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> MAGNOLIA METAL

——IN USE BY —
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JOHN LANGTON & CO.

Canada Life Building, Toronto
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=== Complete Plants installed.
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CORRESPONDENCE SOLICITED.
“ DIREGT-DRIVEN " DYNAMOS for large and small plants. SLOW SPEED GENERATORS AND MOTORS.
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MONTREAL INSULATED WIRE WORKS.
J. ROSS, SON & C0.

MANUFACTURKRS OF

INSULATED
ELEGTRICWIRES

And Wires for Annunciators,
Offices, Magnets and
Dynamos,

FACTORY : 41% \VIE.I.IAN .ST.,
MONTREAL.

Orders solicited und cavefully executed.
. 0. Hox, 14486.

Brosxm P, Puicuars, President, JuiN Canrort, Sec. and Treas

Elitht F PHILPS ELETRGHL WORK

(LIMITED)

MANRUPACTURRRS OF

Magnet Wire, Office and Annunciator ere.
Rubber Covered Wire, Lead Encased Wire,

TELEPHONE AND INCANDESOENT CORDS.
FARADAY GABLES.
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

New York Uffice: 10 Cortlandt Street. Mon’h'ea| ’ Ganada

Providence R. I.: American Electrical Works,

E. OGarL BRETHAUPT
CCGNSULTING

ErecTricaL ENGINEER

Graduate in Flectricnl Engincering at Johns
Hopkins University Haltimore.

....... Addecas : BERLIN, ONT.

RALYIE LA PLAMME jOIlN A, ANDERNON
LA FLAMME & ANDERSON

. CONTRACTING
ELecTrICAL ENGINEERS

13 Lateur Strect, MONTREAL .

08 ' PLECTRICAL SUIPLIES OF ALL
oo« DESCIITTIONS e 00

Annunciators ® concealed Winng in Famabed
Blectric Bells ' Buildings a Specialty.
REFAIR WORK coo sscoscvccnssace

GODFREY ST. V. MORGAN
BARRISTER, SOLICITOR, ETC.
27 Wellington St. East, | Oronto

STEAM USERS

Neairing the services of COMPETENT KN~
EINEERS of any class, can obtain
seber, intelligeut and veliable
wmen, dy applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

Gro. HUNT, President, 623 Dorchester Street,
\lonm.-\l.

J. J. Yok, Secretary Montreal Branch. Board
of Tradc Ruilding. Monireal.

Use Something Good

PEERLESS OILS

TARE NO OTHER.
MADFE STECIALLY FOR YOUR UsSF.
THE PEEKLESS BRAND 1S SECURED LY LETTERS
PATRNT.
Bext Ol in the market. Docs better work and more of
it. Saveathe Machinery and laus Jonger. Try it.
12 GOLD MEDALS IN 6 YEARS

St MasuraCruRkR:

SAMUEL RO(‘ERS & CO.

30 FRONT STREET EaST, TuRONTO, ONT.

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET!

Less FricrioN; Less Weak; LESS HEATING IN JOURNALS;
AND LESS O1L USED THAN WITH ANY OTHER METAL.

As liquid as water when melted.  Once uied, always used.  Prices right.
A TRIAL SOLICITED,

W. S. BATES - MEAFORD, ONT.

The F. E. Dixon Belting Co.

(LIMITED)

MANUFACTURERS OF

LEATHER BELTING

70 KING STI?EET EAST, TORONTO.

Headquarters for Electric and Dynamo Belting.

consvurms ENGINELRS

2%&"2&“3&2’%’;&2“.‘“ HEAD OFFICE 'ronomo
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FIRSTBROOK BROS.
King St. Eaat, - TORONTO.

MANUPACTURKRS OF
TOFPFINS,

SIDB-BLOCKS
an OROBB-ARMSB.

WRITKE FOR PARTICULARS,

The Canadian Ofes & School Furnitare Co.

PRESTON,
‘Ol1dY.LNO

THE GM.VANIG BATTERY WBHKS

¥
)

TORONTO

145 WELLINGTON ST. W.

ALLGEMEINE ELEKTRICITATS- GESELLSGHAFT

(DENERAL ELECTRIC CO., BERLIN, CERMANY)
w

Incandescent Lamps a Sp;cialty

P ——————

WRITFE FOR QUOTATIONS

MUNDERLOH & CO., (sole Agents)
==MONTREAL

“STARR”

INCANDESCENT LAMPS

FULL CANDLE POWER
LONG LIFE ® LOW PRICE

bases, etc., are uncqualled. Made with standard bases
and of ail voltages and candle power.

«++ TRY A SAMPLE LOT...

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

[RRGINTERKD, )

TORONTO ELECTRIC MOTOR GO.

MANUFACTURERS
Dynamos ..« Motors

ARC LAMPS FOR INCAXNDESCENT CURRENT,
REPAIRING A SPECIALTY.

107 Adelalde St. W. - Toronto, Ont.

SPECIAL © @

High Class Split Clutches
and Couplings

AND

High Class Split Pulleys

FOR ELECTRIC POWER PLANTS
. WRITE FOR PRICES ...

DODGE WOOD SPLIT PULLEY CO.

Ojfice: 68 KING STREET WEST, TORONTO.

YULCANIZED FIBRE (0.

SOLE MANUFACTURERS OF

ESTABLISHED 1873.

HARD VULGANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DL

OFFGE: 14 Dy ST., NEW YORK.

Jas. ST. CHARLES, Manager.

. . [LECTRIG S

Y and various styles of Omnibuses

HENRY PRINGLE, Sec'y-Treas.

ST. CHARLES & PRINGLE
OmniBUS GOMPANY

BELLEVILLE, ONT.

Manufacturers of

REET CARS . .

and Hose Wagons
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KAY ELECTRIC WORKS

No. 255 James Street N., Hamilton, Ont.

. MANUFACTURERS OV ...

DYNAMOS

For Arc and ... ...

Incandescent Lighting.

MOTORS

From 3 H. P.to 50 H. P,

Electro Platng Machines and General

Electneal Appliances. Sm:ci:ll :mcmim\

WRITE FOR CIRCULARS.

NORTHEY MFG. G0, - Toxorgo.. o

LIMITED
\ ) MANUFACTURERS OF

\ / STEAM MPS
“ ‘*ME?L‘:?[ @.N ‘W&po;s"rERPU

For General Water Supply
\""““‘ - aned Fire I'rotection.

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

HIGH CLASS PUMPING - ENG!NES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS,

FINE- - 1€ % |

"% vt gurs TELEPHONES

.OUR SPECIALTY .. ..

THE“T. IF. NESS*

Automatic - - -

--- e]eghone

PATENTED
Canada, Sept 12.h, 1803
Un.ted States Sept xolh 1803
Great Botan, Sept 10th, 18¢3.
Fiance, Sept. 1gih, 1603,

Specially Desi qu’d for Warehouse

;l ] and Factory Use.
rend for rew catalogue N oo,
) = : SAMPLF LETTER,
I Y oo \ : o 5 MonTREAL Oct. 30, 1
\
'&: .!\ _@ER\“‘ - 4 Measks. ' W, NEss & Co., 593
D I R S a0 Urng St . Montreal, P, Q.
~—t— ST T D s Dt Ak Nxs ~—In reply 10 ycurs of

the o*h we beg 1o say 1hat we have
uswevi one of your Autematic Tele.
ptam~ far some e, and find n
SAAfACIOTY 1N every respect.
Yoursaraly, GREFX & SoNs Co

T. W. NESS & GO.

2y 749 Craig St. -~ MONTREAL.
BE 3 Toronto Sranch: 165 King St. W.

We also manufacture Horse and Tral Cars
of every deseription.

PATTERSON & GORBIN,

ST CATHARINES, ONT.
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MR. ECKLEY B. COXE.
{N connection with the outline of proccedings of the appioach.
ing convention ot the American Saciety of Mechameal Engincers
m Montreal, which 1s printed elsewhere m this paper, we have
the pleasure of presenting to our readers i portrait and sketch
of the President of the Saciety, Mr. Lekley B. Coxe, of Drifton,
Pa. For the data employed in this sketch we are largely -
debted to an article by Mr. Wm. Kent, M.E, in Cassiers’
Magazine. )

The newly-clected presiden. of the American  Society of
Mechanical Engincers, Eckley Brintan Coxe, has been for many
years one of the leading spirits in the engincering profession.
In April, 1871, his name was the first signature to a cucular
issued by a commuttee consistng
of R. P. Rothwell, Martin Coryell,

THE LONG DISTANCE TELEPHONE.

A FEW weeks ago a busmess man i New Yok ity tele
graphed to the owaer of a big poultry farm in 4 small towe m
Iinois to go to Chicago and *meet ™ huw at a certam howr on
the long-distance telephone hine that now places New Yok on
speaking terins with Chicago. The Hhnas fanmer kept the
appointnent, and the two conversed together over the wites for
half an hour.

At the end of the conversation, the Hhinos man emerged
from the telephone booth, piuid his $54 with enure satisfaction,
and eaclaimed with great glee . * “ireat Scatt ' I've just sold
bundred thousand chickens !” "Tlus Wttle epasode “ pomnts
moral and adorns a tale.”  Such 2 text needs httle expounding
to a arcle of business wen, such
as compnse the majonty of the

and himself, calling 2 meeting of
mining engineers, to be held at
Wilkesbarre in May, to organize
the Amencan Institute of Mimny
Engineers. At this first meeting of
the Institute he wis elected one of
its vice-presidents and in 1878 and
apain in 1879 he was elected presi-
dent. Beng a dfrequent contribu-
tor to the *Transactions of the
Mining Engineers,” and a constant
attendant at its meetings, and being
head ofthe well-known firm of Coxe
Bros. & Co, the largest pnvate cor-
poration producing anthracite coul,
his name and face are more familiar
to the mining than to the mechani-
cal branch of the profession, but
since his work has been pre-cmi-
nently in the mechanical line, as
in the invention and construction
of machinery for miming, convey-
ing, and separating of coal, and
since the mechanical branch 1s in-
debted to him for the translating
and editing of Part 1. of Weisbach's
Mechanics, the Amcenican Socicty
of Mechanical Engincers has as
much right to claim lim and to
clect him us president as had the
older society.

Eckley Brinton Coxe was born

readers of this magaane.  Lake
the first ponnt,

Correspondent No. 1 telegiaphs
fron. New Yok to Clicago to
correspondent No 2 at some pro
vincial town 1 Hhnos, 1o po to
Chicago m oider tha: he man talk
to hum.  Pomnt the second  Fhey
talk for half an hour at a cost of
$354. I a personal meeting had
had to be ananged, they would
probably bave tatked for severad
hours before tommg 10 a settle
ment, the time spent i travdg
by one of them would have been
from three o foar days at a
nmmitaum and the actual evpense
about $100.

Point the thiad . A sale amount-
ing 1o, say at lcast, $:0,000, was
effected with gream promptness, and
without the wmtervention of any
mid feman,  Surely no better s
trativa of the vusiness poss ! hities
of the long-distanc e telephone could
bedesired.  Engineenng Magasne.

CUTTING MICA.

AT the glass house e mnce s
put nto shape for shipment. he
The blocks vary weatdy wm swe.
One fiom the Wiseman nune, near

in Philadelphia, lune 4th, 1839.
He praduated from the Univer-
sity of Pennsylvania in 1838. After completing a course in
the scientific department of that institution, he was cngayed
six months in topog=aphical geological work, in the anthracite
coal segion of Pennsylvania. In 1860 he went abroad to
continue his studies. The next two years were spent at the
Ecoles des Mines, in Paris, and then a year in the Bergakademie
at Freiburg, Saxony. He subsequently spent two years in
visiting and studying the pracucal uperation of the mines of
England and the Continent.  With lus brothers he inhented
large coal estates in Pennsylvania, and his entire cducation
had been directed with the special object of prepanng him for
their management.  Consequently upon his return to the United
States in 18635, Mi. Coxe, in company with his biother, under
the firm name of Coxe Bros. & Co., began the business of
mining anthracite coal in the Lehigh region.  Smce that tme
he has been cngaged in the operation of his company's
collieries.

in the operation of these mines he has won a high reputation
as one of the most progressive, able and honorable representa-
tives of the grreat coal mining industry.

In 1880 Mr. Cox was clected to the Senale of Pennsylvania,

Mr. Coxeisa member of other engineering and scientific
bodies besides the two of which he has been chosen president,
among them the Amecrican Society of Civil Engincers. the
Engincers' Club, and the American Association for the Advance-
ment of Science.  He was one of the vice-presideuts of the
last named at its New York meeting in 1887.

Spruce e, 15 repotted to have

. been six feet long by three wide.
Pieces a yird in dinmeter have been obtamed a2 the Ry mine,
in Yancey county, and sumlarly plates have been found
Siberia, but these are exceprional.  The aserage block i a little
larger than the page of a magaane, and s generally less than
six inches in thickness. It separiies very readily o sheets
parallel to the base of the prism.  Itis estmated, sayvs O L
Henderson, i the Popular Science Monthly, that thes dieavage
may be carnied so fir that it would take three hundrad thousand
of the mica plates to make an inch. It is needless to say, how.
ever, that such z thickness 1s not suntable for service i stoves
and furnices. The mica is generally sphtinto plites varving
from about i to 1-64 of annch m thickness. In prepanng
these plates for market, the first step 15 to cat them mta sutable
sizes.  Women are frequently employed in this work, and doat
as well as, if not bett , :hanthe men. The cutter suus on a
special bench which is provided with a huge pair of shears, one
leg of which is firmly fived to the bench atself, while the movable
legr is within convenient grasp.  [tis requisite that the sheass
shall be sharp and true, for otherwise they will tear the mica

The patterns according to which the maca s cut are arranged
in a case near at hand. They arc made of tn, wood, oy paste
board, according to the preference of the establishment.  Gen
crally they a.c simple rectangies, varymyg i wize from ahout four
square inches to aighty.

A telegraph hine 1510 process of construction by the
Co., from Kingston to Ottawa, via the Ridear Canal route

PR Velegragm
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MONTREAL JUNIOR ELECTRIC CLUB.

AT regular mectings of the above club held on the dates

low mentioned, papets were read and discussed as follows t—

April 231d.—Paper by S, W. Smith on @ Direct Current
Dynamo,” part 1st.

Aprit 3oth.—Paper by R, H. Street and H. O, J. Overton on
“Electric Light and Bell Circuits.”

May 7th. “Paper by Geo. Morris on * Stenmboat Lichting by
Electricity”  (1his paper was read before the Montreal Electrie
Club by R. W, Herring,)

May 14th, Paper by \Wm. ‘T Sutton on " Storage Batteries,”
part 2nd.
e e————
ADVANTAGES OF DIRECT CONNECTED DIRECT CURRENT

GENERATORS,*
By W, N, Stkwarr,

MY remarks refer to electrical work over areas not exceeding
three miles in any direction from the power house, in cities with
35,000 papulation, with streets lighted by arc lamps, and stores
and residences with cither arc or incandescent lamps, motive
power being supplied as required, and the service extending over
the 24 hours,

In a model, ?oo . 1 plant, the essential machinery would be
a too H. P, multipolar generator, directly connected to a com-
pound engine running at 250 revolutions per minute ; one Joo
H, . multipolar generator similarly connected and tunning at
170 revolutiohs ; both cng beng condensing when water is
available. The generators to be bujlt for 230 volts if used on a
three wire system and 480 volts if used on a five wire system ;
the three wire for distances not over one mile, and five wire
where they exceed one mile. Also 120 cells of storage battery,
30 amperes for 15 hours, for the three wire system, and 240
similar cells for the five wire system, these batteries to be used
as an equalizer and regulator as well as to supply current. The
usual switchboard ang accessory apparatus would also be neces-
sary. The wiring would consist of one circuit of mains and
feeders 10 supply all customers with light or power, each con-
sumer to have a meter connected to the outside wires. Thig
plant could be operated by one engineer, one ﬁrcman(_'sqpcrln- :
tendent and the necessary lamp trimmers. !

