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' THE CHAMBLY ELECTRICAL POWER
TRANSMISSION PLANT.

Atvost phenomenal have been the strides made in
Canada of late years in the development ot water power
for the greneration of electricity.  In several instances
the power has been transmitted many miles, this being
rendered feasible by the perfecting of means by which
very high potentials can be controlled with absolute
safety.  Descriptions of the transmission plants of the
Lachine Rapids Hydraulic and Land Company at Mon-
treal, and the North Shore Power Company at Three
Rivers, Que., have already appeared in the EnscTRicaL
News, and in the fast number reference was made to the
proposed works of the Cataract Power Company, of
Hamilton, now in course ot construction. In each of
these plants engineering practice of high order and of
special character has been called into requisition.  Of
equal importance, both from an electrical and hydraulic
engineering standpoint, is the scheme of the Chambly
Manufacturing Company, which is now being carried to
completion, and which embrices many special features,
The following description of this interesting installation,
for which we are indebted to the Electrical World, will
give i fair conception of the completed work :

At Richelieu village, about 25 miles distant from

: Montreal, the Richelieu River falls through a long
senies of rapids. From early days a wooden dam be-
ween Richelieu village on the one side of the river, and
Chambly on the other, has been in existence, supplying
poner to a few small mills.  The new structure which
takes its place is one of the finest examples of hydraulic
engineering  on the continent, consisting of a massive

Ty WAasTE GaTe FROM THE FORE Bav,

concrete dam, in which, as an integral part, is built the
power house, with a capacity of 20,000 horse power.
This dam is about 2,000 fect long, 6 feet wide at the
crest, and constructed of a concrete composed of the
broken rock of the river bed, mortared with sand from
the vivinity and American cement.  The back is vertical
throughout, and the apron is curved so that the over-
flow water s discharged horic ontally, obviating  any

destructive washing action at the base. A liberal use
of one-half inch iron rods, incorporated with the mass
of the concrete, gives great strength to the structure,
and a surface dressing of neat cement insures the
greatest impermeability.  This is said to be not only the
most carefully constructed, but also the largest concrete
dam on the continent.

‘The dam consists of three portions, two of which run

Bk + . -

TwWo-STEP DAy FROM BELOW, SHOWING TAlL RACES AND FLUMES,

perpendicularly across the course of the river, while the
third and middie part is parallel with jt.  In the lower
third of the dam, and near the right bank of the river,
is built the power house. Here the dam consists of two
levels, or steps, over which is built a structure of steel
beams and brick walls, 308 by 51 feet, for the protec-
tion of the machinery.  The upper level, which is about
two feet above the surface of the water in the lake
formed by the dam, will contain the switchboards and
controlling devices, and such offices as are necessary.
In this part of the dam, cight rooms, or flumes, each
about 20 feet square and 10 feet high, are constructed,
their arched openings being under the water level, for
the reception of the wheels.  These, of the horizontal-
shaft pattern, number four in ecach flume, each wheey
being 46 inches in diameter.  These wheels are mounted
tandem on onc shaft in two pairs, between the wheels
of each pair being a large cast-iron box communicating
with the draft tubes, which extend through the solid
concrete of the lower step of the dam to a point below
the level of the tail water.  The draft tubes are built of
sheet steel, and are 9! feet in diameter where they
leave the boxes, and 10 feet at their outlet.  The upper
extremitics of these Leing one behind the other in the
linc of the shaft, nccessitated thetr construction in a
curious skew curve.  This installation seems to run to
superlatives since these draft tubes are the largest ever
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constructed.  Their Fedding in concrete] excludes all  the power house dam, a large conduit has been mage

possibility of leakage, and it is confidently expected
that the full advantages of the head of 28 feet will be
reitlized by their use, although the wheels iire but a few
feet below the level of the intake water.  Under this
head, and at the speed of 153 revolutions periminute,
cach wheel will develop 6bo horse-power, or a total of
2,040 harse-power to each shaft and fAlume.

The governing of the wheels will be by means of
Giessler electro mechanical governors, similir to those
m use at the Lachine plant.  These are relay governors,
the revolving balls actuating a small lever which closes
clectrical contact at speeds higher or lower than that for
which the instrument is set.  These contacts control
clectro-magnets which operate clutches on the main
shaft geared to thé gate of each gang of wheels. It
has proven an excellent and reliable governer in other
large hydraulic installitions, notably in that at Lachine
Rapids,

At present only four of the eight sets of wheels are
teing installed, together with two 28-inch wheels, giv-
ing 7350 horse power for driving the exciters of the large
dynamos.  The whole of the hyvdraulic machinery was

Frosme asp DRt Tenres BErorr TerRBINES WERE SET.

furnished by the Stilhwell-Bierce and Smith-Vaile Com-
pany, of Davton, Ohio, and reflects much credit upon
that concern by the solidity of its construction and the
great accuracy with which the parts of the heavy wheels
and draft tubes were assembled at Chambly by its con-
structingr engrineer, Mr. H. A, Wright.

The shaft of each gang of turbines passes out hori-
sontally through o circular steel bearing plate on the
dawn-stream vertical face of the upper step of the dam,
and is directly connected to a1 2000 k. w. generator,
giving two-phase current at 6o cycles per second and
12,000 volts,

These machmes are of the inductor type, having no
moving wire.  The inductor is about 10 feet in diam-
eter, and of very massive construction.  The  single-
circular field coil is wound on a brass spool of about 1o
inches face by an equal depth, and completely surround-
ing the inductor.  The armature is in two parts.  The
ins ulation of these armatures is necessarily most massive
and substantial. Al the dynamo machinery is now
under construction by the Royal Electric Company, at
Montreal, from designs by the Stanley Electric Manu-
facturing Company, of Pittsfield, Mass,

In the space above the flumes in the upper portion of

for the reception of the leads from the dynamos to the
switchboard,  Lead-covered, rubber-insulated  cyble
will be used for these.  In the walls of the power hoyee
a number of large terra-cotta pipes, about 3 teat long,

CAasINGs TOR FOrr Tegpists 18 Pracr sy Frowg,

bent to a qu. ter circle, with the convexity upwards,
have been built in, and through these the cables leading
to the pole line will pass out without touching anything
between the insulators inside and outside the building.

Two pole lines will be constructed to Montreal, etther
one being suthcient to carry the load.
tion was adopted to mimmize the chances ot acadental
breakdown, and to maks repairs casily possible without
The poles are cr chestnut, none
Each pole carries twe

This construc.

danger to workmen.
being less than go feet long.
cross arms, the usual **square™ for two-phase trans.
mission being observed.  The insulators are of a deeply
petticoated porcelain type, somewhat similar to the
Niagara pattern, but lacking the grooves for conduct.
They are mounted on oak pins,
A hneof

ing away rain water.
having a steel rod in the center of each.

Bubine 1ur UrekR STEP OF POWER-HOUSE Dy, Siow:w
MANBOLE TO FLUME AND ENTRANCES TO CABLE WV,

barbed wire is run along the tips of the poles, and four
similar lines are attached at the ends of the cross arms,
all five being connected together and grounded by means
of 8 feet of iron gas pipe at each pole. The line wire is
bare, of 0o gauge, and is tied to the insulators by two
picces of No. 12 gauge soft copper wire. A short dis-
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tance below the main line a short cross-arm carries the
two No. 12 copper wires of a telephone circuit.

The main power transmission line will end in the
electr light station of the Royal Electric Company, at
Mentreal, where 0,coo horse power will be used for
incandescent and arc lighting and direct-current motor

'.. -’C"’ 'b\
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service.  The large two-phase generators now employed
in that plant for incandescent lighting and power will be
re-wound as synchronous motors, and connected directly
in the 12,000 volt circuit.  These machines will then be
belted by a system of countershafts to the arc-light
generators and other continuous current machines of
the station, to which they will furnish power. .\ group
of static transformers of 130 kilowatts each will be ar-
canged 1 the basement of the present station, reducing
the line voltage ol 12,000 for distribution over the
present circuits at 1000 and 2,000 volts, two-phase.

The transformers are now under construction at the
works of the Royal Electric Company, in Montreal,
Their greatest feature of novelty is in the method of
cooling employed. The transformer is set up in an iron
case in the usual way, this being filled with oil for insu-
lation, and the whole surrounded by a sheet iron water
jacket.  As the plant in Montreal is some feet below the

'3
- _",“"“..u e

Loonixa Ur tie Tan Race Towarns Tur Power Hotse.,

level of the Lachine canal, from which water is obtained
under a small gravity head, the water going to the con-
densers will be allowed to circulate around these trans-
formers in the jackets, and it is expected that this ar-
rangement will result in very effectual cooling.

The troubles with ice, which have been so long a
bugbear to many Canadian plants, ate not expected to
be at all serious at Chambly. The back water from the
great dam will make & Jake of still water at least 17;

miles long up the river, and, as this will freeze over the
surface at the beginning of the season, no trouble what-
ever is expected from anchor ice. It is expected that
floating ice in the spring thaws will clear the dam with-
out trauble. [t is a peculiarity ol the Richelieu River,
which is the outlet to Lake Champlain, that its current
is comparatively steady throughout the year, and con-
sequently no difliculties with freshets or low water are
anticipated.  The construction of the dam and other
clements of the power development reflect great  credit
upon the engineer of the Chambly Manufacturing Com-
pany, Mr. J. G, Macklin.  The work is progressing at
an extremely rapid rate, and the contracts call for the
installation of all the bydraulic machinery and the com-
pletion of the dam by Jaauacy 1 next. ne of the
dynamos is finished and the others are well under way,
so it is likely that current will be turned on from this
installation in the early spring.

