuvor
able conditions why doesn’t that plant pay > Is 1t possibie that
these conditions are not so very favoruble afterall?  Isit pos.
oible that a mar, who is not even a scientific s maker, may
not be the very most competent person to become ** electrician ™
of an ar. plant ® or that a gentleman whose business is hardware
does not necessanty know * all about” the ecoanomical geneta
tion and utshzation of the clertnc current? It seems quite 1m
possible, bur then it doesn’t pay  The stated coul consumption
of 3 Ib. per horse power hour seems to idicate not only
remarkable quite remarkable  economy, but also very capable,
skilled nanagement, and as such is quite incompatible with
ignorance or carelessness.  In fact it is such a very remarkable
figure as to call for some analysis.  The plant is one of about 30
200 c.p.arcs,, engine simple, non condensing, belted to dynamo,
boiler being return tube type.  The engine, therefore, must de-
velop about 30 h.p.  Such a small engine will certainly require
nearly 4o Ibs. steam per h.p.h.  This will require for es.iporation
from 100" feed to o Ibs. pressure 34280 b, supposing that
cverything is in first-class order and the fireman thoroughiy
skalled in his work. As 3 lbs of coal 1s stated to be the con
sumptian, cach pound of coal must have the calorific value of

34380 1070 h.u., (wlich 1s the value of really very high-

class, expensive coal supposing that every hu 15 rendered
available for evaporating purposcs.  Assunung that such a very
high percentage as 803 of the h.u ot the coal are made use of,
we find that at least 35350 heat units will be required to raise
the necessan amount of steam, and f we assume the calontic
value of the coal used to be gooo h.u. per pound ‘which seems
reasonable) we get as the amount of coal required to raisc steam
for the 50 h.p. engine--assunung all machinery to be n good
candition, no loose contacts on lamps, and cverything as it
would be 1 a fisst-class statien 615 1bs.  How the figure ¢ Jbs.
was arnved at hardly appears, but it would be pretty safe to say
that 53 ta § lbs. arc used.  Does all this inorance, not only of
theoretical possibilities, but of actual practuice and results, not
poant to reasons why plants do not pay dividends? 11 scems
almost supertiuous to pont out that it 1s because electric highting
s not generally recognized as a business possess:ng its special
{eatures and problems, each requinng special and carcful study.

p]

Negouations are sand 10 be in progress for the alnorptron of the M. John,
N K, Gas laght Company, by the St John Ntreet Ratluay Company. A
two-thirds vote of the sharcholdets will be tequired to consummate the deal,

Te make Llaments of clectne incandexcent lamps more bnillhant, says
Invention, Mcaszs. Chancy and Depoux suak the filiwe in a solution of the
nurates of magnesia, arconia. and lathanu. and the effect s sud 10 be
analogous to that of the Welshach lamps,

GAS ENGINES.

REFLKRING 10 the mtdde in our March pumber on the sub
ject of gas engines, m this 1ssue we call attention to those
manufactured by The Fred Krupp Grusonwerk, of Magdebury,
Gennany.

These engines, made of three different models B, C and D
«the accompanying cut represents madel B), are desipned for
electric highting, industnal and other purposes,  Those for elec
tric highung are provided with patent cut-off gear, and are so
regulated that they are constantly supplied with the same quality
of gas muxture, the quantity of whuech is automatically varied by
the governor.

In some yas enyines for clectric lighting that ae offered for
sale only the quantny of gas is altered by the regulator accord-
ing to the load and consequently the explosive munture is not
constant and therefore sometimes uncconomical.

In the Krupp cut-off gear engines, however, the air supply 1s
also influenced by the governor, so that whatever may be the
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quantity of mintare i the motor there 1s always at the intake
vabve and befure the igmtng valie an easdy mtlammable and
uader all arcumstances perfectly constant nuature.

In the ¢y hinder stse!f the remaning gases in the compression
chamber, which are aivays equal i quantity, have a more ditut-
ing action on the pure fresh combustion charge :n the cyhnde.
m the case of small charges than in the case of larpe, and there-
fore the mixtie burns slower and consequeatly more unfavorably
n the case of smudl charges.  In order to obtaun a more favor.
able combusuon in the case of small charges their igmition s
made cather than i the case of latge charges. The governor
accomphishes this automatically, so that in all arcumstances a
proper combustion takes place in the enging, regulanty and
cconomy being theteby secured even when only half loaded.

The gas consumption 1» more favorable the Lirger the engine.
With full load it reaches 0.45 cub. ., and for the smallest en-
gines about 0.7 cub. . per brake h.p. an hour.  The cylinders
are made of the best chilled cast iron and are slid inte the cool-
ing jacket. Crank shaft, connecting rod, etc. are made of steel;
arle boves and bushes are made of phosphor-bronze or are hined
with speaial beanng matenal.

The engines with automauc cut-off gear are made in three
madels, viz. (1) one cyhinder honzontal engines model C up to
12-h.p. (2 one cylinder honzontal engines model B trom 10-h.p.
upwards, and (3 two cyhinder engines modet 1D from go-h p.
upwards.

The representatinves in Canada for The Fried Krupp cruson-
werk are Messts. Jas. W. Pyke & Co., Montreal, 10 whom all
communications for particulars should be addressed. They
have imported a small sample engine and made arrangements
to have it erected for testing purposcs at the establishment of
Mr. Samuel Fisher, 57 St. Sulpice street, Montreal, who is also
acting as local agent for Montrealand district.  Those who have
already examined this engine adnut that it is a fine picce of
workmanship and runs with remarkable smoothness.  Mr.
Fisher will be pleased to show the engine waorking, and give all
information regarding it to interested parties.

1ac town of 8t L.ows Du Mile End, has entered 1110 a contract wath the
Citizens Laght & Power Ca., to light the strrets of the town, and has also
entered action agamnst the Montreal Suzeet Ralway Company for laying
thair tracks within the himats of the mumapality,  The company claim that
they were ohiliged by the aity  by-laws to lay down the trucks, and will hold
the city of Monireal responsible {or any damages which may be incurred.
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THREE-PHASE PLANT AT ST. HYACINTHE, P. Q.

Tur town of St. Hyacinthe, at which place is lecated the
first three phase plant installed in Canada, 15 on the Porthand
hne of the Grand Trunk Railroad, ahout thirty five nules from
Montreal. A branch line of the Canadian Pacutic also reaches
the town, and a new line of ralway called the United Couanties
passes through i, connecting it with the town of Sorel on be
west and lherville on the south.  The population is at present
about 11,000, which is rapidly increasing. A fine water power
on the Yamaska nveris utilized to operate the gramte miils
owned by Feorldore Boas & Co., manufacturers of woolen goads,
and several other factonies. ‘There has been for some time,
however, a demand for mote power than was available in the
town itself, and in the fall of 1893 the transumssion of power
from the Rapid Plat, 4% miles below the city, was first dis-
cussed. In Febiuary, 1894, this power was acquired by Mr. A,
M. Morin, and in April af that year a company called La Cie
des Pouvoirs Hydrauliques de St. Hyaciathe was formed to un-
prove and distribute it for motive purposes and lighting 1n the
town. Work was commenced at once on the water power, and
in July contrict was closed with the Canadian General Electric
Company for the necessary clectrical appacatus forthe plant. A
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thorough investigation was made of the different systems of clec-
trical transmission, and the President of the company, Mr. Louis
Cote, and their consﬁltmg engincer, Rev, Father Choquette,
visited a number of power transmission plants before their deci-
sinn was reached.  The contract for the water wheels and shaft.
ing was awarded to the James Leffell Co., of Springficld, Ohio,
who 2139 furnished plants for the installation of the wheels.
WATER POWER PLANT.

The power had formerly been utilized for the operation of a
grist mill and woolen factory on one side of the river, and for a
small grist mill on the opposite side.  No change was necessary
in the dam, although it will be possible by raising this to yreatly
increase the power available.  The canal leading to the null
was almost caurcly reconstructed and deepened, so that its
capacity is nearly three times that of the old canal.  In addition
to this a lony tail-race was excavated, greatly increasing the
head. which is now about 17 feet.  The water is led directly to
the wheels, which are four in number, of the Leffell Co.’s Samp-
son type, 30 inches in diameter, and running at a speed of 100
revolutions per minute. These wheels are on vertical shafts and
placed in wonden penstocks with separate gates. At the top of
the vertical shaft is placed a crown wheel 6 2” in diameter, hav-
ing 78 iron wood tecth. This s geared to . pmon, 249-16
inches in diameter, having 26 teeth, and connected 1o a honzon-

tal shaft by means of clutch coupling.  Ihe shaft s divaded to
two sections connected by a FLll cut-off clutch, two wheels beng
geared to each section,  The man denmy putleys, whieh e
four s number, and cach provided with Hill clutches, are placed
on an extension of this shaft ander the dyiamo oom. Hand
wheels controlling each of the four wheels and the fow lutch
pulleys are placed w a convement position i the dynamo room,
s that the entire operation of the plant can be absolutely con
trolled from the swichboard.  Two electne govermors, one for
each paur of wheels, are conaected to controlhng mechamsm,
which 1s also placed  the dynamo room. 1t 1» intended to
connect a tachometer to the shafung which wil atall tunes indh-
cate the speed.
ELECTURICAL PLANT.

The electrical equipment of the power house, mstalled
throughout Ly the Canadian General Elearic Co,, Lad,, con-
sists at present of three of their type A, P 12:130-600 standard
three-phiase alternators, each having a capacaty of 150 k. w. at
2,500 volts.  They are compound wound in the same manner as
that company’s single-phase high periachicity alternators ol the
Thomsan-Houston type, the commutator, however, Lemg in
three sections t¢ accommodate the three-phase current. The

separate exciting curreat 15 supplied by two 6k w. standard
Edison dynamos, either one of which is capable of cxciting the
ficlds of all three machmes.