If the three wire system be used, a common grounded neutral
wire could be used for both public and private lights, the arc
lamps being cornected in Rroups of two between'the positive
and neutral. If the five wire system obtains, they could be con-
nected in groups of cight, each lam having its automatic cut

to sell the old dynamos and lamps, and adopt the direct connect-
ed combination and newer mcthod’s, which experience shows to
be the most economical.
%
TELEPHONES.*
By N, HoLLanb AND ], A, Snaw.

Before describing the construction of the telephone of to-day, we will von-
sider what are the requirements of an Instrument for transmitting speech
and how they are miet by inventors,

I transmltting speec| electrically, the transmitter has to 30 control the
current in the line that it will be able to reproduce at the distant end the
three ct 1stics of a ical note, picvh, lowdmess and gwnality.

In the dmrhrngm ut the distant end” the pitch would correspond to the
number of vibrations, or, ns our alternating cutrent friends would say, ' the
number ol’c{c!es passed lhm¥h " in unit"time. The loudness would de.
pend upon the umount or amplitude’of the fluctuations n each cycle ; the
quality depending on the these fluctuations ; and the
di honing is the ability to re-

orm or nature of
| system of teley

'y cony a
produce these chamcteristics, .
‘The first of these Is very easy to reproduce, as of course, if we open and
close the circuit suﬂ'lcieml{ fapid we can get the period required.
[t was on this principle that the much talked of Ries' Instruments were
made.  His tr ftter had a hed skin d gm, with plati
points in the centre to make and break ions, and the con.
sisted of an electromagnet, which gave‘out sounds as it was magnetized
und demagnetized, As the current was broken at every vibration caused
by the sound in the transmitter, the sounds given out Ly the magnet were
necessarily of the same pitch as those at the transmitter, ~ Mr, Ries thought
that the amplitude was also to some extent obtained' liy the varying length
of contact in the transmitting instrument, but udging from the result of re-
cent telephone investigation, it is highly prolable that, this was due, not to
the duration, but to t varying degree of firmness of the contact,. 5
The transmitters in commercial use lodng are constituted on two prin-
ciples: 1st, By magnetic Induction ; anq, varying the resistance of the
circuit. It was on the first of these principles that Graham Bell took out
his now famous patent of 1877.  When first brought out 1t was intended for
both transmitting and receiving, but owing to the improvemeng: in micro-
Phonic transmitters, it has now heen used principally as a receiver, As it
3 this receiver (very little altered from the time it was put on the market)
that 18 now used altogether, it would perh p le to give a short
description of the way itis made, and how it ?erfonns its duties, X
A laminated permanent magnet is used, as in this form it is less hke}'y to
*lose tts magnetism than if it were solid.  Oa the end of this magnet is fixed
« boxwood spool, having a soft iton core, wound with 1300 turns of 36 sill.
‘Covered wire, with a resistance of a ut 75 ohms, This magnet and spool
is placedin a hard rubber shell, and has oppositeto it, with its plane normal
to the axis of the magret, a thin ferrotype iron diaphragm about 23 inches
in diameter, being held at the edges by the cover, cut in n cunvenicnt sha
for the mouthpiece, which screws on, leaving it free to vibrate in the centre,
WO receivers connected in series (no battery being required) coastitutes the
simplest form of telephone circuit, .
The actions that take place in the instruments are as follows :—A n
talking into the transmittng receiver throws’its iron diaphragim into rapid

out. ‘The necessary resistunce should be in the linc\ﬁ;m;«ifpn m;‘m"’é;x The .di-'phn('xlgm.?ci.l:z clcis‘f 1o the pernianent mugnet is mag-
ol H H : e , andas i its i§ ly changing,
&l{l;esbcmg used in some cases, or copper wire not smaller than bein hened s it ap the magaet, and weabenen dog. ]

Aprapos of the belief that resistince is waste of power, .and
therefore to be avoided, If the ordinary arc dypauiot give 78
per cent. efficiency and the constant potentialFinachine 95 per
cent,, we have a difference of 17 per cent. in Lavor'of the Tatter;
and as the resistance for low tension arc I3ps neéverexceeds
§5 per cent. of the current, we have an advantageof 26 per cént, ™
in favor of the system under consideration. ~ Then we climinate
the friction of the beltin Jhich means a loss of 10 per cent.; in-
creased to 18 per cent. i?a countershaft is used. Thus, in this
case, 12 per cent. is gained, in the other 20 per cent.

The operation of such a station would-commence by starting
it 4 .M. the small dynamo, the current from whith woild flow
to the storage batteries. At dusk the large machine would be
started, and the current would be divided betwéen lights and the
battery, until all the lights were burming, when- the battery,
would act as a vegulator. From fo b, M, until 2 A, M. thé cur-
rent would be devoted principally to the charging of the batterics,
This would mean an employe’s working day of ten hours, the
operation of the machines at full efficiency, and a battery work-
ing day of fourteen hours. Storage batteries are now extensively
used in Europe and in some Amencan stations with excellent
results.

In our station we have one slow speed machine in operation
at one time doing all the work, with an efliciency of 95 per cent,,
without loss in belting or shafting, and midimum repairs ; ten
hours daily run, current available day and mjsht ; low pressure
wiring, hence no damage suits for personal injury 5 longer life
and less blackening of incandescent lamps, the battery keeping
the current umiform ; less investment for real estate and build-
ings ; less liability to bieakdown; no burned out machine or
armatures, less oil, fewer employes, no losses in transformers.
The economy in such a station would be 40 per cent. over one
rua on the antiquated methods. ;

The high speed engine and belted dynamo

d are disappearing,
and the direct connected slow

>peed combindition is being adopt-
ed decause it pays ta make the change, The multipolar generator
is almost perfection, its high initial cfiiciency 1s maintained for
many years ; it has an armawes winding of ‘solid copper bars ;
only about 20 per cent. of the cu.rent is used for the fields.  Not
less than $36,500 per anrum economy is attained on the 17,500
incandescent famp at the Chicago Auditorium, by the use of a
direct connected plant, and cqually favorable results are reported
from other places. No exist for gers 1etaining their
obsalete apparatus and methods. In most places it would pay

it app hes the mag;
from'it, This uixdula(ingemagnetic field will in turn induce currents in al-
ternate directions, in the coil of wire before mentioned. These currents
traverse the whole length of the circuit i passing through the coil of the dis-
“tant instrument.  Wher the direction of the: arriving curtent is such as to
strengthen the power of the permanent magnet, it exertsa stronger attriction
on the iron diapheagm, ‘whereas, . if. it flows. in the contrary direction, the
permanent magrst is kened, allowing diaphragm to spring back.
‘Thiusany. g the diaphmgm of the itting are
reproduced in the other. It follows from this, that words spoken at one
xb‘e other,
ace,

+

ead’ will“ be fepeated at though much enfeebled by the many
transformations which t ~ : .
There are numerous transmitters using the second principle of va?ing
the resistance in the circuit, but nearly all of them are carbon in some form
or other, and may be classed under three heads : Carbon Pencil, Granulated
Catbon, and Piatinum and Carbon. The Carbon Pencil is the most simple
forri1 of transmiter, though not much usedon thisside of the Atlantic. The
Granulated Carbon is believed 1o be'the best for long distance work, T-
haps the best form of this is the Hunning, which is much used for long dis-
nee b

on'this . notal Detroit, New York,
Chicago and Boston. The ** Gower Bell** instruments are used between
Londonand Paris; the latter end using the Carbon Pencil vatiety.
. ‘The third class, the ** Platinum Carbon,"” gives the most perfect articula-
tion, and it is under this head that the Blake transmitter comes—the trans.

mitter which is in almost use on the 1t is too well
known to need description,  Its action is due to the ing pressure be.
tween the platinum point and the carbon button, which, tering the ,resis-
tance of the circuit, allows more or less current to flow. ‘The diaphragm

is to present enough surface foc’xhcsonnd‘ waves 1o act on.
An induction coil is gererall used with a microphone transmitter, the
ity being in series with a eel{ of Leclanche Battery and the transmitter
gontacts, and the secondary being in circuit with the receiver and the line,
The object of this is two-fold 1st, The local circuit being short and of
small resi the varying resi at the carbon contacts is greater in
proportion than if connécted direct to line, and also s there are a great
many more turas’in the secon than in the primary, the potential is in-
Having a good nd receiver, it still be 34

to have some kind of signalling apparatus aalling attention to the ‘phone,
or short di such as use instruments, the ordinary battery
and vibrating bell does very well, but as-the distance becomes greater this
would become impracticable, as it would require too much battery power ;
s0 that we now tise a ringing set composed of & generator; having a per-
manent magactic ficld and u Siemens armature of the H lyge. This arm-
ature s 2} inches long and is wound with 2500 turns (500 chms) of 36 silk.
covered wire, wound equally on each side of the shaft,” It has no commu-
tator, so that the current is sent in alternations to the line. A polarized
bell is used, the armature heing kept polari by the p gnet.
As both the ringing and the talking arc done on the' one line, & switching
arrangement must be made o as to cut the difterent circuits to line ; this is
pcrfomk_ed by means of the hook which holds the recciver.  This hook also
automatically disconnects the battery .when not in use,. We might also
state that of the is short ci d, except when in the

act of ringing up, L . . .
. We will now call your a;tcmion to the way these circuits are ** ‘vired fa "
¢ ferrin

”f‘l\bstlx‘-m of a paper read before the Northwestern  Electrical Association,
Hwaukee,
1Dynamos Electric Machinery: Prof. Sylvanus Th.mpson.

‘inth it F g to this diagram which is wired in shunt
and is the way 1kat the Bell Co, wire their instruments,

* Paper read before the Montreal Electric Club.
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CONVENTION OF THE ANERICAN SOCIETY OF MECHANI-
CAL ENGINEERS IN MONTREAL.

THE American Society of Mechanical Engineers will meet in
convention in Montreal from the sth to the gth inst. Tuesday
will be spent in viewing the city. The first session will be held
on the evening of the 6th inst. ‘The meeting will take place
the Molson Hall of McGill University, where addresses of
welcome will be presented by the Mayor of the city, Mr. Herbert
Whallis, Chainnan of the Local Conmmmttee, and the Chancellor
and Faculty of the University,

Papers will be rcad and discussed on the following subjects :

** Notes on the ‘Theory of Shaft Guvernors,” by A. K. Manstield.
¢ "};!ﬁat by Umits and the Specifications for Pumping Engines,” by Atbert

. Hall,

**A New Recording Pressure Guage for Extremely High Ranges of
Pressure,” by W, H. Bristol,

** A Note on Compressed Air,” by Frank Richanls,

** The Relation of the Drawing Office to the Shop in Manufacturing,” by
A. W. Robinson,

**The Theory of the Steam Jacket : Current Practice,” by R, H. Thur.
ston,

* Rewilts of Experiments with a 5o Horse.power Single Non-Condensing
Ball & Woox! Engine to Determine the Tntluence of Compression on \Water
Consumption,” by D. 8. Jacobus.

* Cylinder Propotuons for Compound Engines, Determined by their Free
Expansion Losses,” by Frank H. Ball,

** A New Method of Compound Steam Distnibution, by F. M Rutes,

“ Cost of 2 Small Electric Ranlway Plant,” by Jesse M. Snuth.

** Power in the Transnussive Machinery of Central Stations,” by
W, 8. Aldrich.

‘* Rustless Coatings for Iron and Steel,” by M. I, Wood.

*Corrosion of Steam Drums,” by C. W, Hunt,

** First Stationary Steam Engines in America,” by I, R, Hutton.

* Cost of an Indicated Horse-power,” by DeCourcy May.

**A New Form of Canat Waste Weir,"” by John R, Freeman.

** Eftect of Varying the \Weight of the Regenerator in a Hot Air Engine,”

G. W. Dissell,

** Mechanical Draught for Boilers,” by \W. R. Ronc{.

* The Saturation Curve as a Reference Line for Indicator Diagrams,” by
R. C. Carpenter,

** Re<ults of Measurement of the Water Consumption of an Unjucketed
1.600 Horse- power Compound Hams Corliss Engine,’ by Messrs. Denton,
Jacobus and Rice,

Ki“ Notes on the Corrosion of a Cast Stee! Propeller Blade,” by I, B,
nR.

A reception will be tendered in honor of the visitors on
Wedesday evening by Sir Donald A. Smith, at his residence,
1157 Dorchester street ; and a giaden party on Friday afternoon
at Piedinont Hall, the residence of Mrs. J. H. R. Molson. On
A o by G. T. R. to
Lachine and run the rapids, proceeding, afterwards by
steamer to the Isle au Herror, where luncheon will'be served
under the direction of the Harbor Commissioners. . On Satur-
day the visitors will proceed by train to Otta_\y"t“"énd spend the
day in seeing the points of interest at the Capital:

) -~ A TELEPHONE CABLE TEST.

- 2THE following data, furnished to Electricity, New York, by
‘kr C. W. Swoope, are said to be the record of a test such as is
usually made both at the factory and after laying in conduit
upon a section of a telephone cable, and may be of interest as
.an example of the usual mode of procedure. The test includes
.the measurement of insulation, resistance and capacity—con-
ductivity being omitted—and the test here given was made upon
a cable wound upon a reel and immersed in a tank of water fo:
abeut fifteen hours before being tested.

Size of caile, fifty-one pairs of No. 18 B. & S. wite ; four lay-
er§|; wires insulated with dry paper ; length 560 feet=9.42 0f a
mile.

Insujation test made with 300 volts from Clark’s Standard
cells, galvanometer constant being 512,000 megohms=1 deflec-
tion.

Deflection with conductors all bunched, 25=2,048 megohms.
Deflectinn of insulation, leads free=o.
Deflecticns of every fifth wire singly in cach layer :

1st layer, 2-2-2-2-2-2 dcflections.

ad ¢ g-1-1-1-2-2 ‘
ad ¢ 2.2.2.2 *
4“‘ “© 1-3 “%

Average deflection, 2.
12000 .
5——2——=256ooo=mcgs. per 560 feet, or 27126 megs. per mile.

Resistance test by Wheatstone’s Bridge, several wires pro-
miscuously chosen from each layer :

Outer layer 3.902 3.851 3.848 3.818 ohms—3.854 average.

2d ¢ 3.873 4.408 3.892 4.038 :‘
3d “ 3857 3955 “ o 3906 ¢
4h ¢ 38903 “ 385 *“

3.854 X 45 (wires in layer), + 4038 x 32,4+ 3.906 % 20, + 3.305 % 4
is cqual to the sum of the average resistances of all the wires in
the cable, and divided by 102 (wires in cable) equils 3.930, equals
the average ohms resistance of one wire. Subtracting the resis-
tance of the leads (.347 ohms), we get 3.3583 ohmsat 3.3°C.=
3.749 ohms at 15.5° C or 33.5t5 ohms per mile at 15.5°.