It is expected to deliver nearly 20,000 electrical horse
power fram this plant in Montreal when the total equip-
ment is installed at Chambly.  This will make a grand
total of nearly 4o,0c0 horse power sent to that city
from two great water powers.

HOW TO MEASURE. *

By W, H. Batiarn,
In measuring anything it must be compared with a

standard, the measurement of which is  known.

WasTE Gares.

Examples of common standards are pounds, yards, etc.
Although it is generally the case, it is not necessary
that that which we measure is greater than the stand-
ard. [n measuring a surface or area, we take a small
portion of the sutface (it may be anything, & square
foot, yard, etc.) and compare the extent of the whole
surface which we do not know with that which we do
know. For instance, take a surface 12 ft.  square and
mark off one square yard in the corner; four ot these
squares would reach from one side to the other and
form a strip one yard wide, and if this strip is repeated
until the whole surtace is covered, the measurement of
the arca will be found by multiplying the number of strips
by the number of square yards contained in each. No
matter how fur extended the surface may be, it is meas-
ured by this process.  Whatever you stact multiplying by
the result must be ; if by feet the result will be in feet,
and if by yards the result will be in yards. The same
principle is used in measuring any figure, large or small.
To take a proportion we have to start with something
which we definitely understand.  In measuring solids
we start with the cubic inch, foot or yard.

This brings us to the second pomt ln thc first place

SE, by M1 W HL

‘l'a‘rr tead Iefore Hamilion \nuuauon \'v 3, t A.
Ballard, [nspector ot Schools,
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it was shown that measurement consists in comparison.
Sccondly, it consists in comparing with something elsc
of the same kind. I weight is to be measured it must
be compared with a certain definite understood weight,
such as pounds, ete.  Value is measured by the dollar ;
arca by the square foot or square yard ; volume by
cubic inches, feet or yards; length by something which
contains a certain known length ; if any moving object
passes through & certain spice in a certain time it is a
measure of velocity,  The surface of a cone is measured
by multiplying the slant line by half the surface of the
base.  To find the cubic contents of u cone, first find the
area of the basc and go through the process of finding
the volume of a cylinder, then divide by three as a cone
cquirls exictly one-third of a cylinder.

A simple wi  to find the height of a smokestack is by
measuring the length of its shadow and comparing it
with the shadow of some object of which we know the
length,

The imperial standard of measurement is a bar about
40 or 42 inches long at two points, on which there are
two gold plugs, and the difference between these plugs
is the imperial yard,  [n all measurement of length the
yard is the standard.  Measurements were originally
made by comparing objects with parts of the human
body, such as the length of the hand, etc., and land
was measured by the length of the footstep. The
standard of weight is made to depend on the standard
of time. Al measurements have reference to the three
fundamental units— time, weight and length.

MR. HARRIS P. ELLIOTT.

IT 15 with pleasure that we present in this number a
portrait of Mr. Harris P. Elfiott, who has recently been
appointed to the position of Lecturer in ** Electricity *'
and ““The Steam Engine” at the Toroato Technical

Mg, Harris P EvLiorr,

Vvturer in ' Klectviony  and ** The Steain Eogine,”
Toronts Technnal School
School, in succession to Mr. James Milne. These two
courses of the School are very largely attended, and
good work is being accomplished.

Mr. Elliott, the new appointee, was born at London,
Ont,, in October, 18735, his father being of English
descent.  He entered the School of Practical Science,
Toronto, in 1891, and during the following summer
was enpaged by Messrs. Mallock & Fairbairn, manu-
facturers of clevators, London, Ont. In the fall he
again entered the School of Science for a second year,
but on account of illness was compelled to give up his
studies. He was then employed for a year by the Cana-
dian Generat Llectric Company in London.  He finished

———

the second year at the School of Science in 1844, ang
during the summer was engaged upon the engincering
staff of the London street railway, in the constrye.
tion of their Springbank line, under Mr. Kenneyp
Mackay.

The following year Mr. Elliott took his thied term g
the school, graduating with honors in 18935. \n ep.
gagement was then obtained with Dr. Samuel T,
Tracey, of New York, handling X rays apparatus,
In the college season of 1896-97 he ton!: a post-graduate
course, obtiaining the degree of B.A.Sc. from Toronte
University, with honors.  During the past sumwer he
obtained a position on the engineering staff of the Fort
Pitt Bridge Company, ot Pittsburg, Pa., tendering his
resignation to assume his duties at the Technical School,

Mr. Elliott is a nephew of the Hon. Mr. Justice
Proudfoot, of ‘Toronto. By his ability and energy the
efficiency of the depaiiments under his supervision wijl
no doubt be maintained.

THE PROPOSED STEAM BOILERS ACT,
TorosTO, Dec. 3nd., 1897,
‘To the Kdlitor of the Cananian KrrcTricat, Nuws.

Sk, —In your November number [ see it letser signed ** Acadian
Engineer, " concerning a bill entered at the last session of the
Dominion Parliament, in which he takes exception to one of the
cliauses.  The engincers in the west have for several sears done
considerable werk nlongy this line, and we are pleased 1o hear
from our castern members of the profession, even if it w only to
give us his opinion of where we were wrong,  There is no donlbt
but a bill drawn upon the lines he speiks of would be an ex.
cellent arrangement for those who have had some technad dye
cation as welt as some experienee, but it would be very hard upon
men who had safely operated steam plants for years withow
knowing exactly what the safe pressure or the tensile strength of
the material was,  If such a clause was passed what would
thousands of our factories do for an engincer?  Simply <hut
down until such & man could be found. 1 am afraid that if such a
law was asked for it would not receive many voles in the Nouse
of Commons. A law to be useful must be framed in such a way
as not to greatly interfere with present commiercial practice, and
necessary changes be brought on gradually.  Here in the west
it bas been our experience that it is very much easier to amend a
law than it is to get it on the statute books.

What we require is that the wovernment should see and under-
stand the necessity of having steam boilers under the care of ace
credited men. Once we et this thoroughly established, a law
should be enacted that will bring the desived end without hard-
ship to the owners of steam plants. 1 think if the muter v put
into the same position as the steamboat men were at the passing
of the Steamboat Act in 1868, we would then have every man now
operating a plant secure i certificate to run the plant at which he
is employed, wnd if he should want to operate a larger plant he
would have to pass an examination betore hie could do so. T
would have the cffect in a few years of raising the standand of
knowledge required to operate our steam plants.  The westemn
engincers are alive o this, and will be very much pleased to have
the fullest assistance possible to get a law passed, and we will
never complain if it is as stringent as ** Acadian Engineer ™ says
it ought to be.

Yours respectfully,
TORONTO ENGINKER,

The corporation of the city of Lachine are installing in ther
power honse one of the Royat Electric Co.'s 2.000 light alier-
nators.

Mr. Geo. Hartman, of Peterborough, in renewing his subsenp-
tion to the ELECTRICAL N&WS, writes 1 1 flnd it very useful and
should not care to be without it.”

Mr. J. W. Cochrane, of the Glenboro Roller Mills, Glenbworo,
Maa., under date of Nov. 2ud, wrote the Dodge Pulley Co., of
Toronto, as follows : ** You should sce our rope drive; it is just
the slickest thing I ever saw in the way of & diive.  If you have
any prospective customers for a drive, just refer them to me, will
you?



Decembwer, t8y7

CANADIAN ELECTRICAL NEWS

233

THE TREE ROTARY ENGINE.

Mussks, Baird & Tree, of Woodstock, Ont., have re-
cently been granted a patent for, and are now manufac-
turing, a new and improved rotary engine embodying
many points of merit.  The manufacturers claim that it
is especially adapted for service in connection with clec-
uic lighting plants, and where economy of space is a
consideration, as it only occupics from one-tenth to one-
quarter that of the ordinary engine. It is also much
cheaper to build.  In the accompanying cuts the two
elevations of the engine are shown,

.Some of the most important features of the Tree
rotary engine arc: The double casings (the inner ones
revolving with the wings inside and being fastened to
and a part of the ring piston), which casings almost en-
tirely do away with the friction that has been one great
cause of failure in many rotary engines heretofore; a
bearing on hoth ends ot the ring piston, one fastened to
the main shaft, the other revolving on a stationary
shaft, with an offset inside the ring piston casing, mak-
ing the ring piston shaft ] the automatic adjustable
metal packing around the wings and wing swivels, the
double ring packing between casings and main chamber
coming right to the corner of the cylinder, and the auto-
matic adjustable packing between the ring piston proper
and the top part of the steam chamber, making the
whole engine absolutely steam tight, and thus over-
coming another ot the difliculties in former rotary
engines, viz., steam tightness. The exhaust at the
large past of the cylinder gives a forward pressure and
a supplemental exhaust at the top, both of which are

new. ‘The three intakes of steam for the wings, made

Tur TreE ROTARY ENGINE,

with one up and down motion of the valve, utilizes
expansion to i much greater degree than the ordinary
engine could possibly do, on account of the first part of
the cylinder being small.  This utilization ot expansion
is claimed to be the first attempt ever made on a rotary
engine that has been successful. Another important
feature is the reversing device in connection with the
ordinary link motion, making a perfect reverse, and
controlled with one lever.  All of the above points are
believed to be strictly new.