The penodicity of these alternators is 6o cyeles per second,
this having been adopted 1 place of the old standard of 123
cycles, as it has been found from expenience that motors operate
very much more satisfactorily the lower the periodicity, and ths
number was decided upon as being more suitable for the combi-
nation of motors, arc lamps, and incandescent himnos, the steads-
ness of the latter being affected when the perioaicity 1s much
further reduced.  The current from these machines 1s led to the
centre pancl of the switchboard, as shown in the accompanying
cut, and is there connected to the man bas bars i muluple
throngh three high potential tnipie poie switches.  On this panc!
is also placed a curtent indicatar and potential indicator for
cach muchine, togetber with the phase indicator by which the
machines arc thrown tagether.  The feeder pancl 15 to the nght
and 1s cquipped wath three current ndicatars, one for cach icg
of the sysiem, a ground detector, hyghtnang arresters and fecder
blocks. On the left ate the three stavon transformers and the
exciter current indicators and swatches

LINE

The distance between the power plant and the town, as stated

above, 15 4% miles. The hne consists of four number oo B& S
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bare copper wires placed on double petticoat insulators.  The
poles are all of cedar, 30 feet i height above the ground, and a
double set of cross arms, pms and isulators are placed on ciach
pole.  Only three of the wires normally are in use, the fourth
bemng kept as a spare in case of accudent.  The hine is of the
most sohd and substantial consteuction throughout, and has
been bl with the object of providing amply for any addition
to the hnes which may be required at any future time.
SECONDARY DISTRIBUTION,

The pumary wires are brought to the centie of distribution in
the town, and from this point prmary mauns estend over the
distnct which 1s to be furnished with light and power.  The
greater portion of the hghtng is from a four-wire system of
secondaty mains fed by banks of transformers at suitable points.
This svstem combmes the ecconomy of both the three-wire and
three-phase systems and insures a un*form potential at all points.
All Large motors will be connected to separate banks of trans-
formers, only the smaler sizes beng operated from the second-

Ary mans,
[HE COMPANY.

The duectmate of the company includes the names of neaily
all the prominent business men of the town,  Mr, Louis Cote,
the presudent, s well known as the wventor of several important
labor saving machmes for shoe manufacturing.  Mr. Payan,
vice-president, is a member of the firm of Duclos & Payan,
tanners and manufacturers of leather.  “T'he construction work
and wirnine has been done under the supervision of Mr. R,
Duperouzel, superintendent of the Hydraulique Company, to
whom much credit is due for the manner in which he has carried
out an mstallation having so maay novel features.

RECENT CANADIAN PATENTS.

Canadian patents have receatly been granted for the following clectrical
and steam engincering desices *—

No. 47.790, [or gas engine, to Frank § Mead, Montreal.

No. 47.832. for nutomatic railway car’protector, to Chas, Gletner, Cincin-
nate, Ohio.

No. 47.834. fur feed water heater, to Stithag L. Bayley, Chicago, ML,
and John W, Dowd, Toronto, Ont.

No. 47.838. for car fender, to Wi, Hofineister, and \W. F, Madaus, New
Yotk Cay,

No. 37.850. for a closedd conduit electric rulway. 10 James Francis Me.
Laughhin, Phaladelphia, Pa,  The ventor’s claim for ths device, which is
hetewith lluctrated, is as follows -

No $7.820.—CLUMD CONDUIT ELECTRIC RAILWAY.

Ist  Inan clectnc railway, the comiunation with the closed conduit, of a
main or supply conductor housed therein, a sectional working conductor
composes! vf seutions an 1he Lundint and exposerd secions seaterd in the top
of the comiuit and electrically cunnected o the sections in the conduit, and
magnetically operated saitches, prvoted 1o the main conductor. formed of
switch plates in operatine relatiun 1o the underground sections of the wotk
g conductor, and with armatures closed 1o the top of the condut.  In an
electric ratway . the combination with a closed condut provded with a cen-
tral longatudinal groove or trough along us top, or 4 mamn o1 supply con.
ductot housed in the conduat, a worling conductor composed of sections in
the condunt and exposed sections seatedd an the trough and  clectricatly con.
nected to the sections ain the condunt, and wagnenically operated switzhey
proted tu the nuun conductar amd turmed with switch plates 10 operatine
relation 1 the undesground secions of the working conductor and with
armuures close 10 the top of the condunt between the trough and sides of the
conduit,

No. 47.588. for cievtric switch or cwrcut breaker, Frank Stevens and
Robert Rotweil Kesteven, Philadelphia, PPa.

No 4750, tut an clectrk motan, to Jax H K. McCallom, Edwan Knck-
wore, Thov Ed 1L McUollom, Melulle R R, Gordon, John W, Sweet.
nam and Thos. W Hector, Toronto, Ont.  The following desctipuon of
this mutat. an Jlustration of whah appears herewith, isatsiracted from the
statement of claim of the inventor

The combination with a statw.nary armature comprised of a ning havinga
senes Of wections arranged cqui<distant around it between the toothed pro-

Jecuions, the sections having a plurality of coil layers arranged in muluple
nnd surtably connected to the corresponding sections of the commutitor, of
an arc-shaped field magnet supported and magoetically insulated from the
main shaft of the motor by a dise as shown and for the purpose specified,
[he comtunation with the nng-shaped stationary armatite composed of a
series of sechions arranged as specified and having arms secured to the nng

No. 42.859 —ELEcTrIC MOTOR,

and extending inwardly and teraunaung in hubs, which form bearings for
the main shaft of the motor. of a stationary comnitator secured in one of
the hubs, rotating birushes and arc-shaped field miagnets supported upon
and magneucally insuluted from the shaft by a switable disc and designed to
rotate 10 unison with the commutator brushes, which are saitably supparted
and defive curzent from clectncally nsulated nings through the comact
brushes resting on such nags and connected to the main aircuit,

No. 47.86t, for a trolley, to Carl Ast, Gorlitz. Prussia, Ger.

No. 47.863. for a muluphase motor, 10 the Canadian General ElectricCo..,
‘Totonto, Ont., assignee of Louis Bell, Chicago. 1l The accompanying
illustriation and statement of claim wil serve to explain the invention .~
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NO 47.863—MULTI1ASE MOTOR.

In an clectric motor having a closed.circuiled armature-winding. 1he
combination with resistance in circuit with said winding and carried there-
with upon the armature shaft, sud resistance being divided 1nto sections, of
astomatic switching mech also 3 on saud armature shaft and
responsive to the speed thereof, whereby successive sections of the resistance
ate short.circuited as the speed increases.

No. 47.867. for car brake, to Geo, Hill Kinter, Geo. D. Teller and Geo,
Tan, Buffalo, N, Y.

No. 47.892, for telephonic relay. to Geo. Gilmour, Douglas, I<leof Man,

No. 47.908, for telephone annuncuator and call bell, to Fred. G. Warrell.
Philacelphia, Pa.

No. 47.909, for tcicgraphic transmitier, to Frank F. Howe, Manetta,
lowa,

No. 37.935. for an clecinc railway, to the Thomson Houston National
Electric Co., Portland, Maine. '

No. 38,030. for a steam generator, to Chas, Wm. Vandetberg, Wellington,
BC

1t is understeod that a sausfactory understanding has atlast been reached
between the london Street Raitway Co. and the Caty Council, in accord-
ance with which the rmulway system of the city will immediately be ttans.
formed t0 the trolley system.  The companv is smd 1o have secured pro-
prrty adjoimng that of the General Electric Company at the foot of Bahurst
strect, on which to esect a power station and car barns.  The situation g i
very desirable one, water for condenung purposwes being ohtaiable from
the river Thames,
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DYNAMO DESIGN.*
By K, B, Mekri.
PRELIMINARY.

BEFORE proceeding with the desiyen of a dynamo, it s neces-
sary to ascertain as definitely as possible what is required of it
It is to be built for a given purpose. It is a generator, perhaps,
to do lighting or clectro-platng, or to supply @ power circuit, ot
it mity be a motor to ran 4 fan, a lathe, or a workshop, an elevi-
tor or a strect cir ;i generatar for a constant presstre or a con-
stant current circw’t ; or a motor for fixed, or for variable speeds,
to be used on parallel or series circuits.  We must obtain infor-
mation on these points :

(1) What circuit is it to supply or be supplied from?

(2) What power is required of t?

73) What are the general conitions of use—such as the posi-
tion that it is to stand or be suspended in, the limit of floor
space, the necessity for protection from dust, water, iron filings,
and other sources of injury, the mode of driving, ete.

From the answer to the first question we detennine one of
the factors of the power. 1t will decide the pressmie to be ob.
tained between the terminals if for parallel working, as for in-
candescent lighting, and for motors on constant pressuse cir-
cuits, or the cutrent to provide for in series circuits ; it will help
us in scttling the question of open or closed coil armatures, and
of series, shunt, ar compound fields. The degree of constancy
necessary in the pressure of generators and in the speed of
motors will determine whether they are to be shunt or compound
wound. \We shull know also whether special design and regu-
lation will be necessary to effect aulterations of electiomotive
force in generators, or of speed in motors.

From the answer to the second, we determine the other factor
of the power, for, as we know electrical power is the product of
current and clectromouve force, and we have only to divide the
required power—reduced to Waus—Dby the one given to obtain
the other ; usaally we are given the pressure and require to de-
termine the maximum current needed. As power is lost in the
various windings of a dynamo, this also should be considered.
Any such heat Josses may be calcalated just as they would be
if the energy weie being used in the external circuit, annature
and series field coils as in series circuits, and shunt fields as in
paraliel circuits.  1f Cis the total armature current and £ the
generated clectromotive-force, driving the curient in the genera-
tor or resisting the current in the motor,

I C=P (walls)
gives the total transformation of energy, mechanical to electrical
in the generator or clectrical to inechamcal in the motor. The
powner given to or received from the eternal circuit is
EC_Criern=EC =P
the negative signs applying to the generator and the positive
ones to the motor.

r. =resistance of armature or armature and series field winding.
ri=resistance of shunt field winding.
a =current in shunt ficld winding.