Capacity test by 30 Standard Clark cells (30 volts) :

15t layer—Deflections : 190, 198, 208, 208, 204, 203, 202, 203,
200, 200, 200, 200, 200, 200, 200, 200. Avcrage 201.5

2d liyer  Deflections . 185, 183, 183, 183, 190, 198, 188, 193,
194, 185, 186, 103, 192, 192, 192, IXS.  Average, 180,

Jd layer  Detlections : 190, 192, 194, 195, 191, 192, 190, 191,
194, 193, 190, 191, Average, 192,

4th Layer  Deflections 200, 194, 198, 198, 200, 200, 205, 200,
Avenye, 200,

Detlections by pairs : 120-118 (13t layer), 100 100 (2d), too:
100 /3, FaRn28 gth) Average, t12 less capaoty of leads, 6
=106, Standard detlection from condenser by .of nucrofarad :
225-225-233-225 ~ 22§ average less leads, 3

The average capacity is obtained 1 the same manner as the
average resistance and equals 195 less 10 for learls = 185, cor-
rected average.  The highest capacity of any one wire in cable
=208 l2ss 10 =198, The lowest capacity of any wire in cable =
183 less 1o+ 175,

- 339
caae.

. D x K'
D,
when D = deflection produced by cable’s charge,
D, =detlection produced by .01 microfarad n cordenser,
K = capacity of cable,
K, =capacity of condenser.
183 % .0t

222

The capacity is found as follows . K.

‘Thus the average K =
per mile ;
the hiphest K=

-.0083, or 0781 microfiarads

198 x .01

222

175 % .01 .
et oo81, or .0743 icrofatads per nnle.

=.008(, or 0838 microfarads per mile

the lowest K =

p——et

THREE-WIRE D:STRIBUTION FROM A SINGLE DYNAMO,

THE Fires-Lille Electric Co., of France, says Electricite, has
recently patented a device which allows of an clectrical distri-
bution on the three wire system from a single dynamo. [t con.
sists in the adaptation to the dynamo of a stronyg self-induction
coil.  Fig. 1 shows the device, the two brushes being shown as
bearing directly on the annature to simplify the explanation.
These are connected to the two outside wires of the three-wire
system.

A low resistance coil possessing considerable self-induction is
connected 1o two opposite points on the annature and turns

i, 1,

Fic, a.

&)

Ay

\
——

-

f ) ! *

TUREE WIRE DISTRIRUTION YROM ONE GENERATOR.

with it. The neutral is connected to the centre of this coil. In
case of a d"Ference of load betwecen the two cides of the system,
this wire and cach balf of the coil, the ohmic 1esistance which
offers but little obstacle to the passage of continuous current,
serve to conduct the current back to the machine and maintain
the pressure constant. As a general thing, however, it will be
necessary to have this coil separate from the machine. The
1wo ends would then be connected to two rings connected to
two diametricaliy opposite bats of the commutator.  This device
may also be used to regulate the currentin three-wire central
stations at some distance from the source of supply. Ta this
end one or more dynamos with self-induction cotls (Fig. 2) are
connected to the principal conductors and operate as motors,
the ncutral wire of cach sub-station being connccted to the
centre of the coil of each motor-regulator or equalizer, which
can also operate as a geaerator. This device can also be ap-
plied to multipolar generators.
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ELECTRIC LIGHTING IN ST. JOUN, N. B,
1y AH Mo,

Prabably no othes oty m Canada ts so well highted as i St
John, New Brunswick, certandy there s none better lighted.
s s not an dea that inds a testing place m the nuands of
few persons anly, for strangers coming here from large centres
of popalatzon are qunte withag to acknowledge that the streets
of this ity e as well hghted as any they have seen. There are
four  cledine Iighting comcerns an the aty, namely, the
Consolulated  Flecnic Co, 10 W Clark & Sons' electncal
works, asmall stanon run by the aty, and the Gas Company’s
electneal warks

Of the four the latter s thelarger.  1ts bunlding 1s situated on
the corner of St Fames and Wentworth streets. [t 1s bult of
brck and s 100 feet square he mam buslding 1s 100 x Jo feet,
and the boler and coal lins 100 x 60, There 15 not an electric
Iighting station - Canada better equipped for its size.  The
clectnaan and supenntendent 1s Mr Fredenck Mount.  Tiis
company bave siv tabular bnlers of o6 h. p. each.  Four of these
boters are on one sude of the clumney, and the remawing two
are on the opposite side Uhe basler room s 28 feet wide with
3o feet feit for coal, whichas deposited through hatches and falls

are 2,0co candle power. This company run about 300 commer-
ol are hights, and 2,400 incandescent bphts. ‘The Intter are
both commercial and domestic. The company contemplate
taking out all the siumple engines, and placing i their stead high
speed antomatic compounds, similar to those now in use.  J. M.
llnbmsnn 1s presudent of this company and Gea. Ellis, secretary.

In 18yo the Eastern and the New Brunswick Electrical Co.
were formed.  They ran independently of each other unul 1892,
when they were amalgamated under the nae and style of the
Coasolidated Electnic Co.  ‘Their building is situated on the cor-
ner of Union and Smythe streets. 1t1s of brick 100 x Jo feet. The
cut which s furmished wis taken when some new machinery was
bewng placed wn positon.  This company’s steam plant consists
of four Hemne boilers of 100 h p. cncn and one Manning vertical
of 200 h.p. The engines \\-lnc?\ are at present in usc consist of
two 150 h. p. Mclntosh & Seymour tandem, and two 250 cross
compounds, one 100 h. p. Armington & Suns, and one 9o h. p.
Leonard Ball simple.  They have 1c00 harse power square con-
denser supplied with water from the habor a distance of yoo
fect by a cairculating pump, drivea by a T. H. F. jo milway
motor, which surplics 1500 gallons a minute. New engines of
greater h.p. will be pliaced in the building at an early date.
The electrical plant consists of four No. 16 }iidisor\ dynamos of

Tuwo 181 CoMPOUND ENGINES IN GAs COMPANY'S BELECTRIC WORAKS, ST. Jous, N.B,, SHOWING CONNKECTIONS,

down within a few feet of the furnaces.  The coal bins will con-
tan 000 toms. Fhis concer. chumney s the largest in the aity,
bemng 120 leet bugh  The interor s tound, 6 feet in diameter.
I'bey nwve two feed water heaters and two pumps each of suffi-
aent capacity te feed all the engines in case one gives out.
Thete ase seven engines, 3130 h. p. bi-compounds, and four
sumple enpmes  Only three of the latter are kept working, the
remuuniy aue bemy held an resene. The larger compound
engme was the hist ofits kind ever bult in Canada.  E. Leonard
A Sons of ondon, Ont, were the makers.  The sunple engines
are from 7o to go hop. Two of the lugh speed engines are
belted ditect to a countershaft, and are run connected in that
manner, with both govemors 1n use. An invention of Mr.
Monnts has enabled han to run them n this manner.  This
mvention s chietly intended for use m connection with high
speed engines, operated in paany, having a shaft between or
common to both engines, and separate gorernors on each engine.
Itis mtended to enable the engineer ta properly regulate or
dinde the load at waill. Bedted to this pair of engines are four
are danamos of the Thomson-Houston system, one of 30 and
three of 20 hghts capaaty, also one incandescent machine
of 1200 hyhts capaat,, with exciter.  To the other compound
s beltel another mcandescent hght maclune of 1200 lights
capacin, with exaiter  The three simple engines are belted to
are machines from 20 to 30 bghts capaaty.  All the arc lights

125 volts, 3 Slattery altermators of 1,250 lights capacity, four
No. 8 Wood arc dynamos and three 35 Biush lighters. There
are 133 street arc %ghls of 2,000 candle power each, 3000 incan-
descent lights on the Edison system of 16 candle power each,
2,100 on the alteraating system of 16 candle power, and go com-
mercial arc lights.  This company is composed of a number of
Canadian caputalists, with W, C, Van Home, of the C. P. R,,
and James Ross, of Montreal, at the head. Charles Jones 1s
Manager, and A. R. Bliss, Electrician.

The concern that is owned by the cityis on Maw street,
north end. 1tis small and does not furmish over 4o arcs and
about 1ooncandescents. There is nothing particularly inter-
esting about the plant.  The othar concern, of which we have
already made mention is in the west end of the city (Carleton).
It s also small, turmishiny :bout 235 arcs and between 5o and 73
mcandescents. [t miay be interesting to note that in 1893 the
city was assessed $19,001 for street lighting, $300 more than in
1892.

The incandescent ighting plant ~ecently installed by the Royal Electric
Co. at Aurora, Oat., consists of a_twenty-four K. W. alternator with ex-
citer.  From one dynamo are run incandescent hights for stores and 8 scries
arcuit of tweaty-three c. p. lamps and two Llternating are lamps for street
hghung. The generating machinery s driven by a tharty-five H, P, Leon-
ard Ball engine.  The machinery is housed in a solid brick station, thirty
by forty fect in size.
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A NEW BATTERY PLANT.

Editor CAnatmiany Fircrricar News,

SIR,— Mesars H. Morgan & € o, the large dry geads firm of Montreal,
have lat2ly made a new departure in the ( anadian practice amongst prvate
lighting plants,

’l‘lw{' have for some ime past followed the usual custom of Renerating
thelr electrical current for hgh'm‘z urpores dunng the preater part of the
day . previously they receved all the current required for mglhit purposes
Thetr elecirician,

from the Royal Electric Co., througha small transformer,

THE BLAKE VS. KILLEY PUMPING ENGINE

Fditer Forormncar Nawe

SIR, [nanswerto Mr. Mackie's letter m v ou May issue e the
Blake pumping cogmes, m which he sivs L must have been
mustaken or mumformed, 1 woutd ke 1o say that my informa
tion wis from a blue prant copy of the ool paper My
Mackie recened ns mformanon from .. paper of that date. ]
leave the reader to judge which 1s the most hikely to be corredt,
the newspaper or the evact copy of the tesord
oftest: also, of Mr Mackie would look o hitle

CONSOLIDATED ELECTRIC COMPANY'S BuiLming, ST, Joun, N. B.

Mr. McMurtrie, conceived the idea that this cost could be greatly discounted
by means of a far better arrangement.

Throughout the day steam has always been used in this store for elevators
and other purposes in addition to the necssary tasement hghting, there-
fore to generate a tritle more current dunng that time would gnve no
appreciable effect upon the coal bill and would need no increase whatever
in the gencrating machinery or labor required.  He therefore suggusted
that a small battery should be added to their present equipment that could
be easily charged during the day time and would be suffictent to entirely
dispense with the services of the local I hting company at night--thus
crediting their monthly bill against simply the first cost of the battery,

This perhaps sounds very nice on paper, but Canadians have already
learnt how ey treacherous are many of the storage batteries that flood
the market.  Mr, McMurtrie was also well aware of this fact, but he wisely
did not judge a// battenses by some batteries, nether did hic make any
hasty conclusion before a complete investigation,

‘The vanous pericdicals soon told tim that
Europe had been successfully handling battenes
for some time past and that in the ** old country *
thete are many similar installations to the onemc
was requiring, and further that their success was
umply proven by the anpual increase in ther
number and size.” \When companies are wilhng
to spend $75.000 un battertes alone there surely
nl\usl ;:c a considerable commercial advantage in
them

The Cromipton-Howell E, § Co., of London,
England, have made several sales to that extent,
and so Messrs, H. Morgan & Co.. through their
electincian, soon decided to put vqual confidence
in that company's goods and purchased, in the
autumn of last year, a battery of sufficient capa-
city for their purpose.

This plant commenced its work duning January
last and has given complete satisfaction ever
since that date. It easly carries all the night
load that 1s required and it 1s recharged agan by
such machnery as 1s always running dunng the
bours of the day.

There are othes and special advantages also
gained by this improvement. as it 1s now possible
to switch on withont »unning any special machin.
ery. and this at seasons of special work, must
always be a great conventence.  Another impor-
tant uem s, thatif a break-down unexpectedly
occurs to thair machinery the battery 1s a1t hand
as a reserve and can carry no less than 200
amperes for a considerable period. Engineers of
any experience are fully aware of the value thete
is 1n this factor of safety.

The chamctenistics of this type of baitery are
s high efficiency, us %rml durabilty, ns low
cost of maintenance, and its capability of stand.
ing such high discharge rates. 1t s perfently
safe and practicable to discharge these batteries
at times within an hour and ut arate of 3% limes as great as the
normal discharge rate. ‘The result of this * step i the right direction ™ has
been that the owners of many other similar plants in Montreal are consider-
ing hke improvements and some have already erected hatteries.

The advantages to be obtained from such plants vary more or less in
each indvidual case, and 1t 1. extremely casy to form crrorncous wdeas of
the size required for any one instatlation. It 1s therelore wise to always get
advice on this matter w¥nlc conudening . 1 might add that this plant is
being chargred from a Crompton straight current dynanio.

‘The Canadian agent for this battery company 1s Mr. John Forman, of 650
Craig street, Montreal, Yours truly, C. W. StLLY.

closer at the tigures he wonld see that 136
and nat 153 s dllowed for tefuse m the Bl he
test M AMackie says the steam for e ating
the engine room was not « onsulered duvng the
Hamulton test. Hannlbton s o pretty hot plae
mosummer | have heen thete it must be o
very cold place m winter o they teginee to
steam heat their enginie tooms.

Me. Mackie further says that of the Hamml
ton test had been conducted o the <ame
manner its the Toronto test, the Rilley pumg s
would show 4,000,000 1 Ihs higher duty than
the Blake pump. This would be . duty of
over 130,000,000 ft. 1bs, a duty never heassd of,
except fromny Hanaltton.

Agam, sir, I am e quanted with men who
assisted M. Galt m makmg the test at Toron
1o, and whe will swear that duting the Blahe test
every bit of coal used was shoveled nght out of
the pile just the same as while nunng at any
other time, and was not hand mched,

The Blake test has been copied by inechan
cal papers fiom one end of the contment to the
other, and very Snorably commented upon.
Toronto wants he best, itrespedtne of whete it
is made or of the cost. Pethaps Mr. Killey
will pardon me f 1 use lus words 1 this mat
ter, and say that * Commercial 1pprecition 15
the best testin this matter,” as well s between
the tigh and low speed engies.

No, Mr. Mackie, put an automatic cut-off steam val e motion
on your Killey pumps and I have no doubt mechanieal men
would consider them first class.  However, of Hamlton s satis
fied wuh Killey pumps, we 1 Toronto wail try to be content with
the Blake.

Yours truly, G Co MoogiN,

SPARKS.

The new 1ncandescent station of the Royal Jletine (o,
one recently destroyed by tie, will be made fire proof.

The shore end of the Commercial Cable Company s new cable was sie.
cessfully fanded from the cable sup Faraday, atCanso, N S on the oth

toreplace the

VIEW oF CONSOLIDATED ELECRIC COMPANY'S PLANT, ST Jous, N B

of May. The work occupied about eight hours. and was supetintended by
AMr. Alex. Siemens, managing director of Messts Scemens Hros & €0 and
Messrs. Brttie and facob, chief cable eaganeer and hoef electnoan,
respectisely.

‘The Street Railway Gazette. of  licago, - apparently un woguamted with
the geegriaphy of its own country when it locates the ity of Fort §luron n
Ontano

The Nictaux Flectric Light & I'ower € .. his bern orgamred with head.
quarters at Muddleton, N 8 The promoters are, Ir A P Rend, of Hab
fax. and Dr. S, N. Miller, of Middleton  Lhe propased ¢ agutal 1 30,000
in 50,000 shares of $1 cach,
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A STORY is goiny the rounds to the cffect that recently the per-
wmission of the Underwriters’ Association was requested for the
placing of a converter in the basement of a Methodist church in
a Western Ontario town, and that the irreverent reply received
from the Association’s inspector was that no “conversions”
must be allowed in a Methodist church.