On account of the high speed that is enabled to be
attained, it can be connected directly to the shaft of any
dynamo, thereby saving friction of pulleys and belting,

which means cconomy of steam. The triction is so
light that the durability of the engine is certain to be
great.

The first part of the cylinder being small where high
pressure live steam is used, and the balance of the
cylinder increasing in size as the steam expands and
gets weaker, and the leverage increasing at the same
time, the average pressure on the ring piston is always
the same; and the second wing taking the live steam
again before the preceeding one exhausts, makes the
pressure continuous, and, of course, the absence of all

R e lion s gL

/

o e

Tug TREE ROTARV ENGINE,

reciprocal motion gives the engine a pertectly steady
speed.

The manufacturers have already lifted 18 h. p. with
an ordinary 12 h. p. boiler running only 600 revolutions
per minute. Theengine complete, pulley, balance wheel,
and bed plate, only occupies two lect square and 8
inches in diameter inside, 4 inches wide, and only using
134 inches on the average of the outside of the 81 inch
cylinder. They have used an engine of this size from
the 1st of May to the present time, and are now run-
ning one ten ton lathe, two smaller lathes, one shaper,
two large press drills, emery wheel, etc., in their work
shop by this engine. They are building a 75 h.p.
engine, which they expect to complete in a few weeks.
A test of this engine will be made at the Schoo! of
Practical Science, Toronto, or at McGill University,
Montreal, and the results published.

Persons desiring further particulars of this engine
should communicate with the manufacturers, Messrs,
Baird & Tree, 39 Finkle street, Woodstock, Ont. Their
factory is always open to inspection, and visitors are
assured of a cordial reception.

Application will be made for the incorporation of the St. Law-
rence Foundry Company, to develop water powers and furnish
electric light and power in the province of Quebec.

A trial trip of Heilmann's electric locomotive was mide on No-
vember 13th, the route being from Paris to Nantes.  The tram
hauled by the locomotive weighed about 200 tons,  The speed did
not exceed sixteen miles an hour.  The principle of the locomotive
is simple, an ordinary steam engine working a dynamo, the clec-
tricity being conducted to motors upon the axles of cight pairs of
wheels.  The locomotive resembles the hull of a torpedo boat.
It is 18 metres long and weighs 125 tons. It as regarded as »
great inprovement on Heilmann's first engine, and the directors
of the railway are said to have decided to adopt it.
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Tue work of compounding the loco-
motives in use on the Canadian Pacific
Railway lines was begun a few montks
ago at the company's workshops in  Montreal, and is
being proceeded with as rapidly as possible. The com-
pounding of these locomotives is said to have reduced
the expense per running mile from six to three cents.

Fuel Economy With
Locomotives.

Tug wattage of lamps is a matterin
Wattage of 1amps. Which a saving might be effected by
central stations. Lamps can be ob-
tained of 60, 34 or 30 watts each. In anaverage 1,000
light plant probably an average of 6,000 lamp hours per
night are supplied. The difference between using 30
watt lamps and 54 watt lamps is 24,000 watt hours
nightly, which is almost 50 horse power hours. Put-
ting thiz at its coal equivalent shows that 50 watt lamps
will save about 23 tons yearly over 54 watt lamps, and
at §3 this means $69 yearly. In order to use 30 wau
lamps it is absolutely necessary to have a very close
voltage regulation, and this can be effected by a liberal
usc of copper and careful attention. Five per cent.
interest on $1,400 is $70, and this liberal use of copper
will not cost §1,300, 50 that a net saving will result,
not to speak of the increased lamp capacity of the
machine.

Some peculiarly interesting questions,
having a bearing on clectrical matters,
have recently come before the City
Council of Toronto for consideration, and it scems
rather a cause for regret that they have not received a
more carcful and thorough discussion. The most
advantageous, that of lighting and furnishing clevator
power for the new city and county buildings, has for
long been a cause for not only discussion, but even
dissension, among the many advocates of different

The Power Question
in Totonte.
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methods. Astowhether the power shall be purchased from
the Toronto Electric Light Co., or generated by a plant
placed in the buildings themselves, or by a plant placed
in the waterworks pumping house, is & question which
cannot be solved by the application of purely general
principles without regard to the particular conditions.
The Toronto Electric Light Company is, of course,
desirous of obtaining the contract, and offered the very
reasonable price of 3 cents per k. w.h. It seems doubt-
ful whether the current can be generated in the build-
ings themselves for such a figure.

Witit this number of the Erkcrrican
News the seventh volume of the new
series is completed. Taking a retro-
spective glance over the past twelve months, we must
conclude that in some respects the year has been one of
phenomenal advancement.  Perhaps the greatest work
has been accomplished in the utilization of water powers
for thegeneration of electricity, in which direction Canada
israpidly coming to the front. The Chambly transmis-
sion plant, a description of which appears in this num-
ber, possesses engincering features quite on a par with
those of the Lachine Rapids installation, while it is not
lacking in unique features also. The magnitude and
necessary efliciency of these undertakings have naturally
called into requisition the employment of the very best
machinery, and our Canadian manufacturers of electri-
cal apparatus have demonstrated beyond a doubt their
ability to meet the requirements in this respect. Of the
prospect for the electrical business we are most sanguine.
It would appear that we are on the eve of an electrical
era, when electricity will be employed for purposes for
which it was never thought of a few years ago. It
promiscs to be utilized for the supply of power, in mining
operations, for cooking and heating purposes, and in
many ficlds that will increase its usefulness.  With im-
proved commercial conditions such as are likely to be
experienced in the near future, the outlook for the
electrical industry is quite hopeful.

Blectrical
Development.

In discussing the question of the en-
largemnent of St. Lawrence market in
Toronto, Ald. Lamb referred to the
benefits to be derived by the city and vicinity from the
construction of radial railways, and pointed out that
steps should be taken to induce the building of such
roads. We presume that Ald. lamb had in mind
railways operated by clectricity, which has proven to
be the most economical and satisfactory system for short
distince lines. In this respect, considering her com-
mercial importance, Toronto does not compare favor-
ably with other cities in the province. Hamilton is
surrounded by suburban roads, cach of which is be-
lieved 10 be a paying investment and to have assisted
in building up the city. A system of radial railways
would undoubtedly prove of equal, if not greater, benefit
to Toronto, and every cncouragement should be given
to leyitimate enterprises of this character.  The failure
of the Grand Trunk Railway Company to successfully
operate the belt line road constructed around Toronto a
few years ago hus probably tended to discourage in-
vestment in radial railways. This, however, should
not be the case, as the failure of this road, which was
operated by steam, wis attributable to ciuses which do
not apply to electric railways.  We are pleased to learn
that a company is now secking authority 1o purchase

Advantages of
Rzdia) Railways.

existing roads, and to build new ones in the County of
York, and that the charter includes the taking over of
the G. T. R. belt line above referred to.

Wt have already had occasion to refer
to the candle power of arc lamps, and

the very indefinite way of specifying it.

It seems to have become fixed in the minds of a large

number of persons that a 9.6 ampere arc lamp will

give 2000 candle power, and that a 6.8 ampere will give
1200 c. p. When, therefore, such lamps are putina

circuit, and seem to give a light deemed not up to their

standards, disappointment and dissatisfaction result.

The manufacturing companies are blamed for trying to
sell under worthless guarantees, and the customer con-
siders himself badly treated. Now, itis not the busi-
ness of this journal to take the part of manufacturers
against the public, but we deem it in the true interests
of the electrical industry to point out to our operating
readers that the above dissatisfaction is most emphati-
cally largely their own fault. A man who does not
take the trouble 1o study the details of a business out of
which he makes his living almost deserves to be de-
ceived, more especially when the whole literature of the
subject is at his disposal, 1s extremely interesting, and
written in a state to suit not only the technical, but also
the popular reader. When purchasing an arc dynamo
the purchaser usually asks fora 2000 or a 1200c. p.

outfit, and without giving the matter a moment’s
thought, concludes that a *“nominal” 2000 c. p. lamp
will give actually 2000 c.p. If he were to devote to
the subject as much thought as he gives to the purchase
of a hand lamp for his kitchen—to use oil—it would
probably occur to him that just as the amount of light
given to his coal oil lamp depends on the quality of the
oil, the size of the wick, and whether the wick is turned
up or down, so the light given by an arc Jamp depends
not merely on the current, but also on the quality of
carbons, their size, and the distance between their
points. As a matter of tact, any one can prove for him-
self that one can get more light from a 5 ampere lamp
thap from a 10 ampere one, by simply varying the size,
quality and distance of the carbons. An arc lamp is
nothing more or less than a mechanism for keeping two
carbon rods always a little distance apart, and the lamp
itself has no more to do with the light than has the bulb
of the hand lamp that holds the oil, or the screw that
raises the wick. So that it a purchaser desires to buy
arc lamps properly, he should not ask for one of a
particular candle power, but for one adapted for the
use of a certain current to matintain the carbon rods a
certain distance apart, and with 1 certain drop of poten-
tial across its terminals.  The candle power is then en-
tirely his own affair, and if he wishes to be very severe
in his requirements he will then need 1o specify that
with such a lamp as above, and using carbons of such
and such a particular make, the candle power observed
at such and such a distance from the crater, and at a
specified angle from the horizontal planc passing through
the crater, must be what he considers he wants.  With
a specification such as this he is cquipped and is in a
position to talk to manufacturers, but to consider him-
scif badly treated and deceived because a lamp bought
as a supposed 2000 ¢. p. does not give it with any kind
and size of carbon, and at any distance from the ground,
i just about as business-like as to buy a heating stove
without saying whether it is to burn wood or coal. As

Candle Power of
Arc Lamps.
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a matter of fact it has been over and over again proved
that a nominal 2000 candle power lamp does not give
more than 8co c. p. in the most idtense direction with
ordinary carbons, etc. If the electrical operating
industry would take a hold of its interests a little better
and would dictate its requirements it would be better
tor both operators and manufucturers.