L= E7Cr, the pressure between the temminals.
Ci=current given to or received from external circunt,

The answer to the third question will affect the general de-
sign, particular]y the selecrion of the type.

Theic is an almost endless varicty of different types of con-
unuous current machines ; they may ail, however, be classed as
bipolar and mulupolar.  The bipolar machines may be divided
into thosc having single or multiple magnetic ciccunts, and these,
again, as having onc or more exciting coils.  Multipolar ma-
chines, in practice, never have more than one magnetic circui:
per pair of poles, and often this is abridged ; that is, two or
more pairs of poles may have parts of their circuits in common.
Mulupolar machines may, therefore, be classed as having one
exciting coil—half as many coils as poles, or as many coils as
poles, eotc.

As to the cffect of the power of a machine on the type. onc
may say, generally, that, for small powers, bipolar inichines are
preferable on account of their simplicity and economy in con-
struction, while, for large powers, multipolar machines are most
economical.

The common types of armature are the drum and rning

* Part of a japer read before the Enginecring Saciety of the Schond of Practical
Science, Toronto, March 20, 189s.

(Gramme).  In bipolar machines for small arminture diameters,
the drnm winding s the more cconomical m length (4 e, esist-
ance) of conductor, and the core more simple tn constenction ;
while, far large diuncters and shorter cores, the nng type gives
wmore economy m winding, and offers mach better opportunny
for ventilanon.  Ring winding s done in - distinet sections, so
that 11 15 much easier to insuliate 1t and to replace portons of 1t
than in the case of dram windmyg, in which the sections all over
lap. I nng winding there 1s one active conductor i each loop ;
in dram winding there are two,

In multipolar machines, bath tmngs and hollow druns e
used ; and for these we have the ring, and lap and wave wind
ings, with as many parallel circuits as poles, excepting for wave
winding, for which there are always two.  T'he cores of mma-
tures may be smooth or stotted,  “T'he advantage, on the whole,
hes with the smoath sarface. The teeth in the slotted care form
good diving horas, and somewhat decrease the magaetic re-
fuctance of the wircuit ; they also allow the heat to escape more
rapdly from the core ; but thew addittonal cost of construction,
the heating of the pole pieces, due to the uneqgual distribution of
magnetism, and the trouble they cause in sparking, tell heavily
against them.

Let us now, to tix our wdeas, suppose that we are to design
a dyniumo for constant pressate. o the first place we know
that the terminal pressure for & generator is less, and for o
wotor is greater, than the generated clectiomotive force byt pro-
duct Cr; sothat if Cris small, as W must be for economy, the
same machine generates nearly the same electromouve-force as
a generator or as a mator with terminal pressures the siume,
and, therefore, as other conditions are unaffected, the speed
must be nearly the same also, so that a generator and a motor
to he used 1 the sune circuit nay he considered very nearly as
the same machine.

THE ARMATURE,

As the electromotive-force of a dynamo s genecrated in the
armature, and the whole current uwsed mast flow through it
(excepting for the shunt field of 2 motor), so that both faciors of
the power affect u directly : and as the field provided by the
magnetic circuit is only for the use of the armature, and must,
therefore, be designed to suit it, the consideration of the armua-
ture is cvidemtly the first and most important part of the design
of a dynamo ; so thay, after deciding the number of poles to he
used, we should proceed to determine what is required of the
armature, and select the type.

We know approaimately the electiomotive-force that it must
generate (£= £+ O, of which [vis known, and Cr is smuall,
and necd not be considered at this stage), and the mavimam
current that ust flow through it, alowing a percentage for the
shunt circuit (sce at end of paper). The total armatare current
i1s divided between two parallel paths in bipolir, and be
tween two, four, or more pariliel paths in multipolar dyna-
mos, so that the current that the armature conductor has 1o
carry is fixed, 4. ¢, onc-half; onc-fourth, etc., of the tatal cur-
rent, and from this, knowing the safe carrying capacities of
conductors, we can fix the crass-section necessary.  From goo
to 8oo circular iiils per ampere for copper gives the comumon
range of practice, the lower values when the machine is run in-
termittently, or when there is good venulation, and the higher
values for continuous running, or when the ventilation is poor.

The armature of the common types of dynainos cousists of the
arrangement of i number «f conductors wsually copper wire) on
a core which is a pood magnctic canductor, which s attached
to a shaft, and revolves in a magnetce field, so that the conduct-
ots cut through the lines of that field as they pass from the
poles of the dynamo across the gap, composed of clearance
and space accupred by the conductors and their msalation 1o
the core.  Now, the cutting by a conductor of 105 lines per
second produces in it an clectromotive-force of onc volt, so thit
the total cleciromotive-force produced i an armature is given
by the cquation
vl

T o
where 365, = the average number of hines per square nch in
the field.

! = lenprh of ficld ininches being cut by the conductars,
2. ¢,y about the length of the conductor on the
face of the armature or the length of the arma
ture core.
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v = veloaty of the conductors cutting through the field
in inches per second, ¢, ¢., the peripheral velocity
of the armature.  The electromotive-force pro-

! . 71X
duced in each conductor is theiefore - -Io—s—"-

¢ = number of effecuive conductors in series, £ ¢, the
number of those 1 series wlich are cutting the
fickl of strength X6, and wlich are therefore
within the polar arcs.

‘I'he cross scction of the magnetic field is approximately the
same s the area of the pole face, ind the distribution 3, is
fauly uniform in a good design.  As a means of decreasing the
exciting power necessary for i given total magnetic flu, the in-
tensity of magnetization, B, of the gap spaces is taken quite
low, especially for smaller machines, as compared with the limits
of siutwation of the poles and armature core,  The value in
practice incseases with the capacity of the machine, and is abowt
50 per cent. ligher for wiought wron or steel than for cast-wron
pole picces.  For bipolar machines, with castaron pole peces,
3, ranges from 15,000 for 1 kwi. capacity to 30,000 for 300
kwt.®

v as an casily-produced factor of the clectromotive-force
should be as high as possible. It is limited, however, by me-
chanical and clectrical considerations, such as strain in the
moving parts, vibration duc to irregularities of balance, friction
in the bearings and air friction in the clearance space, eddy cur-
rents and hysteresis losses which indrease with the speed. “The
hysteresis losses depend on the number of reversals per second
and the intensity of magnetization of the core.  In practice, the
peripheral velocities of drum anmatures range from 23 to 50 feet
per sccond, increasing with the capacities ; and those for ring
armatures—on account of their better ventilation and the better
hold of the conductors—reach double that amount.

We must now select values for | and 2. We then have ¢

. . 108 £
and / to determine, having the relation ¢/ = ) between them,

As a question of internal resistance, ¢ and Zmay nearly bal-
ance cach other, and it becoimes 4 question then as to whether
altenng £ ncreases or decreases the idle wire necessary in the
«particular winding used.  But there are other conditions which
limit the fixing of ¢, i consideration of which will help us in
making the adjustment. ¢ is the number of conductors in series
—ia onc of the two or more parallel armature circuits—which
arc actually cutting the magnetic field at a given instant, at any
of its two or more pole faces : s ratio to the total number of
conductors ou the cutting  surface is approximately that of the
potar arcs to the periphery of the armature space.  The length
of the polar arc, we find in practice, ranges between 30 and 100
per cent, of the total circumference, and usually, lies between
70 and So per cent. ; quesuons of magnetic leakage, sparking,
ctc., affect its length.  Fixing this ratio now also fixes the rela-
tion between ¢, the ¢fective, and the total number of active
anmature conductors.

Again, the number of conductors around the circuniference,
and the number of layers, with a knowledge of the space re-
quited for insulation (between conductors and core, between
layers, betneen sections, and between individual conductors),
and that needed for driving horns, will fix the circumference 1e-
quired for the aumature and the depth of winding.

The radiating power of the annature fiaes the limit of depth
of conductors. The greatest current density allowed in practice,
that 15, the ampere turs per inch circumference, is fixed at
about $00 or about 2,300 per inch diameter. The average would
be about 000 or 1900 per inch diameter, which corresponds to
a use of 125 to 140 F. The depth of winding varices,
m practice, with the diameter of the armature rnging with
drum armatutes from .25 to .8 inch for dianeters of from 2 10
30 incheo.

Another question affecting ¢ 15 the number of sections that
there are to be in the armature and in the commutator.  Many
sections increase the diffienlty of winding and’ insulating, and
mcrease the size and ost of construction of the commutator,
while few sections give greater losses in the coils short-circuited
under the brushes, causing sparking, and give greater variations

* \We are imdetted for these figures, as well as for others that fullow, to the valuahle
anticles by A, F. Wiencr, entitled ** Practical Notes on Dynamo Cakulation,” which
have teen running fus some time in the Electrical World,

in the total clectromotive-force generated, Thirty-six divisions
cause only a variation of one-fifth of one per cent., so that this
would be plenty for steadiness; but, besides this, the sclf-
induction in the short-circuited coils require that the number of
loops per scction should be kept down, which would both tend
to decreasc the total number of conductors and to mcrease the
number of sections.  From 40 to 6o sections is good practice
for pressures up to 300 volts on bipolar machines.

For high pressures, the effect of selfsinduction in the coils
comes still more into play in increasing the number of scctions,
as also the necessity of keeping the pressure between adjacent
segments low cuough not to maintain an arc across the insula-
tion between them.

Let us, then, decide upon a number of sections for the com-
mutator.  Each commutator bar will begin one coil and end
another, so that the number of armature and commutator scc-
tions will be the same.