THE past month has witnessed the closing down of manufactur-
ing establishments in the United States and Canada for lack of
fuel caused by the strike of workmen at the minesin the United
States. ltis agreat hardship and injustice that thousands of
workmen and their familics shonld be deprived of their ineans of
living by the action of persons with whom they are not in the
remotest degree connected.  Second alone to the hardship in-
flicted on the workmen is the inconvenience and loss imposed
on manuficturing and railroad companies.  One cutcome of the
experience of the past few wecks 1s likely to be increased atten-
tion to the endeavor to provide a satisfactory substitute for coal
for steam producing purpases.

ettt ———

THE vexed question of the duty on rails for electric street rail-
ways, a question which arose in consequence of the ambiguous
wording of the exemption clause in the old tanff, has been re-
ferred to before in these columns. The matter at last came be-
fore the counts at a sitting of the Exchequer Court, held in To-
ronto the latter part of Apnl, 10 hear the case of the Toronto
Street Railway Company, which was suing for the recovery of
duiics paid on rails imported for use in Toronto. The question
at issuc turns upon the interpretation of the ward “railway” in
the exemption clause of the statute, and as this clause in the new
tariffis an evact repetition of the clause in the old 1arif, the ques-
tion is still of immediate interest and importance. It has more
than one bearing upon projected electric railways and has been
the cause of much uncenainty and annoyance. Judgment in the
case of the Toronto Railway Company will settle whether an
clectric railway operating entirely within onc municipality is pro-
perly exempt or not.  But even if the mil for such a road are
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dutiable, there has hitherto been 2 doubt whether a road con-
necting two municipalities would not come within the meaning
of the word “ railway * in the cxemption clause ; or even whether
a future intention to connect two municipalities, such as would
be implied by a colporate name for a road containing the names
of two tawns, would' not.be ‘sufficient’ to entitle the mils for use
in any part of the road to free entry. ltishoped that the judg-
ment in the Toronto Railway: case will coverall these points
and definitely settle the whole matter. The judgment, which it
is expected will be delivered sometime this month, will be looked
for.with more than ordinary interest. :
*“—“_‘

IN view of the conviction which seems to have fastened iiself
on the minds of municipal councils in number of Canadian
towns and cities, that a great advantage would accrue from the
municipality owning and operating its own electric light plant,
it may not be out of place to re-print the following extract from
a local paper regarding the experience of the town of Seaforth
which has lately disposed of its lighting plant. The paper in
question referiing to the sale of the plant says : “Notwithstand-
ing the loss the town has suffered in this matter, we believe the
people decided wisely when they voted to part with it, as a
private company can run a business of this kind much more
efficiently_and cconomically that the council can where the

are being changed from-year-to year.”
h

1IN an exhaustive discussion of the subject of the intrinsic
value of street 1ailway invéxmen!s, conducted by Mr. Edward
E. Higging in the Street Railway Journal, the author arrives at
the followity conclusions: 1. Well managed elcctric street rail-
way systems of from 23 to 40 miles in length in the best Ameri-
can cities of from 50,000 to 100,000 inhabitants will probably
develop a maximum earming power of from $5.00 to $6.00
RTOSS per capita, with one or two exceptional cases rising above
these figures; a large number will earn from $4.00 to $5.00 per
capita; and few will be unable to carn- $4.00 per capita. =.
Those properties which have been impropetly constructed-and
cquipped, particularly in the maiter of roadbed, cannot probubly
be permanently operated at less than 75 ver cent. of the
passenger incoriie, higher figures rather than lower being proba-
ble. Those properties which have postponed equipment until
4 comparatively recent period and which have been carefullyand
thorogi;hly built can usually be operated at fiom 65 10 70 per
cent. of the-passenger income. 3. Under the most favorable
conditions of operation a maximum net eaming power of ahout
$2.00 per capita is possible, but more usual figures will range
from $1.00 to $1.50 per capita. 4. $1.50 per capita is a return
of 12 per cent. per annum on capital liabilities of $12.50 per
capita, which represents about the average present cost of build-
ing and equipping in the most perfect manner electric railway
systems of average length in cities of this class, where the
cost of taking up and replacing pavement forms an important
item of orignal investment. In general therefore it may be
said that thesc properties are, intrinsically, investments return-
ing from 10 to 15 per cent. on the actual value of tangible assets
apart from franchises.

—
ELECTRICITY is charged with being the cause of many des-
tructive fires. While beyond doubt it is saddled with a
larger measure of blame in this particular than it deserves,
it must be admitted that the accusation is in a measure
well founded. Competition in electric wiring has become
so keen, that prices are reduced to a point where it is im-
possible for first-class work to be done. As a result, we leam
that in some Canadian cities, first-class wiremen are unable to
secure employment, while the work which should be theirs
is beinyg done by incompetents, who in many instances are with-
outany qualifications wh ~The consequence is that buildings
are being wired in the most iznorant and dangerous manner,
and to those conversant with the facts, their destruction by fire
at any time would occasion no surprise.  Electricians need not
be told that by the use of the best modern methods of msula-
tion, the wiring of buildings can be done so that the fire hazard
will not in the slightest degree be inc d. Unless g p
action be taken, however, by repuable electrical compames,
10 put astop to cheap work by unskilled wotkmen, the use of
electricity in buildings will soon be regarded as so highly dan-
gerous that it will largely be abandoned and the interests of all

gaged in the | will sustain such injury as perhaps
never can be repaired.  All electrical manufactwing and supply
concerns who wish for the continued growth of clectric lighting
should join hands with the underwiiters in demanding that the
standard of clectric wiring shall be raised to the pont of safety.
This is a subject that might well receive attention at the hands
of the Canadian Electrical Association, whose province it is to
guard and promote the interests of every legitimate electrical
industry. Electricity is being given a bad name, of which itis
undeserving, and which, if its future is not to be compromised,
it must be freed from as speedily as possible,

_———

THE question of municipal versus private ownership of elec-
tric street lighting plants is one which is now being agitated in
several places. In a matier of such importance it is of grave
moment that the whole subject should in each case be thoroughly
canvassed and investigated, before the city undertakes a new
and onerous responsibility which, if the decision be a hasty one,
based upon superficially plavsible grounds, may casily result in
4 continual drain upon the pockets of the taxpayers, and a new
discredit to the principle of municipal control of any department
whose operations are of an industrixl character. The proposi-
tion is that if a private company finds it to its profit to maintain
a plant for furnishing sticet lights at a contract price, the city,
by undértaking this service itself, must save to the taxpayers
the profit which previously went to the sharcholders of the com-
pany. But against this there is a strong and almost uriversal’
feeling that a civic corporaticn cannot carry on any business as
economically and cfficiently 1s is done by a private company.
Without the slightest reflection upon the ability and integrity of
the permanent civic officials, and apait from all questions of
political influence or corfuption, the lack ot continuity of control
inherent in our system of municipal government, and the conttol
by men elected for other considerations than their especial fit-
ness for the business in hand, place the civic corporation at such
a disadvantage that in compctition with ita private concern will
cam a profit which is the wages of ability and fitness. That is
the feeling thut has grown up 1 the popular mind, and it is fair
to assume that it is ndt without grounds in expericnce. Call it
popular prejudice, and it still remains 10 be shown from what
inadequate or obsolete causes the prejudice arose.  Added to
this fecling is the distrust, which has bLeen too often justified,
that attempts to make use of the department in the strife of
municipal politics, will hamper the best efforts of faithful and
capable permancat officials. The result is that to satisfy the
taxpayer at the present time that any benefit will accrue to him
from municipal ownership of the strect tighting, the advocates
of this plan must show that the gap between the cost and the
contract price for lighting is much wider than can be spanned
by a moderate profit on the capital invested.  Whether by their
fault or misfortune, civic corporations have a poor reputation
for business management, and the burden of proving the con-
trary rests with them. The advocates of municipal ownership
and operation must clearly prove that the lowest obtainable
contract price for the lighting service yields an inordinate profit
on the actual investment needed to give this service. If they
cannot do so, they have no case.

e —

THE city of Evansville, Ind,, recently undeitook an investipa-
tion of the relative cost of street lighting under public and pri-
vate ownership. The report has been republished in the tech-
nical press and has been widely circulated. It contains in tabu-
lated form, interesting and valuable statistics of municipal
lighting of both public and private owncrship, gathered from a
large number of towns, and no doubt for th.s reason has been
repiinted as an appendix to the Teport recently made on the
same subject by the City Engincer of Toronto. But the body
of the Evansville report does not commend itself cither in tone
or maticr, as the thoughtful and well considered presentation of
the subject which is required to farnish grounds for acticn in a
matter of such importance. The city has been using « little less
than 290 arc lamps buming all might on the moonlight schedule
at a contract price of $158.30 per lIamp per annum.  The com.-
mittee states its conclusions after % a carcful investigation,” and
the first one is that “our city is now paying sixty per cent. more
for her street lighting than she ought to do.” If correct, this is
ac upon the b capacity of the city to make a fair
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bargain, which is not calculated to inspire confidence in its fit-
ness to be entrusted with the more difficult and responsible job
of operating a plant economically, The second conclusion is
that “ fifty-five cities doing their own lighting pronounced the
same a compl=te success,”—they naturally would—and that “ we
have ascertained ™ that their average cost is $57.88 per lamp
per annum. “Ascertained” is a strong word to describe
an unquestiomny acceptation of statements of results, without
investigation of how these statements were compiled. Without
cxamining the system of book-keeping in each case there is no
certainty that all items of cost are properly chargei. The re-
sults are mere matters of opinion, nor is the average of 5§
apnions which vary--as shown by the tabulated statistics—
from $36.00 10 $115.00 per lamp, of any value to start a business
on. The third conclusion states the average cost of contract
lights at $114.58 per kunp per annum. Thts is a matter of fact,
beiny, as shown by their tables, the average of 22 facts varying
from $80.00 10 $160.00. They conclude fourthly that the city
should have about double the number of lights it now has, and
finaily that the first cost of a plant with 3350 lights would not ex-
ceed $75,000--which sects about right—and that “the annual
cost of maintamning such a plant would not exceed $50.00 per
lamp per annum.” They give no reasons for this faith that is
in them, but it 1s charitable to hope that some sort of estimate
was made of rupning expenses, and that $50.00 is not merely a
deduction from the averages they pin their faith to—averages
-of plants of all sorts and sizes scattered from Maine to Cali-
fornia, and therefore no doubt peculiarly applicable to a 350
light plant at Evansville, Ind. They of course recommend a
municipal plant, and any defects in the joiuts of their argument
as above constructed are neatly plastered over by a statement
that * Your committec has also ascertained —what again !—
“that municipal ownership of all plant, such as waterworks,
street railways, lighting and others necessarily requiring fran-
chises from the public, should, in the opinion of the best think-
ers of the age, who have studied municipal government, be
owned by the public, instead of by private corporations.” From
all of which it is perfectly pliin why “your committee is of the
opinion that a new contract for cur street lighting could now be
let for a much lower price than the present contract calls for,
but we do not believe 1t to be for the best interests of the citizens
of this city for her lighting to be done by private contract.” e
have devoted a good deal of space to the consideration of this
report, as it hus been given a wide publicity and we think it de-
serves to be held up to admiraticn as a mode) of how not to do
it. What would a business man think if he were asked to em-
bark on a business enterprise on the strength of such a futile
prospectus as this seport ? It the taxpayers of Evansville are
contented with siatistical averages and platitndes about the best
thinkers of the age, they deserve what they are likely to get if
they operate a municipal plant contiolled by the framers of
this report. But we trust that in Canad: this business problem
will be treated in a business manner.

Mz. Keating’s report to the Board of Wors s on the probable
cost of an electric street lighting plant for To onto was made to
a mecting of the Board on May 28th. It presznts the case for
consideration in a clear, business-like form, and refers briefly in
tun to the main points invalved in such a scheme. He first
touches upon the queszion of combining an electric plant with the
present waterworks plant, and advises that in the case of Tor-
onto this would not be economically feasible. He points out

,the caution which must be observed in accepting as cotrect,
statements inade of the operating cost of lighting plants owned
by municipalities, owing to the doubt which must prevail, in
absence of a detailed statement or an examination of their
books, whether all praper charges have been included in the
statement made, particularly a proper allowance for interest
and depreciation. He instances points which would appear 10
make for the advantage of a new civic plant in competition with
an oider private company, viz :—The lower cost and better con-
struction of electric appliances now than a few years ago, and the
absence of any need for the city, after paying running expenses
and an aliowance for depreciation, to make a profit other than
a low rate of interest on debentures, as compared with a dii.
dend of about doudble such a rate required from a successful
private company. He also alludes to the possibility of shortly

obtaning power from Niagara Falls delivered in Toronto at a
price to compete with steam. The plan he outlines for immedi-
ate lighting involves the addition of 300 arc lights, displacing
the 1200 gas lights still remaining, making a total of 1300 arc
lights-—the station buildings to be large enough to ultimately
contain a 1500 light plant, though at first a steam and electric
plant for only 1300 lights is to be put in. On this basis a sum-
marized estimate is given fur buildings with station and street
plant, totalling $310,20000. Also a detailed estimate of
annual operating expenses, including interest at 4 per cent,, and
depreciation at 6 per cent., reckoned on $310,200. The result
shows an annual cost of $81.78 each for 1300 lamps, or $75.00
each for 1500 lamps, as against the present contract rate of
$108.58 each for about 1000 lamps. The whole report isa
straightfoiward statement, in sufficient detail to allow intelligent
criticism.  For instance, we miss from the annual operating ex-
peases an allowance for contingencies not propetly covered by
the 6 per cent. depreciation, which might fairly be figured
at 4 per cent.  Last winter’s sleet storm was an extraordinary
contingency, but in different forms extraordinary contingencies
are of practically annual occurrence, The present coal
shortage is a case in point, and suits for damages will be always
on hand. The report hardly shows a case favorable to city
ownership, and it remains to be seen what the Electric Light
Company can tender for the increased number of lights. The
uncertainty about power from Niagara makes the present time
unfavorable for detennining on a laige steam plant, when
cheaper power may be available in less than a year.

R. C. BROWN GOES TO MONTREAL.

R. C. Brown, electrical engineer of the West End Street Rail-
way of Boston, has resigned that office 10 accept a similar posi-
tion with the Montreal, Canada, Electric Railway.

Mr. Brown ever since 1889
has been in the West End'’s ser-
vice, and by dint of effort and
native ability raised himself to
the position of electrical engi-
neer.  His first position of trust
was as superintendent of motors
and cass, quickly followed by the
superintendency of electric
power, which he has since held
to the satisfaction both of the
company and ot his employes.
The best wishes of his many friends follow Mr. Brown to his
northern field, and a rousing ovation from 100 of his employes
marked his departure.—Street Railway Review.

R. C. Browx.

THE ELECTRICAL STUDENT'S A B C.

A is the Amp, that went into the Arc.
B is the Brush, sometimes seen with a spark.
€ is the Copper, most handy for mains.
D is the Dynamo, driven without reins.
E is the Science we study and pass in.
F is the Ficld, with more iron than grass in.
G is the Galvo., which ** shorts ™ can foretell.
H Hysteresis, beats iron like —— (anything).
1 -« Induction, much blessed and cursed, too.
J is the Joule, set in casbon and co.
K is the Kathode, who lives in a bath.
L is the Line, cut by wires in its path.
M is the Motor, which torques as it works.
N Noa-condoctor, which carrying shirks.
Q is the Ohm, found in wire as in brick.
P is the Fole, which to iron wood stick.
Q is the Quickbreak on a high-voltage cire.
R the Rheostat, which "aats when &2 work.
8 is the Switch, like the ones used with trams.
T is the Telephone ; earns many bad —— (woeds).
U is the Unit, at fourpence a blessing.
V is the Volt, who is always most pressing.
Wihe Watt ; E. C., when you know it.
X the Xpense.  House installers shauld blow it.
Y is the Yoke, which in magnets is grey.