SAMPLES OF SCALE AND FEED WATER
WANTED.

Mr. Wm. Thompson has in course of preparation for
this journal a series of articles on ** Corrosive and
Scale Foming Agents in Boiler Feed Waters.,” To
make these articles of special value to our readers, Mr.
Thompson wishes to receive from responsible steam
users in all parts of the Dominion samples of scale and
feed water. It is Mr. Thompson's intention to make
complete analysis ot the various samples, using them as
practical illustrations of the formation of scale through
various sources. These samples should be addressed
to Mr. Thompson at Montreal West, Que.

ELECTRICAL TRANSMISSION OF POWER
THE SUBJECT OF ARBITRATION.

PorT Arthur has been the scene of a most interesting
arbitration case, which terminated on the 24th of
November, after lasting two weeks. The case in dis-
pute was as to whether one of the contestunts should
be permitted to divert the waters of the Kaministiquia
river, at the head of a rapid on lind owned by him, and
carry it by means of a canal across not only his own
land, but also across that owned by the other party,
discharging the water at the foot of 2 fall 120 feet high
which is situate on the land owned by the second party.
The question left for the arbitration to decide was as to
whether there was, at all seasons of the year, 2 sufli-
cient quantity of water in the river to allow of the proper
supplying of all the power that could at present, and in
the near future, be consumed in Port Arthur and Fort
William, using the 30 foot ** head ™ that existed on the
first contestant’s property, or whether the natural flow
of the river was liable to go so low that the above
amount of power could not be generated except by
utilizing the whole head between the top of the rapids
and the foot of the fall--amounting to about 180 feet.

In order to properly appreciate the bearing of the
mass of technical cvidence given on both sides, and
which will be of both interest and value to our readers
as throwing light on the subject of the electrical trans-
mission of water power, it will be necessury to explain
that at a1 point distant some twenty miles from the towas
of Fort William and Port Arthur, situate at the head of
Lake Superior, the Kaministiquia river formsthe Ecarte
rapids, falling about Go feet in one mile, and then
precipitates itsclt over the Kakabeka Falls into a gorge
120 feet below their crest.  In Fort William are four
huge C. P. R. clevators, besides repair shops and other
power consuming industries, and Port Arthur has one
large cleaning clevator.  In order to use the power of
the Kakabeka Falls it will have 10 be electrically trans-
mitted over the intervening 20 miles, and it will thus be
cvident that hydraulic and electrical engincering of a
very high class will have to be employed.

The matters to be decided by either observation or
argument were: The actual quantity of water in the
river at the time of the arbitration, and whether that
qnantity was likely to be the minimum or not; the
amount of power that that quantity of water would
enable 10 be actually Iaid down in consumers’ premises
in the towns 20 miles away ; and the actual and pros-
pective market for power in the towns and clsewhere.
The engincers engaged in preparation of reports and in
giving expert testimony were - For Mr. Jenison, who
was endeavoring 10 get the right to use the whole head
of 180 feet, Mr. White-Fraser, ot Toronto ; and for the
Rakabeka Land and Power Co, whe were striving to
restrain Mr. Jenison from so using the whole head, Mr.
H. Wilde, chiet engincer of the Sault Ste. Marie Pulp
Co.. who had charge of a portion of the Canadian
locks at the Soo:; Mr H. Von Schon, a distinguished
United States hydraulic engincer ; Mr. H. Rickey, Mr.

T ——
R. Hesketh and Mr. J. Armstrong, the last (wo
Torouto.

A most accurate guaging was made of the river
using current meters, and the probable low water wag
calculated on the basis of the whole drainage area of 1he
river, taken in connection with the raintall, precipita.
tion, etc., and temperature reports of the governmen,
Some deductions were made of great interest agg
value. [t appeared that the Kaministiquia river hag
varied between low and high water from a flow of
not more than 5,000 cubic feet per minute in aboy
February, to about 56,000 cubic feet in October, and 4
vast and totally unmeasurable quantity in floods. By
what will probably be of most interest to our electrical
readers is the calculations on transmission losses, which
showed how much water would be required at 30 and at
180 feet head in order to render available 1,000 horse
power at a consumer’s shafting 20 miles away. It firgy
came out that the following efliciencies could be de.
pended on for the apparatus mentioned below, in very
large units and of first-class construction and design:

Wheels... . o0 clan So per cent,
Genersttors .. oiian ven e e 97 e
Step-up and down trnsformers. . ... 9y = W  each.

e - 097 = "
Giving a totat efficiency (leaving lines out of considera.
tion) of nearly 74 per cent., that is, that of each theo-
retical 100 h. p. in the water, 74 h. p. could be used,
‘The transmission line calculations were even more in.
teresting, involving, as they did, the calculation of the
losses of power due to the reactance of the circuit. On
the basis of 1000 h. p. Iaid down in Fort William, 20
miles away, with various voltages and percentages of
resistance drop, it was shown that with 15,000 volts—
10,/ resistance drop-- it required a loss of 126 h.p. in
lines alone to transmit 1000 h. p., not considering the
losses in the wheels, etc.

With the above given efficiencies, and using 10%,
157, and 207 line losses for resistance, and calculating
therefrom the resultant reactance losses, it was shown
that to lay down 1000 h. p. 20 miles away required the
following actual expenditure of power which had 1o be
furnished by the water :

Large motors

To tay down 1,000 hop. with 10° loss required 1,530 bop. in water,
157, - - 1,603 - -
.‘0.;, - - I,SS.‘ - -

- o - -

The value of using a high voltage is shown by com-
paring the result of using 10,000 volts instead of 13,000,
as below :

Using 10,000 volts -

To lay down 1,000 h.p. with 10°% loss required 1,694 h.p.
ls" - L4 l,so() -
1,908 «

Comparing the 13,000 volt table with the one given
under for 20,000 volts, shows that in all transmissions
there is an economical voltage.

Using 20,000 volls—

To lay down 1,000 h.p. with 10 loss required 1,500 h.p.

1,017 -

o
~ - - - 20, =~ -

5% » "
Calculations as to the cost of the circuits showed that
to lay down 1000 h. p. the cost would be as follows:
Using 10,000 volts, with 10%,, would cost $23,7060.

- - - - 3% - -~ 15850,
. - - - 20°% = ~ 11.8%.
Using 13,000 volts, with 10%, would cost  11,8%.
B - - - 1 5:; - - 7+920.
- - - . 20, - - 1977~
Using 0,000 velts, with m:,, would cost 5,940,
- - - = 35 - - 977

1f power were very valuable, that is, if the stream
were not very powerful, or if power could be sold at a
very high figure, then it would be best to save as much
as possible by using 10,000 volts and 107 drop, or
20,000 valts at 10%. But on the other hand, if power
were plentiful and could not be sold at a very high pnee,
then it would probably be best to save the cost of trans-
mission by using the highest voltage possible. Itis
necdless 10 sugyrest that every case should be weighed
on its own mcrits.  In this arbitration it is understood
that the result is that Mr. Jenison has proved his point,
and as he proposes to undertake the work very soon, 2
most interesting construction may be expected, involv-
ing the transmission of nearly 5,000 h. p. over the long
distance of 20 miles.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

NoTa  Secretarics of Aswaiations are goyuestad to forward matier fur puble
eatioty o 1hus Department not tater than the 38th of each month

e
FLEVRNTH ANNUAL BANQUET OF TORONTO NOL 1.

Ovek one hundred persons assembled at the  Richardson
House, Toronto, on Thanksgiving eve, Nov. 24th, in response to
the imatation of Toronto No. 1 to participate in the eleventh
annual dmner of the association. The proceedings of the even-

ing were presided over in an able and disereet manner by Mr. G.

C. Moorng, president of the association, and near him siat Messts,

A M. Wickensy the founder of the society ¢ E. J. Phillip, execu-

tive president 3 A B Edkins, Registur Ontario Association 3

John Fox, past president 3 T. Everstield, vice-president 5 R U

partigrew, Robert Mackie, George Mackice, ind J. Hunter, of

Hamilton association.  Besides a lurge number of other engrineers,

there were present the following persons: Mayor Shaw 3 Prof.

Galbraith, principal School of Practical Science : George Ander-

son, manager Royal Oil Company : John C. McLachlan ad F.

H. Leonard, of the Toronto Motor Company ;3 James Melaugh-

Iin, traveller Samuel Rogers & Co.: Jonn J. Main, Polson lron

Warks Co. ; John Bayne, city traveller Royal Oil Co.: Joseph

Wright, Beauett & Wright Co. ; James Milne, Weeks-Eldred

Co.; Jamnes Sinclair, Eureka Minerat Wool Co. i WL P Sutton,

manufacturer Sutton’s compound ;. Geo. W, Grant, of Geo. W.

Geamt & Co., oil merchants: Mr. Powers, Vacuum Qil Co. :

Alex. Horwood, secrctary Toronto Technical School; W. (.