We may now select a value for /, abtained from a similur type
of machine in practice, and obtain ¢ and the total number of
conductors ; then select the nearest number to this which will
give the chosen number of sections, and correct the assumed
value of /. Knowing now the number of conductors per sec-
tion, we can decide, from considerations above given, and from
convenience in winding and insulating, the form that the sections
will take and how they will be placed and wound. The circum-
ference of the armature is readily deduced from this, and, there-
fore, the diameter. We may now see if the length chosen and
the diameter deduced bear rensonable proportions to each
other; if not, a new value of / may be selected.

The sclection of the type of annature need not be finally made
until after a preliminary calculation of the dimensions, though,
as we have seen, u higher v is allowed for ring than for drum
armatures, .which should be considered.

(7o 4 Continued.)

** A BOOSTER. "

AT the request of the Canadian representatives for Crompton
& Co., London, Eng., the Montreal Electric Co. have lately in-
stalled at the Royal Victoria Hospital, Montreal, a * booster” in
connection with their storage battery plant. The “booster” allows
them to light the house circuits at the same time as-they are
charging the battery. The accompanying diagram shows the
principle :

llOVo]f.s e Lijbfo

]
et

L__V__._J )
Booskr  ell. Sten Tj_:‘

|

Accumuln’f’o

I

“A Boostkk.”

Heretofore it was necessary to run a dynamo for charging
along, speeding itup to the required voltage, this of course being
too high to allow of their running their lamp circuits at the same
time.

The “booste: " is arranged so that it can also be switched in on
their three wire bus-bars ; it then supplies the boosted current
fram one crcuit when the motor is fed from the other. The
batteries can also bedischarged either on their two wire or three
wire bus-bars. The amount of current furnisked to the batteries
is 50 amperes normal.

The Common Pleas Divisional Court recently dismissed an action
bLrought by a workman against the Hamilton Street Railway Co., for in-
Junes received by coming in contact with an electric car while engaged in
limng wn mils for the new track. The court decided that there was no
statutory duty on the past of the motor-man to sound the gong at the place
where the accident happened. and that unless the presence of danger was
appatent 1o hita in time to prevent the collision, hie was aot to blame,
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TRANSMISSION OF POWER BY BELTS.*
By Gro, Fowigw,

I VENTURE to say that there are few appliances so wuch alweed and
neglected as the one under consideramion, namely, the old aud tried
friend of all shops and factories, the belt,  We find it sttetched out of
all resemblance to its former self. We see it Jaced in a slipshod man-
ner with pethaps half the lace boles tarm out, giving oppartusity for the
belt to catch againd the fingers of the shifter and Gnally tear out and
come down on somebody’s head, When we go into a shep or factory
and see the belts in the condition described, we are pretty sure to find a
shop where the time of attending to the shafting, hot hearings and
attendant ills wonld make a big item in the accoums itit was counted
on the list of running expensess But this kind of a shop never keeps
much account anyway, aml guesses at the charges to be made for work,
with the result of losing woney.

It 15 not idle capital to have belts runging slack and doing less work
than they might possibly be made to do, for it is much better to have
the capital invested in this way than to have delays, cut boves, and the
annoyance that follows in the wake of all unsatisfactory machinery and
parts in the whole establishwment. 1t is a pleasure to see a nicely running
belt, to go into an engine 10om and see the great driving belt that is
runging the whole of a great plant and deing it without apparent effost,
the belt running so loose as to give a <ag to the upper half, and the
lower half cunning straight as a line.  Thisis a sure sign that the jour-
nals arc running cool and everything is going along nicely.

1 do not wish it understood that everything in this papee is original
with me; on the contiary, some of it is borrawed from the best engi-
neering practice in the conntry, | have been very generously assisted
by the several belt manufactwsing companies, whe gave me good hints
on the use of belting. 1 baveako studied suzh works as Morin's,
Cooper’s, Nicholaon's, Thurstan'’s, an out of these T have taken and
adopted several valuable rules and formula.

There are few engineers who have not been frequently in want of in-
formation or reachily applicable formula, upon which thiey coukd place
reliance, giving the power which, under given conditions and velocity,
is transmitted by bedts without unuwal steain or wear, therefore [ be.
lieve it is well to study the experiments which are given in the works of
the different authors, and acknowledge and adopt formula therefrom,
and apply it 1o daily use.  But in doing so we wust be careful, because,
notwithstanding the existence of this mathematical and eaperimental in
formation, the numerous tables that have been given by mechanical
engincers appear to have had only that kind of a basis which has come
from guessing that an engine, or & machine, cither the diiving o the
driven, with a belt of given width, was producing o1 requiring some
quantity of power which might be expressed in foot-pounds generally
without any stated arc of pulley contact.  Fornstance, one writer ~ys
that a single leather belt one inch wide, running 1000 fect per minute,
will transmit . 76 horse power 5 another asserts .93 horse power ; anotha
claims one hotse power s another makes out 1,33, and still another
figures it out to be 13£, and so on, thus producing conthicting testimony,

The mile which 1 bave acknowludged and adopted may be thus ex.
pressed s An ordinary single leather belt one inch vide, with a velocity
of 600 feet per minute, will transmit one horse power.  After an exami.
nation of differcat test books, I find that General Morin’s data gives as
the clue to the truth of this rule, and also that it is supported by other
good authority,  Meoin says: ¢ Belts which are desigaed for cominuons
service may be made 1o bear a tension of L5351 lbs. per .oo135 square
inches of section, which enables us to determine the breadth according
to the thickness.”  This is equal to 355 lbs per square inch of beht
leather, and isalso equal to about one tenth of the breaking strength
of the same as given by Mr. Rankine and other gomd aumhoritics.
Cooper in his warks says if we substitute 330 the for 355 Wbs. per vquare
inch, we strike the component patt of a hornse-power and deduce the
following : ane square inch of belt leather at a velocity of 100 feet per
minute will transmit one horse power with safety, and from these data
getthe rule: The denomination of the fraction which eapresses the
thickness of the belt ininches, gives the velocty in bundeeds of feet per
minute at which cach inch of width will transmit one horse-power : and
as the ordinary thickness of a angle leather belt s generally about ¥y of
an inch, we simply multiply the denonunator of this fiaction by 100 and
get the 600 feet at which a single strap one anch wide should run to
trapsmit onc hotsc powner,

No rles can be given that wall apply to all caces—circumstances and
conditions must and will modify them.  Belts, for instance, for machines
which are frequently stopped and stasted, and shifting belts, must be
wider to stand the wear and tear and to overcume the stasting friction,
than belts which run steadily and contimunusly.  The beeaking strength
per anch width of belty when made from good ox hide, well tanned, has
been determined as follows

In the solid leather
At the rivet holes of ‘phco.“
At the laceholes....ooiiiall

675 ibs.
ceee . 3062 0
210

*Paper read beforc Toronto No. 1, C. A, S, E., February gth, 189s.

Engineets are often required by their employers to put up news <haft-
ing, pulleys and belts for the purpose of domy an additonal amount of
work which may be stated in hase power, and the matter of proper di-
mension of same, such as aze of shaft, diameter and speed of pulley,
width of belt, cte., are left to the judgment of the engineer. 1 have no
doubt that a majotty of the members of this asocaton are perfectly
competent to ovensee such wark, hut to those whase practice along this
line has not been very eatended, amd who may be called upon at any
time to take such matters in hand, 1 offer the following information,
which is taken from standard works ancd anay be relicd on for everyday
use s

The safe working tension is asumed to be g5 I, perinch of widib,
which is equal toa velocity of about §0 squate feet per minute per horse
power, which is safe practice.

Naw et C = citenmference in inches of pulley,

D = diameter in mches of pulley,

R = revolutions per minute,

W = width of beltin inches,

Il = horse power that can be tansmitted by the belt,
Then, to tind the horse power that a single belt can tanmit, the size
and speed of palley and wadth bong given, the formuala waukd be .

i}

CxRx\W CxRxW
SN S e =,
144 X 50 7200

or we may stifl further simplify the process by substituting 1 for C and
divide the constant 7200 by 3.1316, which is the propottion of circum
o Ix RaW
The formula woukd then e DR H.
2300
The transmitting cefficiency of double belis of average thickness is to
tha. of single belts as (0 is to 7, therefose for double belis the forauta
Dx Rx W "
1575 '
The horse power to be transmitted, and the size and speed of the
pulley being given, to find the width of belt required ¢
H x 2300 y 1x157
= =W, P s beli< X 1575 {
Dx R For doubile belts xR =\V,
The horse power, speed of pulley, and width of belt being given, to
find the dinmcter of pulley required

. . Htx2 .
For single bcll.\-—T;.’_o_o—- D.  For double belty —— Hx 3575 - py

U x W RxW—
The horse power, dimueter of pulley, and width of belt being given, o
find the number of revolutions required :
Hx2300 _ 12, For bouble bets — 1% 1375
DxW Dx\W

In the rules T have assumed that the belts are open, the pulleys of
cqual diameters, and the ate of contact is the semi-circumference. I,
however, the puileys are of different diameters and the are of contact
is less than the semiscitcumference, the tales must be modified accord-
ingly.  The widih of a belt requited for any work depends on thiee
conditions : 15, the tension of the belt s 2nd, the size of the smaller
pulley and the proportion of the sutface touched by the belt 3 3ed, the
speed of the belt, The average stiain under which leather will break
has heen found by many esperiments 1o be 33,200 Ibs, per squareineh of
vross section.  In use on pulleys, belts should not be subjected to a
greater staain than uae tenth their tensile strength, or about 330 the, 1o
the square inch of cross section.  This will be §3 M. average strain for
eveey inch in width of single belt 17, of an inch thick. The strain
allowed for all widths of behing (single or double) is indirect proportion
to the thickness of the belt. This is the safe limit, for if a greater strain
is attempted the belt is tikely to be overwarked, in which case the re-
sult will be an undue amount of strctching, tearing out at the lace holes,
and damage to the joints,

The working adbesion of a bebt tothe pulley will be in propotion bath
to the number of square inches of belt contact with the swiface of the:
smaller pulley, and alvo 1o the aze of the circumference of the pulley
touched by the belt.

ference o diameter.

would be

For single belts

For single belts— =R.

