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W. A JOHNSON ELECTRIC COY

TORONTO
Two Phase or Single Phase Slow-Speed Alternatin
orent Generatogrs for Light and Power—50 to 12 Manufacturers and antractors
Alternating and Direct Current Motors. for Complete Installation

o s | WAGNER TRANS

r ng,

Walilg%r s%rlng lonnwdynallway Motors—25, 30, 50, 75, WA NER TRAN FORM ER
and

Manhattan Enelosed Arce Lamps—(One arc lamp across 110 volt NOT THE CHEAPEST, BUT THE BEST

circuit burns. xso to 200 hours, consuming only 12 inches of solid
c:ubon%l Competative Tests prove it the closest regulating, most efficient and
Keystone candeseent Lamps. Iron Clad Rheostats. most durable Transformer madc

STANLEY TRANSFORMERS

The Standard of the World for

Incandescent Lighting Operating Motors
Are Lighting | Power Transmission

INCREASE DIMINISH
STATION OPERATING
CAPACITY EXPENSES

We furnish a Guarantee of the EFFICIENCY and REGULATION of each Transformer
and will Insure them for one per cent. per annum.

THE ROYAL ELEGTRIC GO.

MONTREAL, QUE., Western oee— TORONTO, ONT.
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17 St. John St,, Montreal. - |
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NEW&?.“"\O/MACHINERY
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ROOFING|
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FIRSTBROOK BROS.
King St. East, - TORONTO.

MANUFACTURERS OF

TOPFINSG,
BIDE-BLOCKS
axo OROSB-ARMS.

WRITE FOR PARTICULARS.

TENDERS WANTED

A\"nkly Jotmulcfadvmou informa.
and public works,

noo(nmd -dxumadmdu-
CANADIAN CONTRACT RECORD

TORONTO.

Ifyouwantto . . . .

SELL
ANYTHING

to the wholesale and retail hard-
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turers

ANYWHERE
in Canadsa, you can reach them
through the
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TORONTO.

Rucexx F. PuiLtars, President. Jonx CARroLL, Sec. and Treas,
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MONTRERAL, CANADA

BARE AND INSULATED ELEGTRIC WIRE

Electric Light Line Wire
Incandescent and Flexible Cords

RNLWAY FEEDER AND TROLLEY WIRE

Americanite, Magnet, Office and
Annunciator Wires

Cables for Aerial and Underground Use.

U. S. Factory: AMERICAN ELECTRICAL WORKS,. Providence, R. L
New York Store: P. C. ACKERMAN, Agent, 10 Cortland Street.
Chicago Store: F. E. DoNouos, Agent, 241 Madison Street.

WESTON ELECTRIGHL INSTRUNENT G0.

114-120 William Street,
NEWARK, N.J., U.G.A
—————

ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETFRS GROUND DETECTORS AND
CIRCUIT TES’I‘ERS

OHMMETERS, P ORTABLE GALVANOMETERS

Our Portable lnstruments are recognized as THE STANDARD the wotld over.
Our STATION AMMETERS and VOLTML’I‘ERS are unsurpassed in point
of extremc accuracy lowest consumption of energy.

Weston Portable

Galvano-
meter—for Biidge Work.

DYNAMOS AND MOTORS TO REPAIR
Armaturas Rewound 3fasksisse spa systems.

WANTE -

OEENRNENENNRNNE  Electric Supplicsof all kinds. @ Kstimates choerfully givon.
Save Agent’s Commission by sending direct to

Geo. E. Matthews, Manager. ~LEGTRIG REPAIR & GQNTRI\GTING 60.
6a3 Lagauchetie

OOLLYER & BROCK
PVEVIVY VYTV VYOV IV VIV OvOvev Yy

Electrical Engineers and Contractors
B ectnic Tastatiacons | g MONTREAL, CANADA

Split Fnctlon Clutch Pulley and
Cut-Off Coupling.

Special Dynamo and Motor Pulleys.

High Class’ Hangers, Floor Stands,
Self-Oxlmg Bearings, Shafting, &ec.

Prices and Information on Application,

DODGE WOOD-SPLIT PUI.I.EY GO.

Office: 74 York Street, TORONTO
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Supplies...

For Running Dynamos in
Small Isolated Plants

THLRPHONE 1
eibitogiisiuing e STEADY AND EVEN MOTION |
BLEOTRIC LIGHET ALSO FOR
®

ATTACKNENT DIRECT 10 EANS, BLOWERS, CENTRIFUGAL
JUNFS, STOKERS, STEERING GEAR, EIC.

CONRREPINDRACK SOLICITRD,

' PHELPS MAGHINE G0.

EASTMAN, P. Q.

Write for [llustrated Catalogue.

John Starr, Son & Co., Ltd.

Mufrs, and Dealers in

ELECTRICAL SUPPLIES
Box 448 &  Halifax, N. S,

VOLCANIZED FIBRE (0. msrxmussmmn sors.
s mmscrnss e JIARD YULCANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Grey,

SEND FGR CATALOGUE AND PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

l'::actoru: WILMINGTON, DL, OFFIGE: |4 Dry Srt., Haw YORK.

Mica Boiler Goverings

All Steam Users should see the NEW MICA BOILER axp PIPE
COVERING. It is FLEXIBLE, DURABLE anp A MAGNIFI.
CENT NON-CONDUCTOR OF' HEAT.

Tesxed T) Mechanical Experts of the Canadian Pacific Ry. Co,
runk Ry. Co., Muh:ganCcnu:l Ry. Co,,

Boxler lns tion and lasurance Co., and proved 1o be the
BEST OF ALL NON-CONDUCTORE.

Full Particulars, Reports of Trials, Prices, Teitimonials, &c., from

THE MICA BOILER COVERING CO., Limited
MONTREAL - WINNIPEG - o Jordan St., TORONTO, ONTARIO
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Central Station Managers

HAVE YOUR GENERATOR OR TRANSFORMER

Plants remodelled and put-on a paying basis. You do not
know how much ccal is being wasted in ineffiient machinery, or
poorly arranged distribution systems until you investigate. Write to
the undersigned for information that you will never get from manu-
facturing companies, as to improved methods and fuel-saving devices.

GEO. WHITE-FRASER

MEM. AM. 4§L1' ELEC. EhG

18 Imperial Loan Building, TORONTO Consulting Electrical Engineer
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Ka.y Electric Mfg. Co.

255 James St. N.,HAMILTON, ONT.
68 Adelalde St. W., TORONTO, ONT. ‘Teleplione 1214.

. We are prepared to furnish

Dynamos of any capacity for any voltage, either
compound or shunt wound.

Motors from 1-8 to 40 h. p., elther series or coti-
ponnd woutnd,

FElevator Motors of all sizes.

Alternating Dynamos from 300 to 1000 lights,

dransforniers of any capacity from & to 126 lights,

Electro-plating Dynanos, any capacity,

Electrical Experimenting én all i(s branchens.

WRITE FOR PARTICULARS AND ANY INFORMATION REQUIRED.

Of from 1 to 600 Brake
Horse Power, for electrical
Industrial and other bur-

D0O3es.

) MANUFACTURED BY
¥ Friep. Krure Grusonwerk, Magdeburg, Germany.

% JAS. W. PYKE & CO0., Montreal, Que. "taiioe ciéanien:

apkawes T ‘: Particulars on Application.

STE?’:\N\ PUMPS

DUPE;ENXGLE g F()]‘ All Duties

TRIPLEX $ - T eeee®

NORTHEY MFG. GO., I.td., TORONTO
The Laurie Engine Go., Montreal

o?————-BOLE AGENTS FOR PROVINGE OF QUEBEGC——————»

The Thompson Electric Co.

MANUFACTURERS AND ELECTRICAL ENGINEERS

AUTOMATIC ARG LICHT DYNAMOS .
.. .. ARG LAMPS OF ALL KINDS i~

P. O. Box 286. - Cor. King and Catharine Sts., HAMILTON, ONT.

WTRANSFDRMERS ~0

WEe have the largest and most thoroughly equipped factory in
America devoted exclusively to the manufacture of Transformers.

Tue “ SIKPSON’* TRANSFORMER has by long odds, by merit
only, won the first place over all other transformers. and is in use by
more companies than any othet make in this country.

G T SIMFSON - "H*F\MILTON ONT
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NEW BELL TELEPHONE EXCHANGE AT
WINNIPEG.

Tug Bell Telephone Company, of Canada, has recent-
ly completed a new exchange in the city of Winnipeg
which is one of the most efficient in the country. The
building is situated on Thistle street, near Main; con-
stiucted of white brick and faced with brown stone ; it
is two stories in height and is used exclusively by the
telephone company.

In the basement are the distributing room, inspectors'
and linemen’s quarters and the heating apparatus. On

ard form in use in so many of the oflices of the com-
pany. The switch has a capacity of twelve hundred
lines. The present number connected up is about nine
bundred. Each operator has charge of one hundred
lines, which are brought through jacks to the annunci-
ators in the usual way.

Some difficulty has, in the past, been experienced
with boards, where it is necessary to transfer connec-
tions from one section to another, in having the line
properly disconnected when the conversation was
finished. A special feature has been introduced into

OPERATING ROOM, SHOWING FRONT OF SWITCHBOARD, BELL TELEPHONE EXCHANGE, \WINNIPEG,

the ground floor are the company’s general offices, with
the district superintendent’s private office, the power
room,and a room in which is installed the city fire alarm
apparatus, which is operated by the telephone company.
The upper storey is used for the operating room and
the operators’ retiring and lunch rooms.

All the wires enter the building under ground in
paper insulated cables, and are carried (nrough flexible
rubber cable-heads direct to the distributing frame,
which is of the most modern type, and equipped with
the best lightning arresters and strong current pro-
tectors known. The wire used in the distributing
frame is insulated with wool, a novel feature, designed
to make the mass of wires as flume-proof as possible.
From the distributing frame the lines are carried in
small cables up to the switch-board.

The switch-bourd is of somewhat novel construction,
being a decided improvement on the, well-known stand-

this board to obviate the trouble. One hundred and
eighty transfer lines are multipled through all the
boards, fifteen being brought back and terminated at
cach section in cords and plugs. Let into the key-
board, in front of each plug, is a miniature four-volt
incandescent lamp, connected up in such a way as to
glow when the transfer line plug is in a jack und the
other end of the transfer line is open, thus furnishing a
most accurate disconnect signal..

The operation of making a connection from one
switch to ardother is as follows : —Suppose operator on
section No.. 2 receives a call from subscriber 234, for
subscriber No. 781—the operator on No. 2z section
depresses the order wire key connected to the operator’s
telephone on the 7th section and says ““781.” The
operator on the 7th section sees at a glance what trans-
fer lines she has idle at her section ; picking up any one
of these plugs she repeats back to No. 2 operator *781
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on 6" (for example), at the same
time inscrting the Gth transfer
line plug into linc juck 781.  The
operator on No. 2 scction now
inserts the front cord of the pair
with which she has answered
subseriber No. 234 into the Gth
transfer line jack of the 15 lead-
ing to the 7th section. On the
termination of the conversation
the sabscriber rings off, throwing
the ring-off drop connccted with
the pair of cords in use on section
No. 2. The operator at the sec-
tion comes in on the line after
assuring herself that the conv -
sation is finished, and withdraws
the cords from the jacks. This
causes the lamp in front of trans-
fer plug No. 6 on the 7th section
to glow, showing the operator at
that section that the conversation
is finished, whereupon she, in her
turn, removes the plug trom the
jack and, on replucing it into its
socket, the lnmp goes out.  These
supervisory signals enable the
operators to do very much more
work than under the old system. All the details of the
bourd--jacks, drops, keys, etc.—are of the very latest de-
sign and of the most substantial construction,and should
ensure good service with a minimum amount of-trouble.

The current for operating the switch-board and other

Rear Vw0 Sty 108 OF SWHLOHBOARD, Sitoniae MeTBoD OF
WiRING.,

PoweRr RoOM, SHOWING MOTOR-GENERATORS, SWITCHES, STORAGK BATTERIES AND

RESISTANCE LAMPS,

transmitters, supplying the four-volt lamps, operating
the fire alarm, together with the alternating current
requircd for signalling the subscribers, is furnished by
the power plant on the first floor of the building. This
consists of two motor-gencrators tur charging storage
batteries, and two motor-generators furnishing an
alternating current for signalling the subscribers, four
chloride cells furnishing cuerent for the transinitters and
lamps, and twenty-four small cells operating the fire
alarm,

The power switch-board is of polished slate, on which
arc mounted all switches, lightning arresters, cut-outs,
ammeters, etc., used in connection with the system.

The lines were successfully transferred frem the old
to the new offices on the evening of the 25th Qctober,
1896, the total time occupied in making the transfer
of the lines being rbout two minutes.

The entire apparatus was manufactured for the Bell
Telephone Company by the Northern Electric & Manu-
facturing Company, of 31 Aqueduct Street, Muntreal.

Mr. F. G. Walsh, the district superintendent of the
northwestern department of the Bell Telephone Co., has
also the direct supervision of the Winnipeg office, with
which he has been connected from the time of the first
introduction of the telephone in the Northwest, and to
his ability, encrgy and good judgment much ot the
company’s success in this section must be ascribed.

The Winnipeg street railway system was recently tied up for
several hours owing to A sudden thaw, followed by a blizzard.
Manutoba is having an excepuonal wanter of sudden changes n
temperature,

The new clectric hght plant at St Mary's, Ont., was success-
fully started on the first of December. 1t is composed of twenty-
cight 2,000 c.p. *Reliance™ arc lamps, supplicd with current
from a Reliance dynamo, which is giving thorough satisfaction.
It was installed by Mr. H. H. lugram, of Seaforth, and is now in
charge of Mr. Jos. H. Ward, clectrician, late of Toronto, who is
also installing a small incandescent plant to hght Messis, Weir &
Weir's flax mills, which furnish the power for the arc plant,



January, 1897

CANADIAN ELECTRICAL NEWS 3

FIRST CANADIAN MOTOR CARRIAGE.

Tur interest which has been taken of late in the
horseless vehicle in many parts of the world received a
local impetus by the appearance on the streets of To-
ronto last month of the first motor carriage yet con-
structed or to be scen in Canada.  Appearing shortly
after the test which took place in England, and which is
snid to have been a good demonstration of the utility of
this class of carringe, there was much interest mani-
fested in the success of the trial trip, which revealed no
disappointment.

The carriage was constructed for Mr. Fred. B,
Featherstonhaugh, patent solicitor, the clectrical equip-
ment being the design of Mr. W. J. Still, of 70 York-
ville ave., Toronto. The general design of the carriage
is ufter the style of the London hansom cab, except that
the driver occupies a seat inside, instead of being
perched up at the back. It is hung on ball bearings
and mounted on three wheels, with 2-inch Dunlop
pneumatic tires. The two wheels at the back are 28
mches in diameter and the front wheel 20 inches. It is
supplicd with a top, and as an extra precaution against
the weather a celluloid blind, perfectly transparent, may
be used when required.  The total weight of the carriage
is approximately 750 pounds, of which 370 pounds is
for the electrical equipment. It is estimated that it
could be placed upon the market at a cost of about
$6s0, including clectrical equipment, which would cost
from $200 to $300.

The storage battery is placed directly under the seat,
and contains 12 cells weighing 23% Ibs. each. They
occupy a space about 16 x 24 inches and 14 inches deep,
and are what is known as the lead-lead pasted type,
being the invention of Mr. Still, for which patents have
been applied. The electrical contents of the cells are
4% h.p. hours, or, in other words, they will give one
horse power tor 4% hours. The cost of re-charging is
about twenty-five cents.  Mr. Still claims that they are
built particularly for high discharge rate work, and are
fully one-halt lighter than any storage battery yet
placed upon the market. The controller has three po-
sitions, giving 6, 12 and 24 volts. It is an iron bar
with a handle to the right of the seat, and is also used
for steering. The device is very simple, and enables the
driver to propel or reverse the carriage almost instantly.
The motor, also the invention of Mr. Still, is four maxi-
mum h.p., and is supported on the back axle. It is
geared 12 to 1 to the driving wheels, and hung on roller
bearings. On the dash-board are two incandescent
carriage lamps supplied by the vattery.

Mr. Still states that the carriage differs from any yet
<onstructed, both in the class of cells, character of
motor and controlling apparatus, and is built especially
for town and city purposes. When the battery is fully
charged it is estimated that it will be capable of pro-
pelling the carriage about 6o miles before requiring to
be re-charged, making an average of 12 miles an hour
for five hours. On a level road three-quarters of a
hoise power is required per hour for its operation, but
un steep grades this, of course, would be greatly in-
creased. The trial trips which have been made on the
city streets have fully met the expectations ot those in-
terested, and prove that at least the construction of the
machine is mechanically and scientifically correct.

Mr. Still, the inventor of the clectrical apparatus, is
an Englishman, who came to this country seven years

ago. He was not originally connected with electrical

work, but was prompted, he says, to make experiments
in that line through sheer necessity. He required a
motor for a special purpose, but could not obtain one to
meet the requirements, so set to work to study the
science himself, with the result that he shortly after-
wards designed a .avior and secured a patent therefor.
Subsequently he turned his attention to the storage
battery, and after diligent rebearch his efforts promise
to be rewarded. It is his intention to form a syndicate
to muanutacture cells and motors for railway and loco-
motive work. One of the objections to storage batteries
has been their great weight, but this Mr, Still claims to
have overcome in the article which he will shortly place
upon the market. :

QUESTIOIMS AND ANSWERS.