And the
Z inc has connection with bells every day.

J. H. C B, in London Electrical Enginecr.
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.—Secretaries of the various Associations are requested to forward to us matter
{or publication in this Dep not later than the soth of each month.

ORGANIZATION OF WIARTON ASSOCIATION NO. 13.
Editor ELxcrricat Naws,

SIR,—On the 17th of May | had the pleasure of mstituting
Wiarton Association No. 13, C. A. S. E. with the following Bros.
as officers: President, Wm. Craddock ; Vice-president, Chas.
Shaw; Rec. Secretary, Ed. Dunham, (engineer electric light
station); Fin. Secretary, R. L. Graham ; Treasurer, I. Dunham ;
Conductar, A. Sheldon ; Door Keeper, R. Murray ; Trustees, A.
McLaren, G. L. Kitchen and Wm. Smith. The other members
present were, Wm. McKenzie, Robt. Buriows, E. Dankwater
and D. McDonald.

Upon my arrival, | was met at the train by Bro. Ed. Dunbam,
and visited several of the members. In the evening we met in
a very pleasant room, adjoining the Mechanics’ Institute, and
nicely fitted up by the members, with writing desk, black-board
and everything necessary for good work. The members are all
enthusiastic and anxious to learn, and 1 predict a strong useful
and healthy little lodge in Wiarton.

After the meetling we adjourned to the Arlington, where an
hour was spent very gleasantly, but as all had to be at work ear-
1y in the morning and your humble servant was obliged to catch
an inconveniently early train, we dispersed all well pleased and
hopiny to meet ayain.

A. M. WICKENS.

A branch of the C. A. S. E. is about to be orpanized at Peter-
boro’, Ont.

WEelearn from Mr. L. Brandon, Secretary, that the recently
organized association of stationary engineers at Winnipeg, is
meeting with gratifying success, additions to the membership
taking place at every meeting. Mr. James Whate, engineer of
the Ogilive Milling Co., has geen elected president in the place
of Mr. H. E. Robertson resigned. A deputation has been ap-

inted to wait on the Government to request that incorporation

granted to the society. It is the intention to have a series of
papers read at future meetings. The first of these will be pre-
pared by the secretary, Mr. Brandon, his subject being “ Heat
as Pertaining to Boilers.”

A rgular meeting of the Ontario Association of Engineers
was held at London on the 28th ult. The yearly message of the
president, who was not able to be present, was read by the
registrar. It shawed this to be the most prosperous year since
the incorporation of the association. The total nuwber of cer-
tificates in force up to date, including raised certificates, amounts
to §62 ; new certificates issued during the year, 161. The ex-
penses for the year have been $523.95, leaving a balance in the
treasurer’s hands of $157.15. The four members of the board
;:aot terms expived were re-elected, also the officers of the

{

PERSONAL,

Mr. D. A. Star, clectrical engineer, Montreal, is at present on a pro-
tracted business trip to the island of Trinadad, W, 1.

We are pleased 10 learn that Mr., J. A, Kammerer, who for several
has sucressfully filled the position of District Agent at Toronto for the Royal
Electric Co., has recently been appoated General Sales Agent for the Com-
pany, with headquarters in Montreal, vice Mr. D. A. Starr, rusigned.

Mr. G. C. Mooring, chief engineer of the Methodist Publishing House,
and an active member of Toronto No. 1 C.A.S.E., will sail on the 8th inst.
from New York for England. He will be accompanied by bis father. It
is their intention 10 spend five or six weeks in revisiting associations and
friends from which they bave been separated during a residence of twenty
year<n Some of the leading engineering establishents will also
be visited in que<t of information.

TRADE NOTES.
Mr. Samuel May, President of the Dodge Wood Spht Pulley Co.,

‘Torouto, is &t present on a visit to Europe in the interest of the export
branch of the Company’s business.

Messrs, Joho Starr Son & Co., ot Halifax, call attention in our advertise-
oent pages 10 the ** Star * Incandescent Lamp of which they are the manu.

factarers. inform us that they are selling large quantities of these
lamps all over Canada as well as in the West Indies, South America, etc.,
and that they are giving cxcellent satisfaction. They have recently gotten

up new and improved bases for these, which, togetber with otber improve-
ments, gives hem high efinency. Thelamps arc packed in such a manner
as to add to the convenience of handling, each lamp ban*_&oae upina
cortugated package, with pasticulars stated on d: Company
alyo state that thexr ** Unique "telephooe is in increasing demand,
The Dodge Wood Split Pulley Co., of Toronto, have recently received
u;u‘géyw nipeg, the oﬂt;'iug‘l;:erdm -y .;f::w gy
t Co., Win , ¢ throug ir Winnipeg agents,
and which speaks for itself :—** 1n reply 10 yoor inquiry re Brown Fnction
Clunch, which we got from you about two years . 1 beg 10 nate that it
hsbmmuiagawzl: dynmamo, of the Houston 1
by the Royal . Montreal, and the clutch and pulley bas
us perfect satisfaction. We ure running clutch pulleys of difierent
but for ease of handling and perfect Tunning, without slip of any
kind. nooe of them can equal the ** Brown™ we got from you. 1n adding
10 our plant in future we intend 10 use 0o other.™

ik

;

QUESTIONS AND ANSWERS.

If the subscriber who writes to us for information over the
nom de plume of * Ignoramus,” will forward to us his name and
address, as a guarantee of good faith, we will be pleased to en-
deavor to answer his enquiries.

SPARKS.

It s suid that Battersea and Kingston will be connected by elontric mile
WRY.

The New Westmianster & Burrard lnlet Telephone Co. has been incor-
porated.

Messrs. Mackay & Guest, Renfrew, will shortly put in a 2,000 light in-
candescent machine,

The Dominion Parliament has granted incorporation to the Dominion
Gas & Electric Co., Winaipeg.

St, Catharines has direct telephose communication with Detrout, 256
niiles, the longest circtig 1n Canada.

The Sarnia Gas & Electnic Laght Co., have given a contract to the Cana-
dian General Etectnie Co. for a new lighting equipment.

Application 1s being made for the incorporauon of the Ontario Engine &
Machine Co., of Toronto, with a capital stock of §12,000.

The annual meeting of sharcholders of the Standard Electric Co., of
Ottawa, will take place at the company’s office on the 6th inst.

The Northwest Electric Co., of Winnipeg, are said to have decided to
wcrease the motive power at their lighting station in the near {uture,

At a 1ecent meeting of the Smiths Falls Electric Laght Company, it was
decided to buy a new dynamo and an entire set of lamps for the streets.

Negotiations are said to be in progress for the amalgamation of the inter-
ests of the Nanaimo electric light works and the proposed street milway
enterprise.

The Packard Lamp Co.. of Moatireal, are negotiating for a suitable site
on which to erect a new and commodious factory to meet the requirements
of their rapidly growing business.

A chimney in the resr of the C. P. R. Telegraph office at W‘:ﬂrz@ col-
lapsed on May 1oth, killing Howard Smith, a check-clerk, and y injur-
ing Aubrey Teanant, a message boy.

At the annual meeting of the Light, Heat & Power Co., of Kingston, Mr.
R. T. Walkem was clected president, Mr. 1. H. Breck, vice-president, and
Mr. B. W, Folger, managing director.

The town of North Pay oflers an exclusive franchise for a term of ten
years 10 anyone puttling in a system of electric lighting, the cost of public
and private Lights to be limited to a certain sum.

The Rell Telephone Company’s Exchange, at Winnipeg, was recently
damaged by fire to the extent of $5,000, as the resul, it is said, of a tele-
phone wire ing crossed by an electric light wire.

The City Engineer of Toronto has received A communication from the
Great Western Electric Munufacturing Co., of Chicago, stating that they
are desirous of establishling a manufactory in Toroato,

The New Brunswick Telephone Co. are constructing a line from the C,
P. R. station at East Florenceville to the village of Centreville, and will
probably extend the line from thence to Hartland and Woodstock

Mt Feodor Boas has obtriced permission to erect poles, lay ¢ oles, etc.,
for the transmission of electnic light and power at St. Hyacinthe. Que. He
al?oeonleuxpwa engaging in the manufacture of electric plant and sup-
plies.

There is said to be keen competition among the various electrical manu-

tactunng companies for the supply of the necessary apparatus for an incan-
desjotnl ﬁ'(hling system for the town of Orillia. Ten closed on the 15t
une.

On the 6th of May, the power station and plant of the Nanaimo, B, C.,
Electric Light Co., was compietely destroyed by fire.  The company’s loss
amounts to about $50,000. We understand that & new plant will be in.
stalled asspeedily as possible.

Messrs. Ross & Muir, who are at presest erecting a loar millat Mattawa,
Ont., have ex| the.r willingness 10 install an electric arc and incan-
descent lighting pan. at that place, it a safficient amount of busitessis
Ruaranteed 10 make the «nture a profitable one.

1n the item mentioning the incorporation of the ** Packard Electric Ca,
Limited,” at Montreal, whichap; inthe May issue of the ELECTRICAL
NEws, the names of Messrs, F. E. Cavanagh and Cdarles C. Paige, were
inadvertently omitted from the list ol incorporators.

A bill introdaced by Mr, Mulock has passed the Donmiinion Parliament
providing for the ing of vestibules on clectric street cars.  This bill
will no doulr be the means of raising the qoestion of jurisdition as be.
tween the Dominion and Provincial governments in relation 10 the control
of clectric railways.

The action of the Royal Electric Co. in appointing Mr. Fred, Thomson, :

who it will be remembered has a case pending against them in the courts,
as their valuator for the adjustment of the loss sustained in connection with
the recent fite on their premises, has excited & cousiderable amount of com.
ment in clectrical circles. Certainly no better testimonial of chamacter
conld be given 1¢ a1, Thomson than this.

Mr. E. O Cham City Borler laspector for Montreal, in his annual
report for 1893, just wssaed, shows that during the year he made 1,410
inspections, condemped mine boilers, found 8¢ boilers imperfect, and issued
313 test certificates  He also issued 4313 certificates 10 persons in charge of
engines and boilers, and 39 candidates faided to pass their examination.
One accident had happened during the year, involving loss of life, and the
owners of the insured boiler were condemned at the Coroner's inquest for
vegligence.  Mr. Cham
pulsory inspertion for all boilers.

Nowhere perhaps in Canada. has tbe introduction of the clectric railway
proved 30 injutous 10 the bunness of the hackman as at Ottawa, as the
distance at vt;ichlbc it ,;, are si d from the centre of the
city made it almost nccessary for persons arrivi train to engage tbe
u:"vicuofatncbuu 10 con themnpto:::‘b.Gov the elactric aag
stands alongside the station plat . ard affords the traveller chenp and
Tapid transit wherever bhe may wish 10 go.  itis rumored that a further
intoad 13 10 be made on the hackman's profits, by the extension of the
street aﬂn&mmny‘s lines from Sassex street, through Rideau Hall
grounds to residence of the Governox General.  The backmen have

itioned the Governor General agaiast the carrying out of the proposal.
Rﬁy caim that it would bean infringeraent on private rights to baild a
railway upon t propesty.

‘

advocates a return to the old system of com-
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SHAFTING. * becuuse they would have less power to tansmit, but n practice the
1 need offer no apology for bringing u subjert of this kind before an ;’:‘3’;:’:;‘““"‘ would be greater 'g("m any gain that would be derived from
Assoctation of Stauonary kugineers, for wherever you find a stationary ea- . o . .
gine you will also find n{orc gr less shafung . and 1f any other excuse were gl\!r:‘rl “"’,'” Rive one o wo rules 10 determine the size required to drive a
tequired it will be found in the fact that guestions on shafung are quite AR . -
f::‘qnenlly found 10 the Question Box at our meetings. To find the powcra_shaft will tr cube the and muliiply

It mway be, bowever, that there are some present who think that as en.
gincers they wfe not eapected to have anything to do with shafung.  ‘They
may argue something hke this ** Oute employers vxpect 1o much fromn us,
they Jouk for us to wheel i coal. fite tho ur thiee boilers. wheel out the
ashes, atteud our eagines and a score of uther jobs, as well as tind toels for
the whole establishmeot . and it would be just as well not to know anything
about shaftng. or we would e expected to attend to that t00.”  In answer
to such I would say, that 1t 33 not often that a man loses his situation by
being too well posted, and in thns world of changes one never knows when
he may be called on to make use of the knowledge he possesses.

11 15 of the greatest importance that all shafting should be properly pro-
romoncd and correctly put up. 4s 1t not uncomuonly hiappens that great
03y of power utd much annoyance results from carelessness or ignorance,
and a piant that is otherwise of the best, rendered unsausfactory.

Ihe first questton the engineer has to decide is what size or strength of

shaft e reyquires 1w do a certan amount of work, and in doing so he
must bear in nund that a saall increase in dumeter will givea large n-
ctease i strength,  Itis not an ancommon thing to hear a man say that
such a s1ze ought to do the work, but 1o be on the safe side will put 1n a size
larger, not knowiny that he 1s adding a much larger factor of safety thaa
he hao any dea of. The strength of a shaft vanes as the cube of its dia-
meter vaties  Let us assume that 1 shaft will safely dove at a given speed
four horae-power, a 2° shalt will drive as much ose as the cube of its dra-
micter 10 excess of the cube 1. Thecube of 1”is 1 x 1 x1=3. The cube 27
isav2>2=8, Theculrof 31s3»3x3= 27 and thecubc of 15 4 x34x 4

Now we assume that the 17 shalt drives § H. P., the 2" shaft drives as
much more as the cube of s dhameter 15 1n excess of the cube 1 ; the cube
of 213 8, thercfore 1ts power compared with the 1 shaft deiving 4 H. P, s
3xax2=8x4=32 H. P, and companng the 37 shaft with the 1%, the cube
of 3”715 27 and the power of the 1”15 g H.P.--g x 27 =108 H.P. 1t must be
borne 1n mind that these figures are comparative and are given to show the
rapud ncrease of strengith n a small increase of size, tor if we were
to lu;q: a 3" shatt instead of a 2 we would have 108 H. P instead of
2 i, 1.

3 Another fact we must not lose sight of is, that the power a shaft will
drive 14 10 ditect proporuion toats sp~ed.  If a shaft drives 4 H, P. at 100
revolutions per aunute, at 200 revoltuions it will drive 8, und at 300 st will
dnive 12 H. . Fhe luglier the speed of the shaft the smaller the diameter
of the shaft in drive a given H. P. Then there 1s another important con-
sideration 1n sclecuing a proper size for a shaft —as they are inchined to bend
and also 10 twist we must take into account the weight of the pulleys and
the distance they are from the beanngs and whether l‘f“:c strain of the belts is
down of the teverse.  The bending of a shaft as wdll as the torsion contni-
butes towards its lalulity to break, but the bending 1s the most hikely to
cause st.  The bending also causes a considerable loss i power as well as a
the hiability of belts runting to on: sude of the pulleys. 1t follows therefore
a shaft loaded with pulleys must have a greater number of beanngs and the
pulleys placed as nea the beanngs as possible..

To put up a larger linc of shafing than is necessary, i objectionable for
two reasons, 1%t costs morcto put it up. and and 1 costs more to run it
afteritis up. The extra weight of the long shaft as well as the larger cis-
cumference winch hias 10 move through a greater distance will add matenal-
ty t0 the fncion.  There ts one othes fact [ would notice before leaving this
part of the subject, and that 1s, that the sccond and third lines may be
smaller than the man dover.  “The reason of this obvious, for the first hne
has nat only 1ts own machinesy to dnve but also the second and third hines
with the machirery dnven from them.