Thisadhesion fores the baas of all nght calculanon
w ascertaming the width of belt necesary o transmit a given hose
power. A sangle belt Ly, of an inch thick, subjec.ed to the strain which
I bave given as a safe rale (35 s, per inch in width) when toucking
of the arcumference of the pulley, will adhere & 1 per squate inch nf
the surface contact ; or if the belt touches Y the ciccwnference of the
pulley, the adhesion will be & I per squate inch of eontact, and o on

Mr. Evan Leigh, CE., of Manchester, Eng, gives the following rule
for finding the horse power that any given width of double belt is
capable of driving ¢ Multiply the number of wpuare inches of belt con-
tact on the swaller pulley by ane-half the velocity of the belt in feet per
minute and divide the product by 33,000, and the quatient will be the
horse power. Mr. Leagh abo gaves a sule for findirgt the proper sadth
of doulile belt for any gaven horse power . Maltiply 33,000 by the harse
power required amlb divide the product, first by the leagth of cantact in
inches on the smaller pulley, and again by onc-half the speed of the bk,
the quotient will be proper width of hiclt.

Now, if these rules (wlnch the author devised some 20 years ago) can
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be compared with the single straps as at present used in mills, it will be
found that they considerably overshoot the matk § yet single belts, being
»o much weaker and more {iahlc to stretch than double ones, ought to
have less strain upon them.  The seciet of wide double driving belts
maning so mysteriously long without attention will at once be seen,
when it is consdered that single belts are generatly made to do two o
thice times mote than they onght to do for their width and speed.

For existing establishiments where it is not convenient to alter the
speed of shafting or size of drams, in driving machines with single steaps,
the following rule will come aeater to actual practice: Multiply 33,000
by the hotse powet required and divide the product, fiest by the leagth
in inches covered by the belt on the smafler pulley, and again divide by
the speed of the belt o fect per minute 3 the last quotient will be the
proper waidth for a single belt, .

This, and more than this, is what single belts are made to do when
driving machinery,  Comparatively, then, the stiong double belts,
working as per first rule, have exceedingly light work, which can be
done with great case while running in a siack state.  Hence their dura.
Lility, and the nearer a nser of belts can approach the mle piven for
double belts, the longer his straps will last.

To determine the strength and size of a_belt, find fist the amount of
labor to be pecformed by ate This labor iy its tension with velocity,  If
a belt passes over a3 foot pulley which makes 100 revolutions per
minute, its velocity will bed 100 x 3% 3.1416=042.48 revolutions per
minute.  Now, if lflis belt is to transtuit 2 horse power, its tension on
2x33,000

942,48
that one side of the beit is stack 3 if this is pot the case (which in the
average of practical inmances may Sz depended on), the tension on the
following stde of the belt is subtiacted from the above. We here see of
hiow wuch mote scrvice the hodzontal belt is than the vertical one, forit
increases the tension by its own weight and abso by the are of contact.
In most of these cases we may neglect the width of the pulley in the
caleulations of friction ;s for l?lc strengith of the belt, o sufficient 1o stand
the temsion, makes the belt wide enough for adheson.  In all cases it
is advisable to make the belt sutliciently wide,  Noother loss atises from
tov wide a belt than that of finst coste 1f a beltis too natow or the
atc of contact 1o short, the tenvion must be increased i order to afford
sufficicat adhesion 1o the pulleys.

Short belts e very disadvantageons and sv are vertical ones ; they
always tequite mote temsion than cither long or hotirontal ones. Those
which arc 100 natow will streteh, in consequence of which tension and
adhiesion are diminished.

The adhesion of leather upon smooth surfaces is greater than upon
rough susfaces, and for this reason pulleys ought to be made  petfectly
sound and smooth,  Frequently we see the sutface of pulleys convea in
order o prevent the sunning ul% of the belt, but this conveaity must be
very small, or it will diminish the adhesion,

[tis of great importance that a helt should be of such a length that it
will adhete to the pulley enough to prevent it from sipping without the
necessity of putting on the belt so tight as to wear the bearings.  Every
bedt, to run casy and well, shonld be so slack when running that the
slack side should run with a wavy, undulating motion, without any
tension except on the working side ¢ and when belts will so tun without
slipping on the pulleys, they wear for a great leagth of time, for although
a belt may be heavily toaded, yet if at every revolntion it can have an
oppottunity for relief fiom its tension so as to contract back toits
natural teature, it will prevent it from breaking by the stress upon it,
But if it be kept constantly strained toits greatest eatent on both sides
of the pulleys it will wear but a short time and will soon be desttoyed,

the pulling side will be: =701bs,  In this case it isassumed

A NEW REDUCING GEAR FOR INDICATOR USE.
THE readens of mechanical publications will have obnerved that in
late years much attention has been paid to the details connected with

selves with a pine lever swinging on 4 wood screw, and some apparently
thaught that any backward and forward movement was good enough to
connmunicate the motivn of a piston to the paper bartel of an indicator,

The development of the compound engine was probably the fisst event
which ditected the close attention of engincers to this subject, A cute
tain amoum of possible error may be toletated in cogines of small size,
but in the case of engines of such size aml power that a difference of one
pound in the mean effective pressure made a difference of 75 % 100-
hatse power in the wotk done, it lecame evident that accuracy in every
detail was essential in order (o anive at reliable conclusions.

Following the application of the steam engine for generating clectne
currents, the clectrical engineer in establishing the relations between the
fist mover and electric energy, required a precision and  dusability
which at first was comsidered impossible of attainment. 1t must be ac-
knowledged that the makers of indicators have kept abreast of the
demands, while the reducing gear remains a poor complement.

The pantograph and lazy-tongs were in favor for a loug time, but now
it would be a rare thing to hear an olservant engineer say a word in
their favor. s a geometrical question they ate correct in principle but
short lived in - use, losing truth from the effects of wearin the numerous
joints, and in best conditivn they are unfit for bigh speed in revolutions.

In the improved device, herewith iHustrated, the reduced reciprocat-
ing motion for operating the paper bartel of an indicator is obtained
from a stidling rod, which is actuated by a lever swinging on a fulcrum,
the other end following the motion of the cross-head or other suitable
point. The conditions under which a swinging lever must act on a
sliding rodd in effecting a tiae reduction of the motion of a piston is best
illuctrated by the diagram.

Itis demenstrated in Euclid that of any number of lines be drawn
from a point A to the line B C, then any line D E drawn parallel to B
C cut> all these lines in the same propostion or in constant ratio.  In
the diagram, A represents the fulcrum of the lever, B Cthe motion of
the crosshead during a stroke, A B, At and s0 on to A C, successive
positions of the lever during a stroke, and D E the axis of the slide rod
which must be parallel to B C. The part of the line D E, between the

lines A Band A C, is the reduced motion on the line

\ D E, corresponding to the stroke B C.
To put the above in a practical form the first condition

is, that during the stroke the lever is fice to alter in

ﬂfnucgﬂ N.B lengh, as required by the varying distance between the
' fulcrmn and the dnving point on the crosshead,  This
_Ll meHTSPATENT_ is accomplished by a rod sliding in a tulx, the common
l . 1894. telescopic connection.
m L
—d - . W—-2. e
et S L e e f s
) 70.3.
r—:i ! i g4 < ; l\(../”
Py ! 6.2, . X
b———‘{{ . 4 \ in I ﬂ
f S dad bty ", 3.
Tl . "
| - DN = = : (@) s |
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H : LA Figures 1 and 2 are fromt and side view of the
i Lt e ’~.\\‘\\— ‘_“']g lever. The pin (Iig 4) connects the tube end of lever
! = -~ S (N i with the crosshead, the fulcrum pin (Fig. 3) pascing
, C ~ N\ U through the eycon end of rod. ln Fig. 3 the fulcram
: \\\ \ is intermediate.
RS J N \ \ The second condition is that to maintain a constant
o\ . . \ . ratio in ail positions between the leagth of the lever

the usc of the steats engane indicator. Al of the usual fonns of saduce
ing gear have been condemned, some fiom error o prnciple and «me
from crror developed in use.  Many engincers have contented them.

and the distance Letween the fulcrum and the asis
of the slide rod, the puint on the lever which actuates the slide rod
must shift its position during a stroke and always e on the line D C
ot some line parailel to it. This is effected by a sliding contact
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of the lever, with a cylindsical picce called the r1ocking slide caesied in
a case on the slide rod,

oW T
R (L) W
Lo o2 X e am
L _.,.g_._ﬁf;'j?: — ===
llCJE@; - 4
3 v

Cut No. 3 is the sljde rod 3 Fig 1, a front view, showing the circular
case A3 Fig, 2, a plan; Fig. 3, an ead view : and Fig. 4, a section of
the cae.

No—4,

FIGs /. Fic, 2,
4 T
QN O
scatg ’

whl L 0

Cut Ne. g is the tocking slide R. - Fig. 1 is a side and Fig, 2 an end
view.  Fig. 3is a seetion of the case and rocking slide, with the ful.
crum end of the lever in position,

ol admission, eut-off; exhaust and compression are acenrately laid down,
the form of the eapansion cwve is not distorted and ¢an with confidence
in the results be compared with a hyperbolic, a saturation, or au adia-
batic steam cueve,

The fulcrum is adjustable in the slot N, awt 3.
or short diagrams can be made as desited.

{tis preferable, but not necessary, that the lever at midastroke e at
a right angle to the piston rod,  In diageam, cut 1, the line A2 is cat
by D E in the same ratio as the others.