“R. M.,"” Milton, Ont., writes: How shoutd I cut a
coil out of an Edison exciter armature? Should I cut
the two wires loose from the section and then close that
section to the next one? What should 1 do with the
wire that I cut loose? Ifthe scctions are near to-
gether can more than one be cut out ?

ANswER.,  We should suggest that if you feel in the
teast doubtful about the results of cutting out the coil,
you should send the armature to some repair shop
where they do such things. You have the general idea
all right.  Don’t do anything with the wires you cut
loose, but take care they don’t come together or touch
anything else. If they touched together they would
form a closed circuit of low resistance in which a large
current would continually flow, and great heat would
probably result. You can, of course, cut out as many
sections as you like, but must remember that the arma-
ture will probably lose its electrical balance.

“UMAXL writes : Would you kindly let me know
in your NEWS for January what causes an electric light
machine to go to sleep, and the best thing to do in such
cases. 1 am told that one of the machines in the Ottawa
power house went to sleep, and after three or four days
started up again. And is it not right to have all wires
free from touching trees or branches? I claim that all
wires should be clear, as such contact would cause
grounds on the lines.

Answer.  The only thing that could cause a dynamo
to ** go to sleep ™ would be the complete demagnetiza-
tion of the fields, and it is difficult to understand how
this could ocecur in a place where the machines are run
every night. It is more probable that a connection was
loose somewhere, or a wire broken, so that the fields
were not magnetized. It would be interesting to hear
from Ottawa about this case. You are quite right in
your claim that all wires should be clear of any chance
of rubbing against branches, etc.; grounds are caused
by this continual rubbing, which tends to scrape off the
insulation, leaving the copper in actual contact with a
body that is generally, at least, moist, and frequently
quite wet, and therefore a good conductor. Besides
which insulation is not much good anyway, and after a
few months' exposure to the air will leak through.

“B.E.." Hawkesbury, Ont., writes: ‘‘As a subscriber
to the ErLectricar News, kindly assist me out of a
difficulty. I am operating a 4 h. p. ball motoron a 110
volt straight current circuit, which formerly worked on
a 4 ampere constant current circuit. If I am not mis-
taken the machine should require abou. 335 amperes at
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110 volts, but | cannot get more than 25 ampereson the
meter on the 235 K. W. Edison machine, from which it
is driven.  The winding is correct, having come from
its maker. The connections are all correet, for it works
well except as regards its power and speed.  The dis-
tance lrom generator to motor is about 100 yards, and
very little loss is shown on the volt meters. The data
is No. 12 D.C.C. on armature (it being ring type), and
No. 18 8. C. C. on field magnets.  The field magnets
show about the same strength of magnetism. The
voltage test was taken while running.  The mains from
the generator are No. 8 B. & S. w. p. wire, and are
sufficiently heavy for 35 amperes, the motors only re-
quiring about 32 amperes at full load. The weight of
ficld coils is 20 Ibs. No. 18 B. & S. 'S.C.C. and arma-
ture 33 Ibs. required No. 12 B. & S., D.C.C.; there
were some five or seven pounds left over after winding
the armature. | have enclosed a sketch of the connee-

[

STARTING BOX

tions. The speed of the machine is reduced to about
onc half when itis working.

ANswER.-~The wires leading from generator to motor
are cntirely too small.  The safe carrying capacity inde-
pendent of most advantageous size for No. 8 is only 23
amperes.  The loss between generator and motor with
32 amperes at 100 yards with No. 8 B. & S. wire would
be about 13 volts, or 13 per cent. There are other
reasons, however, that nught cause the trouble. The
position of brushes may not be correct.  The proportion
of wirc appears about right. It is difficult to diagnose
a case unless we sce the patient. 1 think, however, the
whole trouble is that the line is too small.

PERSONAL.

Mr. Georgze Campbell, manajpzer of the Winnipeyp Electric Raile
way, has scvered his connection with the road, 10 engage n
miningr operations,

~Mr. Maurice Quain, electrician, of Ottawa, Oat., left last month
for Rossland, R. C., where he bas secured a position with a large
mining company.  Refore leaving Ouawa he was teadered a
farewell supper.

Mr. Frank Green, clecirician of the Hamilton, Grimsby and
Reamswille railway, has resigned, and accepted a similar position
with the Hamilten Radial Radway, It expected that other
chanzes will be maade an the Hanulton, Gamsby and  Beamsulle
milway at an carly date. )

Mr. R. G. Moles, proprictor of the clectric light plant at
Amprior, Ont., declined 10 accept municipal honors at the late
clection, after senunge for seven years as reeve and three years as
mayor. Duang his regime the best interests of the town had
been advanced, and his teticement was a soune of regret to the
cutizens.

Readens of this journal will regret 10 Ieamn of the serious illness
of Mr. A. E. Edkins, inspector for the Boiler lnsp cuon and
Insurance Cov, of Toronty, and Registrar of the Ontato Aasocia-
tion of Stavonany Enpincens. An anack of intlammaton of the
lungs was follone ¥ by an abneess on the brasa, which accesstated
A surgical eperation  For several days he was thought 10 be
beyond medical skall, but as we go 1o press it is leamed that heis
somewhat belter, and hopes are now held of his recovery.  The
ELrcTricat. News joins with his many fiicnds in hoping that he
may speadilv retumn to convalescency.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.
LONDON NO. 5.

Tue above association is in a prosperous condition,
and all the mectings are well attended. Two new
members have recently been initiated, and the applica-
tions of four others are now awaiting to be passed
upon. At the last meeting a debate took pliace on
“Steam Engine Economy,” which was ably discussed
and illusteated.  The Association has been presented
with forty catalogues from manufacturers.

KINGSTON NO. 10.

At a meeting of Kingston No. 10 held on December
1oth, papers were read by Messres. R, Priestly and W,
Woodrow relating to the Lorse power of steam engines
and boilers.  Mr. F. W. Simmons followed by an essay
on the latest production of electricity directly from coal,
illustrating the subject by experiments and the use of
charts. Below will be found the calculations of Mr.
Priestly, which we have simplified in some respects :

RuiLe: To find the horse power of a boiler always
find the number of square inches and divide by 144,
which gives the square feet of heating surface, and
divide by fifteen square feet, which is an-average allow-
ance for one horse power of a boiler. Divide the horse
power by 2 and you have the proper grate surface, and
allow I» square inch of safety valve to each square foot
of grate surface generally. From 2 to 3{ of a square
foot grate surface is allowed to each horse power of a
boiler. To find the horse power of a boiler, find the
number of square feet of heating surface and divide by
15. Fifteen square feet of heating surface is the general
allowance for a h. p. of a boiler.

ExamrLe:

Let D=diameter.
T =tubes.
H=headx.
S=shell,
L=lceaygth.

Heating surface in S=27 of total area of S,

S (DofSx 33168 L of S)= 23 (§' % 2.1.416 % 25") = 209.44 3q. f1.

Heatng surface in H =area of H ~arca of ends of 2 T,

2D%0f H A -#554) .;(l.)’of’l: 7553 =
24 % x.7854)- 4('_6:.1?45.'-35.4)= 2.0044 8q. fl.
Heating surface of tubes =
(16™x16” % .5833 ¥ 25 % 12)
144
Tatal heatingg sutface = 200,44 + 2.0943 -+ 209.43 = 320.9744 »q. {t.
135 »q. fi. per hop.

ADOf T #3534 2 Lof T)— 2 =209.34 8q.ft.

. hop. of boiler - , or about 23S h.p.  Auns.

420.9733
15

Ruire. : To find the horse power generated in any
kind of a boiler when running, first, notice how long it
will take to evaporate 1 inch of water in the glass
gauge, divide this into 60, which gives number of inches
cvaporated in one hour; sccond, multiply the average
diameter where evaporation took place by the length of
the boiler in inches ; this multiplied by the number of
inches evaporated and the answer divided by . 1728 gives
the cubic feet of water evaporated in one hour.

There is no such thing as a horse power to a steam
boiler--it ix a measure applicable only to dynamic effect;
but as boilers are necessary to drive steam engines the
same measure applied to steam engines is now univer-
sally applied to the beider.  The standard as fixed is one
cubic foot of water evaporated per hour from and at 212
degrees.  For such horse power this at that time was
the requirement of the best engine in use. At the
Centennial Exposition in 1876, & board of cngineers
selected trom all parts of the world adopted as a stand-
ard for tests of boilers 30 pounds of water cvaporated
per hour under a steam pressure of 7o pounds per square
inch as representing onc boiler horse power. The
general rule in estimating horse power of boilers 1s
based on its cvaporating onc cubic foot of water horse
powner per hour one foot, or 6232 pounds, or 6 23 gallons
of water evaporated per hour is equivalent to onc horse
power; that is, a boiler that will evaporate ten cubic
feet of water, 623 pounds of water, or 621: gallons of
water per hour is a boiler of 10 horse power.
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CHEMISTRY IN THE BOILER ROOM.

By Wi, Taonrson, Montreal West,

PERUAPS 1 more elaborate heading might have been chosen,
but after careful consideration of the importance to be attached
10 the requirements of the engineering profession and the actual
need of at least a rudimentary education in chemistry before an
engineer can become acquainted with what is really taking place
w the plant under his charge, [ cannot think of a more suitable
or appropriate title for the subject to be discussed.

All engineers, no matter how practical, require a theoretical
education, and to this end associations have been established
where engineers can mecet together and discuss the  various
branches of their profession.  Varying degrees of success have
been attuned, and in a lirge number of cases a new enthusiasm
has been propagated and many engineers have been turoed from
mere “machines ™ to thoughtful, earnest men, anxious to know
therr business, and resulling in a new class of engineers having
been formed who are well acquainted with the nature of the
duties required of them, and giving 10 the steam-user 2 greater
degree of confidence in the ability of his engineer; on the other
nand giving to the engineer a degree of confidence in himself
that was formerly au unknown quantity, and establishing the use-
fulness of the steam engine asa producer of power more fully and
with mere favor than heretofore.

The designer and builder of steam engines and boilers in
Canada has, I think, kept pace with the demand upon his energy
and resources, and he can to-day bravely and confidently face
competition from whatsoever source, and prove that & steam
plaat is not the hungry article many people would have the con-
samer believe.  The designer, however, 10 enjoy success, must
of necessity have the co-opuration and assistance of the operaving
eagancer. A modern plant in the hands of an engineer who only
knows enough to oil and *‘tinker * stands a mighty poor ckance
of proving an ungualified success. The importance of this has
alrcady been evidenced by the establishment by the engineers
thewaselves, of the organizations already mentioned, and more
particularly by the establishment in our leading universities of
facultics to impart this important knowledge. A new era scems
10 be opening up in engincering circles, when ability will be more
readily recognized and when an engincer will require another
kind of ability than that nccessary to do a certain amount of
manual labor in a given time, or a certain amount of wire-pulling
to sccure & “job.”  Prominent evidence of this can be <cen by
the recent decision of the Toronto City Council to appoint the
engineer to the new city hall by a competitive examination.

Public safety demands that cvery engincer should pass a
qualifying examination before being allowed to take charge of a
steam plant, although, unfortunataly, we have no gencral law to
this cffect.  Whete these examinations are in effect, candidates
are examined on what may be termed a graduated scale, and
certificates granted accordingly.  The examination comprises, as
it very properly should, a close examination on the strength and
management of boilers—such as the required thickness of plate,
diameter and pressurc being given s the safe working pressure,
thickness of plate and diameter being given; the strain per sce-
tional inch, thickness of plate, diameter and pressure beiny given;
the required strength of furnaces and flues under varying condi-
tions; streagth of plate at joints as compared with solid plate;
strength of all rivetted joints, ete.  In other words, the cxamina-
tion procecds under the well known theory that the weakest part
of a boiler is its greatest safe working si-ess, and no engincer
should under any circumstances be allowed to take responsible
charge of any steam boiler uniil these questions are thoroughly
undenstood, any more than a aavvy out of a ditch should be called
upon to prescribe for a case of smallpox or other diseasc.

If, then, public salety sequires the eagancer to have a certain
theoretical as well as practical knowledge and coxpencace, s
cmployer will require a certain other knowledge, and his own
pride and skill in his employment will demand that he acquire all
the knowledgre possible xs to what takes place from the coal pile
10 the time he wms out his power as the finbhed article. Unfor-
tunately this knowledge is not camly acquired cven after vean of
experience, and when the engincer has mastered the operation of
his engine, he stops there and looks no further.

Evcry engineer who is at all obacrvant knows that combustion
takes place under certain dcﬁ.ncd conditzons, and thatin many
cases a sediment is formed 1n has bosler feed water that s a con-
stant cause of anxicty to him and & menace to the fife of s
boiler, and that from same cause or other * certain deterioration
gradually takes place in his boiler plates, stays and other acces-

sories ; that differeat conditions exist under different circums
stances, and to such an extent that it seems almost impossible to
master the various difticulties.

A close student of chemistry will find that in vearly every case
the cause of these varving couditions is the result of a certain
chemical reaction constantly taking place, and also that a know.
ledge of chemistry, enabling the operator to understand the reac-
tion, will also enable him to uentralize the reaction to a greater
or less degree.  Hence it becomes esseatial that an engineer, to
thoroughly understand and comprehiend what is constamly takingr
place from coal pile to finished power, vequires a knowledge of
chemistry, and the more complete our chemical knowledgre, the
better and more proficient engineess we shall certainly become,

[t s not my intention to wndertike at the present time 1o dis-
cuss all the chenneal reactions that may  usually be eapedted to
take place, but i the preseat wstance to discuss, and as plamly
as posmible, the chenueal reaction constantly  takingg place dunnyg
the combustion of fuel.

As every engmeer knows, coal v black, mert mass, obtam-
able w many grades and degrees of efficiency 3 that when sup.
phed with draughit and heat it burns up and disappears, giving
off during this operation both heat and hght, and that it is this
peculianty thit makes it so valuable and generally used for the
production of power.  If our knowledge stops here we have really
learnt pothing of any importance.  Then, engincers, go still
further, and note that during the process of ** burning,” as usually
stled, certain gases are formed which have a iven calosific
vitlue, and to save fuel we must take precaution to utilize these
gases. We know as a matter of fact that these inflammable
gases had no existence as such when coal was placed in the fue-
nace, conscquently they must have been formed aftes being placed
within the furnace, and by some process not at once undenstood.
We all kuow thus to be an actual fact . then in the face of this, is
it not reasonable for us to endeavor to deara- first, sshat is the
componition of coal that gives it this peculiarity of burning up
and throwing out heat? \We know that it does this, but “why 2™
Why will not clay, iron, stone, sand or any other mineral do the
same work or behave in the same way under similar conditions ?
We know they will not, but when asked 4 why ? © we have simply
to say we do not know.  Now, if coal has this peculinrity, and
under certain conditions forms wases, there is certainly 2 reason
for it, and fortunately for us the chemical art places all these
things in simple array before us, so that they are casily under.
stood and actually placed under our control. Thas very fact leads
e to say that the more chicmical knowledge we can obtain, the
better engincers we shall become. No matter how clever you
are you cannot intelligenily operate an engine unless you under-
stand 11, and for the same reason you cannot intelligently produce
power from coal unless the process of combustion is fully under-
stood.  We want to know what ceal is, what arc its component
parts, what makes it bumn, why grases are formed, what they are,
how formed, how bumed to give best results, and why, when
coal burns, it gives off heat, and how much, and finally what be-
comes of it.

Coal bumt 1s not destrayed ; it has simply changred fiom a
black inammate mass inlo some other substance or substances
which we shall consider Iater on.

(1o be Continued.)

IMPORTANT PATENT DECISION.

By recent decision of the United States Circuit Court at Cincin.
nati, O., the Dodyze and Philion patent for separable wood pulleys,
corcring the compreasion fastening and interchangeable bushing
system, is broadly sustained.  Under the patent laws, the user,
the seller and the manufacturer are all held 1o be infringers and
liable as such to the owners of the patent.  The Dodge Wood
Split Pulley Company, of Taronto, is taking proceedings agnins
infringers of thicir patent in Canada.

We have received from the publisher, Mr. Chas. AL Hewitt, 330
Royal Ruilding, Chicago, a copy of a boak entitled * The Nationai
Electnical Code, by Price & Richardson, clectrival engineens.
It is an analysis and cxplanation of the Underwriters” electrical
code, and the common aaalagies and simple definitions used make
it easily intclligible to non-cxperts.  The authons have under-
taken to explain the mattes in ordinary language for the special
benefit of insurance mspedtory and clectrical students, as well as
central ataton men.  In the appendix are found tables and cunves
for measuring wires, and the full text of the underwriters” code.
Price $2.00.
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LONDON BRANCH NO. ‘s.—Mccu on the fis and third Thursday in each
monthi 0 Sherwood Hall, G. H. Risler, President; 1) Campbell, Vice-President
Wm, Meaden, Secretary-Treasuter, 33 Richmond sireet.

GUELPH BRANCH NO. 6. -Meets 15t and 3l Wednesday each month at
.30 o, H. Geary, President ;s Thos. Andersen, Vice-Prasident; H. Flewelling,

ec.-Secretary 3 1% Ryan, Fin.Secretary ; Treasuter, C. F. Jordan,

OTTAWA BRANCH NO, 7.—Meet every second and fourth Satunday in cach
month, in llorbridfuhall. Ridecau street . Frank Robert, Prevdent, Fo Memill
Secretary, 352 Wellington street.