Blackgrove, traveller Wilson & Co., 0l merchants: O. R, St.

John, representing Marine Engincers’ Association ; C. B. Edler,

Montread 3 J. Litster, numager Pure Gold Mfy. Co. Shortly

after mne o'clock the gruests gathered around the tables, and for

an hout the menu engaged the attention of all, and no evidence
was lacking that it was fully appreciated. During this hour Mr.

A. E. Harding furnished choice selections on the piano,

The president welcomed the jguests 1o the cleventh annual

dinner.  He reterred to the formation of the association same

twelve years ago, when cleven engincers met in in Mr. Wicken's
house and took the first active steps.  Since that time great
progress had been made, and the association now extended from

Montrend 1o Winnipeg.  He hoped that before lony it would be

spread over the whole of Caunda. He asked 2l to join in sing-

ing *God Save the Queen.”  Then followed the toast of

« Canzada, our Home,” coupled with the e of Mr. Auderson,

who bad recently returned from Japan.  Mr. Grat sang * The

Maple Leaf.™ Mr. Anderson said he was sorry they had men-

tionedd that he was an ail man, as they had the reputation of

beng a pretty slippery and greasy lot. Referring to his visit to
Japan, he said he was reccived like a king, being tendered ban-
quets and otherwise entertained. At Japanese banquets the bill
of faze included chcstouts, bamboeo, raw fish and molasses.  He
thought our prospects for trade in the cast were very cncourag-
ing. We had a country to be proud of, with boundless resources.

He was told that there was two hundred and fifty million pounds
sterling in Engiand ready to come to Caniuda forinvestment.
Our trade in the cast, he believed, would aistonish the world
within the next ten years. OQur manufacturing industries com-
pared favorably with those of other countries, and the govern.
ment was doing its duty to assist manufacturers 3 but business
men, if they wished to succeed, should take off their coats and
work. That was the only way to get wrade. By request Mr.
Geo. WL Grant sany ** The Luud of the Maple,” and was followed
by a1 comic song by Mr. Harry Rrown.  Mayor Shaw arrived just
in time to respond to the towst of ** Toronto, our Home.” He
was proud of the progress Toronto had made, and hoped 10 have
the honor of openingg the new city buildings next year.  Referring
10 the enty s future, hie said that while Toranto wanted factonies,
be beheved a greater necessity was to make Toronto an autric-
tive cay, A statement 10 which exceplion was taken by several of
the speakers followmye.  Ms. James Fax hiere made the usuat hat
by a comic sony, followed by a1 witty story as an encore,

Coupled wath the toast of ** The Manufactures  wene the names
of Messrs, J. Maw, of the Polson Co.. F. 1. Leonand, of the
Toronto Motar Co.. and Jamies Mclaughlin, of Samucl Rogers &
Ca. After a songe by Mre Litster, Mr. Main was ealied upon.
Speakng of the cogine and boiler trade, he stated that hus firm
were expencnang a greater demand every day.  Thas trade was
nproving was shown by the mereased enquinies from all parts of
the country for boilers and steam power.  As to Mr. Anderson's
ceatarks that we could capture castern trade, he did not think we

could compete with the Chinese and Germans, who were paul
jow wagres, unless by employing cheaper labar, of which he
wis not in favor.  We could not manufacture boilers and com-
pete with these countries,  What was wanted was the deselop-
ment of our owa resources —we wanted smelting furnaces and
rolling mills to work up our own ore and nickle. He did not
aggree with the Mayor's remarks as to the necessity of of beauti.

fying the city.  Ia his opinion it was muanufictories that were

wanted, and something should be done 1o bring them here. Mr.
Matin closed his remiks with one of hic  humotous stories,
and was  heartily  applanded. Mo Leonnid followed. He

agreed with Mreo Main that prospects were never better for
manufiacturers than at present. Referring to the  eleetrical
business, with which e was most Luniliar, he said the develop-
ment within the last five years had been wonderful. A few years
ago it was almost impossible to tind a future for the business,
but it had gradually grown, until st was now an important factor
in the andustrial ficld. When i Maontreal recently be learned
that the Domuiion Cotton Milis Company had made a contriet for
1,500 horee power in a single picee, taking the place of three
large engines.  This amount of power was delivered at their
switthboard, and distributed from there as required. By this
means manufacturers were enabled to save power by dispensing
with shafung.  Toronto wis not blessed with grreat water powers
such s were to be found m the victty of Montreal, yet it was &
good manufaciunng point owing toats central locanon.  Even if
we had to rely on steitm power, he thought there was a great
future for the city.  He knew of instances where steam power
was being supphied at seveateen, eghteen and twenty dollars per
horse power per year, with coul at & lugher price than i Toronto.
There was one point i favor of the steiam engme—it was a
rehable prime mover and could be depended upon, while you
could not alwiys depend on water power.  Mr. McelLaughlin said
that since 1857, with one exception, he had been present at every
binquet of the Toronto Association.  He compased the working
men of to-day with those of the early days, when they could barcely
cke out an cexistence. Now, thanks to the mventor and the
warkshop, they were no longer subject to the iyrannical beck
and call of their master. Thew position was now almost equal to
those who were their employers,

He prave some figures of im-
ports and exports, which showed that only during the last two
vears had our exports exceeded our wnports.  The tide had
recently turned, and we were now on the eve of increasingg pros.
perity.

Sonyes by Mr. Thomius Eversfield and My W, G, Blackygrove
followed. The latter sang < Qut on the Decp, ' and for an en-
core ** Rocked in the Cradle of the Deep.”  **Educational
luterests” was placed in the hands of Peof, Gatbeaith aad Me. A,
G. Horwood. The former said that techaical educntion had
grown and developed wonderfully within the 1ast fifty years, and
the ggreat gulf between educated and uncducated men bad 1o a
large extent passed away. Such cducation was diawing men
closer together and unifyinge thens, aad would also have an cffect
in solving political problems.  Messrs. Grant and  Fax here
sang a duet which created much laughter, some of the verses of
which were as follows :

1 ve just heard some news that will cause you tegay
Oh, nondness gra: jouc?
The engincers fl warsch aml peospser to-day.
vooxlnexs gracious.
Just ten years ago they were hobile.de-hoys,
Aud ava sacicty just a few bo{s.
Now nathinz on carth can shake their oquiprine,
Goudness gracious |
Sunce then they ve inrreased both in numbers and arengily,
And apwead over the land its entite width and leazth .
T judee from thic gatherning as it now apysears,
Well be ov rrun in the ncat daren years,
For if they heepon, we'll e ali engancers.

1o Le at their gatheriags is always a treat,

N jollicr <et very weid m ymul meet,
From ecsident Wickens 1o Moating to-day,

And men of thair stamp thete 1 none wifl ganay,
They mect t= do gond, and have came tn <aay.

Mr. Horwood, m responding, referred 10 the poud work of the
Technal School. 1t wasattended by a lange number of engincerns,
At the last session of the Ontano House a LIl was passed per-
mittingg towns o establish techimcal schools, and there was some
doult as 10 what ceffect this would have upon our lagh schools.
Farmers would probably jnve their sons a saemific education.
He was strongly in favor of shorter hours for workmen, and es.
prciatly engincers.

Me. E. J. Phillip responded 1o = The Exccutive. He «aid the
assoaation was growing  gradually, and he hoped they would
~oon sceure A compulsary  license Taw, for which they were now
workiyz.  In cducational matters he belicved the Hansilton asvo.
viation was doing the best work of any branch.  Mr. Brown sangy
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“A Hot Time in the Old Town To-night,” after which Mr.
Wickens, the fathe  of the order, was asked to respond to the
toast of the “C.AS.E" The association, Mr. Wickens said,
was founded on principles different from any other society —it
was founded on principles of self education, and was esseatially
and theoretically an educational institution.  They could educate
the employer as well as the engineer or fireman.  The engincers
felt they should have alicense law.  Marine engineers were com-
pelled to pass an exiumination, and it was more important that
stationary engineers, having charge in some cases of plants in
tactories where several hundred people were employed, should
give proof of their competency.  They got a permissive law for
Ontario four years ago, and in that time 750 certificates had
been granted 1o engincers.  Afier getting this permissive law,
the Toronto association commenced to agitate for a Technical
School, and succecded in securing a grant of $2,000 from the
government.  That it was « success wius shown by the attendance
and the fact that the cost per pupil in the public schools was $36.50
per year, while in the Technical School it was only $6.60. The
Toronto association had collected £4,500; of this amount be-
tween $70 amd Sto had been spent for assistance 10 wembers ;
$440 for educational work ; $1358 for legistative purposes ;1 $600
for property and library, and $500 to the execntve.  They had
assisted 200 metwbers o secure situations, and employers were
willing to pay higher wages for the services of members of the
association.

The toast of **Sister Socicties” followed a song by Mr. Grant.
Messes. Mackie and Pettigrew responded.  They spoke of the
relationship that existed between the Hamilton and Toronto
associations, and of the good educational work that Hamilton
No. 2 was doing. They had had some valuable papess, and
others were armanged for. Mr. Mackie then proposed the toast
of **Torouto No. 1, to which president Mooring replied bricfly.
The next toast was that of *“The Press,” which was acknow-
ledged by Mr. Bigyar, of the Canadian Engincer, and Mr. Young,
of the ELECTRICAL NEWS AND STEAM ENGINEERING JOURNAL.
After the health of the host had been drunk, the cleventh annual
dinner became a thing of the past, :umidst cheers for Toronto No. .