To make this clear, 1 have prepared a diagram which 1 believe will make
it plan to everyone.  We will call 1t a mill or factory, and we assume that

P s e s et M T e T e T e T AT ST e e
- -

F

the machinery in 1t requizes 100 13 . 10dnve. The machinery on the
first floar rexjures 45 H. P that on the second, 30 H. P., and on the third,
ag H. P, Now the shaft A and B are practically one shaft, being coupled
topethes by the geat: so are U and D, and £ and F. but while pracically
one shaft, A has to transant 100 H. I, while B only transnuts 45 H. P,
therefore B may be smaller than A, B having absorbed 45 H. P, 1t follows
that C has only 10 transmut 55 H. I*., therefore C may be smaller than A,
The machinery on the first and second tloors has now absorbed 78 H. P,
leaving only 23 H. P. for the thind floor. therefore the shaft E and F may
be smaller than ¢,

The san-e argument will hold good with the shafts 8, D, and ¥ I
the machinery which they drive was oqually distributed from end 1o
cnd, thea the ends furthest from the motive power might be smatler

* Paper read tefore Tarvato Now 1, C. A. 5. E by leo, Geo. Gilchriot,

by the number of revolutions per minute, and by two, if it 1s the first line
{rom the engne, and by three if 1t 1s the second, and divide by 00,

‘the crank shaft being the first or prime mover. what power will a 2"
shaft transmit as a second mover runmaog at E{oo revolutions per minute? 2 x
2axa=8x =2400%x 2=4.800-F100 = 48 H, 1. If steel add 30 per
cent.  If this shaft was 10 be used as a second line then it would be: ~ x
2x3=8x300=2400x 377.200+100=72 H. P. Where the power re.
quired is known and numbsr of revolutions 1s given and the size of shaft is
wanted, proceed as followe :  What diameter of shaft is required as a prime
mover to transmit 75 H, P. at 175 revolutions? 75 x 100=7.500+175=42.86
+2=21.43. The cube root of 21.43 is 2.75. (2.7776) the diameter required.

‘I he same problem with the shaft used asa second line, would be: 75 x
100=7.500 + 17§ 242.86 + 3=14.28. The cutbe root of 14.28 15 2.42 (2.4361)
the diameter required.

Huaving got the size we want, the next thing is to get it put up, anditis
right here where many failures and ustakes are made. ‘There is pethaps
no part of the i)lan which should be iore carefully looked after than the
proper lming of the shafting Lecause it is 3 never-ending source of annoy-
unceif out of ine. The rules goverming the putung up of shafting are few
and very simple :

15, Be sure that your shaft is exactly at right angles with the engine
pulley ; and, see that 1t is dead level ; ard 3rd, be sure that it is as straight
as a inecan make it.  The same rules should be observed with intermediate
and counter-shafts, they must be parallel with main shalt Al shafts carry-
ing pulleys must be level; a shaft dnven wath gear from a horzontal shaft
must be at right angles with it but may be sun at any angle from the bon.
zomtal, and the same if driven from a perpendicular—in this case the driven
shatt must be level, but may be run 1n any direction. 1f the building is
likely to settle the adjustable hanger should be tised, but wbere these is no
danges of settling, stationasy beanngs should be used, especially for dy-
namos and all heavy machinery which ought to be a rigid as possible.

1 donot think 1t adwisable to give any rule for the distance at which
bearings should be set, as circumstances vary in almost ¢very case, but
would state that for a a 3* shaft the distance should never be more than x
feet, and for a 2”shaft not mcre than 11 or 12 feet.  These distances 10 bot
cases are for shafts without pulleys.

We have stated that second and third lines of shafting may be smaller
than the first, but this applies only where they run at the same or at higher
speed, and does not apply where the speed is reduced for the purpose of
driving heavy and slow speed machinery or hifting heavy weights. Letus
try 1o make it plain. Let us assume we kave a weight of 33,000 Ibs. to Lift
and a one H. P. engine 1o lifi it with; we can raise the weight one foot
high in one minute, but if our weightis ten times as heavy, er 330,000 1bs,, it
1s evident that 1o hft this with the same engine it can only done by a
sactifice of time, or in other words a reduction of speed (bear in mind
that to lift a weight greater than the motive power can only be doneata
sacrifice of ime). Now what are we goingfto do? Qur weight is 330,000
ihs., and our engine ts only 1-20tl the power required 10 Jift it. 1t isevident
we mus: construct a system of reducing gear.  We will assume that we re.
guxre three reductions—the first reduction will be from the engine tothe

rst shaft, and so on until we reach the third or last shaft which supports

the weight.  Now the nearer we get to the weight the stronger must the

shafung be. and the same with the gear, because as each shaft 1s reduced in

speed it 1s capable of transmitting less power, and therefore must be in.
in size,

Precisely the same principle is clearly shown in the use of the lever—a
man can lift a heavy weight with a lever, but it is always at a sacnifice of ume
or speed. It is also well understood that the end of the lever un which the
man rests may be very moch smailer than the end which rests on the fulerum,
because on 1t rests the whole weight.

MOONLIGHT SCHEDULE FOR JUNE.

Ja; . Sy . e
’.l\! oﬁ&f. Light. Extinguish. ggur sf
H.M. H.M.
| JRPN P. M. 7.50 A M. 340 7-50
..., v 7.50 " 340 7.50
Ik TR w  72.50 n  3.40 730
X S w 730 w340 7-30
Seeeenn n  7.50 " 3-40 7-50
G...... w 8.50 w340 6.50
y 2 v 9.40 n 340 6.00
8 ..... n 1020 w  3.40 5.20
[+ JOPINIIN w 11.00 " 340 4.40
10...... n 11.20 w340 4.20
M...... w 150 | aieneinnn. }
12.c0ie] cieeeneees " 340 3-30
13000000 A.M. 12.20 n  3.40 320
1$...... w 1,00 " 340 2.40
LR T n 1.20 " 3-40 2.20
16...... n  1.50 n 3.40 1.50
17000 No light. No light, cees
18...... No light. No light. cees
19...... No light. No light. ceen
20 ..... r. M. 8.00 P. M. j10.10 2.10
o3 R " 8.00 n 10.50 2.50
2. »w 800 » 1120 320
23, w So00 n 12,00 .00
24. « S0 A.M. 100 5.00
23 ... » S.00 w120 3.20
26. ... O w S0 v 1.40 5-40
27..en.. ' w  Sov w 210 6.10
AdB...... i » 8.00 w290 6.40
29 ... , w 800 v 320 7.20
30...-.. ‘ « So0 w 340 7-40
Total, 136.30
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RELATIVE ADVANTAGES OF TOOTHED AND SMOOTH
CORE ARMATURES.*

By A110N Do Avasts.

THE merits of different methods of construction m the manu
facture of dynamo eleciric machimery, as i other hnes, must
evidently be decided by therr comparative costs, all else beng
equal. Although questions concerming the relative ments of
toothed and smaoth core armatures have long been discussed,
very little seems to have been wntten, to show whether actual
saving n cost may be effccted by one construction over the
other, when employed to produce the sime results,

‘The practice of dynamo builders in this country, and abroad,
embodies hoth types, and the history of the art records many
chianges from each to the other. [n view af the wbuve, the in-

uiry, whether in the light of present facts any saving can be ef-

ected Sy.lhc use of toothed core armatures, seemns of interest.

The hants of this paper do not peimit consideration of this
question in connection with all classes of electrical machinery,
and its beariny on disect current constant pressure wachines only
will be taken up.

The principal disadvantages of toothed, compared with
smooth core armatures, are greater first cost, lutge change of
lead, cxcessive sparking when used with teo short aur gaps, and
the production of heat in pole pieces ; their advantages are,
that inductors are positively driven, large solid inductors, pro-
tected from eddy currents, and that a reduction may be made
in the length and consequent magnetic resistance of the air gap.

Change of lead may be fixed within any desired limits, and
sparking abated by such proportions of air gap and teeth, as
give them sufficient magnetic resistance. .

Heat in pole pieces iy be reduced by their lamination, by
the use of very narrow tecth and slots, by forms of teeth that
present a nearly continuous surface of iron to the pole picces,
and still more, by the use of openings in core discs which do
not cut through their outside surface, or a continuous magnetc
sheath outside the teeth.

For any given form of tooth, the heating of pole picces is less,
the longer the air gap.

The mechanical strenpth of armature teeth, as usually em-
ployed, is far in excess of that required to hold inductors in posi-
tion, even under conditions of short circuit, and driving pins in-
serted in the core, at proper intervals, are much cheaper and
take up less valuable room on the armature circumference,

Either teeth or substantial driviny pins are, of course, prefer-
able mechanically to the slender bits of haid fibre which have
been much used, and frequently yive way under the heavy
strains to which large genérators are subject.

When large wires or copper rods are used as inductors, their
protection from eddy currents is an important atter, but
proper stranding of inductors reduces the eddy loss in them,
when uséd on smooth cores, to a very small amount, and has
the turther important advantage that inductors may be bentinto
the proper shape at armature ends, and the joints, necessary
when rods are used, avoided.

The chief possible advantage, then, to be gained by the use of
toothed armatuses, is through a reduction in the length of the
air-gap, and the vonsequent reduction in the ampere turns re-
quared on'fitld ntagnel, weight of copper, or energy 1n winding,
and the' lérgth and weight bt iton core. To make this advan-
tage available, it must be practical to use air gaps shorter than
are required for insulation, winding and clearance.

As is well understood, the armature winding of a dynamo or
motor, in operation, has a magnetizing action which is measured
in ampere tumns for a bipolar machine, by ane guarter the pro-
duct of all the inductors of the armature, into the total armature
current. The ampere turns on the armature evidently tend to
set up a flow of magnetism, baving a complete circuit through
the armature core, twice across each air yap, and through the
iron of pole pieces.

About half the ampere tumns furnished by ibe inductors under
pole pieces, evidently act against the field ampere turns in cach
air_gap at the polar tips, and the ratio between the armature
and ficld ampere turns at this point, necessary to give sparkless
reversal there, must determine whether the required maynetic
resistance be greater or less than that of an air gap long enough
for insulation, winding, and clearance with a sinooth core arma-
ture.

As an ammature coil in an operating dynamo or motor passes
under the brush, the current flowing in it must stop, and one in
the opposite direction be set up ; and if this action is to be ac-
complished without sparking, a sufficient electromotive force
must be provided in the coil while in direct contact with the
brush. In the ordinary dynamo or motor, magunetisin forced
across the path of the coil, by the field ampere turns expended
m air gap, must provide this reversing electromotive force.

The data of a number ot smooth core armature machines of
different make, show ratios of field to armature ampere turns in
ar gap, of from about one and one-half to one, 10 1wo and one-
half 10 one, and the writer’s experience is that a ratio of two to
one will give sparkless operation at full load, with brushes set

Jjust outside pole corners.

It is 2 matter of common experience that the ratio between
field and armature ampere tums in the air gap may be so reduc-

*A papervead at the Phila. Meeting, Am.'Inst. Elec. Engra., May 36, 189¢.

ed, even in machines with smooth cote anmatures, as o require
excessive change of lead to secure even approvunate treedom
from sparking,

1£11 be desired therefore to build machines having an expen-
dsture of ticld ampere turas 1 the air gap not much vreater than
those of the armature, we need not resort to toothed cores.

Take, for example, the case of 4 200 ampere dynamo, with 120
inductors on ts armature 1w one layer ; an wr gap induction of
25,000 Ies per square mch, and 89 per cent. of inductors under
the pole preces.

An air yap of .45 inch between the armature and ¢ ich pole
piece will be sufficienmt for msulanon, winding and dearance,
and the fiek! ampere turns expended i each ar gap will theie-
fore be 3,500, while the armature ampere turns, active under
«ach pale tip, will be 3,100

A considerable change of lead and sparking  can be ieadily
predicted for ths machine.

In some types of small machines, the room required for insu-
lation, winding and cledrance, makes the an yap longer than
necessary for sparkless operation, and in such machines the
utility of teeth scems to depend on their cost compared with the
saviny to be effected by their use,

As the umpere turns, furnished by the inductors under any
pole piece, grow less in a michine of given capacity when the
number of poles is increased, very short air gaps may be used,
if the number of poles is sufficiently large.

As an increase in the number of poles usually makes a ma-
chine of given capacty more expensive, however, the question
at once comes up, to what extent the number of poles may be
increased without a greater expenditure than the saving of wron
and copper to be effected.

In large multipolar machines of four or six poles, such as are
commonly used, the length of air gap required for sparkless
operation, is considerable, and those who have watched the de-
velopment of these machines with toothed core anmnatures during
the last four or five years, have seen the v gaps gradually
widen until machines of th . chasacter are not hard to find n
which the copper inductars between the teeth could be taken
out, wound outside the teeth, and stll leave roon: enough for
good clearance.

Additional mechanical security, of course, furnishes a consid-
erable argument for the use of teeth inlarge slow speed machines.

A number of devices have been sugpested from time to time,
1o enable toothed core wrmatures to be used wath shart air gaps,
and the consequent saving in iron and copper effected. No
maclnnes with these devices, however, have yet stood the test
of time and competition with those of ordinary type, and have
vet to prove their ability to produce results, as at present at-
tained at a less cost.

The seeminyg opportunity to save materiil by the use of tooth
ed armatures is very attractive, and we cannot but hope it ma,
some day be practical ; in the light of present knowledye, how-
ever, there seems little to be gained by their use in medium or
latge bipolar machines.

SPLIT PULLEYS.

Has it ever accurred to you, says J. A. Allen in the Iron
Trade Review, that there are some methods cominyg into vogue
that are cheaper in the long run to use than to be without?
Among these is the split pulley. It costs money, and biy
money, too, at times to cut a keyway in a shaft when a new pul-
ley is to be located.  Have you ever used a good split pulley ?
1f not, do so. A short time since 1 fitted out a whale shop with
pulleys and shafting, and used nothing but split wooden pulleys.
Hold ? Well, not at first.  Each pulley was tightened as well
as we could do the work at the start and then watched. At the
first indication of a slip the wrench was put on again and that
scttled the matter for all time. 1 had thase pulleys driving
every conceivable kind of ironworking tool, from a light drill to
a heavy hammer. and ncver had the slightest indication of
trouble. Then, when new tools were bought and old ones had
to be shified, ten minutes sufficed to take down the pulley. But
when [ did that job, I didn’t know as much as I do now. 1 al-
lowed builders to sell me tight and loose puileys on the countes-
shafting, so that for every machine having a four-inch belt | had
to buy a nine-inch split pulley. If I had the job to do again 1
would specity clutches. Of course the clutch would cost more
than the extra paid for the double width split, and the additional
loose pulley, but not so very much. And then I would save
weight on my main line ; and room also.

TRADE PAPERS AS AN ADVERTISING MEDIUM.

THERE are scores of business men, says the Journal of Build-
ing, who, when told that the circulation of a trade paper is 3,000
10 4,000, arc inclined to ridicule its claims as an advertising
medium, not knowing that a single cdition of a trade paper, a
civculation of 1,000 copies, reaches more persons whom they wish
to reach than theissuc of a daily paper of 100,000 copies. Those
who may be surprised at this statement and imagine that the
figures arc incorrect nay casily convince themselves of their
error by referring to the commercial agency reports.  To seach
the consumer of general merchandise the daily papers are a
valuable medium : to reach those particularly interested in trad=,
the trade papers alone cover the ficld.
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ELECTRIC RAILWAY DEPARTMENT.