. DRESDEN BRANCH NO. 8.—Meets 15t and Thursday in each month. ‘Thos
Steeper, Sccretany,

7 BERLIN HRANCH NO. g.—Meets 20d and 41b Saturday ech month at 8 pum,
{. R Utley, President; G. S 2, Vice-President; Sccretary and Treasurer,

V. J. Rhodes, {terlin, Ont.

. KINGSTON HRANCH NO. 10.—Mects 14t and 3rd Thursday i each monthin
Fraser Hall, King sireet, at 8 p.m.  President, F. Simmons; Vice-President, J. W.
Tandvin ; Secretary, A. Macdonald,

WINNIPEG BRANCH NO. 11.—=Piesident, G. M. Harletr: Ree. -Secretary,
Jo Sutherland; Financial Secretary, A. 1B, Jones.

LKINCARDINE BRANCH NO 13.- Meets cvery Tuesday at 8 o'clock, in M.
Kibbon's block, President, Daniel Bennett; Vice-President, Joseph Lighthall;
Secretary, Percy C. Walker, Wateeworks.

.WB\R;LON BRANCH NO. 13.—President, Win. Craddock; Rec.-Secretary,

unham

PETERBOROUGH BRANCH NO 14  Meets aud and 4th Wednesday o
cach month  W. L. Outhwaite, President; W Forster, Vice-President ; A, E. Mc-
Callum, Secretary,

. BROCRVILLE BRANCH NO, 15.—Mects cvery Monday and Friday evening,
in Richands’ Block, King St.  Prevident, Arthilnldri‘ran‘ulin: Vice-President, John
Grundy ; Recording tary, James Aiking,

CARLETON PLACE BRANCH NO. 16.~Mcets every Saturday eveuing,
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Ix all business it is of importauce to
balance up at certain periods—to take
stock of what is left in hand, to see
whether the business has improved or not since last
stock-taking, and from the operations undertaken to
derive some useful information which may increase the
experience, or indicate in what particular direction the
business will be capable of extension in the future. En-
gineering works are as easily reduced to book-keeping
as any other business, and it will be of considerable
value to every engincer—no matter whether he belong
to the civil, mechanical, or eiectrical branch of the pro-
fession- to periodically edit, so to speak, the experience
gained during the preceding year or so, with the view
of enabling him either to avoid errors in the future or
of strengthening his convictions along any particular
line. In clectricity such a review is likely to be of even
greater value than in the other branches, for the science
is now in the period of vigorous growth and extension,
when almost every v .ck adds something new to our
knowledge, and experiences crowd in so thick and fast
that we arc sometimes almost bewildered with their
number and v .siety. And yet it will never do to say
 Enough,” for a slight halt will mean falling far be-
hind in the race of progress. This progress has become
evident along very many lines, and has every prospect
of being permanent.  As the student becomes more and
more interested in the countless problems presented to
him, so does his desire for knowledge increase, so does
his comprehension improve, and in like proportion do
his results become more satisfactary. It is especially
remarkable that for some time, the interest evinced by
those responsible for the operation of electric lighting
and power houses:in Canada has stimulated a more
thorough investigation into the economics of central
station practice. These investigations have been fruit-

Looking Backward
a0d Forward.
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ful of results, leading in very many cases to a startling
change in methods of operating, and in some few to
scrapping or alteration of entire plants, 1t is observ-
able that electric plants are being more and more recog-
nized as capable of careful designing ; that the opinion
is growing and taking firm hold, that the various com-
ponent machines and apparatus are all intended to work
together as one coherent, harmonious whole, and that
therefore the due and proper proportion of boilers, en-
gines, generators, etc., to each other should be caretully
calculated.  This conviction has led to considerable at-
tention being paid to the preliminary engincering, to
which little or no importance used to be attached.
Speaking generally, however, the past year has been
memorable for the breaking away from old-time ideas
and opinions, for the somewhat cautious acceptance of
those principles of practical electricity which have been
eaperimentally determined in Europe and the United
States, and for the general awakening to the fact that
clectricity is a special science, to be studied as such.
We are now shaking off the fetters placed on the in-
dustry by an extreme conservatism; we are climbing
out of the ruts marked for us by manufacturing eaigen-
des, and are learning more to think for ourselves.
“This is really the cause of the developments that have
taken place along many lines, and is a favorable augury
for the future. The lines of progress may be grouped
into probably four, viz.: Improvements in Enginecring
Practice; Improvements in Manufacturing ; Improve-
ments in Operating Practice ; Application of Electric
Power in New Directions.

Taking these up serictim: Itis quite remarkable
how, in the last twelve months, the engincering of elec-
trical enterprises has received great and increasing at-
tention. The European practice of placing all engincer-
ing details from water power or steam plant, rightupto
the distribution system of a lighting, or the transmission
system of a railway plant, in the hands of competent
engineers in independent practice, is apparently becom-
ing more favorably considered among us, with the most
bencficial and evident results. By the adoption of such
a course clectrical enterprises have been more and more
planned with reference to the engincering and commer-
cial conditions of a particular case ; have been designed
as means to particular ends, and less and less as so
many *‘ads” for a particular *‘system.” In this we
are adopting the course so strongly recommended by
American clectrical publications, as tending to better en-
gincering, and thercfore to greater pecuniary success.

In manufacturing also we have seen great improve-
ments and extensions. At least two Quite new manu-
facturing companies have entered the ficld, and pur-
chasers have now a very much more extended market
wherein to seclect what they consider most suitable for
their wants. For lighting purposes we now are able to
choose between generators representing  three well
known types—inductor, iron-clad and surface-wound
armatures. Alternating arc lamps, and long burning
arcs on constant potential circuits, are quite numerous,
and giving good satisfaction, and what is of special im-
portance to single phase ccatral stations, a single phase
alternating current miotor is now obtainable, and giving
good resuits, in sizes up to 10 h.p. and larger.  Where-
as a couple of years ago direct current generators and
motors werc sold only by about four companies, now

we find at least nine different makes, and all good.
The consequent competition, wilile 1t has greatly re-
duced the cost of goods, has also happily necessitated
great improvements in their quality and eficiency § com-
petition has been along the lines of improvement as well
as along that of price only. In lamps and transformers
the same result is noticeable: -competition has forced a
much closer study of the principles of design and con-
struction of all apparatus, with consequent benefit to
the purchaser. In alternating current apparatus the
market has been extended so as to include two new
makes of generator, and at least one entirely novel form
of watt-meter. Electric railway apparatus does not
seem to have broken ney ground yet, although n the
near future we may reasonably expect great advances.

As power machinery, two and three-phase generators,
with motors both induction and synchronous, represent
quite the highest development of such apparatus, we
would not be justified in expecting any marked improve-
ments or modifications for some time yet. In this line
probably the most interesting and important achieve-
ment is that by which we are enabled to transform a set
of currents bearing one particular phase relation to
another set bearing a quite different relation.  That is
to say, we can transform a two-phase to a three-phase,
and vice versa; so that, for instance, current may be
generated in two-phase by a suitable machine, and if de-
sired it can be transmitted to any reasonable distance as
a three-phase and then transformed back to a two-phase
or used as a three-phase, as may be most convenient.

In steam engine circles we have had occasion to wel-
come the introduction of another first-class high-speed
engine. In the matter of improvement in operating
practice the industry has great cause to congratulate it-
self on the marked progress made, and miore especially
on the fact that it is a natural one, having been started
spontaneously in operating circles, and not as 2 kind of
unnatural growth.

The continually increasing interest
taken in electrical matters by the owners and operators
of central stations, large and small, has led to «4 more
carcful investigration into resuits, which in turn has itself
pointed out many possible cconomies. Younger men
are more frequently found in the positions of electrician
and cangineer men whose ideas have not bheen formed
in the very carly days of electrical activity, and who
therefore have had nothing to unlearn before acquiring
the new notions.  Study seems to be more general, and
the conviction growing that in electricity the more one
studies the more one finds to study. In steam practice
particularly, it is very encouraging to find that properly
qualified cngincers, holding certificates from some
recognized authority, are more generally sought for,
and that the holder of a certificate takes a better posi-
tion, and frequently can command higher pay, than one
not so vouched tor. This is entirely as it should be,
and we should like to see the principle extended to the
granting of certificates, after due examination by some
competent authority, to clectrical men.  This infusion
of younger blood has had very beneficial results in many
cases, and it is not difficult to predicate that within the
next few yvears we shall hear a different story from cen-
tral station men who now write in the doleful plaint:
‘¢ Electricity doesn't pay.”

In the line of new enterprises we can chronicle some
that place Cunada at least in respectatble competition
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with other countries.  When the Lachine Power Co.
and the Chambly Power Co. hitve completed their con-
structions, Montreal will take a front place among cities
as regards its power facilities ; and there are other pro-
posed power enterprises, such as that of the Keewatin
Power Co., whose magnitude will be unrivalled. The ad-
vantages of electrical distribution of power through fac-
tories and cities have been more cordially acknowledged
by the manufacturing iterest, and we secwith satisfaction
that motors are used in cotton mills, paper mills, etc.,
displacing small, ineflicient steam  engines. Electricity
is also forcing its way ** electrolytically,” as witness a
western Ontario salt works using current for the electro-
deposition of salt. It is to be regretted that storage
batteries are not yet received among us, as aids in power
houses.  In the railway line there has not been a great
deal 1o nouice, but the very many enterprises in the pro-

motion stigre acgur a wondertul activity in the near
future.  There has been for some time before the public

a proposed long rashway to connect points in castern and
western Ontano, utidizny several water powers along
its route, and transimtung current therefrom over great
distances, but 1t s well to be cautivus in expressing any
opinton as to such very extensive enterprises.

A torecast ot probable clectnicil developments in the
near tuture seems to idicate a great activity inall lines.
Manutacturers will 10 all hkehhood have ther hands full
of business, but competition-—if the public cares toavail
itself of the advantage - will keep prices down.  Inductor
tape alternators, both single and polyphase, will prob-
ably grow n favor and i ume displace the older types
\We hope to see the 220-volt lamp tahe a
In railway work it scems

of armature.
front place i new work.
probable that the alternating current will evolve up to
the commeraial pownt, and produce an induction motor
swited for rnlway requirements. We also hope and be-
lieve that the improvement in operating practice will be
cven more satisfactory during the coming twelve months
than in the past. We would suggest that the good
resolutions for 'g7 should include the following @ Care-
{ul reading and study ; an examination into the cco-
nomics of our power houses ; an experimental study of
our distribution systems, including transformers; a
sharp look-out for any new methods or devices where-
by we can increase our clficiency or decrease our ex-
penses.

Tnx Montreal Street Railway Company
Tutkey and Pudding. are said to have distributed six tons of

turkey and three tons of plum pudding
amony their employees at Christmas.  We are not in-
formed as to whether the compuny’s system was in
workable condition or not on the day following the
festival, but presuming it to have been, it speaks
wonders for the digestive powers of the staff.

A commiTTEE recently appointed by the
German Electrical lnstitute to investi-
gate this subject, and draft a set of
standard rules and regulations for the guidance of manu-
facturers and consumers, hias concluded its labors.
Amony the recommendations is one to permit of a varia-
tion of 2 per cent. in the voltage marking of lamps
ordered, the lamps to be tested by the marking. It is
suggested that a variation of 6 per cent. in candle power
or energy be permitted, but the lamps may be rejected

Standard of Etficiency
tot lacandescent
lampa.

if it is found that upwards of 23 per cent. of the lamps
tested exceed these limits.  The standard of lamp lifeis
to be the number of hours at which the lamp has lost
20 per cent. of its rated candle power when operatirg at
normal voltage.

A carp containing warnings and sug-
gestions designed to prevent injury to
persons from contact with electric cur-
rents has been issued by the Manufacturers’ Accident
Association of Frauce, to be posted in all factories where
electric currents or electric apparatus are employed. [t
is prescribed that work, workmen, iron tools, or other
objects not connected with the electrical machinery,
should not be allowed to come in proximity thereto. It
is recommended that rubber carpets or mats or board
platforms supported on glass or brick should be pliced
on the floor about the machines for the attendants to
walk upon while in the discharge of their duties.  At-
tention is called to the fact that an imperceptible punc-
ture will destroy the protective quality of a rubber glove,
and for this reason persons handling wires should use
one hand only and keep the other as far removed as
possible from wire or metal of any kind. In case fire
should appear around any wire, switchboard, or other
electrical apparatus, it is absolutely forbidden to throw
water or wet cloths on it, or to allow anything of the
kind to come in contact with any wires or electrical ap-
paratus whatever until the current has been shut off
from the locality by cutting the wires or othe:wise.
High tension wires are not to be touched on any pre-
text, however thick the insulation; and no person is to
be allowed to enter, without special authority, the place
where transformers are installed, or to carry a light or
smoke in a room containing accumulators. In regard
to the latter it is explained that the action of accumu-
lators is accompunied by the evolution of hydrogen gas,
so that explosions may easily occur, unless the place is
well ventilated and fire kept out of it.

Prevention of Acci-
dents trom Electucity.

ELsEWHERE in this number is printed
particulars of a motor carriage which
has beeen invented, manufactured and
practically tested in Toronte. The vehicle is propelled
by electricity generated by a storage battery.  While it
is gratifying to know that Canada is well to the front in
this as in other lines of development, the question pre-
sents itself, what useful purpose is likely to be served by
such a vehicle that is not now as well served by-the harse,.
the electric car and the bicycle? Tn other words, can
the need for motor vehicles be demonstrated in a way to
lead to their introduction and use on & large scale? To
us it does not seem probable that they could be madeto
displace the horse to any extent cither outside or inside
of cities. In the country the horse is employed for a
variety of purposes in addition to traction. This, added
to the fact that ordinary horseflesh is cheap and cheaply
maintained for country purposes, scems practically to
shut the door in this direction to the motor vehicle. On
the contrary, in cities, transit requirements for freight
and passengers appear to be cheaply and efficiently sup-
plied by horses, clectric cars and bicycles. Even now,
as compared with a few years ago, horses have largely
disappeared from our streets. Those that remain are
chiefly emploved for cartage purposes or for the
pleasure of the wealthy. For neither of these pur-
poses does the motor vehicle seem as well adapted

The Future of the
Horseless Vehicle.
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or likely to come into favor. It might be employed
for the carrying of light parcels, but unless its es-
timated cost can be greatly reduced, it will prove too
expencl.s O thlzourpese. I any of our readevs can
und a basis on whichi to form a more sanguine esti-
waite ef the outlook for the motor vehicle, we would be

pleased to publish their views on the subject.

Tue revolution in lighting which was
predicted from the discovery of acety-
Iene gas has not assumed a material
form, and, judging by the indications, never will, It
the discovery had been as valuable as many persons
supposed it to be, the time which has elapsed since
it was publicly announced would have sufliced to
give it a commercial standing. Instead of advancing
it appears to be fast retrograding in public esteem, is it
becomes better known. Its dangerous character can
be judgzed by the restrictions with which the Chicago
Board of Underwriters has surrounded its use. These
restrictions are briefly as follows :  *“ The apparatus for
the generation or storage of the gas or of calcium car-
bide to be contained in a fireproof building detached
from any insured building at least ten feet, and not clse-
where on the premises. 2. The valves or devices of
whatever nature for controlling the pressure of the gas
shall be located inside the fireproof building above de-
scribed, and a cut-off provided between said building
and the building insured. 3. The piping of the build-
ing insured shall be provided with a pipe outlet into the
open air, controlled by a safety device so arranged as to
let the gas escape outside the building insured whenever
the pressure on the piping in the building excceds four
ounces to the square inch.  This permit is granted in
consideration of the agreement of the insured to
comply with the above restrictions and conditions.  The
weneration, storage or use of acetylene gas or of calcium
«arbide in violation of the restrictions and conditions
named is hereby agreed and declared to be an increase
of hazard that is not assumed under this policy, and in
case of any such violation this policy shall thenceforth
be null and void.” It is a foregone conclusion that a
method of lighting which is thus marked ** dungerous,”
and which can only be used under special and incon-
venient conditions such as those stipulated by the Ua-
derwriters' Association of Chicago, will never find its
way into general use. The trend of events in relation to
this discovery is also seen in the fact that shares of the
Acctylene Company, of New York, after being quoted
at $400, are said to have been recently sold for 50 cents.

Acetylene Gas.

KEEP ON ADVERTISING.

No business man not yet dead in the shell but can see
even in dull times an opportunity to let the world know
that heas alive. In advertising one’s business it is
perhaps three times out of four a blind and fatal mistake
to leave the public in the dark as to whether the factory
is still running and the owner thereof alive or dead.
No industry that is not overdone or wrongly located
can be cffectually downed by a spell ot depression.
Consumers do not quit the world as some gentlemen
did in the days of Noah, and if unable to purchase what
they need to-day, the same need speaks for itself to-
morrow.  When the wind is low, mend your sails, and
the man who is prepared for the breeze is the man most
benefitted by the same.—Power and Transmission.

BY THE WAY.

Oxe of the most attractive window advertisements
ever shown in Canada has been constructed by the aid
of electricity, to draw public attention to the Massey-
Harris Company's bicycle. The frame ol a bicycle
placed in the window of the company's show-room on
Yonge street, ‘Toronto, has been covered with small
incandescent lights, which, when lighted, display the
outline of the machine in a variety of beautiful colors,
By the aid of a miniature electric motor the machine is
shown in operation. Electricity played an important
part in the window decorations of the great stores
during the holiday season, and is continually coming
more and more into evidence for decorative purposes
at public and private assemblies.