The banquet committee was composed of Messrs. Thomas
Eversficld, chairman, Geo. Thompson, secretary, James Hupgeett,
Samuel Thompson and C. Moseley.

Mg, G. C. MooRiNG.

AT Northamptonshire, Emgland, in the year 1857, Mr. G. C.
Mooring, president of Toronto No. 1, fisst saw the light of day.
When a robust boy, 17 veans afterwards, be removed with his
parents ta Canxds, and found his first cmployment with Mesars.
Thompson & Williams, engrine builders, of Mitchell and Steatford,
remaiming with them for three years, during which time he ob-
tained valuable experience in engine building and general ma-
chine work,  Upon removing to Toronto he was employed by the
Toronio Reaper and Mower ‘Works for three years as machinist,
and subsequently by the Massey Manufacturing Company.  Then
he accepted a position with the Toronto Bridge Company, now
the Dominion Bridige Company, but after four yean service the
waorks were removed to Lachine, and Mr. Mooring. choosing 1o
remain in Toronto, assumed change of the stexm plant of the Stan-
dard Woolen Mills, remaining there four years.  He then went to
Reandon, Man., and put in 2 steam plant in Christie’s saw mill,
and while there assusted  foraung the Brandon branch of the C.

——

A.S.E.  Mr. Mooriny returned to Toronto in 1889 10 accept ki
present position with the Methodist Book and Pnbhshing Con,
pany, where, besides having charge of the steam and electse
plant, he has the entive mechamceal superintendence of the estap,
lishment,  He may be sind to be an engincer by mbentance,
his father, Mro Jawmes Moonag, being @ stationary enginger,
and for twelve years has had charge of a steam plam i
Toronto for Messs, Langley & Burke.

Mr. Mooring has alwiays taken an active interest in association
work, and claims to have been greatly benefitted thereby,  He
was a charter member of the order, and the first secretary of the
excentive, and holds o firsteclitss certificaes from the Ontarip
association.  In Toronto No. 1 he has paseed through all sub.
ordinate oflices to s present position,

MELETINGS OF TORONTO NQO. 3.

At the regular meeting of Toronto No. 1, held on Wednenday,
November 23rd, one aew member was imtiated. The receipty
of the evening were $S110. Bro. Wickens read a paper on the
“Indicator,™ which will be found in another columm, and which
resulted in an interesti o discussion. At the meeting on the 1y
inst., the Hall Board was yranted permission to purchasea piang
for the use of the association and tenants.  The Banquet Com.
mittee reported, and it was stated thatthe Engineers Hand-Book
was ready 10 be turned over to the association.  Commencing in
January pext, the second Tuesday in each month will be set apan
for open mectings, to which steam users and enguceers are
invited. At 2 aun. on the morningy following the last meeting fire
was discovered in the Engineers' Hall, 61 Victoria street, which de.
stroyed their furniture, caupets, charter, ete,, the damage being
estimated at S200. We are glad to learn that the library was
only slightly damaged. It is thought the insurance will cover the
loss.

HAMILTON NO. 2,

The Hamilton branch of the Stationary Engineers beld an open
mecting in their hall on Tuesday, Nov, Sth,, president \Wm,
Norris in the chair.  The meeting was well attended and very
interesting.  Instead of having a regular paper read, 2 numberof
questions taken from the question box were answered by some of
the members.  Pres. Norris explained the  difference between an
alternatingy dynaano and a constant cusrent dynamwo.  He expected
apaper going more thoroughly inte the subject would be read
later on in the season.  He alvo made a few interesung and use.
ful remiarks on the construction and use of magnets.  Mre. Geo
Mackie gave the formula, and explained the method of ascertain.
ing the amount of horse power to be used by an engine m in-
creasing or decreasing the number of revolutions per anute.
He also «atisfuctorily answered a question on the supporting
power of stays. At alater meeting & paper on ¢ Measurement ™
was read by Mr. Ballard, which will be found clsewhere. The
open mcetings in conncction with this associntion are very in-
terestingg and iustructive, and are well attended.

KINGSTON NO. 10.

At the last mecting of the Kingston association an interesting
paper was read, which provoked considerable discussion. A
number of questions were found in the question box, and these
were answered to the satisfaction of all.

T——

DOMINION LICENSE LAW WANTED.

AT a mecting held in Engincers’ Hall, Toronto, on Nov. z23rd.,
10 consider the question of sccurinyg legistation for engineers at
the coming seasion of the Dominion Parliament, it was unani-
mously resolved that such a measure be introduced, and tha all
enginecer and steam users possible for the committce 10 reach be
communicated with, and their co-operation sohated.  President
F. G. Mitchell, 276 Talbot st., London, and Registrar A. M.
Wicke 1, 280 Berkeley st., Toronto, will be pleased to fusmish all
cnquiress with data and matter to work upon. A commitice was
appointed to draft a circular setting out the facts and necessities
of the case, which the Registrar will have for distribution in a few
The committee bave had enquirics from Nova Scotia inthe
ca~t, and British Columbia in the west, regardiog such a law, and
feel that the movement will be in keeping with the rapid advance-
ment of the affirs of the Deminion at large.

days,

The Ouawa Car Company are building n number of open cars
for the new clectric railway at Sherbrooke, Que.  The company
have about completed an extra long double truck vestibule car {or
the clectric line running between Grimsby and familton.
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THE INDICATOR.®
By AL M. Wickuss,

AT our last talk about the indicator we went into the matter of
explainmy; the different motions to show the necessity of having
the insteument carefully handled and connected with the cylinder
for the pressure, and with some of the reciprocating parts of the
engine to represent exactly the motion of the piston upon the re-
volving drunt. [t is imperative that the instrument shall be in
perfect order, to insure accuracy.  One means of testing this is
10 remove the spring and see that the piston will drop reely to the
botterr of the cylinder when released from any point ot its
travel.  You can make a further test by putting the spring in
place aud the indicitor upon the connecting  pipes, with a paper
onthe drum.  Now push the piston down to the bottom of the
cylinder, and release the pressure stowly, and whea the pressure
s all removed, deaw the atmospheric line,  Again pull the piston
as far up as you can and again let it return to its normal posiion
sowly, and draw the atmospheric line.  If it is exactly upon the
first fine you may be sure it is correct at that poiat, and you may
take it for granted that it will be correct at all other points of its
travel.

The marking or pencil point should be fine and smooth, and if
a metallic point is used, it should not be too sharp, thus avoiding
cutting the paper. Do not allow the paper drun to run all the
time, but stop it its soon as the diagram is taken. This can be
done cither by unhooking the driving cord, or by the stop motion
with which many of the indicators are supplied.

You must be careful in the selection of the spring used 3 usually
cach indicator has instructions with it as to the different spring to
usc for different prossures. 1t may be taken as a general rule
that the spring should be marked at one-half the initial pressure.
Itis best to use as light a springr as the pressure will allow, thus
making the card as large as possible, for the larger the card the
greater the defects will be shown,  You must also exercise great
care to get the drum motion to exactly represent the piston
movement.  This is difticult to do in high-speed engines. The
best test is the lengrth of the card: if it is longer when taken at
full speed than when taken at the sltowest speed the engine can
be run at, then there is something wrony, and you will not get a
correct card.

After having blown out the pipes with steam, put on the indica-
tor and attach your cord, adjusting its length so that your card
is exactly in the centre of your paper. Now unhook your cord
and put on your paper, being sure that it is even at the comers
and tight around the drum. You are now rcidy to take your
card.  Start up your drum by hooking on your card. Now turn
on the steam by opening the cock at the bottom of the indicator ;

-
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leave this cock apen a few seconds that the instrument may be
warmed up, thea shut off the steam and draw the atmospheric
linc, then open the cock and apply the peacil 10 the drum by
pushing it towards the paper and holding it firmly against the
stop on the instrament just sufficient time for the engine to make
one revolution.  You will then have a clean, finc-lined card-—the
only correct card to meaxure up the power of the engne from.

Having taken the diagram with our indicator correctly adjusted,
and the connection properly made, we now want to know what is
the b.p. as shown by the diagram. To find this it is merely
necessary to measure the space enclosed by the diagram, and by
this means get the mean effective pressure exerted upon the piston
throughout its stroke, which this area really represents. This
peessure being multiplied by the number of square inches of the
Piston area gives us the total pounds of force exerted, and as this
force is acting through the distance travelled by the piston, we
multiply it by the aumber of feet travelled per minute, and the

* Paper read before Toronto Association C.A.S.E., Nov. 15th, 1807,

product is the number of foot pounds exerted in one minute.
This divided by 33,000 is the h.p, of the card.