In conjunction with the adjustment of the fulcrum in the siot N the
lever may be of any convenient tength, bat in its position of least Tenpth
should not be less than 3% of the stroke,  In cases where extreme
vanations in the length of stroke are to be met the tube of lever is made
in two or more picees, buckled together in the ordinary manner,

By this means loug

SCALE

A N

NO0—s§,

Cut No. 6isa detail of the siring operation.  Stungs § 8 may be led
froum the encs of the slide rod, but preferably from the case.  Referting
to Fig. 3, in cut 4, it will be seen that the ease is wider than the con-
tained rocking slide, and that from circumfer-
ential grooves cut on the exterior string holes
are drilled to the interior where it isnot covered
by the rocking stide.  The strings are held by
knots in the interior of the case, and may if
requited be led in the groove to a point where
it leaves the case, at a tangent parallel to the
slide rod.  This parallelism is constantly main.

tained on the frame I¥ by pulleys P tuming on
a stem that i held in standards X set in the
holes H in the fiame, the axis of the stem and
the groove of sheave coinciding with the line of
the string. When properdy set, the strings
after passing the sheaves go direet to the indie

cator at any angle.  [n this manner four or
more indicators can be operated at the same

time from onc reducing gear.  In the case of

Cut Na. 51s the frame F, carrying all the moving and stationery pans
in position, with the lever in two positions and case and rocking slide

in section.  As seen incut 5, the slide rad i< held in position by the
slides D D as shown in cuts 4, 5 and 6, the rod of lever passes Jdiamet-
ricaily through the hole 1 in the rocking slide, and the slots B B in the
case. Thelever is free to slide in the rocking slide; the slots permit
the required angularity of the lever during a stroke, and the consequent
roll of the rocking slide in the case.

Referring 10 diagram, cut 1, all points on the 10d of lever when work-
ing describe arcs with A a< a centre.  The point K on the lever coincid-
cd with the line DD E when the lever stoad in position A6, In the
position A C the point K is at L., the rod having slid the distance 1. M
through the rocking slide and case, and the point on the lever actuating
the slide rod has heen transferred on the lever from L to M, and in all
positions is found on the line D E with the axis of the rocking slide
intersecting the same point.

In this manner the geometrical conditions to communicate a true re-
duction of the motion of a piston during a stroke to a sliding rod is com-
plied with, and the velocity mtio between crosshead and slide red is
constant and invariable.  On diagrams taken by this motion the points

engines which should not be stopped 1eserve
strings may be reeved in empty holes and used
if a working string brcaks.  In cases where
the strings would be objectionably long, and
crears ot irregularitics be inttoduced by ts
deflection or unsteadiness, the slide rod i
lengthened to the extent required with a picce
of cold drawn tube buckled to the end of the
slide rod,

It will be observed that the device betsseen
the operating strings and the crosshead s a
combination of three rocking and four sliding
contacts, and contains in a straight line the
principle of the pantograph, with true action
timited to parallel lines.  *

Itworked steady, and diagrams were of unifonn length at slightly
over 400 revolutions per minute, the highest it has been applied 1o, It
is in use in the largest steam using establischments in this country, and
is peculiarly adapted for lighting and power stations and locomotives.

There are four pesmanently crected on engines in the lighting and
power stations of the Royal Electric Co., Montreal, where they have
worked day and night as required for the st five months,

The clevation of design No. 6 shows it erccted on a locomotive with
a four bar stidie.  Manufactured at the Reliance Works, Darling Brow,,
Montreal.

The Dunnville Eleetnie 1. ght Co.., Litnited, have decided ta crect a power
station, and to inst\ll an incandescent lighting plant of 1.000 lamps capa-
city. The last annual statemient of the company shows a surplus of §7.117,
cqual to 13 per cent on the capital.

The municipality of St. Laurent, has geanted a thirty yeare exclusive
highting and railway franchise to the Monteeal Dack & Island Ratway Co.
The company giarantee to have an clectric road in operation by the end of
the present year. St Lawrent is onc of the largest municipalitics on the
island of Montreal, embracing an arca of over 54 square miles
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ELEGTRIC RAILWAY DEPARTMENT.

AN ELECTRIC SHUNTING LOCOMOTIVE.

Whatever opinion mity be hicld of the apphcability of clectricity
to heavy railway work at the present time, there can be no question
that it is cminently suitable for light service. We have on
severntdd otcasions emphasized s advantages for light shunting
work or for conseymg goods cars to the main lines from manu.
factaries or other points of supply situated at some distance
therefrom ; and in the issue of this journal for September, 1893,
we descnibed two electric locomotives constructed for such
service in America. At that time there was, we believe, no
similar service performed in this country ; but we are now able
to give some particulars regarding a plant that for some months
has been  constantly  cm-

with a vulcanized fibre pinion with steel end plates of 21 tecth,
which gears with a cut cast iron wheel of 72 teeth on the gudgeon
shaft, on which is keyed a chain pinion: of seven teeth, driving a
chain wheel of 22 teeth.  The later is split into two halves, and
is fitted to onc axle of the locomotive. A sand box is provided,
and the car is fitted with a controlling switch, resistance box for
starting and regulating the speed, and a reversing switch. The
weight of the locomative is 3 tons, o cwi, 9 qrs.

The system of collectors on the locomotive lends itself parti-
culatly well to the requitements of this line, as theie are many
points, curves, and crossings. The system consists of two
wiought iron bars placed about 6 ft. ap.rt, one of which isalways

rubbing on the under surface

ployed at the testile mach
inery works  of  Messrs.
Tweedales and  Smalley,
Castleton, from whom we
learn that the entire installa
tion has worked admirably.
Although the service 1s very
light, it is hardly nccessary
to point out that, were it re-
quired, a locomative of much
preater powet could be pro-
vided : and wherever loco-
motive power is needed at
private works possessing i
stationary power plant, there
15> probably no method of ob
taining motive power more
conveniently and econoun
cally than by the addition of
an electric generator and the
construction of an overhead
wie system.  The interestof
the arrangements now to be
descnbed anses chietly from
the hint which they convey
of possibilitics, for the lozo-
motive is designed to draw a
loaded wagon not excecding
twenty tons weight ataspeed
of abou: two miles an hou
1t is used for shunting wagons
on a siding connecting the
boiler house and  delivery
stores ofthe teatile machinery
works with the main line
‘I'he clectric generator, which
1s of the patent Manchester
type, is designed for an out-
put of 100 volts, 54 amperes,
at 1,100 revolutions per min-
ute, and is drivenoff the maun
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of the overhead wire. ‘This
system is controlled by Messrs.
Mather and Plat’s patents,
and has lately been used on an
extended scale on the Douglas
and Laxey Electric Tramway,
of which a description was
given in a recent issue of this
journal.

As the locomotive is only
required for two or three hours
each day at odd times, it will
be at once seen that a very
great saving is effected by
using an electnc locomotive 1n
place of steam, as the genera-
tor is simply started whenever
itis required.  As an ordinary
labourer looks after the entire
plant, including an overhead
electric travelling ‘crane, sup.
plied by Messrs. Mather and
Platt, to lift three tons, and
worked from the same genera-
tor dynamo as the locomotive,
the cost for attendance is also
small.—Railway World.

SPARKS.

Several extensions will be made
to the lines cf the Ottawa Strect
Railway Co., during the present
year.

A movement 1s said to be on foo,
10 extend the Peterborough Electnic
Street Radway to Lakefield, a dis-
1ance of nine miles, using the G, T,
R. Co.’s Irack,

Mr. Fowler, of Carleton Place, who
is the clnef promoter ¢f the Pesth
& Lanark Electric Railway scheme,
states that the enterprise wall shortly

shafting in the works. 1t s
fitted with fast and loose
pulleys, so that it can be stopped when not required.  The current
is conveyed fiom the generator alony the top of the enyine-house
te the overhead wires, and returns through the rails, winch are
bonded with copper strips and rivets.

‘The locomotive, which has been designed and constructed by
Messrs. Mather and Platt, Liinited, of the Salford Iron Works,
somewhat tesembles an ordinary goods wagon. It is fitted with
coil spring buffers of the standard height and centres, axles
boaes, and gpuides, and hand screw bireaks with wooden break
blocks beating on the car wheels, which are 28 inches in diameter.
‘The locomotive is rocfed in with galvanized corrugated iron
carncd on wrought iron pillus. These continue through the
roof and carry the collector bars.

The driving motor is also of the Munchester type, and is
mounted on a cast iron bed-plate which slides on cast iron
brackets bolted to the framing of the car.  The motor 1s fitted

ELKCTRIC SHUNTING LocoMorne.

assume pracucal shape,

‘The Metropolitan Rulway Co,, of
North ‘Toronto are sceeking power
fram the Legislature 10 operate their system on Sunday, for the alleged
purpose of carrying milk to the city. It is said to be the intention of the
company to extend their line during the present year, and to actively en.
gage in the handhing of freight for the Toronto macket,

As forshadowed in our last number, a company to be called the Halifax
Electric Tramway Co., Limited, has Leen incorporated to acquire the
ownesstup of the Halifax Street Rinlway system.  ‘The promoters of the
company are. H. M. \Whitney, of the Dominion Coal Co.. G. B, M,
Harvey, Boston . James Ross, Montreal, M. Dwyer, David McKeen, J.
Y Payzant, Allan Haley, Thos. Lynen, A. Burasand W. C Ross, Q. C,
Nova Scotit,

‘The New Westminster & Byiug Inlet Telephone Co. of Vancouver, B.
C., of which Mz, H. V. Kent is manager, have secured control of the tele-
phone systemn at Rossland, B. C. Itis the intention to extend the system
to all the leading mines in the neighborhood. and there is a possibility that a
hine will be built in the near future to Northport. A new building 1s under
construction, and is about ready for occupation. The loeal nanagement
will be in the hands of Mr. G. A, Smith.
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ENGINEERING NOTES.

Itis of course necessary to have a set of heavy fire tools in
cvery boiler room for the purpose of handling heavy fires, but
there should also be a sct of light tools there, for in many places
the latter may be used to advantage during a large portion of
the time, thus saving much labor on the part of the fireman. Do
not compel him to use a hoe that weighs 75 pounds, more or less,
to draw the ashes out of the ash pits, when a much lighter one
will answer cvery purpose.