X X X X

I1 may serve toillustrate the ability of the electric
light to hold its own against any other form of llumi-
nant, if I repeat a little story which a triend of mine
related to me the other day.  ** 1 had occasion,”™ said
he, ** to visit recently a little German villagein Western
Ontario, and was surprised to find the strects and
business places lighted by incandescent lights,  In the
the hotel where [ put up there were twelve hights,
Curious to know what profit was being made by the
owner of the lighting plant, | enquired of the hotel man,
how much his lights cost him.
for efery nighd,” was the reply.
me,”’

** Shust von cent each
** Do you mean totell
said I, *“that you puay only about 70 cents per

week for 12incandescent lights.”™  ** That's shust aboud
id,” said he, and added, ** it ust to cost me 20 cents a
nighd ven [ burnd lamps.” ¢ Well,” said 1, T guess
the owner of the lighting plant doesn’t make anythmyg
out of the business.”  ** Doesn’t he?™ replied the hotel
man, with  sarcastic smile, ** he gets his mill hghted

for nodtings!”

It will doubtless be comtorting to the
hearts of owners of clectric lighting plants to know that
in one instance at least the modern illuminant has been
able to distance all competitors, but municipal corpori-
tions and others will do well to beware of drawing
from this incident the inference that there are heaps of
money to be made in the clectric lighting business.

APPARATUS FOR TESTING COAL.

AN apparatus by which an engineer may test or
determine the quality and adaptation of the coal he
receives is described in the Boston Journal of Commerce.
The test is not intended to be an analysis, but princi-
pally to show the amount of fixed carbon in the coal
and the percentage of ash.  As each carload of coal is
received, samples are taken from twenty or more parts
of the car, thoroughly mixed and quartered, cach
quarter being also mixed and quartered until the sample
is obtained ; this sample is then carcfully weighed, the
volatile matter driven off, weighed again, and the
carbon consumed and the ash weighed.  This estimate
is important in guarding against the use of conl having
an undue percentage of ash.  The various coals differ
in percentage of ash which they contain, some Cumber-
land coals having from 12 to 14 per cent of ash, while
a good New River will have as low as j or 4 per cent.
Thus, though the coals may look alike to the average
engincer, the heat value characterizing them is 10 per
cent greater in one description than the other, and,
ascertaining this, an important saving in the cost of
fuel may result.
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TORONTC SCHOOL CF PRACTICAL
SCIENCE.

Tue nccessity of providing facilities by which the
young men of the country might obtain a thorough
scientific training, to fit them for the positions which
were  afforded by the developments in the civil,
mechanical and electrical engincering field, was first
recognized by the Ontario Government in the year
1887, when an act was passed sanctioning the esta-
blishment of a School of Practical Science. Arrange-
ments were made with the Council of University
College by which the students of the School of Science
were permitted to enjoy the advantage of the instruction
given by the University professors in all the depart-
ments of science embraced by the work of the school,
and whes, in 1889, these departments were transferred
to the University of Toronto, the Senate passed a
statute affiliating the school with the University. In that
year Professor Galbraith was appointed by the govern-

this journal arc more particularly interested. The
engincering laboratory occupies two floors, and has a
total arca of 10,000 square feet. It is divided into
three departments—the department for testing materials
of construction, the department for investigating the
principles governing the application of power, sub-
divided into the steam laboratory, the hydraulic labora-
tory, and electrical laboratory, and the department for
investigating problems connected with standards of
length, time, astronomical observations, cte.

In the equipment for testing materials is included an
Olson torsion engine for testing the strength and
clasticity of shatting. This machine will twist shaft up
to 16 fect in length and two inches in diameter. The
equipment of the power department is as follows :

A Bubcock & Wilcox 52 horse-power boiler; A
Harrison-Wharton 12 horse-power boiler ; a 30 horse-
power Brown engine, constructed specially for experi-
mental investigation. It is steam jacketed, and has

Dyyanmo Room, Scuooln oF Pracrical ScieNcg, TORONTO.

ment as principal of the school, and the management
thereof was entrusted to a council of which he was
chairman,

The regular departments of instruction are five in
number, viz: Civil engineering (including sanitary

engineering), mining engineering, mechanical and
electrical engineering, architecture, analytical and

applied chemistry.

The regular course in cach department is of three
years’ duration, at the completion of which the diploma
ot the school is granted to the student.  The equipment
of the school has been proceeded with year by year, and
is now almost complete.  There are the chemical, blow
pipe, and assaying, stamp mill, electrical, meteorologi-
cal, hydraulic, stecam engine, and the testing of
materials laborateries, in all of which the appliances
are of a standard in keeping with the requirements of a
first-class school.

We give herewith illustrations and some particulars
of the engineering equipment, in which the readers of

three alternative exhausts to the open air, to a jet
condenser, and to a Wheeler surface condenser pre-
sented to the school by Mr. F. M. Wheeler of New
York, the inventor. There are also a Blake circulating
pump, a Knowles air pump and a Blake boiler feed
pump (the latter being a gift from the manufacturers),
and a machine for testing lubricating oils and measuring
journal friction, built by Richie Bros., Philadelphia.

The hydraulic division is furnished with a three
throw pump, having a capacity of 500,000 gallons per
24 hours. There are also large tanks fturnished with
orifices. and weirs, measuring tanks, etc. A three feet
jet turbine, a nine inch McCormick and a six inch New
American turbine, the latter the gift of William
Kennedy & Soas, of Owen Sound, are also included,
together with the usual measuring instruments, indi-
cators, gauges, gauge testing apparatus, scales,
brakes and dynamometers. The shafting is driven by
a 7 horse-power Otto gas engine, a 20 K.W. Edison
motor, and a Brown engine.
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Coming to the electrical laboratory, the first section
1s the engineering division, in which a 20 K.W. motor
furnishes the power to drive several continuous current
dynamos of constant potential and current, as well as
an alternator.  There are two motors of 6 and 3 h.p.,
besides several smaller motors, one of which is for
alternating current.  Recently there have been added a
polyphase motor, and a rotary converter. On the walls,
besides rheostats, are fow types of transformers and
meters for continuous and alternating currents.  Arc
lamps of seven types are hung around the laboratory,
and incandescent lamps which may be used for the
purposes of a rheostat. There are also a battery of
Roberts storage cells and several chloride accumulators.
A new switchboard is being constructed under the
personal supervision of Mr. Rosebrugh, which, in
addition to affording facility for inter-connection, will
also carry measuring instruments which may be readily
introduced into any circuit. A Thomson balance,

The eclectrical apparatus in connection  with the
University of Toronta, to which students have access
also, includes clectronometers, gilvanometers, resist-
ance coils and bridges, testing keys, batteries, electrical
machines (Holz and Carre), Rubhmkorfl' coils, Crookes’
tubes, telephones, ete.

Electricity has also been used to facilitate the study
of the science of architecture, a powerful electrical
stercopticon being employed for the illustration of
designs.

In the mining department a six K.W. constant
potential motor, supplied by 110 volt incandescent
circuit of the city, and made by the Canadian General
Etectric Co., at Peterboro’, is used for driving the
machines {or making tests of ore, ctc.

In addition to taking the course of instruction in
the school and passing the requisite examinations a
candidate for the diploma in mechanical and electrical
engineering is required to present satisfactory evidence

GALVANOMETER LABORATORY, SCHOOL OF PRACTICALISCIENCE, TORONTO.

multicellular electrostatic voltmeter, and high potential
clectrostatic voltmeter, a Siemens’ electrodynamometer,
and standard Weston measuring instruments furnish
the means either of accurate observation or for stand-
ardization of instruments for ordinary use. These are
generally used in a separate room, to which connection
is made. The second section of the electrical laboratory
15 a room 24 by 49 feet, in another part of the basement,
from which iron has as far as possible been removed.
Here ten masonry piers support galvanometers, an
electrometer, and other mirror reflecting instruments,
and testing work can be done free trom disturbing
influences. Fume cupboards and sinks have been pro-
vided for work with galvanic and storage cells; the
room is also supplied with Wheatstone bridges,
Kohirausch apparatus for electrolytes, standard divided
microforad condenser, Clark cells and other apparatus.
Wires leading from this room to the switchboard allow
measurements to be made in connection with experi-
ments in the other laboratory. Connections to the 110-
volt circuit of the city are accessible in all the rooms.

of having had at least one year's good practical ex-
perience in one of the principal occupations connected
with mechanical work, such as machinest, pattern-
maker, moulder, steam engincer, etc. There is no
restriction as to the place where the candidate may
have gained such practical experience.

In connection with the school there is the Engineer-
ing Society, which is carried on by the students, with
the approval and encouragement of the teachers.

The efforts of Prof. Galbraith, the Principal, to
maintain the high standard of the school have met with
much success, while the cost of its maintenance is said
to be less than any similar institution. Mr. T. R.
Rosebrugh, M.A., is lecturer in clectrical engineering,
assisted by Mr. A. E. Blackwood ; Mr. J. A, Duff, B.
A., is lecturer in applied mechanics, and Mr. W,
Minty, B.A.Sc., in mechanical engineering.

The ratepayers of Alexandria, Ont., are moving in the direc-
tion of sccunng an electric rallway from the Canada Atlantic
depot to Green Valley, a distance of 3l miles.
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THE ROMANCE OF THE TELEGRAPH.

Tug December number of the Methodist Magazine
contains an article under the above title by Murion
Norma Brock, in which the fact is related that in China,
when the telegraph line was built at Foochow, the
people broke it every night, believ'ng it would cast an
evil spell over the country. They considered even the
shadow of a pole falling across a tomb as a desecration,
and as the graves in China are often in the private gar-
dens, it was diflicult to secure ** way leaves,” for neither
love nor money would induce the Chinaman to tolerate
this sacrilege. The natives of Senegal have a super-
stitious dread of what they call the ** white man's talk-
ing-jumbo,” and both line and linesmen are left un-
molested. In Coomassie, the natives left the white
man’s wire alone after they had constructed a thread
line of their own and so satisfied their self-
respect.

The writer of this article alludes to the vigorous

The bison, on the plains of the Great West, found the
acconunodating posts could be pleasantly used as curry-
combs. They were, however, not at all durable for this
purpose, as the bison grave them vigorous usage. To
protect the poles from such treatment, sharpiron spikes
were driven into a large number of them. But this
ingenious device did not work well, for the buffalos
regarded the spikes as a great improvement to their
currycombs, and chose the spiked poles every time in
preference to the others.

RESIGNATION OF MR. RUTHERFORD.

Mu. W, Rutherford, chief engineer of the Canadian General
Electric Company, has resigned his position, to accept the man-
agement of the clectric traction department, which 's now being
established by the well-known English enginceving and contract-
ing firm of Dick, Kerr & Company.

Mr. Rutherford’s experience in mechanical and electrical engi-
neering, gained fiest in Casdiff, Wales, then with the Thomson-
Houston lnternational Electric Company in South America and

EXPERIMENTAL EXGINE, SCioOL OF PrAcTICAL SCikNcy, TORONTO.

opposition to the land wires offered by the animal crea-
tion. We are told that in some parts of Norway, the
lower part of the poles has to be protected in order to
keep the bears from clawing them to picces, under the
supposition that the humming of the wires is the drone
of insccts within the posts. The large woodpecker of
Norway and the green woodpecker of California, prob-
ably deceived in the same manner as the bears, bore
myriads of holes in the posts, Our busy Canadian
woadpecker appears to be more sagacious—at least his
attacks on the telegraph pole have not been frequent
enough to be anywhere recorded. In the tropics, the
posts have been treated with creosote, where iron poles
are not used, to prevent the destructive raids made by
the white ants. Monkeys find the wires of the tele-
graph make dehghtful performing bars, and frequently
use them in their gvmaastic exercises, thus causing a
serious leakage of the current.  Mischief-loving ele-
phants, in the glory of their strength, will occasionally
perform the feat of levelling a dozen poles or more.

clsewhere, nd finally since 1890 as chief engincer of the Toronto
Coustruction and Electrical Supply Company and the Canadian
General Electric Co., has beea such as to render him eminently
fitted for the important and responsible position which he is about
to undertake. Practicadly the entire period of electric railway
dervelopment in this country is corvered by the five years which
Mr. Rutherford has spent with the Canadian company, in his
official connection with which he has had the supervisian of the
engineering features of the greaier number of the important elec-
tric railway installations throughout the Dominion. The engi-
neering firm of Dick, Kerr & Co. is onc of the largest in Great
Britain, their business as manufacturers of mils and general eaile
way supplies being carried on in all parts of the world. In
Cauada they are principally known as sclling agents for the
Phenix steel rails, used on the Toronto and Mortreal rilway
systems.  That they should have considered the present an oppor-
tunc moment for entering the electric railway field may te taken
as ostablishing the fact that the long deferred development of
clectne traction in Great Britan has commenced in camest.  The
ELeLTRIAL NEWS, while regretting Mr.  Rutherford's departure
from the ranks of Canadian clectrical engincers, fecls at the same
time Yound to congratulate him on the enlarged scope of his
future work, and Messrs Dick, Kerr & Company on having se-
cured the right man for the right place.
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CORRESPONDENCE _

AN ELECTRICAL LABORATORY.
MoxTtrEAL, December 10th, 1896.
To the Editor of the Canauviax Erkerricat. Nkws,

Sir, —In reading over the Canabiax Ericrricat
Nius tor the month of December 1 noticed a paragraph
headed ‘¢ Electrical Progress.”

Your suggestion that a central station laboratory
under competent direction should be established, in
which all sorts of tests could be made is a valuable one.
Let me state, however, that in our electrical department
of McGill University such a laboratory already exists, in
which we have been carrying out practical tests on
transformers, arc lamps, dynamos, cte., for manufac-
turing establishments.  The laboratory is very fully and
completely equipped for carrying on such tests, but,
strange to say, the greater part of our work has come
from the United States. We should, however, be
very pleased to carry out similar work for Canadian
firms.

Yours truly,
Hexry T. Bovey.

INFORMATION WANTED.
Scorstowx, P. Q., Dec. 16th, 1896.
To the Editor of the CANADIAN ELECTRICAL NEWS,

Sir,—I wish to transmit about eight Liorse power a
distance of about 1,500 feet from a water wheel, which
I can do by using an electric motor, but that is expen-
sive.
I have been thinking that I could connect an air com-
pressor directly to the water wheel and carry the air in
steam pipes to the place where the power is required,
and use an ordinary steam engine. There is only one
difficulty I see in the way, that is, to keep the engine
from heating. Perhaps some of your readers have had
experience with this kind of power, and can give me
some light on the subject through the columns of THE
News.

Yours truly,
C. H. PARKER.

[It is perfectly feasible to transmit the power by
means of a compressor and a steam engine as you pro-
pose. There is no difficulty about the heating. The
cylinder of course would need oiling, but the principal
difficulty that has been found has not been the heating
but the cooling, as the air expands when released from
the engine and usually produces frost. The method of
transmission by compressed air has a good deal to be
said in its favor, but in this individual case we are of
the opinion that the cost of the apparatus, namely, the
compressor and the engine, would be considerably more
than the cost of the electric outfit.—Ep. News.]

ONTARIO ASSOCIATION STATIONARY
ENGINEERS.

ToroxT0, Dec. 21, 1896.

To the Editor of the CAxantan EvrrcTuicat News

DEeARr Six, - - Since the first of November thirty-seven
engineers have been examined by the O. A. S. E.
Examining Board, and thirty were successful and re-
ceived certificates.

The city council have lately passed a resolution pro-
viding that every engineer in the city’s employ must
hold at lecast a third class O. A. S. E. certificate, and

the Hamilton School Board have passed a similar reso-
lution in regard to the caretakers of all their public
schools. The city council of 8t. Thomas is at the time
of writing considering the advisability ot passing a by-
law to provide that all men in charge of steam boilers
in that city be required to hold certificates of compet-
ence. :

During the past two months several manufacturing
concerns have required engincers and have refused to
cntertain the application of any engincer who did not
hold a stationary enginecer’s certificate.  This is quite
natural as things are, for the only proof the steam user
can get, that an engineer has a knowledge of his work,
is the fact that he has passed a practical examination
and has « certificate of qualification. Of course, the
fact that a man holds a certificate does not prove that
he will not be careless, lazy or indiflerent to his em-
ployer’s interest, but it is proof that he has a knowledge
of his duties as an engincer, and that he has (up to the
time of examination) been steady and sober.

It is the intentiun of the C.A.S. E. and the O.A.S. E.
combined to again introduce a measure before the com-
ing parliament to provide for the qualification of all
engineers in charge of stationary steam boilers and
engines.

Any engineer desiring information regarding exami-
nations under the present act will receive a copy ot same
and by-laws on receipt of a post card asking for same
and giving name and address.

Yours truly,
ALsert E. Eprins, Registrar.

Office, 88 Caroline St., Toronto.

THE YCUNG MAN'S CHANCES IN THE
ELECTRICAL FIELD.

Tue following opinion by Mr. Chas. B. Hunt, Mana-
ger of the London Electric Co., was received tou late to
be incorporated in the symposium on the above subject
published in Tue ELectrican News for December :

““In reply to your enquiry I beg to say that I believe
the opportunities for young men who graduate as clec-
trical engineers are many, and will increase yearly as
the different branches become more perfected, particu-
larly in connection with all central stations, street rail-
roads and other electrical establishments.

‘“ As you are aware, a great deal of the clectric cur-
rent losses are caused by a want of knowledge of the
proper construction of the lines, and distribution of
same.

¢ Unless the manager, superintendent or foreman of
companies are competent, and know the carrying capa-
city of wires at all distances, the resistance of the differ-
ent kinds of metal used, the interior construction ot
every part of the generating machinery, including boil-
ers, engines, dynamos, also transforniets and meters, it
is impossible for a company to know why they are not
making money, or to locate the trouble.