DESTRUCTIVE EFFECTS OF ELECTRICAL CURRENTS ON
SUBTERRANEAN METAL PIPES.

IN a paper on the above subject read before the American
Institute of Electrical Engincers, Mr. Isaiah H, Famham de-
scribes some experiments made in Bosten, with the effect of
discovering means to avoid damaging effects by electric cur-
rents cmployed for street railway purposes upon underground

ipes. The facts elicited by these and other experiments have
n:d Mr. Farnham to the following conclusions:

1. All single trolley railways employing the rails as a portion
of the circuit, cause electrolytic action anﬁ conseguent corrosion
of pipes in their immediate vicinity, unless special provision is
made to prevent it.

2. A fraction of a volt difference of potential between pipes
and the damp carth surrounding them is sufficient to induce the
action. -

3. Bonding of rails, or providing a metallic return conductor
equal in sectional area and conductivity to the outgoing wires,
is insufficient to wholly prevent damaye to pipes.

g] Insulating sufficiently to prevent the trouble is impracti-
cable.

5. Breaking the metallic continuity of pipes at sufficiently fre-
quent intervals, is impracticab'e.

6. It is advisable to connect the positive pole of the dynamo
to the trolley lines.

7. A large conductor extending from the grounded side of
the dynamo, eatirely throagh the gzmger territory and connected
at every few hundred feet to such pipes as are in danger, will
usually ensure their protection.

8. It is better to use a separate conductor for each set of pipes
to be protected.

9. Connection oniy at the power station, to water or to gas
pipes, will not ensure their safety.

to. Conuection between the pipes and rail, or rail return
wires, outside of the danger district, should be carefully avoided.

11. Frequent voltage measure .aents between pipes and earth
should be obtained, and such changes in return conductors
made as the measurements indicate.

THE ELECTRIC LOCOMOTIVE.

There is special reason why the mechanical engineer may be
expected to increase his efforts in connection with the steam
locomotive, says the Railway World, for he is likely soon to
feel the stimulus of wholesome conpetition. Already the elec-
trical engineer has his visions of a high s locomotive and is
preparing to challenge the position of the steam locomative.
So far has he already progressed that many mechanical engin-
eers—and among them may be found the locomotive supenn-
tendents of not a few important railways—are keeping in view
the possibility of radical changes in their department, and,
while perfecting their own machines, keep, as it were, an eye to
windward. Moreover, there is no objection to the material in-
crease of speed on the grounds of satety, for in England especi-
ally the ptrmanent way is well-nigh perfect, and fully capable
of permitting almost any speed obtainable. Altogether, there
is no reason to expect that development toward higher s
has reached a limit, while there are many consideiations which
point to rapid improvements in this direction.

SPARKS.

The extension of the Toronto and Scarboro Railway to Victoria Park has
teen completed.

The Mantreal Steeet Railway Co. gre said to have made a net profit dur-
ing the six winter months, of ssg.oa:(

The Standard Light & Power Co, is said to bave decided upon the con-
struégion of an clectric railway. from tbe city of Montrzal to Lachine.

Eight thousand passengers wese carried over the Kingston Electric Rail-
way on the Queen's tarthday.

An action for §10.000 damages has been brought against the town of
Port Arthur, by a person named Burk, wbo lost his hand by an accident on
the Port Arthur Railway, of which the town of Port Artbur is the owner.

A considerable a of new inery, including a 200 H. P. Robb-
Armsirong engine, has lately been added to the plant of the Sandwich,
Windsor & Ambzrstburg Railway.

1t is proposcd to utilize power from the cable station at Canso, N. S., for
the operation of an electric railway from Hazel Hill 10 Canso, a distance of
three miles, and from Miiton to Liverpool, a distance of six miles,

Mr. Jobn Patterson, the principal er of the Hamilton Radial
Electric Railway, is said to have su ed in making the necessary finan-
cial arrangements for the carrying out of the und ing.

The city council of Toronto will contract with the Toronto Railway Co.
to water, four times a day. the track allowance, covering a distance ogfony
miles, at a cost of $26.00 a day.

Mr. McKenzie, of the Toronto Railway Co., who is at presentin the
Northwest. is reported to be negotiating 0 behalf of the Dominion Light.
ing Co. f{or the of the Manitoba Gas and Electric Company’s
property and the Street railway controlled by Mr. Austin.

The courts of Montreal have given judgment against the Montreal Street
Railway Co, for $5.3325. 1n favor of Mrs. J. H. Hamelin, The plaintiff's
busbhand was run over by one of the company’s horse cars, and died from
:g: tc;‘:l} of the amputation of one of his legs which had been injured in

a ent,

Messrs. A. H, Edwards and James Fowler, of Carleton Place, are among
the promoters of a company which is endeavoring to secure aid from the
mlimgpalilies for the construction of an electric railway from Perth to Lan
ark, Ont.

The Niagara Falls Park & River Rl‘l\va{ Co. have paid $10,000 to the
Victoria Patk Commissioners for the pnwilege of constructing an incline
railway at an angle of fifty degrees (rom the top of the bank at the south.
west corner of the Clifion House to the Maid of the Mist Landing. It is
2aid to be the intenion to charge & twenty-five cent. fare.

‘The Town Council of Oshawa have given the right of way for an electric
railway to Capt. Carter, of Deseronto, The rallway will be built in three
sections, and will run from the Grand Trunk depot through the town, with
switches to the leading manufacturing corcerns. A bonus of $1.500 on sec
tions one and two, and of 2,000 on section three, is a condition of the
agreement,

A company is said to have been formed with the object of constructing
an electric mitway at Nanaimo, B. C,, with an extension to the adjoining
town of Wellington, The road will be about ten miles in length. and it is
2aid to be the intention of the promoters to make the construction and
equipment of firsi-class character. ‘The road in expected to be in operation
by the st of September.

1t is reported to be the intention of Mr, F. W. Colcleugh, of Selkirk, to
commence immediately the construction of an electric railway from Winni-
peg to Setkirk, for which he holds the charter.  Itas probable that the con.
struction of the road will be done by contract with the Winnipeg Street Rail-
way Co,, but should this not prove to be the case, itis said that Duluth capital
will be forthcoming to complete the undertaking.

Application is being made for the incorporation of ** la Compagnie de
Tramways Electnques de Quebec,” for the construction of an electric street
railway in the city of Quebec and through the suburbs of St. Valier, St.
Sauveur, Jacques Cartier, St. Roch, etc.  The promotors of the company,
are Messrs, J. B. Laliberte, §. U. Grrgory. B. Leonard, P. Dumoulin, J.
F. Guay and F. M. W, Pampalon. The capital stock is to be $200,000.

The construction of the Hamilton, Beamsville & Grimsby Electric Railwa
is being pushed forward in 2 most active manner. Thirteen miles of tra
have been completed, leaving only four milesat the Grimsby end of the line
to be finished. The power station is well.nigh completed, and the cars for
the enuipment of the road tbout ready for shipment. The company are
unfortunaiely still experiencing difficulty with one or two of the municipali
ties regarding the right of way.

The City Council of Hull has granted the application for a ¢barter by
Mr. D. Viau, on behalf of a local company, for the construction of an elec-
tric railway in that city. The period of the charter is thinty-five years. It
provides for exemption from taxes fot fifteen years, for the commencement
of the work within two years, and for the expenditure of $15.000 thereon the
first . and $5,000 a year for the succeeding ten years. The corporation
has the nght to purchase the road and equipment at a price to be fixed by
arbitration, after the expiration of twenty years,

In reply to an inquiry, Sir Adolphe Caron stated in the House of Com-
mons recently that the contrac: made with the Ottawa Street Railway Co®
for carrying the mails from the railway stations 10 tbe post office bad proved
10 be in every way preferable ta the {ormer system by mail carts.  The con-
tract is for a period of four from 1st November, 1893, at the price of
$4.000 per year, which is slightly more than $100.00 above the cost of the
old method. It is understood that the Government has under considera.
tion proposals from the Montreal and Tocronto Street Railway Companies
for a like service in those cities.

It is reporied to be the intention of the Toronto Railway Co. t0 extend
their Mimico line to Buthingion, and there make connection with a branch
of the Hamilton Radlal Electric Railway, thus providing tbrough electnetran-
sit between Toronto and Hamilton. It is said to be theintention to equip the
line for passenger and freight traffic, and in the case of the former, to‘gwe
a half-hour service with a speed of twenty miles an houe, and about half the
price charged by the G. T. R. The opinion is ex in some quarters
that the C. P. R. Co, are at the back of this project, with the object of ob-
1aining, free of charge, right of way between Hamilton and Toronto.

Section 210 of a bylaw of the city of Montresl for the regulation of the
street railway reads as follows :—** The company | not carry more pas-
sengess than the cars can conveniently accommodate, and the numbes of pas-
sengers cach cat can actommodate | be previously fixed and determined
by the City Surveyor, and indicated upon a card posted inside and outside
of eachcar.” The City or bhas decided that an ordinary horse cor
can hold from twenty-four to thirty-four gers, open cars from thirty-
five to fifty, and motor cars {rom thirty.six to thirty-nine. He lately
instructed the clerk of tbe Recorder's Court to take legal groceedings
against the Street Railway Co. for overcrowding their cars, but the case was
dismissed.

Mr. Thos. Todd. president of the Galt & Preston Street Rajlway Co.,
stated at a recent meeting of the directors, that the contract for dynamos,
motor cars, overhrad work, bolting rails, etc,, had been awarded to Messrs.
Abeamn & Soper, of Quawa, at the sum of 15,935, and the contract for en-
gines and boilers to the Goldie & McCulloch Co., of Gali, at §6,000. He
stated further that the rails, ties, posts and spikes and three trailer cars had
been purchased by the Direciors, and that the only remaining contracts to
be let are the erection of a house and the brndge over the Speed, ten-
ders for which are already 1a.  The road is expected to be in running order
by the 15t of July, The cost of the road, including equipment; it is said
will not exceed $75,000,

‘The construction of an electtic railway, connecting the towns of St. Step-
hen N. B,, and Calais, Me.. has been commenced by Mr. C, A. Richardson,
President of the Worcester, Mass., Construction Com any. The road will
be seven miles in length, extending from the steamboat landing at Calais
through the principal streets of the town, and crossing to St. Stephens by
means of the two bridges across the St. Croix. The road will be equipped
with ten cars, each car being capable of acex dating fifty p gers.
The company g:opove also, to supply electric l:,}ht and er. Thepower
station is to of brick, thirty-five by forty feet in with a chimney
seventy feet in beight.  The car sheds will be thirty-five by fifty feet in size,
built of wood. A one bundred and ffty h. p. { engine will furnish the
motive power to the generating machines, which will be of the Westing-
house t{pe. The officers of the company, which has a paid up capital
stock of $100,000, are as follows: Mr, 1. C. Libby, of Waterville, Me.,,
treasurer ; Mr. H, A. Goodenough, ct Brighton, Mass., president; Mr.
Cusran, a lawyer of Calais, Me., secretary ; Messrs Pike and Hill, of Calais,
and Mr. Richardson, directors.
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AN AID IN EDUCATING MOTORMEN.

Tur proper handhng of the contraller 1s the most unportant
poamt in a motorman’s education, and it 1s almost ampossible to
trun a nan to bandle the controller pie serly unless he ander-
stands the prnaples of what is gong on and  the connections
that sue bemy? made as the bandie 1s thrown fiom peint 10 pont.

.
%5 sy
N

};» ALISIANE
5

Aure Ay
@ o ot

LLRT¥]
{0, 4
ruEeo o2
saounD

Educating a bige number of motormen who have had no pre-
vious knowledge of electricny ss a difficult task at its best, and
anything to sunplify mutters ought fo be gladly adopted. The
accompanying lustration is from a blue print which 1s supphed
to every motorinan on the Calumet system of this city. On the
same 'sheet are a fow instructions and a brict explanation of the
connections.  Theidea of the diagram, as will be seen, is to give

the conncctions for each controller point in the same relative
positions as those tiuken by the controlier bandle in making the
correspondinyg connections.  “This particular  diagram is fou the
General Electne type * K ™ controller wired to W, P, anotors and
using the field loop method of contsol.  Of course the idea js
applicable to any controller.  Wath plain rcheostat control such
diagrams would not :be worth the winle, but where the connec-
tionsare as numerous and varied as on series-parajiel controllers,

* anything that will'simphfy matters to the befuddled wind of the

motorman during the learning perod, shauld be adopted.  The
department on the Calumet systemis under the chiarge of H.
P, Rusthng, who is.doing much to save repairs by a thotough
education of the men under hun, )

.ALI‘:(.}EMEI\NE ELEKTRICITATS GESELLSCHAFT.

WE learn from our Maonireal: correspondent that Messrs
Munderloh & Go., Montreal, have sccured the sole agency for
the Dominion of Ganada, for the Allgemeine Electricitats -Ges-
celisdliafi(General Electnic Company of Berlin, Germany.)  The
well known-quality-of the goods of this Jirm throughout Europe
and the United States should secure Messrs Munderloh & Co.
a portion of the trade in this country.

The exhibit of the Company at the World's Fair was highly
praised by many ofthe leadnyy American electricians and en-
gineers,«it being one of the largeut and finest in the Electricity
Muilding. = -~

The mtroduction of electric street raways on the continent

« of Europe 1s due chiefly to the Allgemene Elekunicitats-Gesell-

schaft, who have carried out by far the greatest number of
trolley systems in towns.  Where sharp curves occur a special
arrangement of the overhead wiring is provided for obtaining
the greatest possible smoothness in running ; this is effected by
a suitably shaped instrument, facilitating the speedy fixing and
removal of the span«wires between the curves. The Allyemeine
Elcktricitats -Gesellschoft were the contractors for the transmis-

- sion of power.from Lauflen to Fraakfort.

Mr. joha A. Burns has been appointed manager of the clec-
trical and mechanical department of Messts Munderloh & Co.,
and inquiries for goods for which he has the ageacy should be
addressed to Munderloh & Co.

The City Engineer, of Hamulton, is considesing the advisability of manu-
facturing electric hght for the pumpng.house at Buclington Beach, on the
prenises as s done at the pumping station az ‘Foronto,
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USEFUL HINTS.

Never open the shunt circuit of a generator (nr mortor) winle 18 1s charged,
as the iductine discharge from its fine winding s hable 10 stram the msula-
tion and somectimes destioy it In the case of amotor, an: the winding
rennening aptact, the motor will race and the abnormal How ot cusrent may
burn out the annature,

A Goop SOLDERING FLutt —In order that 1) joints should be pertectly
secure 1t s necessary to solder them, and i this work nothing bat an aad
solutiont much recommended s easdy made wnd sunple, as given below.
After the joint 1s complewe, Jbe aciet should be washed oft before applying
the tape (—Saturated  solution of zinc, § parts, alcohol, 4 parts: glycenne,
1 part

The best economy yet reported for a triple expansion cogine s 12,73
pounds of feed water per hout per horse power,  “This has been sausfactoruy
shown by a Sulzer Cotliss engine i Germany with cyhnders 19.65 1. 26.4
in. and 47,35 10, hy §5.2 1 stroke at 65.5 revolutions per nhnute, 145
pounds boiter pressure and about 24 expansions with all cyhinders and re-
ceivers jacketed with hve steam as boler pressure.~-Power and  ransnus.
sion.