\When buying gaskets with which to pack man-hole or hand-
hole covers on steam boilets, be careful to sclect those that are
soft and tough, and not too thin, for the inside of the heads
whete these are to be used, and also the covers themsclves are
frequently anything but smooth and true, and the gaskets must
“fill the gaps” as it were,

it is a good idea t¢ have extra man.hole cover guards on
hand, so that if one 1s broken on Sunday or some holiday when
it may be difficult to procure another, no loss of time will be
necessary. Especially should this be attended to in plants that
are located at a distance from foundries and machine shops.

In case of acaident to the feed pump, or any part of the boiler
which makes it necessary to reduce the temperature at once, it
1s much better to cover the fire with damp ashes or fresh coal,
tather than to attempt to draw it, for when a fire is disturbed it
gives out an intense heat for a few minutes. =

It is a good idea to be as economical as possible in the use of
oil, but it does not pay to attempt to run an engine with an in-
sufficient quantity of cylinder oil, for not only will the cylinder
be ruined, but you will use extra oil enough ta mych more than
pay for all the cylinder oil needed.

Always have o sight feed oiler located where it will drop oil
on the piston rod as it travels back and forth, for it lessens (fric
tion, saves weir on the rod, and makes the packing last much
longer. This applies to bath fibrous and metallic piston rod
packing.

In laymng out the holes 1o o belt for the lacing, do not get them
too near together, for while this practice makes the finished lac.
ing stronger, it nakes the belt weiker on account of the large
amount of material cut away in making the holes.

After cleaming boilers do not screw up the nuts on the man
hole and hand-hole covers any ughter than is necessary, to1 you
miaty break the guards or dogs that hold the covers in plice, and
cause yourself much trouble.

\When wiping up the engine be constantly on the watch for
loose set-screws, keys, nuts and pins, for by attending to this
simple matter, many an expensive shut down has been avoided.

When fiting grate bars to a furnace do not make them too
tight a fit, for expansion by heat must be provided for, or else the
bars or furnace will be ruined.

When setting a boiler, pieces of comion steam pipe, say abom
one inch in diameter, should be built into the outside walls in
such a way that they will allow the air in the space between the
two walls to escape when the heat expands it, and also allows it
to enter this space when the bailer cools off.

Try gauge cocks often and keep them in perfect arder, for you
cannot tell how soon the gauvge glass will leave you in the lurch,
unless you have them to fall back on.

Ashestos packing for valve stems and similar purposes is much
improved for use by oiling 1t well with cylinder oil before putting
it into place.—Power and Transmission.

PUBLICATIONS.

The March ** Arena " 1s 2 good representative number of this alive and
progressive magaziae, which, whittever may be said of vontemporary litera.
ture in general, is certainly showing no decline in vitality and vinlity with
the progress o the New Year.

Students of telegraphy will be interested in knowing that a uscful work on
their behal! has tately been published at 29 Ludgate Hill, London, E.C..
entitled ** The ‘Telegraph Guide to the New Examinations in Technical
Tclegraphy,” by James Bell, A, I. ELE.  Thequestions therein will be found
uscful by the student in testing his knowledge.  The price of the book is
1s. 64,

**The Engincers’ Aonnual™ is the title of a hand.book for Canadian
marine engineers, issued by the Canadian Marine Engincers’ Association,
The name of Mr, O. P, St. John appears on the title page as having been
the compiler of the book, which we regard i itself as a guarantee of the
accuracy and valuc of the contents.  The book 1s mieeting with a ready sale
at $1.00 per cupy.

MOONLIGHT SCHEDULE FOR APRIL.

{;3‘3‘{ Light. Extinguish. i\lgur‘;r
l .M. .M. TN

[ mMone | -

....... , o AN guo |0

3 . LM, 120 " 4.40 3J.20

4 l w 2,00 w440 2.40

Seeenes n 2,40 o 4.40 2.00

[ (AN | u 300 n 440 1.40

Teoenns i No iight. No light.

8 . No light, No light.

L PR I Nolight, No lght, .
10....., P’ M. 7.00 I M. 920 2,20
[ IR ' w  7.00 w 10,30 3.30

2. ’ W 7.00 w o 11.40 140
13...... w700 ALM oo 6.00
Weoontn ‘ w 7.0 " .40 0.30
1§e0cens | " 7.10 " 2.3 7.20
10,0000, o F.t0 o 300 7350
1700000 w o 7,10 w330 8.20
18 LA () v 400 8.50
1)...... M ”" 7-10 " 4.20 10.10
20 . " 7.to * 3.20 10.10
2., w  7.to w310 10,00
22... " ;0 " 410 9 30
23 w 72 w310 0.30
24. " 7.20 " 4.10 9.530
25 e " 7.20 " .10 9.50
20. . w800 « 400 ' So0o
27 e w910 400 630
28...... w 10,20 w 400 | 340
29.. ! " 11,00 w400 | 300
3o0.. i w1120 o 300 . J4u

1
Total, 170.10

\Where the valve stems of Corhiss or other engines are fitted
waith stuffing boxes for fibrous packmg, it should be renewed at
intervals and not be allowed 1o remain in place until it becomes
so hard that it will no longer do the work for which it was in
tended.

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

A AMTFACTUKRKS AND HAS FOR SALE TVRKY DRSCRIFTION Oy

TELEPHONIG 3tvs- ELECTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES.

Wil furinsh tenders forsupplying Warehouses, Public Buildings, Hotels
and Dwellings with

PRIVATE AND 1.OCAL TELEPHONIE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL, ROOM AND
FIRE CALL BELLS, ELECURIC BEL LS, PUSH
. « « BUTTONS, ETC.

Whll also furnish tenders to Cities, ‘Towns and anhgcs l‘or PIRR ALARM
AND PoLICE PATROL SYSTEMS,

Catalogues will be furnished on application.

SALES DEPARTMENT ¢

MONTREAL:
Bell Telephone Building,
367 Aqueduct Street,

TORONTO -
Bell ‘Telephone Building,
37 Temperance Strect.

HAMILTON::
Telephone  Building,
Hughson Strect.

QOTTAWA ;

Telephone Building,
Qucen Street.

QUEBEC:
Bcll Telephone Buiding,
. John and Palace Streets

Beli

Bell

WINNIPEG:
Fotrest Block, Mawn Strect.
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CANADIAN GENERAL ELECTRIC GO.

(LIMITED)

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

NEAD OFFICE:
65 FRONT STREET, WEST, - - TORONTO, ONT.

Branch Offices and Warerooms:

1802 Notre Dame St. - MONTREAL. 138 Hollis Strest - HALIFAX.
350 Main Street . - WINNIPEG. . branville Strest - - VANCOUVER.

Factories: Peterborough, Ont.

4

150 K. ¥, MONOCYCLIC GENERATOR.

THE MONOCYCLIC SYSTEM

FOR LIGHT AND POWER.
A Complete Central Station in one Machine.

"PHE 1incandescent and arc lighting circuits are operated on the ordinary single-
phase system, thus avoiding the complications and difficulties in maintaining
a balance attendant on the use of a polyphase distribution. Our induction motors
operate as successfully on the Monocyclic as on the three phase system, but with the
advantage that the third, or power, wire need only be taken to those points at which
power is to be supplied.

Ploaso montion the CANADIAN ELECTRICAL NEWS when norresponding with Advertioors
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CANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

I ‘i problem of successful transmission of power to distances of from
five to twentv-hve miles or over has been solved by the mtroduc-
tion of

THE THREE PHASE SYSTEM

More than twenty-five plants of this desceription, ageregating thousands
of horse power in capacity, have been mstalled within the past cighteen
months with uniformly satisfactory results.

ALTERNATING REDUCTION MOTORY

SIMPLE! COMPACT! DURABLE!

These motors, after a most satisfactory pr(hmm wry expertence extend-
g over two years, have now been standardized ' sizes from 1 to 150
hm se power, and are placed on the market with the fullest confidence
m their ability to meet the most exacting requirements of clectric power

hL‘l'\i(_'(,‘, They are egual in starting, torgue and efficiency,

and superior in regulatiom to the best shunt wound direct
current motors.

In operatmn they require a mimmum of attention, having no starting
box and bemm without brushes, commutators or MovINg contacts of

any kmd

Plouso Tontion tho CANADIAN ELECTRICAL NEWS whon corrosponding with Advertieors
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SPARKS.

Work 1s procecding on the consteuction of & telephone hue from Moncton
to Hopewell Cape. N B

A company s sand 1o be i progress of formation, 1o supply electnie hght
to the Pansh of St Romud Que

Fhe Mattaw s Blectoe Laght & Power Co L fonnted bus been empowered
to increase 1ts capial stach from $10,000 to $30.000

I s st 2o be the mteaton of the Kingston Laght, Heat & Power Co.,
to mthe considerable additions 10 thewr steam and electnic plans,

The town councit of Magog, Que , are segotiating with the Donnmon
C otton Mills Company, 10 supply clectnie hight for the streets of that place

An ofler of $175.000 for the St Cathunnes & Niagara Central R lway, s
it 1o have teen atade secently on behalf of the Hamilton Radial Rinlway
Co,

Fhe Water & Laght Conunnitee of the aty counal of Vancouser, B C |
have resolied (o call for tenders for buth incandescent and ase bghung, for
tesms of five, seven or i years

1t 18 idd 10 be the witention of the Welland Elecinie laght & Power Co.,
10 tretiove theu  plant to the American side of the river, for the purpose of
obrtamimg cheap power from the hydraulic canal

Mr, LB Eckert, formerly local manager of the Bell Telephone Co, at
1izanttord. bas been transferted to Windsor, and Mr, 1), Roberts, of Nt
Cathannes, has been appointed local managzer ay Brantford.