¢ | therefore, believe that in afew years all important
positions in connection with electric lighting stations,
electric street railroads and electric manufacturing es-
tablishments will bz filled by graduates from our
different electrical colleges, and as fast as vacancies
occur in the older stations, young graduates will be
taken in to fill same. But like any other profession,
they must not expect to receive large salaries until they
" ve proved themsclves capable and worthy of them.”



14 CANADIAN ELECTRICAL NEWS

January, 1897

SPARKS.

The 15 year old yon of Wimn. Cruse was killed in Kingston by an
clectric car.

Geo. Alexander has been granted a franchise for electric light-
ing at Kaslo, B, C.

The Hull Electric Co. will place an additional dynamo at the
powet house, Deschenes Mills.

Parrsboro, N. 8., will probably be lighted by electricity. The
question of purchasing a plant is now under consideration by the
town.

It is said that Greenwood, Ont., will shortly be lighted by elec-
tricity. It is intended to utilize the water power in the neighbor-
hood.

The annual meeting of the shareholders of the Toronto Street
Railway Company will be held in Toronto on the 2oth of this
month.

The West Kootenay Power and Light Company and the Koo-
tenay Power and Light Company, of Kootenay, B. C., are seeking
lacorporation,

Messrs, Plewes & Spence, of Crccm'cre. Ount., have secured the
contract of lighting the streets of Colborne, and will put in an
electric light plant.

A new 7,000 light dynamo has recently been placed in No. 5
power house of the Ottawa Electric Co.  This dynamo replaces
eight 750-light machines.

An action was brought by Mr, Easton to recover $60,000 dam-
ages from the Brantford Street Railway Company for injuries
received in an accident, by which he has become paralyzed. A
verdict for $12,000 has been given.

A company in which Mayor Elliott, of Brantford, is interested,
propose building an electric railway from Brantford to Ayr, via
Paris, and another from Brantford to Port Dover. The city of
Brantford will be asked to grant a bonus.

It is reported that on condition that the Dominion Government
will assist, the Giand Trunk Railway Co. have offered to convert
the Victoria Bridge at Montreal into a double-track structure,
with an additional track for a trolley service.

The whole of the lines of the Consolidated Railway & Light
Compauny, of Vancouver, B. C., were offered for sale by auction
by Mr. W. H. Hooper by order of the Yorkshire Guarantee &
Sccurities Company, trustees for the bondhulders, but no offers
wete received.

The Hull Electric Co. are busy building their double track
between Aylmer and Hull.  When the road is reballasted in the
spring and the double track finished into Aylmer, Mr. Spencer
asserts that the run will be made in fifteen minutes or at a rate of
about forty miles an hour

James Best hax begun an action against the Hamilton Street
Railway Company for damages for being put off a street car after
having dropped a punched 5 cent piece in the fare box. The
conductor, he alleges, refused to allow him to ride 10 his destina-
tion unless he paid the second time therefor, the coin with a hole
in it not being acceptable.

The Superintendent of the Government Telegraphic Service is
engaged in preparing for the extension of telegraph lines from
Esquimaux Point, Que., the present casterly terminus of the line
on the north ahore of the gulf, 10 Belic Isle.  In the course of the
next year it is expected to add about 8o miles of line, which will
carry the wires us far as Natishquan, 666 miles below Quebec.

The city council of Haulifax are not satisfied with the service
supplicd by the street railway company, and resolutions have
been adopted authorizing that lepal proceedings be taken if in
thirty days the company do not furnish the council with time 1able
and scale of fees and system of teansfers.  The city engineer has
also been instructed 10 report on the cost of an electric light plant
to be controlled by the city.

A charter has been granted to the British Columbia Tunneling
aond Development Company, Limited, of Rossland. The purpose
of the company is to construct a tunne! through Red mountain,
and to construct double tracks on which it is proposed to operate
electric cans 1o convey ore from the different mines. The pro-
jectors of the undertaking are J. F. McLaughlin, W. A, Camp-
bell, and jolhn J. Moynahan, and Col. Frank Moberley is prepar-
ing estimates of the work.

The new combined passenger, baggaye and mail car now being
constructed for the Ottawa Electric Railway will shortly be com-
pleted. 1t will be a fine picce of workmanship.  The interior wilt

be finished in polished oak and beautifully carved and the
windows in the passenger portion will be of plate glass, The
length of the car wil' be 28 feet.  The compartment for passen-
gers will be at one ¢ad, the baggage room in the centre, and the
mail matter room at the other end.

It « reported that a company has been organized in Philadel-
phia to promote a system of gold mining without removing the
ore from the earth. The scheme is to sink shafts a few inches
apart and pump into them a suitable dissolvent. A strong electric
current is then to be passed through the soil between the shafis,
The action of the electric current is claimed to be that it will
carry with it the dissolved gold from one shaft to the other and
deposit it there on any mictallic circuit in the same manner as
electro-plating.

The Toronto Radial Railway Company is seeking incorporation
from the Ontario Legislature to acquire the franchise and property
of the Toronto Belt Line Railwiy Company, or any other com-
pany operating or having the right to operate an electric or other
railway in the city of Toronto, or within fifty miles thereof. The
company propose to convert into an electric road the steam rail-
way which was constructed around Toronto some years ago by
the Grand Trunk Railway. Messrs. Mercer, Bradford & Titus
are acting as solicitors. *

Mr. James Hill, of Cleveland, Ohio, has just completed the con-
struction of a chimney for the St. John (N. B.) Electric Railway
Company, which is the third largest in Canada. The chimney is
177 feet in height from the ground and goes beneath the ground
32 feet, where it rests on a solid rock foundation. It contains,
approximately 400,000 brick. The foundation is 18 feet square,
and this exterior size is preserved to a height of 4o feet above the
ground. From that point up it is rounded and below the top it
narrows to 10 feet 6 inches, swelling out to 12 feet nine inches at
the top.

The transmission of electric current from Newcastle to Sacra-
mento, Cal,, has been successfully performed. The distance is
thicty miles. Three high potential wires carry the current from
the power house to the station, which is furnished with two
motors aud two arc light dynamos, which run 120 arc lights. It
has also cight step-down transformers to reduce the voliage, and
the switchboard is furnished with several ot the latest improve-
meats. A current of 15,000 volts was turned on at Newcastle to
test the line, and it was found to be in perfect order when reach-
ing Sacramento.

Thereis an engine built 150 years ago, which is said to be still
in use in a coal mine in England, doing duty five hours a day.
It pumps water from a shatt 750 feet deep. The engine is con-
sidered to be the oldest steam user in the world, being built by a
blacksmith named Newcomen. The engine works at a pressure
of two and a half pounds to the square inch, giving a little over
fifty horse power. [ts weight is about 600 pounds. The cylinder
is five and a half feet in diameter with a six foot stroke. The
walking beam is of oak. The futher and grandfather of the
present engineer preceded him at the post of operating the Adam
of all steam engines, so that three generations have had the honor
of operating the ancient piece of machinery.

The waterworks and electric light systems of the corporation
of Sudbury were successfully started a few days ago. They are
operating from their alternating current two-phase dynamo, fur-
nished by the Royal Electeic Co. of Montreal, over 1000 16 c. p.
incandescent lamps, 16 strect arc lamps of the Helios type of
2000 C. p. each, and a number of small motors driving printing
presses, meat choppers, ¢tc. The power house, in which are
crected the pumps as well as the electric light and steam
power, is a solid brick structure 24 stories high in the main part,
with a boiler rootn extension, solid stone baseaient, cement and
hardwood floors, and situated close to the lake on property
bought for the purpose.  The plant consists of two boilers of 60
h. p. each, made by Jeackes, of Sherbrooke, two Northey duplex
pumps with a capacity of 30,000 gallons per hour, one 135 h. p.
Wheelock automatic engine with condenser, one 55k.w. “S.K.C."
generator, with station apparatus complete.  The water is forced
by the pumps into a steel tank built on a sieel tower, which holds
70,000 gallons. The elevation of the tower gives 82 1bs, pressure
at the hydrants, which is ample to put a fire strcam over the
highest building in the town.  The city fathers and the people in
general are highly pleased with the entire plant and much credit
is due 10 the engincers, Messrs, J. R. Gordon, C.E., and L.. Y.
Rorke, D. L. S., forthe first-class manner in which this second and
new plant was instalied.
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MOONLIGHT SCHEDULE FOR JANUARY.

Dayof I Ligh, Extinguith, | NO- of
H.M. H.M. H.M.,
| JN P.M. 5.18 AM, 6,25 13.10
- JR u  5.1§ w 0.25 13.10
3eveees AT n  6.25 13.10
Gevenon w 530 w 03§ 12.55
Seevnnne w  06.00 w 6.5 12,28
6.vcnn. w0650 w 6.5 11.35
D « 8.0 w  6.38 10.25
8 ..... w 9.0 n 625 9.15
(s TR " 10.30 w 020 7-50
10.....s w 1130 n  06.20 6.50
Ileeeees U eeens cess esae .20

12000000 AM. 12,30 nw 6.20 55

130c0nes " 1.40 w  6.20 4.40
Tdoeanns n  3.00 n  6.20 3.20
150000 n  4.00 w 620 2.20
16...... No light, No light. RN
17000ess Mo light. No light. N
18.0... No light, No light.
190000 No light. No light, cee.
20 ... P. M. §.30 r. M, 8.30 3.00
-1 IR "o 5.3 w  9.40 4.10
2200000 " 5.30 n 940 4.10

2300veee " §5.30 n 11,00 5.30 -
2400 v 530 n 12,00 6.30
25 00..n v  5.30 A M. L30 8.00
20, .... n o 5.3§ n 300 9.25
270eines w 535 |- o 40 10.35
28...... w538 w  5.30 11.55
29 w o 5.3% w610 12.35
30.. v 5.35 w 610 12.35
3. w 535 w 0u0 12.3%
Total, 227.55

TRADE NOTES.

It is said to be the intention of the Canadian Pacific Ry. Co. to
substitute mica and wool for the wooden covering which has
hitherto been used on their locomotive boilers.

Begimnmg wiath the new year the name of the well-known manu-
facturers of leather belling, Messrs. Robin, Sadler & Haworth,
was changed to ¢ Sadler & Haworth.” With this change the
business will be conducted exactly as before.

Mr. R, E. T. Pringle, Montreal, agent for the Packard Electric
Co., Ltd., of St. Catharines, Ont., has recently opened a large
store at No. 216 St. James St., Montreal.  Mr. Pringle’s largely
increased business has necessitated this, and le is fortunate “in
haviug one of the best located electrical stores in Montreal. ~

The Royal Electric Co. are installing an electric lighting plant
for Wm. Irving, of Sundridge. They are furnishing one of their
latest type two-phase “S.K.C."” 25 k. w. dynamos. Contracts
have already been secured for about 200 lights, and also for one
motor to run off the same two-phase alternating circuit.

The Consolidated Milling Co., of Peterboro,’ are having their
large mills lighted by electricity. The Royal Electric Co. is
furnishing the dynamo and material, and Mr. J. H. Greer, of
Peterboro, is installing the plant.  The Consolidated Milling Co.
expect to tun about 24 hours per day, from which it would appear
that they have plenty of business in view.

We are advised that as the result of their rapidly increasing
business the Packard Electric Co., of St. Catharines, will shortly
be compelled to double the capacity of their plant for the manu-
facture of lamps and transformers.  They report having brought
their transformers up to the highest stage of efficiency, and that
they are finding excellent sale for their Scheeffer watt meters.

The Dodge Wood Split Pulley Company, of 74 York strect,
Toronto, are now offering for immediate delivery high grade
turned and polished steel shafting in any diameter and in any
lenggth up to 24 feet eachi; new designs in either compression,
grim-death or flange couplings ; hangers of all kinds, any drop,
of latest style, adjustable in all directions, with either plain bear-
ingrs or the Dodge Company’s new patent capillary sclf-oiling
bearings. This is positively claimed to be the most up-to-date
line of power transmission appliances on the market, and manu-
facturers and others using shafting, hangers, pulleys, clutches,
cte., will do well to get the company’s prices when in want.

The Brantford Electric & Operating Co. have purchased fiom
the Royal Electric Co., of Montreal, and now have in operation in
their station, a 150 k. w. ** S.K.C. " two-phase alternating current
dynamo. This company had a number of serious misfortunes
with its ligating apparatus, and desired a new machine delivered
there quickly. ~ The order was griven to the Royal Electric Co., of
Montreal, on December sth at 5 p.m., and on Friday, December
tith, the dynamo was furnishing light to the city of Brantford. It
was ready for operation in a little more than five days after the
order was given. It was set up in running order in the factory of
the Royal Electric Co., in Montreal, had 1o be dismantled and
boxed, shipped to Brantford and there unboxed and put together
again, set on foundations and connected to the old systems.  The
time of transit was from 6 p.n. Monday, until 12 noon, Thursday.
The balance of the time was consumed in dismantling and boxing

at Montreal and uaboxing and setting up in Bramtford, 1t is the
intention of the Bramtford Eleciric & Operating Co. in future to
furnish power from the two-phase system.  In this they are fol-
lowing the lead of a number of the best companies in Canada,
This ¢ S.K.C.” dynamo was purchased under the new manage.
ment of the Brantford Eleetric & Operating Co., and shows uninis.
takably that they are prepared to remain in the fromt rank of the
clectrical business.

SPARKS,

An addition is being built to the works of the Montmuorency
Eleciric Co,, Montmorency Falls, Que.

The cmployces of the Ottawa Electric Light Co, lately pre-
sented Mr. W. G. Bradley, superintendent of construction of are
lights, with a beautiful gold locket.

The Thompson Electric Co., formerly of Waterford, Ont., will
remove to Hamilton, where they have secured the large Wanzer
premises aad will continue the manufacture of dynamos, are
lampy, and other electrical apparatus.

The ity council of Chatham, Ont,, are wrestling with the ques-
tion of streét-lighting, and a by-law will probably be submitted to
provide the sum of $15,000 to purchase an eleetsic light plant.
The cost under the'present arrangement is $65.80 per famp of
2,000 C. . o

The Kingston, Portsmouth and Cataraqui Street Railway Com.
vany have assumed control of the plant of the Kingston Light,

feat and Power Company, the lease being extended over five
years. The last mentioned company controlled the gas and
electric light plants.,

The boid enterprise shown by Canadians fairly takes a New
York contemporary’s breath away. The Electrical Review ex-
presses its astonishment thus : ¢ The Keewatin Power Company
is making contracts to supply electric power in Winnipeg, Mani-
toba, transmitted a distance of 130 miles. Whew!"

Mr. F. W. Simmons, clectrician for the Kingston Light, Heat
and Power Company, has invented an operatic are lamp intended
chiefly for use in theatres. It can be used either on an alternating
or continuvus current from 8oo to 3,000 candle power, focussing
electric rays from a four foot radius to cighty foot area.

Two tenders were received by the Taronto City Council for a
telephone franchise.  Mr. Geo. Musson, on behalf of the Auto-
matic Telephone Co., offered to supply office telephones at $36
per annum, and houses at $20, and to pay a pereentage to the
city of 6 per cents on grross carnings,  The offer of Mr, James
Curry, acung for the Wilhelm telephone system of Butfalo, was
for a ten-year renewable term, and the price $32.50 for offices
and $18. 50 for residences.  No action by the council has yet been
taken.

The Hanover Electric Light and Power Co. have a neat electric
plant at Hanover, Ont.  The power used is supplied through an
81 h.p. ““ Kennedy ™ and a 71 hop. ¢ Barber * water wheel, devel-
oping from 275 to 300 h.p.  In the power house are a 25 are light
machine, and a 1,300 incandescent light machine furnished by the
Canadian General Electric Co.  Besides Hanover, the villages of
Carlsruhe and Neustadt are lighted from the plant, while requests
for light have been made from other municipalities.  Mr. W,
Kuechtel has charge of the power house, and Messrs, D. and
Joshua Knechtel comprise the company'.

The first case of alleged fraud with electrie light meters was
brought to the attention of Mr. Johnson, the Divisional Inspector
of Electric Light, while in town yesterday. The meter in ques.
tion had been so tampered with that it did not register, and hence
the light was used without the amount of electricity consumed
being recorded, and therefore with no means of ascertiumng the
amount that should be paid. The penalty for an offence of tlus
kind is a fine from $30 to S100.  Mr. Johnson has the facts before
him and will decide as to what is the best course of action to
pursue in the matter.—Peterborougth Review.

At the annual meeting of the Montreal Park and Island Raiway
Company, held last month, a satisfactory report was presented,
dealing with the last year's operations, and referring in hopeful
terms to the work contemplated for 1897. The new board of
directors was also clected as follows : Hon. J. R, Thibeadeau,
tHon. Louis Beaubien, Mr. D. Morrice, Mr. H. Holt, Hon. Aifred
A. Thibeadeau, Mr. W. Strachan and Mr. W. J. Morrice. At the
first meeting of the newly-elected directors Mr. Herbert Holt was
unanimowsly elected president; Hon, J. R. Thubeaudeau, vice-
president ; Mr. W, Strachan, treasurer, and Mr. Hy. Holgate,
secretary and manage:r.  The company s new extenson 1o Car-
tierville, three and a2 half miles distant from St Laurent, and six
and a halt miles from the Cote St. Luc road, has been completed.
Several new cars have been received from the manufacturers, the
Rathbun Company, of Descronto.