Having our indicator in perfect order and applying it, as de-
seribed, to an automatic cut-off engine with the piston tight, and
valves well set and tight, we should get such a cied as shown,
provided the load was such as to give us a cut-off about 374
stroke.  You now want to get the hop. of this eard, and to do
thix you only need to get the arer of the space enclosed Ly the
dingram, and as it is of ruther a peculiar shape, we go about it in
this manner: We erect a set of ordinates, or lines, at right
angles, or perpendicular to the bise line or the atmospheric line
upon the card.  Any number of these ordinates will do, and for
convenience we usually put up 11 lines, making 10 equal spaces ;
the smaller the divisions the greater the acenracy.  We now take
@ scale suitable to the spring used in the indicator, that is, a scale
with eachinch upon it divided into as many equal parts as the
spring is intended for; this you will know by a murk upon the base
of the spring, such as 16, meaning 16 pounds to the inch, or 40,
mezning 4o lbs to the meh,  In this case we used a 4o SPring,
and consequently we take the 4o scale and proceed to measure
the height of the diagram one-half way between each ordinate,
or upon the dotted lines of the diagram.  The height of the dia-
gram at the first point of measurement is & less than 2 inches,
and represents 77 Ibs.; the next is exaetly 2 inches, representing
Bolbs.; ginches, 8o lbs.s g inches, 57 1bs.; 5 inches, 4136 lbs.;
0 inches, 3434 lbs.; 7 inches, 27 Ibs.; 8 inches, 20 Ibs.; 9 inches,
16 1bs.; 10 inches, 13 1bs., making a total of 446.

Now, as we have measured 10 spaces, we add them up and
divide by 10 this gives us 34.6 Ibs,, and is the mean offective
pressure (MLE D) throughout the stroke.  This measurement has
simply reduced our peculiar-shaped area enclosed by the diagram
to a parallelogram the length of the card and of a height equal to
44:6, or 1% inches high, We know that the work done by the
steam is the same as though the pressure was g4.% Ibs. from start
to finish of the stroke.  Assuming that our piston has an acen of
100 square inches, and that it travels at the rate of 300 feet per
minute, we can very readily arrive at the horse power represented
by the card. 100 square inches x by 44.6 1bs. = 4460 Ibs.; this,
you may say, is 3460 lbs. moments of work. Now, as our piston
is travelling 500 feet per minute, we multiply the moments of
work by the feet travelled per minme, 4460 x 3500= 2,230,000 ;
these are the foot pounds of work, and the foot pounds divided
2,230,000
33,000 =07.57 h.p.
This is the total power exerted by the engine, including its own
friction. Should you want to figure the water consumption from
the diagram, it would be necessary to know the clearance of the
engine—that is, the space between the piston and
the valves—when the engine is on dead centre,
and ercct an ordinate at each end of the card, far
cnough away to represent the percentage of the
clearance to the total piston displacement ; but for
simply measuring the h.p,, or finding the M.E.P.,
this knowledge is not necessary. You will sce at
the lower left hand corner a curve marked G. & K.;
this is the compression curve and represents that the
exhaust valve closed at the point G., or about 3
inches beforc the stroke was completed. Our
. enginc during this travel was compressing any
1 4 somall amount of air still remaining in the cylinder,

and by the time the piston reached the end of the
stroke the pressure reached the point K, or i pressure of about
281bs.  This occurred before the steam valve opencd to sdmit
stcam to move the piston in the opposite direction.  Compression
is useful for several reasons—one is that it decreases the knock
when the motion of piston across head is reversed by gradually
taking up any slack there may be, and another s that it fills the
clearance spaces with steam compressed  up to nearer the boiler
pressure, and starts to re-heat the surface of piston and cylinder
walls.  If you should have a back pressure your disgram would
show the atmospheric line, marked A, to be lower than the dia-
gram, and it can be measured by the scale the same as the pres-
sure, and should be deducted from the h.p. of the card.

by 33,000 is the horse power of the card,

(X4

~
~

117

A new 73 horse power boiler has been placed in the electric
light station at Digby, N.S.

The Fern Mine, Hall Siding, in the Rossland district, B.C., are
lighting up the mill and yards, as well as the tunnel of the nnne,
by clectricity, and have placed the order for machinery and
apparatus with the Royal Electric Co.
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DIRECT AND ALTERNATING CURRENTS.*
By F. H. Leusaxn,

You are all aware that direct or cominuous cureents are so
called from the quality which they possess of maintainingg & uni-
formity of direction of flow with regard ta the conductor through
which they are passing.  Direct currents, however, are not always
of constant pressute; but are often intermittent or pulsatory n
their character, and under such conditions exhibit many of the
characteristics of alterniting  cureents, which are  constantly
fluctuating with wore or less 1apidity from a positive value 1o the
opposite or negative value miuny times in a sccond, the fre.
queney of commercial alternators varying from 25 to 140 com-
plete periods or cycles per second.

1 shall not attempt in the short space of time you have to listen
to me to-night to skim over the whole field, but will confine my
remarks more particularly to the kind of electric currents the
stesm engineer is more apt to come in contact with,  The rapid
strides that electricity is taking makes it important that all should
familinrize themselves with the laws governingg this subtle force.
Most any of you are liable to be placed in 2 position where you
will live charge of one ot more dynamos for genermting clectric

ALTHRNATING Ct RRENT DyNamo,

current for lighting or power purposes, and it s to dynamo elec-
tric current that I shall more particularly refee to-mught. 1 assume
that you are aware that metathe substances are ood conductors,
copper being the best commercially . also that most other sub-
stances are poor conductors, some hemny! such poor vonduciors as
to be termed insulators, suchas glass, porectam, dry wood, paper
and cloth, The great Faraday, who may well be called the
father of the clectric dynamo, discovered in 1831 thut when
coil of wire was made to approach a magnet, an electric current
was momentarily establishied in the coil, as indicated by the de-
flection of & galvanometer conpected in circuit with the coil,
This discovery was followed by a series of experiments probably
unequalled in any beanch of scientific research for brillinney of
perception and clearness of reasoning power.  This philosopher,
before his death, gave to the world the fundsmemal principles
upon which the dvaamos of to-day are constructed.

Starting with Faraday's principle of induction, let us construct
a very simple form of dynamo. ‘Tuke an ordinary horse-shoe
magnet, and for simplicity 1 will show 2 single turn of wire ar-
ranged to revolve in the magnetic field ; if to the two ends of this
coil of wire we attach a pair of rings, and on them place two

Dvyaso.

SiNGLE Cont. ket

strips of thin sheet copper for brushes to conduct the cureent 10
the outside cirtuit, we have all that « esseatirl for our dynamo.
I i the Gircut of thes clementary dynamo we place a alvano-
meter  which is aninsteument for intheating the flow of cleciric
currents --we shall find that as we turm the coil about there will
be a deflection of the pointer of our instrument, st in one dirce-
tion, then in the opposite, as the coil in our dynamo assumes first

* Pajwr tond before Tacumto Na. 1, Canafioan Ass clation of Stationary Engmeers.

one, then the other position with repard to the magmot. We haye
produced then an alteenating current.  Iwe wish to obraw direey
currents, we must change our construction, and subsutute in
place of our two rings a commutator, which in its sunplest fory
consists of two sections.  We will split a pivce of tube i two, ang
mount it on the spindle in place of the niugs, connteccuny one end
of our wire to one part, the other end to the other part, wsulating
the two parts from cach other, so there will be no clectrical con.
nection between them,  Again we rotate the coily and we shall
find the galvanometer detlection takes place always in the sane

LN\
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direction, bul comes to zero at cach half revolution of the coil,
We can represent by a curve just what takes place in the coils or
armatures of these two forms of dynamos during the period of
one complete revolution.  Just as the steam engine indicator re.
presents the pressure at every part of the stroke, so our cune
will show the eledtrosmotive force at every pont of the revolution.

The EMUE (clectro-motive foree) curve of our alternating
dynamo, starting from 2 line of zero potent’ul, will rise more or
less abruptly, depending upon the design of the dvaamo to a
point of taximam postive patential, then droop, and passing the
neutral or zero potential hne, descends to the point of maximum
negative potenti

The most desirable form of all.round work, ind the one which
most modern, welldesigned alternators follow, is the sign curve,
though many single phase alternntors, which are perfecily satis.

Two Con DirkeT CURRENT DvyaMo.

factory for lighting purposes, depart considerably from this form
and show n peikstopped, and some a flat-topped curve.  The K.
M. F, curve of our direct current dynamo differs from the alternator
for the reason that the commutator replacing the collector rings
slips from under one brush 10 u position under the opposite brush,
just at 1the moment the current in the coil is about 1o reverse, and
instead of descending below the zero line, it ayzain ascends, mak-
ing in & complete revolution lwo ¢urves, similar to the first half
of our altermating curremt cunve, both of which are above the zero
tine.  Such a cunve represents a scries of wapulses following cach
other with every half revolution, and would not make a satis.
factory current for practical working. Other cvils would also
ceecp in, as we multiplicd the number of turas 10 obtam the com,
mercial voltages, which would produce vicious and destructive
sparking at the commutator.

To obiain & commercial dynamo for dircct currents we must
then alter our design, and instead of using a large number of
turns of wice in & sugle coil, we must divide these tums wio &
number of smaller coils, and furnish segments in our commutator
10 correspond with the increase in number of coils.  We will fnst
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e the eftect of two coils spaced equally arvound the periphery of
our armature with a segment attached to each end of the coils,
Now, of we trace an clectro-motve foree curve from tins arni.
wrv, wo shall find that the pressure does not fluctuate so much as
with the former arrangement, and instead of dropping to zeio at
each half revolution, the pressure is always muntamed at a pownt
of considerable pressure, for the reason that soon after a coill has
passed 16to & position i the field where the rate of cutting lnes
of force 15 less, the commutator sections corresponding to this corl
have slipped from under the brushes, and the sections counected
1o the other coil have passed under and mto contact with the
brushe~, and supplies the circvit with a fresh BOMUE. rising in po-
tential; the other coil in the meantime is out of circuit or idle, I,
instead of two coils we employ a still larger number, we continue
the process of smoothing out till we finally get a practically con-
stant pressure throughout the revolution.  Also, as we multiply
the coils we shall find it desirable to avail ourselves of the E ML F.
perated in the coily, which are ndt in a position of maximum
ge
potential, and utilize the potential of coils rising to maximum and
descending to zevo s this will also materially reduce the sparking
at the commutator.  Thus, all the coils in a commercial dynamo
are connected together and loops taken to the segments of the
commutator, except in a few cases, notably the Brush are dynamo.