1n piping up a boiler the stop valve in the mam supply pipe should be so
pliced that water cannot colleet abowt the valve. rh«s 15 Juble to oceur
where a globe valve s used and placed 1 the horizontal mate in an upnghy
pasitiot, ot wn the vertical main, I ether of these cases A dnp should be
provided. but a much better plan s to place the valve m a honzontal posi-
tion, or ¢lse use an angle valve  \Where water can collect trouble is sure to
come, from water-hammer breaking connections,

In case an armature should get wet winle wm transit or from other causes,
1t should be thoroughly dried out hefote being run, and this says the Awmen.
can Mechamc can readily be done in several ways,  Where ovens are handy,
as in factories, they are used for this purpose, and a slow steady heaung
will do the work, taking care not 10 have 1t too hot,  In cenmural stations,
where there 1s po oven, they very often turn it current from stnother machme
through the armature, having & meterin circuit s0 as to avosd 100 much

current of the anmatuge  This wall probabily be fonumd the Lest way momost
cases and otonghly does the armattre, as the current passes through ot
sery thoroughly,

Twenty centunies before the irth of Watta anechame of Alesanden de.
sctibed machines whose imotive power w.as stean, and even antiopatesd our
modern tuebine wheel by a machine he nanted ** Neopile,  When Fulton
Lunched the Clermont he was simply repeating whatwas stone i the hatbor
of Rarcelona as far back ns 1543, {\’c have no  parental clann on elecine
discovery, for 1 the twelfth century the soientilic priests of Fsruri drew
bghtang from the clouds, antedating Frankling and by the means of an won
rod on the stiotes of the Adoaue Sea the signal service electacsvn of ancient
days released the electtic spark by means of the commyg storm,

SPARKS.

A local paper clums that the town of Seaforth now has the best equtpped
telephone oftice west of 1aronto,

Messts, Laune Hros, engine budders,  Montreal, ate applying for eor-
poration undder the name of The faune Enguie Co. with acaprtal of § 250, -
000.  Uhe enlargemient of therr warks i contemplated,

The Toronto Raulway Ca,, have given assurance to the Ciy Engineer of
Toronto, that they ate withng to lay all the eleetne return wises necessary

. to prevent the possttnhity of underground water wuns and othes pipes bemg

damaged by electrolyne action. N

Mr. Frederic Nicholls, manyger of the Canadian General Fileetne Co
when asked by 2 sepresentative of 1itie K Crric st NS the other day
regarding busiress conditions, expressed hiself as being agrecably sur.
prised to find that there s no falling off 1n the clectrical business, while i
other hines of wholesale business there has been a shonkage of 23 10 30 et
cent.  ‘The opinton obtains that as soon as the busiess depresston at pre-
sent prevaibng begins o clear away, there will be withessed o perniod of
great actvity sn electnel business i this country, more particularly i the
line of ¢lectric ritlway extension,
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SPARKS.

Messrs F. H. Sleeper & Co. have commenced the mnufacture of elec-
trical machinery at Coaticook, Que,

The Town Council of ‘Tilbury Centre, Ont., are reported to have decided
upon the putchase of an clectare bight plant.

Messrs. Geo, H. Harper & Co, are erecting poles and stnieging wire for
electne hight and power for comnicrcial purposes at Dundas, Ont.

1118 reportedd that some atizens of St. John, N, B.. are endeavonng 10
form a company to wnstall an electae lighting plant at St. George, N. B

The City Council of Calgary wilt shortly submit to the rmatepayers a by
law authonzing the expenditure of $30,000 for the purchase of an electric
hgte plant,

A Mr. Cone has recently visited the town of Parry Sound, with the view
of forming an Electric Light Co., and also establishing a machine shop for
the manufacture of elecirical apparatus.

Incotparation has been granted the Woodstock and Camerlnn{ Tele-
phone Co.. of New Brunswick, to bwild and operate a telephone line be-
tween Woodstock and Canterbury.

Pernnssion 1s being sought by the Standard Electric Power Lo. to run
electric cars through Cote St. Antoine and Notre Dame de Grace, and to
enter the city of Montreal by way of Dorchester steeet.

Suits have been entered against the Montreal Street Railway Co, by the
Hell and Federal Telephone companies for compensation for the use of
their polcs and to restrain the defendants from using the poles in the future,

1t is sad that 1n view of the fact that only one company has endered for
the contract for stireet highting at London, Ont., it s i contemplation 1o
o;gnnm- a jont stock company of local business men to tender for the fran.
chise.

‘The Water and Light Comnuttee of the Goderich Town Counctl, recom-
mend consideration by the Council of the application of the Wingham
Electnc Light Co. for perinission to install an incandescent electric lighting
plant,

The Plate Glass & Boiler Insurance Co.. of l.ondon, Ont., are reported
to be about to institute open micetings ut which lectures on economy in en.
gneenng will be delivered tor the benefit of operative engineers, and owners
of steam plang,

I'he following students of electnicity at the Toronto Technical Schoal
wete granted ceruficates of proficiency at the recent cx:umin:mons:(l. w,
tawson, 8. 8, Clarke, . R. Jcﬂ're(. I. R. Patterson, A. Coulter, 3. C.
Champ, ]. Preston, B. Kk, A, L. Torgis. Geo. Adams. |. D Adams,
W. Hahn, Geo. I'mmnung, H. F. Huichison.

The Royal Electric Co., of Montreal, must be regarded as baving been
unfortunate of late.  Following close upon the destruction of their imcan-
desceat lighting station, came the explosion ¢f a boiler 1n their east end
Lighung station, wrecking the boiler house, but fortunitely doing lintle
damage to the machinery. It is still more fortunate that no injury was
done to any of the employces ut the stawon, or to the crowd of peaple who
were at the tune congregated in Schmer Park, which immeduately adjoins
the hghting station.  As the result of the acadent, the electric lights
thronghout the ity were temporanly exunguished, but in a very Intle time
seven Circmits were put on from the Wellington street Station,

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANUFACTUKES AND I11AS , UR SALX KVERY DRSCRIFTION OF

TELEPHONIC Ste- ELECTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES.

Will furnish tenders for supplying Warchouses, Public Buildings, Hotels,
and Dwellings with
PRIVATE AND 1LOCAL TELEPHONE SYSTEMS,
HURGLAR ALLARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, LLECITRIC BELLS, pUSH
......... BUTITONS, ETC. . .. ... ...
Whll also furmish tenders to Cities, Towns and Villages for FixE ALARN
AND POLICK PATROL SYSTEMS.,
. Catalogues will be furnished om application.

SALES DEPARTMENT :

MONTREAL:

Bell Telephone Building,
367 Aqueduct Street.

TORONTO:
Bell Telephone Building,
37 Temperance Street.

HAMILTON:

Bell Telephone Building,
Hughson Street.

OTTAWA;

Telephone Buwilding,
Queen Street,

Behl

QUEBREC:
Hell Telephone Building,
St, John and Palace Streets.

WINNIPEG:
Forrest Block, Main Street.

> I I MACHINE Steel Rirn Pulieys are practicatly
unbreakable,; are lighter and easieron
U E Y S ; STE"EE‘:;;ED shaft, and ct'nt SAMSe A cast pulleys.
[ ]
anp GRIP ANY STVLE FURNISHED SPLIT
e e Tt

TURNED IN ANY LENGTHS UP TO 28 FEET,
SAVING COUPLINGS. STEEL OR IRON.
PERFECTLY TRUE AND POLISHED,

KEY SEALED WHEN DESIRED.

( BRANTFORD, ) W AT E R o U s

PATTERNS FOR RLECTRIC WORK. OUR SPECIAL
CANADA
2 - y Manuracrumens of . '
V125 000, 2
’

e e ———————— A':l.) ::%t::fv::.::a:mcu
P
WMW o
< Wontsoad % Iororlor
. ... Get our DYNANO BELT for Electric Light and Railway Work . . . .

v/
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THoaas Anlrarn. Warren Y. Sorkk,

Contracting Electrical Engineers
oy X e

CANADIAN REPRESENTATIVES OF THE

Westincrouse Evecraic & Mec. Co.

—L — Ng
Slow Speed % Slow Speed
Single and Direct Current
Multiphase Dynamos
Alternators [ and Motors
7N 2

Electric Raiiway Equipments Complete. T, ransformers,
Celebrated Shallenberger Electricity Meters,

Sawyer-Man Stopper Lamps.

Ahearn Electric Heaters Jor Direct or Alternating Circuits,
Long Distance Power Transmission a Specialty.

m——— e - —

Caeo

N OTIC The Westinghouse Alternator i1s the only Alternator

of its type in which the Armature Coils are remevable

and may be Kept in stoek. Coils are lathe wound, thereby securing
the highest insulation. Al] armatures are iron clad,
Al —ad,

FOR ESTIMATLS AND F URTIIER INFORMA TION, ADDRESS

AHEARN & SOPER - OTTAWA
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INSTRUCTION-MAIL

In Arohitecture
Architectural Draw

Plu bln Hea(lnuan& Ventilation !
ineerin !
Rallroad nginee ng
Survaying and Mauplna. 1
Mechanics
Meohamca‘ Drawing,
Minin
Eng llq‘\ Branches, a ! HOKIZONTAL V1S,

Little Giant Turbines

WATER WHEELN PFOR ALL FURMOSES
HORIZONTAL OR VERTIGCAL
Water Wheel Governors, Machine Dressed Gears,
Pulleys, Shafting, Hangers, Elc.

Write for Catal- gue and Geas 14ata,

J. G. WILSON & Go., GLENORA, Ont.

ELECTRIGITY

Diplomas awarded. To begin students need only
kaow how to read and write. Send for Free Circular of
information stating the mlucct ot |Mnk <f uudym t0
The Correspondence School of Mechanica
and Industeial Ncieneces, Neranton, P'a,

4000STUDENTS

TENDERS WANTED

A MWeekly Joumal of adsvance informa-
tion and public worke,

The recognired mediam for advertise-
ments tos §enders,

CANADIAN CONTRACT RECORD

Head OMce:
LONOON.

IMRECTORS

E. Junes Pask, Q.C
I"esident.
F. A. Fuzgerald, Esq
) Vice-President

" Hon. David Mil's, M P.

J. H KILLEY, Consulting Engineer.
Subscnbed Capital, $200,000.

THE STEAN BOLER & PLATE LASS RSIRAKE CONPRNY

DIRECTORS
John Mors.son, Esy.

T. H. Purdon, Evq

JAMES LAUT,

MANAGER.

JOHN FAIRGRIEVE, Chief Inspector.
Full Government Deposit.

ROBB- AHMSTBDNB AUTUMATIB

ENGINES

SIMPLE and COMPOUND.

These Faogmes have the most sunple and most
pesfect tly wheel governor in use,

ROBB ENGINEERING CO., Lto.

dmherat, Nora Scotia.

l

ELECTRIC
WATERWHEEL
COVERNOR

PATENTED.

Vanations i spred de-
tecred by fast running,
sensitive Governor Balls,
Gate movement instantly
<ct in operation by elzc-
tric current,  Quick and
powerful acton,

Write for pasticulars

WM. KENNEDY
& SONS

Owen Sound, Ont,

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, ONTARIO.

MANUFACTUKRES OF

Locomotive, Marine and Stationary Engines

\
ARMISGTUN & Sivts Fhen SeRED Exisg For Errersic Laonr 1‘1 ANT, ETC.

NOTICE.

The Canadian Locomotine & Engine Co . Luted of Kingstion Ontano, have the eaclusine hicense
for butkding out tmproved Batent High Speed Engine for the Donumon of Canada, and are fur.
nshed by us with drawings of our latest improvements,

Provipoack. R 1. Nov. 18th, 188, (Signed) ARMINGTON & SIMS,

THE
HAZLETON
BOILER.

The
Handiest,
Safest,
and
Most

Bconomieal

” GYGLE ” GAS

ENGINE

IMPULSE EVERY REV OLUTXON without
a scparate pump. NO SLIDE.

Descnptive Catalogues of the above on application,

Please ™mention ;ha CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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PACKARD - TRANSFORMER

.. [N presenting the Packard Transformer to the trade we wish

@ to state that it has not been placed upon the market until it has been subjected

—~ to a most extensive and rigorous system of tests, which have established

beyond doubt the fact that it is unexcelled in efficiency and regulation. In

securing these two very important results the necessity of superior insulation and cool run-
ning have not been overlonked, and we have also excelled in these points.,

In construction, the ring form for the coils, which has alws: ys
been acknowledged as theoretically the only correct form, has been followed. In this form
there is absolutely no dead wire, as is the case with all other forms on the murket, and the
iron is so distributed that the field on every side is equal. There is but one joint in the
magnetic circuit, and the energy required for magnetization is reduced to a minimum. No
laborious effort has been made to get a so-called *separable” core, as naturally the scparable
form cannot be as efficient, having several distinct breaks in the magnetic circuit, which cause,
in addition to the inevitable loss of efficiency, excessive heating and a disagreeable humming
noise, besides which the separable form is generally more difficult to take apart and rebuild
than the built-up form which we use. The core of our transformer is the only one on the
market having but one break in the magnetic circuit. The practical difficulty encountered in
this form of construction has been to secure the proper insulation of coils. This we have
overcome by an entirely new method of transformer winding, and have made a coil which
absolutely cannot burn out when loaded to its rated capacity. In short, we have a converter
which approaches very nearly to perfection in every particular.

C e e ———

To show the trade that we are willing to back the above statements {
in every way we guarantee each and every transformerto be entirely

satisfactory in every respect. and will replace or repairany converter |

that burns cut under a normai load, free of charge to our customers.

THE : PACKARD : LAMP : CO.

-- - MONTRHEAT, . . .

Please mention the CANADIAN ELECTRICAL NEWS when corrernonding with Advertisers
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c W. HENDERSON Wanfacturer ant eontractor L EGTRICAL SUPPLIES

ESTIMATES FURNISHED FOR ...

Wiring and installing Complete Electric Plants

EXPFRIMENIAL Arpearatts, Monris, PaTtErNs

+
10GHT MacHInt Y AND COMMUTVIORS, 1 4 B2
ELTCIRICAT ApPFARNVIUS OF ALE KINDS REpeargi b, 4"4‘ Bleur)’ Street """"
Storvat Batni ks, Doctors" aNp DaNtises Errcrrio s CYRNNTEAY FLIAM
APPSRAILS AND MACHING KA. Ao {CORNER JURORS)

ELreIRIc AND Gas FIXTURES n\ ""‘l N I : I
Iinuuy {-'.-\x MOTOKRS, M Oh R A

SOMOEES FaN(Y AND MINUVIURE INCANDESCENT Laves

'STEAM PIPE Ao BOILER GOVERINGS

L ]
Asbestos Goods Steam Packings
Cotton Waste Gaskets, &c., &£c.

LLARGEST AND BEST ASSORTMENT 1IN CANADA.

Ganaduan Mmeral Wool 60., Ltd - 122 Bay Street, TORONTO,

Telephone 23786.

LONDON MACHINE TOOL CO.,,

LONDON, ONTARIO,

MANUFACTURERS OF

Machinist & Brass Finishers’ Tools

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

It is no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON AND PORCELAIN CO.

... can furnish them equal to any in the worlid, as they are .. ..
MANCFACTURERS OF

Carbon Points for an Systems of Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORCELAIN FOR ELEGTRICAL AND HARDWARE LINES.

mueoBELTING

.« TOEONTO_ THE J, G, MCLAREN BELTING 0. moNTReAL

THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: IS NOW BUILT IN CANADY : :

Suitable for all purposes  Mills, Electric Lighting and l\.xll\m)s. Heating, Ete

Owver 1,000,000 Horse Power in use

Send far our boww, it Fiee an appheation «*«te Full mfonn’umn 'md Estimates furnished.

Head Office: 415 BOARD OF TRADE BUILDING, MONTREAL.

E. G. FRENOGH, : General frgent for Ganada

BRANGH OFFICE : DESERONTO.