It is reported that the promoters of a large gold mine in
Australia have placed an order with a Califorma firm for a large
auto-motor car for conveymg supplies to the mune, located about
4oo miles distant.  The car will be equipped with a motor of
seventy-five horse power, and will be driven by petroleum. It
will be run over one of the worst stretches of desert i the world,
wheie it is impossible to obtain either food for men or water for
the automobile * beast of burden.  The consequence of this s
that the steam used for propulmion will have to be condeased and
used over and over again. To mieet this difficulty it has been
arranged to place 1,000 feet of piping as a roof over the car.
The piping will act as a condenser, the steam having ample tume
to cool in passing through its long length,  The estimated speed
at which the car will be run is between four and cight miles an
hour, and its carrying capacity is fifteen tons.
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PROPOSED ISLAND STREET CAR SYSTEM.

Tuk Toronto Street Railway Company have made a
proposition to the City Council of Toronto to extend the
street railway system to the island by means of a bridge
extending across the bay. With a view to obtaining
the estimated cost of the undertaking a report was pre-
pared by the City Engineer, who also furnished the ac-
companying map showing the proposed route. Com-
mencing at the corner of King and Bathurst streets,
railway tracks would be constructed down Bathurst
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street to the Queen’s wharf.J{This would}ientail the
ercction of a new bridge crossing the present railway
tracks south of Front street.  The line would continue
down the roadway to the western channel, over which
it is proposed to construct a swing bridge. The cost of
the work thus far, including the bridges, is given as
S104,720. The swing bridge would cost $61,000 and
the bridge over the railway tracks $20,000. Southerly
from the Queen’s wharf the proposed line will run along
the sand bar, vrussing the lagoon into what was form-
crly known as Heber's lot, then south in rear of cot-
tages, crossing the waterworks cut north of the light
house, thence casterly to Ward's island.  Three esti-
mates have heen prepared of the cost of the island por-
tion of the scheme.  No. 1, for a 22 foot embankment
for railway tracks, exclusive of concrete foundations
under rails, places the cost at $30,267; No. 2, including
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concrete foundations, at $39,374 3 No. 3, including the
construction of an avenue 8o feet wide and two 12 foot
plank sidewalks on each side of roadway, also a double
line of street railway tracks in the centre, rails faid on
concrete, is given as $187,131.  The total cost of
the work under the three estimates would he $144,987,
$164,094 and $191,851.  Should the extension be car-
ried out, the road would no doubt be largely patronized
during the summer scason,

A selheme is on foot to amalgamate all the electric railways in
and around Hanmilton, in which case the Hamilton and Dundas
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Railway will be converted into an electric road and extended to
Gatt.  Mr. B, B. Osler s said to be at the head of the movement,

A neat little ealendar has been received, with the compliments
of the Eugene F. Phulips Electnical Works, Mountreal.

At the annual meeting of the Hamilton Street Railway Com-
pany Mr. William Gibson, M.P., was clected president, Mr B. E,
Charlton bhaving  retired.  In addition to the president, the
dircctors are : Messrs. B. E. Charlton, Edward Martin, Q. C.,
Isaiah Beer, W. J. Harris, . W, Fearman aund John A. Bruce.

Mr. W. Y. Soper, of the Ottawa Electric Railway Company,
wtroduced an auractive novelty in that city on Chrismas eve.
danta Claus appeared oo wp of an electric car denving a teindeer
and distusbuted gifts to the boys and girls on the street.  The car,
decorated in Christias fashion, was filled with fruit and candy.

The earnings of the Toronto Street Railway during the year
1896 were $986,501 37.  The following is a statement of earnings
by mounths:  January, $74,266.50 ; February, $74,153.76 : March,
$74.409.63 ; May, $83,004.13; June, $85,175.13; July.. $87,761.-
37+ August, $86,103.92, Scptember, $106,529.57; October, $78,-
313:49» November, $76,145.73 ; December, $84,310. 38,
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HURON AND ONTARIO ELECTRIC
RAILWAY.

I is probable that the year 1897 will witness the con-
Jruction of the longest electric railway in Canada, if
not in America, namely, the Huron and Ontario Electric
Railway. About a year ago a number ot persons in
\Western Ontario were granted incorporation by the
Dominion government as the Huron and Ontario
Railway Company, the objects being to construct a
railway from Port Perry westerly to Lake Huron, there-
by intersecting several existing railways. The capital
stock was placed at $2,000,000, and to assist in con-
struction the company were given power to issue bonds
to the extent of $10,000 per mile of railway,
and $6,000 additional for each mile double-
tracked.

The first regular meeting of the directors
was held in Toronto in May last, at which
Mre. M. McNamara, of Walkerton, was
clected president, H. J. Rolston, of Shel-
burne, vice-president, A. McK. Cameron,
of Mecaford, secretary, and J. M. Roberts,
oi Dungannon, treasurer. The second
meeting was held a month later. The route
of the proposed road was considered, and it
was stated that negotiations had been
entered into with Messrs. Miller Bros., of
New York, to undertake the construction
of the road. At a meeting in July, Mr, A.
Brunel, C. E., was instructed to prepare a
profile of the proposed route, together with a statement
of the available water power and probable cost. The
report was presented on August 27th, according to
which the road will be 285 miles in length. The ac-
companying map will show the proposed route. The
report divides the road into seven sections, as follows :

Port Perry to Becton.—This line is 52 miles in
length, and passes through several towns and villages.
‘There are a number of culverts along the route, as well
as several bridges, but none of them are very large.
On this division there is no water power of any import-
ance, and steam power will probably be used for the
castern portion of it.

Beeton to Flesherton.—The length of this section is
64 miles, but the road is somewhat level all the way
and no engineering difficulties are likely to be encount-
ered. The line crosses the Grand Trunk Railway three
times. The first water power available is situated at
Thompsonville, seven miles north ot Beeton, which,
with improvements, would give from 300 to 400 horse
power. The dam, building and flume is estimated to
cost $8,000. At Eugenia the Beaver river has a descent
of 64 feet in a distance of 2,000 feet, where there aré at
present four good water powers. About 1,000 horse
power could be developed, while the falls below would
provide a corresponding amount. Below the falls the
river drops 220 feet, which would furnish a large
amount of power. The basement of the Wilson factory
could be converted into a power house at a small
expense. In addition to the cost of the electric plant,
the cost of the work is given as $6,500.

Flesherton to Walkerton.—The distance between
these two points is 37 miles. The bridging is heavy on
this section, there being several large bridges over the
Saugeen river. There is a water power on the Saugeen
river, two miles west of Durham, which would supply
500 horse power at a cost of $7,000.

Walkerton to Tiverton, via Kincardine.—This section
is 37 miles in length, and will require the construction
of a number of small bridges and culverts. The grad-
ing would not exceed the maximum of ten per cent. at
any point. There are a large number of bridges,
including one.of 100 feet span. No report is furnished
by the engineer on the water power ii. this district.

Walkerton to Goderich.—Between these two points
the road would be 35 miles in length. From Formosa
to Teeswater there would be three 6o-fecet and two 13-
teet bridges, besides other culverts. The Grand Trunk,
Canadian Pacific, and W. G. & B. division of the
G. T. R. ¢ crossed at various points. The Maitland
siver will be crossed by a large bridge of three spans of

145 feet each.  About 200 horse power may be obtained
about a hall mile west of Dungannon, and on the Mait-
land river near Goderich there is a good site for power,
cu > ble of developing 8oo horse power. The cost for
dam and buildings would be from $12,000 to $15,000.

Bervie to Lucknow. —The shortest section is between
these two points, the distance being 15 miles. It is

proposed to connect the line to Kincardine at a point
near Bervie with the Goderich line at Lucknow, by way
of Ripley and Holyrood.

The rolling stock required for each division will be
two motor cars and four trailers for passengers, mail
and express, and one heavy freight motor, which would

ProPOSED ROUTE OF THE HURON AND ONTARIO RalLway.

give for the six divisions 12 motor cars, 24 trailers and
6 freight motors for the whole line.

The company have for some time been negotiating
with Messrs. Miller Bros., of New York, to arrange for
carrying out the undertaking, and it is said that an
agreement has been reached with Mr. Moore, & wealthy
contractor of that city, to undertake the work of con-
struction, which they hope to have completea by the 1st
of January, 1898. The total estimated cost is between
four and five million dollars, and the contracts for electri-
cal equipment, etc., will likely be awarded in the spring.

TORONTO STREET RAILWAY ASSESSMENT CASE.

THE decision in the appeal case of the Toronto Street Railway
Company vy, the City of Toronto was given late in November
last, and reverses the decision of the Court of Appeal confirming
the assessment of $537,137 upon the rails, poles and wires of the
company. According to the decision, these are declared non-
assessable.  Below will be found the full text of the decision of
the three judges, Messrs. J. Dartaell, J. McGibbon and J. Mec-
Dougall :

McGisnoN, J :—This is an appeal from the decision of the Court of
Revision for the municipality of the city of Toronto to three judges
under the provisions of the Consolidated Assessment Act of 1892 and
amending Act, in respect of the Appellant’s propenty, consisting of rails,
poles and wires.

The Company contend that they were improperly assessed for $537,-
137 in respect of the said propesty.  The assessment of the Appellants
for 1897 is $563.403, and it is conceded that part of thar sum, namely,
$537,137, was for rails, poles and wires of the said company. The
assessment was confirmed by the Court of Revision.  The question sub-
mitted for our consideration is, are these rails, poles and wires rateable
property within the meaning of the Consolidated Assessment Act of 18927

The Appellants contend that it was ecither personal property and
exempt from taxation uader section 34, sub-section 2, of the Consoli-
dated Assessmicat Act—or if not personal propecty, was not laad, real
rropcny or real estate, taxable as such within the meaning of that Act,
heing merely rails Iaid in and forming part of the streets and highways,
and wires affixed to the said poles, and therefore exempt under section
7, subssection 6, of the said act.

The classes of property mentioned in the said act, liable to assess-
ment, are: first, land, real property and real estate, and second, personal
property and personal estate,

After careful consideration of the law of assessiment, I have come to
the conclusion that the expressions land, real property and real esiate,
are synonymous terins, and that the only classes of praperty liable to
assessment arc lands and personal property, and the personal property
of a railway company 1s exempt under section 34, ss. 2, of the said As.
sessment Act.  The only remaining questiun «w ue considesed s, ** Are
these rails, poles and wires land, seal property wi real estaie, and hable
tu assessment as buildings erccted to the buildings on the land assessed
or the machinery affixed 2"

It cannot be contended that cither the rails, poles or wires are real
cstate, but only become so when they become affixed o the land and
form a part thereof, and would be salcable under a tax decd for arrears
of taxes.

In the case of Toronto Street Railway Company v. Fleming, 37 U
C. R. 116, Patterson, §. A., page 127, says, *'the propresty of these de-
fendants 15 only land as bang part of the pubhic street.™ The strects
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remain * public strcets™ if the soil of the streets is exempt ; 1 find
nothing 1n the Act to say that that portion of it 1s not exempt which is
occupicd by the Plaintifi’s sailway while siill remaimog a part of the
public road. . o

In my opanion the rals, poles and wires are not buildings crected
upon of affncd to the land of the company, ur machinery or other
things offixed to any building erected on the said land under sub section
g, section 2, of the said Act.  The rails are 1aid on and fastencd to *he
auperstructure which 1s attached to the road or sireet, and are 1n nu way
attached to the fand, real property or real estate of the company; so
likewise arc the poles and wires,

If the rails, poles and wizes are attached to any land, they are attached
1o the roadway or strect and form part of the same, and therefore exempt
under section 7, sub-section 6, of the Consolidated Assessmnent Act.

It 1s contended by the Respondents that the Appellants are occupants
of the strect, and ther propenty, thescfore, liable to_taxation. 1 do
not think the Appeilants have such_an occupancy independently from
the Respondents as to say that the Respondents have parted with their
official occupancy and given it to the Appellants, and that the Appel-
lants are liaLlc to be taxed for the said streets under the said sub-section
2 of sectivn 7 of the Assessment Act.  The Respondents do not pant
with the occupancy of the strects, but retain possession of the same,
merely granting to the Appellants certain rights and privileges, and the
Appeilants cannot be considered the occupants under section 2 of
section 7, and hable to asszssiment.  The strects remain the ‘rropcuy of
the Crown under the jurisdiction of the municipality, and they are
exempt fiom 1axation, as also arc the rails, poles and wires of the Ap-
peliants when affixed to the said streets; ss. 1 of section 7 of the Assess
ment Act. .

1 do not think the decisions in the Fnglish rating cases are applicable
to the present case,  The difference in principle is shown in the judg
ment of Burton and Patterson, J J. A.. and in the case of the Toronto
Street Railway Company v Fleming, 37 U CR 116 . I do not con-
sider the assessment law has been materially changed since the decision
in the Flenunp case so as to_affect this case. The scctions are now,
with the exception of a few trifling verbal changes, the same as they were
when the Fleming case was decided. 1 cannot distinguish this case
from the Fleming case, in which it was held that the mll\fa}' company
was not assessable for these portions of the streets occupied by them
for the purpose of their railway, as being land within the meaning of the
Assessment Act of 1869.  This casc is distinguished from the Consum
ets’ Gas Co. v. Toronto in that the pipes and mains of the gas company
were 1aid in the aity streets and attached to the plant and buildings of
the company, whereas, in the case under consideration, the rails, poles
and wies arc in v way wnnccted with the power house, plant or
huilding of the Appellants’ company. . )

T hold this case to be covered by the deaision in the Fleming case,
and would therefore allow the appeal with costs. .

1 am weli satinficd to atse at this condusivn because, the city and
the company entered into their agreement, 55 Vic,, Chap. 99, on the
faith of the law settled by the Court of Frrar and Appeal in the Flem
ing casc, and it would b, in my vpiniun, incquitable for the city by an
assessment of the rulway in the streets of the city, to increase the lia-
bility of the Railway Company under the agicement.

DARTNELL, ] - --The matters 1n question befote us aze of the highest
intczest and importance to the partics cnncerned, and require the most
carcful conaderation.  There are no contested facts in dispute, no evi
dence having been offered, and such facts as ate necessary for considera-
tion are fully sct out in the arguments of counsel for each side, and the
documents, papces and authoritics submitted to us.

\What we have to consider 1s whether, under all the cucumstances
submutted o us, 1s the Toronto Street Railway Co., for the Temar ing
25 years of this franchisc, liable to taxation in respect of their mils,
poics and wires erected and beng upon the aity of Toronte. It is con
ceded that for the first time since the agreement between the ity and
the company entered into some five years ago, and which has recaved
legaslative sanction, the aty has undertaken 1o assess the company for
the property now 10 question, and which has heretofore cscaped taxa-
tion. rlfxs also considered that such a taxation for such 2§ ycars wall
amount to a sum agpiegating in the whole to about $200,000.

The aty, apparently acung on the assumption ot belief that the case
10 the Court of Appeal of the aity of Toronto and the Consumers Gas
Co. has pnclimll)" modified, distinguished or overruled the case of Flem-
ing vs. Toronto Steeet Railway, conceived that the latter case was no
longer tanding upon them. and undertook for the fi, 1 time to impase a
rate upan the prapesty of the company, now the subjeet of appeal

These two judgmients Jeave the state of the law in a somewhat unsat
isfactory condinon, ansing from the fact that the judgments of the mem-
bers of the Courts are not unamimous, and those judges who have
arrived at conclusions which unitedly arc the framework of the decision
of the Court, have reached such conclusions by devious ways,

since the case of Fleming vs. Totonto Street Railway has been
deaded, the vertuage of the Assessment Act has been altered, and, in
hat renpect, the authegity of that case as applied 10 the question before
us 15 somewnhat weakened.  But for this, T should be inchined to hold
that we were concluded by that case, and should without question allow
the company’s appeal. .

1 hambly concanve that there s a marked diffeience between the
poution of the £as company and the ralway company. The formes
company is cssentially a commercial corporation having an asticle of
wmmene to dispane of, which has been ranked in our courtvasa
© muncral, which can only be distnbuted to the company 's customers
through papes connected with thai: man wotks and the storage teser-
vuirs cuntaining the commodity they scll.  The general public have no
intcicsts o the wodks at all analaguus to the ase of the public highaay
and can at will put an cnd to the contracts made with their costomers,
sabject, of counz, 10 the ordinary rules governng alt contacts The
ralway comgany, on the wther hand, offer to the aty an improved and
convenient mcthod of uubnng the highway of the curpuration, and
undertake to do for the aty what the aity atself has power 10 do without
theit intervention.  The aty has sursendered 1o them centain portions
of the sutface of the aty highwap, for the greater case of the propalsion
of thar vehicles, gwving them the legat nght of way over uther vehicles,

and the right of exacting toll from the passengers using such vehicles,
and exacting as the price of such concessions a nuleage rental ur assess
ment and a percentage of the gross profits of the company  They are
common carriers, and are bound to receive all passengers presenting
themselves for carriage and to keep in constant good conditiun then
whole system, They also perforn other services for the city, such as
street watening and the conveyance and dumping of ity gatbage and
refuse.  In these respects the positions of the gas company and the
railway coms):my are essentially different. I am clear)) O}UPIHIOH that
the relationship between the aity and the company is not that of landlord
and tenant. It is rather that of Jicenser and licensce. In fact the
agreement between the parties ratified by legislation explicitly treats
and styies them as *“ vendars ™ and * purchasers.”  No weight \\{mlcvct
can be given to this argument.

Neither do I think that this railway can be treated as a railway
company in the sense that the C. P. R. or the G. T. R, or any raitway
incorpurated under Donitnion or Provincial authonty can be classed as
such, and entitled to exemption from taxation in respect of their rails as
part of their superstructure,  They have never taken that position until
now.