Incorporation is bang sought for by the Sault Ste. Mane Puip & Paper
Co. Amongst other ttungs, the company sk for power to construct and
operate an electric tailway of rulways  ‘The capital stock 1s placed at two
mithon dolars

ftas reported that the necessary equipment 1s berag purchased for the
construction of 4 new mctathe telephone cirent etween Mantreal and To-
ronto. winch will bie 1o every way the equai of the famous long distance hae
trtuween New York and Clucago

The Nuagara Ealls, Ont., Electtie laght Co., i said to be askiag for a
ten years franchise, n consuleration ¢f which they will agree 1o furmsh arc
hghts at 28 0 per anpum, anstead of §35 00 a8 at present. ‘The com.
pany s present contract with the muniaipality has ye1 thiee years to sun,

Meo ] Co Mulin was presented witha purse of gold by his friends n
Ot previous to s depaniare for Valpatanoe, Chille, ahicee e proposes
to engage tn the electnal buniness  Mr, Mullin was foreman of the Ottawa
Car Works

locorporaton his been granted 1o the Victoria, Vancotver & West.
winster Rulway Co , for the purpose of constructing a hine trom near Garry
Point on the Fraser siver, throagh Richmond South. \incouver and Burn
abiy to Westumustes

A chanter of mcorporation has been granted by the Untano Legishture
to the London Radiai Fleane Rulway Co. wliich proposes to buld hines to
Woodtock, St “Lhomas, Port Stantey, Ayher, Strathtoy, Deleware, Lucan,
Nt Mary’s and other places.

Lhie Canadian Loconiotive & Engine Co . of Kingstan, are understaod to
be negotrting wath one of the Lirgest electrical supply companies 1n Chieago,
for the establishment of a Canadian branch at Kingston,  The company
have also secured the rght from a Gernan firm 1o manutactuie gas engines,

The anaual tepott of the Nagara Falls Patk & Ruer Ralway Co |, for
the year 1893, shows the teees ts 1o have been §62,481, as comparted with
$38.074 the previous sear. The operaung expenses, (including $10,000 for
advertining), were $42.994. s compared whth §34.136 101893, ‘The num.
ber of passengers carned during the year wis 479.710.

'he Berhin and Waterloo Street. Railway 1s to be unmedtiately converted
o the cectne system.  Mr. E. Car) Brethaupt, of Bethie, has been ap-
pointed consulting cagineer for the work, amis at present prepanng the
necessary plans ang speafications. A contract has been made with the
Berlin Gas and Electric Company to supply the power for the operation of
the 1004

Robert Conroy and John (. Nelson, Aylmer, Que., \Wm Jackson. Den.
ats, of Qutana, will apply for incorporation under the name of ** T'he Des.
chene Electie Company,” for the purpose of constructing and operaung
works for the production of electnaity for light, heat and power, and to dis.
tnbute and sell the samic i the town of Aylmer, and o other places 1 ihe
county of Ottawa, and in the townslup ot Ne-pean and the iy of Ottawa,
in the province of Ontano. ‘lhe headquarters of the company 15 10 be at
Aylmer, and the capital stock to cansist of §60.000, divided 1010 600 shares
of $t00 cach.

f
I'he promotors of the Hasmlton Valley City &
Waterlon Rar'way are <aid 10 hase had mwuch of
the necessary sutveving for the ine done, and -
rapgements made 10 commente construction 1w
mediately  should the charter tor winch apphea.
tan has been made 10 the Legislature be granted
the campany

- dpeolal Belb Pulleys -

MOTORS and DYNAMOS

Appucation has leen made to the Ontano
legilature for the incorporation of the Niagara
1t alls Blecitie Street Ratlway Co . with a captad
ek of $2¢0,000 to construct & sirert tadway and
to supply cleciezcaty, for bght, heat and power in
the aumicipalitess of the 1oun of Nwugaa, the
wullage of Niagara and the town of Stamford,
Cint

1he corporation of Bracebndge have secently
exchanged the 1.000 hght alicrnator instalied Ly
the Canadian General Electne Co. 1ast fall for a
s.000 higtger ofthe sametype.  This increase was
necesuiated by the phenomonal increase of thew
prvate ighting, the numter of incandescents now
installad 1n the 1own with a population of about
2,000, heing somettung over 1.800

The Mattana Elecine Laght and Powet Co.

UR Special Dynamo Pulley has heen on the
marhet for a numiter of years, and 1ts jeneral
adoption by cleutncians and manufacturers of
genesaton s <uthciens esnlence of 1s merits
ard pupularty.

WEB CLAIM @ Heat belt transmission surface ; teduces
belt tendion and journal fnction to a nunimum ;. runs
ncarly suiscless; entea strength(atl made for double belt);
will not *fly to pieces 1 cumtruction is of lughest arder
Teimore than Ol the bLill™

This paalley was uied with great sincess v Electric
Motors and Dynamos at the Warld's Calumbuan Espo.
tion, doing the heaviest susvice, and was the anly Njeeeial
Palley recoguizad by an anard

We simply raqued a trial

In ordering, gise net sire of shaft amd Ley-seat, and
atate leagth of hub desired, and whete located 1n telation
10 the um.

SOLE MANUFACTURERS

DODGE WOOD SPLIT PULLEY CO.
68 RING STREE1 WEST, TORONTO.

* have decited 1o establish an alternaiing ponet scr-
vice, and for this purpose have purchased from
the Canadian Gieneral Electric Co.. a one bundzed
hotse poact generator of ther acw monocyche
yype. The power wall be transmitted fiom the
company’s paner 11anen a1 McCools” Mill. a sie
to the town of Mattana, a distance of some thiee
and one hatf aules .

Mr. ¢ H O Sucklies has presented to the Cuy
Councld, of Victor a R € alegenthy teport an
the piresent condiion of the nea electnie lighting
plant  The report goes 10 show the the hghting
system has i many resprects been pootly coa-
S;(\)ﬂﬁ! and looscly managed, and that owing o0
the fact that the manal eapenda! §7.000 alove
the eatinate on a ute for the power station, the
capacity of the station has been reduced th 63
Lchts, and 1t has been necessazy 10 retamn two
watems of ighting  the all and Wood  anstead
of ane. The report \ays no syviem has been

tatherto tullomed in handhing supplies, which has
1ultal 1o unnecessan waste and desruction of
property. and suggeshons ate made 10 remmdy
ths delect

"CONSVULTING ENGINEERS

G.C.ROBB CHierENGINEER
A.FRASER Sec.Tres

Heap OFrice TORONTO

.l‘;lonso_montlon_‘lh_o—EA-N—ADIAN-—EL—?.CTRICAL NEWS when corresponding with Advortisers
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ROBIN, SADLER & HAWORTH

MANUFACTURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL ax» TORONTO

MACHINE Steol Rim Pulleys are practically
MOULDED unbreakable, are lightor and onslcron
STEEL RIM "“‘“' and coat same as cast pulleys,
°
ano GRIP ANY STYLE FURNISHED SPLIT

TURNED [N ANY LENGTHS UP TO 28 FEET.
SAVING COUPLINGS. STEEL OR IRON.
PERFEOTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.
RING OILING AND RESERVOIR OlL 3EARINGS. STANDS
I I A N G E R s FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
- PATTERNS FOR ELECTRIO WORK. OUR SPECIAL
- FACILITIES SECURE YOU LOW PRICES
AND PROMPY S8HIPMEINT.

(*eames)  WATEROUS

AHEARN & SOPER

CANADIAN REPRESENTATIVES OF THE

Westincrouse Ereetric & Mec. Go.

S
_SLOW SPEED
ALTERNATING GURRENT DYNANOS
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SLOW SPeED
ALTERNATING GURRENT DYNHMDS

from which can be operated from which can be operated

Incandescent Lamps, Arc Lamps - Incandescent Lamps, Arc Lamps

and MNotors. and Motors.

Please montlon tho CANADIAN ELECTRICAL NEWS wn..- 'corronoondlnq wlith Advortise—
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G w HENDERSON Manufacturer and Contractor ELE{}TR"}AL SUPPUES

FSUIMATES FURNISHED FOR

Wiring and Installing Comnlete Electric Plants
EXFFRIMINIAL MPARVIUS, MoDELs, PAFEERNS
L e s ‘S 21wyt 44 Bleury Street
i’;fu’..’:::{\":lzi‘1;,1'.'“.\,1\{(ln)x'uif\':fs:'\“. ANRDESIS IS RS o CORNER JURORS)

: e
EfLCIRIC AND Gas FINTURES ' -
Errcikie FaNn Maorors M ON I I{ l-1 A I
SOMOFFS FANCY AND MINIATURE INCANDESCENT LAMEPS « o o 4

22 PRONT STRSEr BT THE J. G. MCLAREN BELTING GO. monvreAL
THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: IS NOW BUILT IN CANADA

Suitable for oIl purposes  Mills, Electric Lighting and R:lil\\.lys. Heating, Fre

Owver 1,500,000 Horse Power in uase

Send for ong book, St Free onapplication «te Full mformution and Estunaies funnished

Head Opfice : 415 BOARD OF TRADE BUILDING, MONTRFEAL.

WM. T. BONNER : General Agent for Ganada

Shops at Belleville, Ont.

THE WESTON FLUE SCRAFER

STEAM USERS R RIS
. S 3 : 2
Deniring the services of CONPETENT EN- é R §
GINIFERS of angy clase, con obtain £ H

]
avber, intelligent and relioble : -
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<> SOMETHING NEW! Do

O those who use steam power the above seraper tills a long

felt want, and will be a verv welcome improvement on the

) : class of flue cleaners now on the maiket.
FIRE PROOF

Those who wish to obtain clean tlues. with least ditficulty-
cannot Jdo better than order a Weston Flue Scraper.
ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING@ CHAS. E. SANTO.

United States Gezetal Manufactuter's Apent for Canada,
IFR
MANUFACTURERS. TORONTO LONDON. ONT.AL10.