T have carelully considered the discussion, arguments and judgment
1n the case before the Privy Council of the Queen vs. the Toronto Street
Railway. I do not consider that the effect of that judgment is to
declare that the latter is a *“milway  in the sense that 2 Dominion w
Provincial ralway is a rmilway. It simply deades that certan rauls
imported for use and to be laid on the company’s ** railway track * ana
being over a certain weight, were exempt from customs duty.

I have had the advantage of the perusal of my brother McDougall s
able and exhaustive judgment.  He has so fully gone into the historicat
part of the subject, and so fully cullected and sct furth all the authoritics
beasing upon the matter, that it would be superfluous on my past to en-
deavor to supplement s remarks, even if I were able to doso. 1 miay
be pennitted to remark that the English autharities, however instructise
and illustrative, are not altogether binding cpon us, anasmuch as 1he
method of rating in England for the purposes of taxation 1s essentally
different from our own.  There the question before the courts 15 ** s
this a bona fide occupancy 2 and the occupant is rated.  In Ontario the
property s sated and s primanty lable.  The question of vwaestip
cotirely subsidiary.

I agree with my brother McDougall that the poles and wires of the
company ate guveraed by the rativ decidendi in the gas companies’ cases
as being the vehicle by which the gencrating power is conveyed from
the power house. I think that they are so intimately connccted with
the saurce of motur power as to becumic as much zealty as say a shafi
Jdrawa by a central machine, or a ablc lad along ot unacr the pubnc
stieets. I think the rails, of ulihzed for conveying the current to the
motors, ot after the expenditure of its force on the motors, returning it
to the power house, in other wotds, completing the cizcunt, would be
assessable, but if such aircuit could be complieted without the aid ot the
rails that then the rails would not be assessable, hecause they would forn,
part of the highuay constructed and used for the purpnise of muic cffca
ually and mamdly furmishing the parmmount abject bighways are cstab-
lished and mamntained for, namely, rapd, convenient and cfiicient transit
and trafhc,

To illustracc my view as to the non assessability of the company s
rails, I would suppose the not unlikely casc of the city, anstead of can
struching, maintatning and keeping in repair the public strects of the
city, had, under contract with some constiuctiun cumpany  jassessing
the nght to use sume new or advantagcous form or method of strect pas
g, employed them for a consideration to dn this work at anannual rate
for a term of years ; would it be just, equitable or fair fur them 10 seck
to diminish the price they have engaged to pay Ly an assessment upon
the value of the matenal used 1n the constsuction of the pavement 2 1
submit that the difference between that case and the use of the mails «f
this company for the greater case of traction is only onc of degrce.

The judgment of the Court of Appeal in the gas case, in which the
gas mans and prpes were held assessable, proceeds largely upon the
assumption that thosc mains and pipes azc, as Mr. Justice Renc eapressed
it123 A. K. at page 536) **liable to taxation as pan of the propenty of
the company, increasing the value of the building and plant.” It could
not well be held vtherwise, for the special case submitted 10 the coun
aapressly states that these mains and pipes ** were attached 0 buid
ings and plant of the company.”  Unless the use of these mails for
this company for the purpose of transmitting the motor power can he
said 10 attach them to the plant and buildings of the company 1o my
mind they are entirely detached, and are personable property and anc
nop-assessable. It 1s not essential that this company should use this
current in this particular way as a motive power  They could usc it
in another way by crecting a retuin wire, discarding the current by
means of the rails, or they could establish storage battenies or motors
duven by comprexsed air, or by other means which the advance of
scicnce is so constantly suggesting. ;

T have perused the report of the New Brunswick case arted to us and
am not convinced that it is an authority binding upon u« 1 have con
sulered the cffect and (he mcaning of the sclescnces 1o "tax ™ an the
agreement of the contractang parties. To my mind 1t does not reler to
more than such taxes as were no doabt imposable upon such prop-rty
of the company as is not placed upon the streets of the aty, the use of
which was the franchise which was the subject matier dealt with.  The
company would requite other property, such as their power house.
They would have to crect or 1ent office buildings, waning 10ums, cat
sabley, cie, and amight teyuire space, buildings and machinery for the
construction of cats, ctc. c reference to these transactions was wisely
inserted in the document for the purpase of avoiding any difficulty
which might .rise as to the dispasitiun of these taaes tcincea the public
and the sepatate schools.

This bangs me to the consideration of the concluding amrement ad
vanced lny the company against the imposition apon them of these tases,
viz. That to do so 3y to ssupat anto the agreement bictween cuntracung
faruics a new and oncrous condiion or supuiation which was never in
the contemplation of the pariics o the contzact at the time of its cxecu
twn, which it would Ie incquitable to cafurce, and which wannn In
cvolved from the four curners of the Jocument as 1t stands.
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Corporate bodies are bound by the same rule of law and conduct as
adividuals. Their component patts ate vatiable, but the corporation
.antinues to exist as a whole. ¢ cily may change its policy or reserve
.» former action, but it must always be held 10 its conteacts and agree.
ments entered into previous to such change or reversal.  The agreement
teiween these two contracting corporations was the outcome of a contest
ctween men of keen business and legal acumen, and afier the fullest
i most prolonged discussion the result was embodied in the pages of
‘s document. These partics had before them the judgment of the
tughest courts of the province declating that this very property of thic
cery mailway is not liable to taxation.  Because, since that decision, a
«hange has been made in the verbiage of the Assessment Act, and the
autkority of such decision by a subsequent judgment is supposed to be
weakened or impugned ; because ¢ Another king has arisen which knew
not Joseph,” is that a reason why the patties should esther be relieved
from an obligation or have another onerous one im vpon them? 1
humbly conceive not. 1€ the legislature to-morrow passed a law de-
clating that the rails, poles and wires of all street milways are liable to
taxation, I do not sece how the position of t.his _company would be
effected, unless it was declared that such legislation Id be expost
facto. This might be confiscation, but it would have to be obeyed. 1
think this corporation is endeavoring to filch with one hand what they
have given with the other. Lo

1 have considered the potnt whether this tribunal has any power or
authority to determine more than the cmestion whether this particular.
kind of propesty oc any part of it is liable to taxation or not. In wy
opinion, 1o do $0 would be ‘‘ Academic” valy and would not be a bind-
i value, or such 2 determination or finding that the contestants are
entitled to.  This court is one of review upon the proceedings upon a
hody of men com in all urtban and rural municipaliiies except the
aty of Toronto of all, or the greater-part of, the members of a corpora-
tion, one of the litigants. It i1s meant 10 be a check upon their proceed-
ngs and is given power to tedress 2 wrong whena wrong has been
done.  If this corpoeation, after granting an exemption from taxes, had
undertaken to asscss and levy taxes, contrary to such an agreement, the
Conrts would quickly inieifese and restrain them. 1 think this Court
would have equal authority. .

With great diffidence I' venture to place on record sty opinion that
{save in so far as my judgment agrees with that of my brother Mc-
Dougall) the judgment of the Court of Revision should be reversed with
appropeiste costs 10 be paid out of the fund paid into the City Treasuter
to cover the costs of appeal.

McDovGary, J:—The fiest
railways come within the

vy

question 1 p to bet!
wew of sec. 29 of the A t Act3 b
do 30 the sup e i 10t bl 1 n our own courts.
G W. R.vs. Rosse s, U. C. 168: London va. G, W. R,, 17 U. C. 26e, n
Central Vermont Railway va. St. Johas, 14 Supreme Court 288, It ia 10 note
that in the_case of the Toronto Street Ralway Ca. v. }‘km,‘y U. C. 364, and
ajpeal 37 U. C. 116, no quention was discussed as to the righ t
excape taxation on the grownd that the surerstructure of
KichardsC. J., and Wison J. pluced the & hilty on the company s
occupaed with  their t-acks the soil om the highway, and that ‘that occupation and
user, though Dot exchusive, was an interest n Jands. The thing (track) v had
fired 10 the land beouhad.adﬁn‘g- mains Iaid beneath the surface), was
talle 10 taxation. lt';ruund_ a-::xh_]‘«:o% v. the
Queen, decided recent the Privy Cowncil, detern.ines states
railway, and makes it a :'alny within the meaning of the Custom

quence, for the purp of the A .
:l;i!-:)'asTnucbu R‘a‘ilg Grand ;l"tmtwa Canadia
ecidcon,. Toromto way v. ¢
ateruén\ni(hg. u:ldlg‘h wsed in maillway tracks, are exempted
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I3 P N ,lndn"isk Jemly lnc:‘d!ow'&l d":
rail ic uch rails in o L . d i = 1hi
sireet railway which wsex such 7 ‘“. . “M e and s

a per )
jodgment of the Cowrt;mmys: *
{au‘mdakitmhwi-?ealsaiqhwda&mdzs_n«tﬂm.“thm
whkbehxhqyai:tuanﬂnym.' " ¢ "
101 the term as used by the Dominion Legialat
dicussion, but they show that the term i known to the Canadian draughtsmen of
statutes in Mixm::ﬁdumhamulm.dghw 1t
wecms 10 their ipe 10 be goxd evidence as 1o the  the mouth of 2
Canadian Leginlature, and to afford -Qmmmt_lh nailway
rack includes the line of street railway.” Again he says: ** It may be in other Acts
and for other purp there are y -
wa) tracks and tamways, but . 3 three pre
ceson (Customs Acts) thure is pot traceable any iden of —lmz:ch a distinction,
Lat rather the iden of putting all kinds of raillways on the ame forting. . . . . .
Now, when we trke wxﬁm«y
a ﬁm :)ubu;_n_imy he same introduced
21 (1851-)) requiring Ay Comp "
the statetnent theren This preserved slight .
alxmxh-hdth&mM:Mtox . 1t comdd not be waid
that this section was § to include street nailways at the time of its imrodac:
lmfwm.nﬁrnlhwimxhnexn.lo_a.ubln&nda;
oo the A bt .“"o.b'-k sl iy ject 1
7q of the Amcsament are n my cpimion theme Companics w! are s o
th: provisions of the Ow 'utd“ mion Railway Acts. The other
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made in it, and becomes sec. (7) in the Act of 1893, and reads now as follows: (7)
** Alf property in this province shall be liable to taxation subject to the following ex-
emlniom. that is tu say : The first point to be noticed is the passage in the judgment
of P'atterson, J., in the Court of Appeal in Toronto Street Railway v, Fleming, at
e 12¢. Hesays:  If there wus a geneal law that all property should be assess.
able for municipa pu[fom. 1 should have no hesitation in deciding that thix was
assessable property. The question, b er, is: Isit bleasland 1 Mg, Pat.
tersont then proceeds 10 argue that as, in the ption cl , sub-sec, 6 P
every public road and way, or public square, and as it is sought 10 assesa the com&nny
in respect of the portions uf the streets used for the purposes of the railway, and it is
only land that can be assessed, tbcz-:re not liable, | ecause all the land in the public
rosds is erempt.  Upon reference back to the case stated in Totonto Street Railway
v. Fleming, reported in 35 U. C. 3¢y, it will be seen what was the subject of the con-
troversy there and the assessment or alleged claim for taxable liability which was
u deration, in order t0 it with the subject-matter of this appea
Paragraph 2 of the stated case shows this put clearly, and reads as follows : ** The
auessment for the said taxes in l:fud to which the said distress was made by the
defendant was made by the city of Toronto in respect of the poctions of Queen street,
Yonge street and King street used by plaintiffs for ¢ nu-;n‘en their said railway
he ions of the Act, statutes and by-law hereinafter referred 10 The
esent appeal is against the of the pany under the head of lands,
ildings and i-hp‘t%\‘rmnu. and in the column headed * Value of Buildings and
1 oy )
Ll L

s as follows :—

VALUK OF RUILDINGS AND INFROVEMENTS.

$ 4000
{8537.:37—::‘ wires and poles used Ly the cumpany in connection with the said
s for the purpose of operating its railway in and upon the
. lands of the company or the sireets of the city.

What this appears to mean 1 take it, is: rails, wires and poles used by the com.
pany, piaced on the lands of the compuny or on the streets of the city, which said
rails, wires and 20 ax aforesaid are used the company in operating
their nailway. Now, it has recently been held by the et of Appeal in the Gas
Consumers® case v. ‘l‘ow-uo.th_n the gas mains laid in the public strcets beneath the
surface are {F with i of sub 6 of the pti
section  The Chancellor, in his judgment in the same casc, 26 Ont., page 712, says
(at p m): *To tel graph the same rules apply whete the wires are
cartied above or underneath the soil of the highuay.” Inthe Electric Telegraph Co.
v, Overseers of Salford. 11 Exchequer, 181, the Court gave effect 10 the legal defini-
1100 of land ax including not oaly the face of the earth, but everything on it oc aver
it ; and that definition is nnt ruled out by our Asmessment Act, which says, “*land ™
shall include such and such meanings—naot that all others lcn"{-pm‘end by the
word shall be excluded. In Pimlico T y v.G ich, L. R. 9, Q. B. p. g,
the company was held 10 be rateables »s occupants of the highwa reasons of the
tacks hani'hod thereon, bacause it was held that although they not the exclus-
ive use of the surface of the track, that beit g in the exclusive occupation of any por-
tivn of the s0il, as they were in laying their tracks in the same, they were liable.

0 ) At page 14 says : ** There i a comiderable resemblance batween
he iron tram rail or ani tramway here and the pipe which is L.id down, tloug
there is this diffcremce, undoubtedly, that the pipe (1 do not know that it would

necemary if it should be 30) is generally in the 30il some way below the actual
pa o damised rond which forms the thing actually wymia‘ the car-
¥ passiag along ; but I do not think that makes any difference.

sk, )., said “famel the same opinion. The Act of Parliament enables the
propr ofa P 10 their own purposes a given portion of the
puw:dhthgwrpou“ym wn the tram railk which are requisite for. the
canveyance of theit X the line of road.  The tram rails occupy a portion
of the soil. sively used by thé tram rail company for the putposes of
the tramway, M.ltluak.-lguth-oom&-ndthnmiou of the soil. 1
domthnznkymtbelmmhamw&cu well have the right of
way aver the surface of their iron road ; and 1he tvad, as a tramroad, is in therwr ex-
clusive are, and used $5: their exclusive benefie.”

Quiom, J., 3aid he was uaable to distinguish the case from the cases which had bren
decided on the of Jand by water ies and gas Pank At <
can be pointed out briween this
. d wat that the gas and water mains are
dmn‘thh:.md than this m.thn-n.yn; in he 2a :h“l:q unable to di;
t iron tramway from the gas water pipe, physically occupy 1
m: % somewhat &CF!’M 1he other, the tram il having the mlet::’ﬁxt

h occupy the noil of the rond physically, and in exact-
do.«-:_c‘lh«ilnc. syocnc.(n;:y_ ud"k-hs:in
P They on.y preserve the rig 10
N 0> way is it stated that these tramways :..dc.
:ydl‘k’y_a‘nw mpg(d"tknn_du\km

. the p ty
ey by means of the iron rails and the baulks of tim
the road i the name manner eanctly as lkp-‘im
latter being 1ateable, 1 think the former are alen rateable.”
ik structive Jedams hul‘-ultbulk.in

£ ¥ op tothe q n jasme in this ¥
dtl.nch. Tes, €1C., of the railway buried ia the soil, § cannot differenti-
L the soil.  The strect mailway has ex-
of thei mmﬁedby!hruihmdliufo'lkm

poec. of their busine 5. 1t ia true that 1the public can drive over and along ¢

[ S Bythuw-ﬁhhay::?mmplutohvettmnlnh-ich
he to ema! e vehicles to du 203 they are Iy Jet into the mil
excopt the mere surface of the rail.  If gas mains are 2 1 am firmly of the
reakty of 1he e Hapritniaby eVl sl o]
y of ¢ . W this respect anmewal s 30 this v i
P - m&duiumd tails, they are owners and occupsers within
the menning of the A law of Ortari is conclusion is supported by the
last cited Englsh case of Pimlico v. Gmwkh,and‘? the Comumers’ Gas Com-
pany v. Toromao, 6 Ont. 707, and by the j the Court of Appes! in the
Whatever doutt may have been as 10 the meanieg the word
**land " as use 1 in 3eC. 9 in the Awemment Act of 1969 is now, 1o my mind, dupelled

by the change to the word ** y " in sec. 7 of the Amcasment Act of 185

As 20 the rights of the pul they are wbordinatc 1o the rights of the company,
who have the right of way in preference: 1o the public : the ;-‘-tl;c must give way to
them, 10 their cars, and they bave in that way a prior and “exclinive night 10 the
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known as street Tailways, and were always incorporated by special Acts of Patkia.
went Tky-yliu:;‘;h;h:fa—d-duthw&tk.‘l_'

Aa R. S.0. 371, It s quite trme that_the expression * rallway track n some
scnee 2 generic torm s but, as 1 have said before, an examination imo the origin of
wec, 79 in my opimion clently shows that it wae never intemded 10 &
include a street railway.  The fact that this comentien, theugh raiwd in
agains et H appent in the Toremto

{
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¥
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s
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oprinion akove expresned, I T am right in this rsion, Uhe
Great Western Kaitway Co v. Rowse do not apply 10 streat ritways.
The wext important matter 10 be cumsidered is the effect of the decision in 1!
Caurt of Apgreal of the T Street Raitway v. F3 »
memt in tht Case was pronesnced e 3873 upen the ck 3
they stomd ag that date.  Sec, 3 of 32 Vic. cap. (3 Omtarin, 1069)
terme land, real property and real estate repectively inclade all buildwmgs
things erected upon or affixed 10 the land, and all machinery or other things v afixed
!oaavWhuu&-hhvw:d'km!y.::‘ddtnewwm-

Ty

3
'
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g upm the Jand, and all mines, i foonile in and wader the
2000 e g %o Her Majesty.” (4) °: The t1ormn porsonal etate
tersonal progeety ¥ de all goods, b, L p o

and use of thew tracks and mails.  Heliwell Union v, Helkyn Drainage
{Ig..w\ s l%‘m 337, In this lant case—ihe case on Pinl!u;)v. Green:
wich is approved. wires and poles in wee by the Torcnto Sireet Railway Co., 10

wy mind, arc alvo wndoubtedly aversnble on the pri ciple defined by the case of the
Gas Consamens v. Toromo, a< being i _precisely the same position a5 the gac mai
save that they are in the air ovey the highway iavtend of bring luricd in the omm
the poats and cross wires form one general fixture connected with and forming
an wel conmection with 1he power home of the company Throagh 1them the
mm'!:ﬂﬂﬂls‘*:l"w:ﬂ{‘“;hﬂw uijng;m mv;;:ur
. Like the gas maing, 1 thes united with the machinery ia the power e,
h H ndivisible . * have the enclmive use
' and wiren, beyond all deube, and the public—whatever their rights may
» W or even subordinate rights i
r««-mw 1 vefer 10 Lanawhire T Co. v, Manchester, 13Q
'.!).mulqu.lD.dy--”-l;Tbe}MricTwCo.v.Sc J‘.n
Exchoquer 181 ; aad the case of the Consamen’ Gas Co. v. Toronto, 26 Ont, 722 and

ap,
Mr. Over, with reference 16 the mature of the title of the Street Raiiway Co. in the

streets and in

5MM\WNNM\WM in them:
that they had what m&‘;’m«laa 3 and as Jemees their wterest was
a cha . 101

C yance ﬂncitytolhm-ry
s sired by the city from 1he oM Toromo Street Raii-
nd!d scll 10 wid railway all the :-Axvﬂn‘" by‘h;ku;(‘m- h'l:m"-

wn 1° y all the propert the it 1 oremo
. wny&njabu&fndlh:vk towm&vnihp‘u!k
city o Tes anh h d, etC., etc.  (6) And whereas the corporation

4

-m..dmm:{umwr 4

and rende: ™ property amd real eatate shall inclnde,™ stc.—fellowing
=331 wordn of the old section, with the addition of the words and laad covered
~ater,” Selraec. 10 takes the of pec. 4, with some additions 2ad medificat
1 the importance of this Sac. 9 of the Act of 1069 Dae an imporsant

it

i

dors for the purcha € of the mid railway property and privilege, and
1he purchasers (Kelly. McKeonzie and Everect) uuimz .mc«', and their tender
wes X . hlhm&“u.hm;dmunw;f
ths perchasers 10 xe t 1 t N
T sl mamig 10 the perchiers, th e brire o recet ey, »Sier o ol Saigee,
y and mmﬁu- the_Teronto Street Railway Com-

»

momioned in clawse 10, goer oM to
oirs, eXGCHIOrS, €1C., WC., FOr twety years with the

their
g 1o remewal for ten years, the exclasive right for the said periods tn operate
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rface rallways in the city of Toronto, Now. two things are dealt with : The prop-

o u;cdh. y‘lpmm. n 3 L'hm and real estate muu«l by lbe city from the
olJ o-onto Street Railway Co, This was sold absolitely 1o the new company.
Next, the feanchise to te, for a Wmited time, surface mlw:xd. is confarred.
The property, or the tort °f;:' mhlofuunﬂ.wu outright ; hwt
the ﬁ-nchiu o privilege to operate 2 m«fuc road was for a term
What is sought 10 be reached by the present asessment, to be uud. is the propmy,
nct the franchise. That there wasa sale is made more manifest by turning 10 sec. 4
of the Azt of Inc .ration of the Toronto Railway Company, sub-sec. 2 and 3, where
it is deciared that If the city did not renew the franchise at the end of thlﬂ yoars,

) tak the t are 1o the company ther ata
puich dmx':'l‘!x l:e determin byv Hira wnnd itis :);;u sly deci | that they are
not 10 pay for the franchise.

Mr. alw urged that as the title of the highways upon which these rails are
laid was vested in lge Crown or in the municipninty under section gas and 37 of the
MnnkiplAd.mpomnoflhcwilutben‘m xable 1 uj‘somcdlm
exem| ab-sec. 1 of sec. 7 of the A MM'M!' "Allpmmym«im
kaiy Her Majeaty, etc., is ext 3 but sub-sec 3 of the same section declares:
“\\ proparty me -tioned in ynoodul( clause i« nccupul by any person
b in an uﬂdd upmy e in respact th
Yt the property itself shall be Uable,” § property by sube
. 7 hdechud wbeump( -h« occupied foe umnupal PUTPOSSS &F WAOOCU*
piod, *' buit nd when occupeed Ly any 1 eraon as tenant ot Jesez, or otherwise than as
& sersant or officer of the corporation for the purp ses thereof.” ‘The land is liable to
be assersed, and the occupant made lable for the taxes.

1 thi k. in view of these pr of the conditiont of purchase by the Tor.
emto Im!n) Compar.y, hyuawthukund to be tenants of the city, but are
owners of the tracks and plants, and are oocyj of the a:reets, wheth or said streets
are veuod 1u the Crawn or in the nta, they are

municipality ; and as su h occupants,

disting rish an a'r duﬂ’onnce in luhlity between the owners of street car teacks buried

in the s0il tw nches, and the owners ofgu mains Luried four or five
feet henaath the mrbmiul nnnr«t of Appeal for this peovine-,
by ite latest decision upon the nmn.uom of lbe Amcn Act, 8 now a vende!,
has held that gas mains are In the pr case I think 1 an justified n

following the princi le of the latest decision upon these
Assesament Act. 1 feel less hes tation in doing_this as the case of the Consumer
Gas Co. v. Turonto is now pending hefore the Supreme Court ; and we are given to
understand by’ counsel at the argument of this case that any j«dqmt pronsunced by
this court mld inall pvo!ahlny be taken for review, to the same court of last res 11,
1 hope this will be done, and the man: nn{ conﬂm“s opinions umud by our ablet
and mont distinguished Jud(es be finally revie by the hix court of the D
minion, and thn vex.d

troublesome sections of tl.e

1| have only had the oppmtunky of seaing the ovents of my learned brothers a
kvmm« co-uax into court, lunno(!:iig the ren':u of my learndd
it that the the city of Toronto are not justified in mal.

ng the M co-plunod of_in this appeal se such taxation adds a term uc
burden to the agresment entered intn in 13)1 betweoen the city aod the Toronto Steect
Railwa The agreement itsell does not puiport tn deal with the matter of tax -
tion, que\don of liability to taxat on of &y species of property must depend
upon the Statutes in force from time to tune in th t helulf 1 the property in ques.
tion in this appeal i ble under the A Act, n0 bargain or agreement,
express oc isplied, made batween the city of Toronto and xbe ‘tm leny Co. to
exempt it from luuuon. can have lny e"ect unless sanctioned 1y the Leglature
No such sanction is claimved or shown, 1 veoture t) think, that (he ﬁok duty of this
Court is 10 interpret the meaning of the taxing clauves ofthe Awssament Act, and 1¢
determine if the - property assumed i m thia case is taxable property under the terms of
of the A L A lified by the exemption clauses of the same sco
y in the A Act 10 enable us to administer «a

tion. 1 can find no auth

wation, ¢ h the land iteelf, and as such occupied, is not liable for the  called equity, and to dochu that dtbouth -u-yhe of that the ; ropert
':;’:.'&‘:rm&-b:'mm:m under sab sec. 7 of ﬁ,m ion «late,a  bers sought 1o be taxed is legally liable, yet that it s umummbk 05 affrey
q:ccullnhlnyasmued muo«um(den«m hadstu Er such t some period when one or even both of the
tanes in rew such 'E‘ of 8 sch ocx parties to a bargain or wmeornctl concluded that the clas of property now
ity almost identical with that “:’nl'.uhnd .ymm:nmmu sought 10 be amessed was not under lbe exiding law liable 10 assessment and
©mrts upon'this £ 9

point are
reference 10 this clasm of ratepayers.
lhna:‘dy;udm'gwwﬁtu-ymhnummd.lnm&w

The appeal was allowed with costs, McDougall, J., dissenting.
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SPARKS.

A new Leonard-Ball engme, of 200 horse power, has been
added to the Bedthn Electrie Lyght Co.'s plant.

Mr. Stanley Dougliass is putting in an electric light plant at
Stanlev. N. B, e light the village and business places,

The Robb Engmeering Co. have erected two tandem compound
clectric light engines for H, Walker & Sons, Walkerville, Ont.

The property owners of Southampton, Ont., will vote on a by-
law to rause $11,000 for the purchase of an electric light plant.

The construction of the Perth and Lanark Railway will shortly
be commenced.  Mr. Fowler, of Araprior, 1s one of the promoters.

The Toronto Street Railway gross carnings for November were
$74,017, as arainst §77,602 for the same momh last year, showing
an actual deerease of §3,365.

The electric light company at St John, N. B., have added two
lare grencrators (o ther plant, supplicd by the Edison Eleciric
Htummating Co., of Patterson, N. J.

Another suit has been entered on aiccount of the Poimt Ellice
bridge disaster at Vactona, B.C. The city has ssued a writ
aaunst the Victom Electnie Railway and Light Company, the

Consolidated Railway Company and N. Farrell, claiming $25,000
damages for the collapse of the structure.

Me, P, N, Sminhy, lzte manager of the Consolidated Railroad
and Light Company, of Vancouver, B. C., is said to have been
arrested for misappropriating funds of the company.

J. F. McLaughlin, late of Toroate, has bought the charter of
the Spokane & Columbia Telephone Company. He intends to
put in a system at Rossland first, then to extend to Trail and from
there to Spokane vin Northport,

A special genera) mecting of abe sharcholders of the Metro-
politan Street Railway Company 15 announced to take place in
Toronto on the 7th of January to consider the question of increas-
ing the capital stock to $500,000.

The State Department at Washington has recewved a descryp-
tion of a farm in Mecklesburg where electricity bas been made 1o
take the place of laborers in great part. A turbine drives a
dyoamo which lights the baras, yards and dwelliogs, and
furnishes a current of low tension to work pumps, run a straw-
cutter, kathe, grindstone, large handsaw and threshing machine.
One machinist attends to the entire plant, which is said o have
reduced the expenses of the farm in considerable degree.

10 ELEGTRIG GONPANIES

Moung manis opes for engagement 1n Canada, n
charge of medium sired Electnic Lichtiog or Power
Plant  Is thorenghly ronsera t with moders machine
ery and methods, and lias over 8 years’ experience with
m’ dern machinery and methods . cando firt class work
inintetior wiring of all Linds, and 10 switchboard ?nd
plant construction , anualled plant am now running,
wwners of which will furnish references as 1o ability
Want to bear from any one who @an use such a man;
willdo good work and want fair pay.  Addres,

“ELECTRICIAN,”
Care of Ersctrical Nxws, Toront

trician of the Royal
Electric Co.

No. g Cheaaeville St .

Fred. Thomson, late chief elec-

RED

Corsespondence
Solicited. .

MONTREAL

Electrical Supplies
of all Descrivtions

Complete Plants Installed..... ...

o————ARNMATURES REWQUND
Royal T-H Arca Specialty

cee Dynamos and Motors Repaired

[ENDERS FOR LIGHTING

the Streets of the Town of Paris by
Electricity

will be teceived by the undensigned up_to Nooa of
MONDAY, 180" JANUARY, 1897,  Tenderers to
uate price per night for as or 30 Arc Lighis of 2,000
candle power sach, 1o burn unil midaight, and alw
for an all night sesvice for 225 nights up 10 240 nighis
during the year.

S. DADSON,
Town Clerk.

O Sb o 06 R b o0

me Packard Electric Co.,

MAKERS OF

Lamps = Transformers

SOLE AGENTS FOR ... .«

Ssheeffer Recording Watt Meters

ST. CATHARINES, ONT.

IT \WILL PAY YOU

to wdvertise in the
CAaNabIAN

ELECTRICAL NEWS.

&2 geren
o

If you wantto . . . .

SELL
ANYTHING

to thé wholesale and retall hard-
ware merchants and manufac-
turers

ANYWHERE

in Canada, you can reach them } |
through the

CANADIAN HARDWARE KESRCHANT
J. B. MCLEAN CO., LT,

FUDLISHERS

10 FroxT S1. E. - TORONTO.

) TREREANRN S
- -

" MONARGH

IS PORTABLE —eivtd oir ey municaes wiias eady tor use.
SAVES FUEL— ot e o ittt ar a6 per cont "

Robb Engireering G0, Ltd - Amnerst, N. S.

WM, McKAY, Seaforth, Ont., Travelling Agent. :

L e

oA

Ty T, F L Lo L
K o WY u wa SO

N

Please montion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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O ‘ ur “ficme” Automatic . . . . GURTJ] 'N’ 8
ELECTRICITY Rallway Goach and Strest Gar i ’ ‘I

Neehantesy Archltecturel Drawisg and Jee For eithcr Oan or ClOSed cars—mnde to 6t any ‘V!'ndow’
slgatngy Arehiiectured Neehanleal Druwlsgt

':::E.i‘é'.'ﬁ.'i‘i-'ﬁ:‘ﬂ:ﬁ.’n,a..::::::.: ARE THE BEST IN THE WORLD.
A B Mles) Fropeetint, and - :
! .n ! . . .
"'{;f.:ﬁ"i\‘::l:;':;:in exporimental EERR] L3 We also manufacture a New Special Material for Excursion or Open Street Cars,
apparntus will Lo ;}-m‘g;;lu fiee to which is perfectly waterp~of, will not fade, nattier in appearance, any width without
e Rtimontah, statfog tho § LAY a seam, stronger and cheaper than any shade now upon the market. Can be seen on
aubject you whih to "“"’Y‘&‘ 1004 B new cars lately erected by the Toronto Railway Co.  We alse carry in stock every de-
o D wehwola, ] Heraston, e, scription of Railway Coach and ‘Street Railway Shac;e Cloth, Goods, Fixtures, etc.
\WRITE FOR PARTICULARS AND SAMPLXS,
3 - SHADR ,....

Menzie, Turner & Co. ffitiiciosis Toronto

ELECTRIOAL INVENTIONS Use Our B

303 BAY St., TorONTO
b RIUOUT & "AYQEE’ °3Tclephon'e 2882,

A pamphlet on patents sent free. .
S RipouT on Patents,” price $3.50, $4.00, ,a l
[

and our other

ELECTRICAL SUPPLIES
Munderloh & Go.

63 St. Sulpice St. Kok k MONTREAL

JOHN.L BLAIKIE ESQ

STEAM USERS

Desiring the services of COMPETENT EN-
GINRERS of any class, can odtain
sober, intelligent and reliabdle
mon, dy applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

J. J. YORK, President, Board of Trade Build-
ing, Montreal,

OBB c ' ‘E*cousuun ENGINEERS '
.C. G
AFRASER Sec Taes. « HEAD OFFicE TORONTO

s LIMITHD

w (joldie & McCulloch Co.

MARUFACTURERS OF

improveo STEAM ENGINES
AND BOILERS...

Flouring Mills (&de Erection of Same in the M), Wool Machinery, Wood-
Working Machinery, Saw Mill, Shingle and Stave Machinery,
Fire and Burglar-Proof Safes and Vault Doors.

SPECIAL ATTENRTION called tothe ‘‘ WHEELOCK '* IMPROVRD STRAM ENGINE
28 deing Uaequalled for 8{mplicity, Bfficiency and Economy in Working, and Especially (-P G A LT O N T
Adapted for lactric Lighting, Street Raflways, Etc. ) *

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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TELEPHONES C. W. HENDERSON

Contractor and Manufacturer

% Electrical Supplies..
TELEPHONE ELECTRICAL CONSTRUCTION

Street Railway Car Fittings, &c.

SWITCH-BOARDS " . mewey-on. - monemmac.
* THE OTTAWA PORCELAIN & CARBON (0, Lid, o=

MANUFACTURERS OF

s for all kinds of Arc Lamps, including cored
carbOn POlntS and solid carbon for incan’descent circuits.

- ALSO . o

”

otor Brushes and Specialties .m orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraph, Telephone © and all kinds of Pressed Porcelain for
and Electric Light Supphes Electrical and Hardware Lines . .

ALL GOODS GUﬂRﬂNTEBD TO OIve SBATISFAGCTION

nBELTIN

a2 "’°‘.‘.f:“"’° THE J. C. MCLAREN BELTIHC GO. MoTREAL
Garbon Oylinder Batteries

for use with Annunciators, Electric Bells, and all purposes requiring
a Reliable Battery for Open Circuit Work.

D t is the Best.
a;X;‘;;::ry "D M ESGO .K.l‘;l:y-ei.n Stock.
Special Prices to Trade
ROGERS ELECTRIC CO. : 425 Richmond Street, LONDON, ONT.

ELECTRICAL SUPPLY DEALERS AND CONTRACTORS FOR ELECTRIC CONSTRUCTION

&smnﬁynhn;ns
.- &Mooy, ‘&.

-—-.\--—..

m S

ble Address :

SWImn Boams a1 AUIGILOrs | % S

: 749 Graig St.,
|1 FIRE ALARM APPARATUS and MONTREAL
TELEGRAPH INSTRUMENTS '

Telepbone No 3300,