So far the dynamos we have been considering have beea con,
stacted without iron in the armatures, but as iron is a much bet-
tgr conductor of the magnetic lines of force, which are depended
upon to induce the E.MLF. inour coils, it would evidently be bet.
ter to introduce an iron core into the structute, thus reducing the
reluctance of the magnetic cireuit.  Also, we have used a perma-
aent hiorse-shoe magnet, whereis we can obtain a much more
dense and powerful magnetic field by using an electro magnet,
which may be obtained by passing the electrie current through a
coil of wire surrounding an iron core.  The shorter and thicker
we can make the magnetic circuit, the less encrgy there will be
required 10 preduce the magnetic tield, and wide air spaces are to
be avoided, as they offer serious  resistance to the flow of lines
of force through the magnetic circuit.  Part of the electrie
current generated by the dynamo itself is wenerally utilized to ex-
aite the tield of direct current dynamos, though alternators are
usually separately excited by a smaller direcet current dynamo.
What applics to the magnetic circnit in a direct current dynamo
is cquitlly true in regard 10 an alternating current dynamo,
Care must, of course, be taken 1o insulate the copper of the clecs
tric circuit from the metal which is used for the magnetic circont,
as well as to insulate the various turns or convolution of the clec-
tric aircuil from cach other, so as to avoid short Lrcuts.

From what has been said, 1 trust you have been able to form a
fairidea of the manner of obtaining both alternating and direct
currents by means of the dynamo electric machine, which is only
apiece of apparatus for transforming the mechanical energy of
the water-wheel or steam engine into electrical energy.  There
are several types of direct current machines, but they can be  di-
vidul into two principal classes—constant current dynamos and
constant potential dynamos. The constant current dynamo is
used principally for arc lighting, the flow of the current remaining
fixed while the E.M.F. increases as the arc lamps or other dovices
are added in series.  The constant potential dynamo is the type
generally used for incandescent lighting and power purposes.
This type of dynamo is designed to maintain a constant E.M.F. or
pressure, and the current is increased as lumps or motors are added
10 the circuit in multiple.  Alternators arce atlso built for constant
current and constant potential, though the former are not much
used at present.

Dircet currents are generally used at low E.M.F., 110 10 123
volts being common for lighting plants, though in arc dynamos
the pressure in the larger sizes reaches as high as 8,000 volts.
Al 1o to 125 volts, of course, large conductors would be 1ICCCSSATY
to supply any considerable amount of enerygy, which necessarily
confines this type of dynamo to limited areas, so the work can be
reached without 100 large an expenditure for copper conductors.
The alternating currents, however, on accoum of the facility with
which they can be transformed from a high to alow voltage, or vice
versa, without the necessity of any moving parts in the transformers
or convertors, as such devices aure called, are generadly used for
transanttingg energy to greater distances, and for distribution cov.
cring arcas of many miles. The Niagara power is transmitted
20 miles to Buffalo by alternatingy currents generated by 3.000 h.
P. two phase alternitors at 2,000 volts, transformed to three phase
aliernating currents 4t 10,000 volis for the transmission, and at
Bntfnln transformed from 10,000 10 about 330 volis alternating,
which is then transformed by rotary transformers into direct cur-
fent at about 530 volts for supplyving the street railway motors.
As can be seen teom this instance, the flexibility of thealternating
current system is wonderful, particularly when it is understood
that these transtormations take place in the static trnsformers
with 2 Toss of less than 2 pee cent. for cach change, (he greatest
loss for any change being in the rotary teansformer, aud cven thns
15 obtained at an expense of about § per cent.  Under the igh
pressure alternating currents are transmitted with allowable loss
and transformed to the lower and safer pressures on the spot
Where the current is to be utilized. It is difficult in so short a
space to give much of an idea of cither direct or alternating cure
reats, not to mention their differences, but @ have tnied to touchon
a few point<, which T hope will awaken sufficient interest to bring
about a deeper study of the subject.

QUESTIONS AND ANSWERS.

Ix the October issue of the Nuws, ** Indicator * stated that he
wits thinking of putting an indicator on his engine, an Armmgton
& Sims, with 12inch stroke, and asked to be wiven the sizes for
the correct siyrgring, and instructions as to how to set it up,  ln
veply thereto, i correspondent sends the following, accompamed
by i number of cards, some of which we reproduce :

SR, —In answer to ¢ ladheator,  although only an amateur at
this work, st Lhink my tigyring corrects Ttisas follows: Fest, a
plade 212" x 2% x ", with a slot in centre 2% deep x 34, is serewed
on to crosshead, then a standard serewed on to crosshead guide

Exhaust Card. Engine 9 x 12 in., 8olbs. steam, tolbs spring, 28q res

0. 10 dynamo, 60 amp. load, 113 volts.

-
—_—
A

Eugine, 9% « 12 in., 8o 1lbs. steamy, 10 1 spring, 28 vev,;
s8eamps load, 113 volis,

N e

 ~—

N

-

-

Exhanst Cand.

cither by i hollow bolt or the oitcup itself.  The lever is supported
from this standard by a pinand held in place by anut, At the bot-
tom end of the lever there is a0 4° pin to work in the slot in cross-
head plate, with the p a hittle longg so that it will have no tendency
tocome out of stot. My lever is 207 x 3" x 13" and from centre to
centre of pins is 18 long, cquals 12 times the length of stroke.
My cord is attached to a pin 424" from top pin: wstead of a cord,
which 1 found stretched, 1 use o fine wire. At the end of cross-
head guide 1 have o standarcd, with leading pulley attached, so
as 1o take oft my cord equal on both ends of siroke. If 1iam
wrongg at any pont, 1 will be glad of those who know better will
show the fauk. The accompanying cards were taken by this
riggring, and b would like 10 have a discussion on them,  'mitke
no remarks on them mysell, as 1 cannot fully read them all, bat
perhaps some of your readers will be willing to take the trouble to
do~o. The exhaust cards were taken off the 938" x 12" engine by
a connecton at the dean pipes through to the exhaust about 12"
below calinder. 1 inserted into the exhaust a piece of %7 pipe
3" long, the top half of pipe cut off so that it formed & chanuel

Centre T Cotinection.— Engine, 93 v 12 in., 35 1bs. steam, 40lbe. spring,
291 revei No. 10 dynamo, no laad,

Ceuntre T Connection.  Fagine gl w1z in, Solbs, wteam, jolm. <pung,
285 rev.; 18¢ amp land, 11y volis,

for the steamn to flow to the indicator.  That it formed no back
pressure can be scen by the cards oft’ the eylinder, which were
taken after Tinserted this exhaust pipe. From the exhaust to ins
dicator, pipe was 18" long. My cord from reducinyg lever was led
over the leading pulley as for other cards.  To let out any water,
1 put & cock on rpght at indicator, so that nothing lay there to
distort card.  The cord 1 used then stretched a little, so they are
about '§" too long. The dircet conncction cards were taken
when there was only indicator cock and couple and mpple be-
tween odlinder and ndicastor, 1 had, of course, to change indi-
cator to each end cach time, but as I had & steady load it did not
matter. 1 moved the paper purposcly on the barrel cach time.
In each case the head end s at the left hund side and the crank
end at right. The centre T connection was arranged with at
xlobe valve at each end and mdicator in centre. 1 could have
sent more cards of this, but those sent will show liow much out
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this arrangement was.  The 127 x 127 engine is also an Arming-
ton & Sims, but had had considerable tinkering at it before we
Kot it.  The crank-pin runs almost hot unearly all the time, and
we dare not key it up as it ought to be, and as it consequence she
pounds the whole time.  We have bid the expert man_ of our
village at it, and men from three different shops of our neighbor-

e

Straight Convection. ~Engine. 9% a121n. 80 ls steam, q0lbs, spring,
292 tev ; No to dynano, no lead.

\J/

SN L

Suaght Convection - ¥ngine 935 1 12in,, 8oibs steam, 40 ths, spsing,
28g rev.: No 1o dyname, 8g amp load, 110 volis,

inge town, but nothing could be done, and thus it has been for two
years.  These cards I have tiken just for my own enlightenment,
and § trust they show up the trouble. Do they? The cards |
would like most to be figured out are the exhaust, straight cons

v/

Direct Connection ~ Kngine 122 1210, 80 I, vteam, 40 bs. spring, 262 rev.;
2 No. 10 dynawmes, friction lvad oaly,

AW

irect Connection —Engine 1251280, S0 Wta, steam, o lln. spying, 263 rev.,
3 No. 10 dynamos, soamp. kad, 113 volts.

— _

Direct Connection. - Kagine 122 13 in., 7¢ 10 8o Iln  steam, 40 lbw spring,
s rev { + No 1o dynamn, 320 amp. oad, 113 volts.

nection and direct connection.  Of conrse, f any one wonld go
into morce of them, I think it would be generally appreciated,
Would there be any mi\'nmat'c w carrying & acher or lower
pressure for the differcat loads CAMATELR.

—

Mg. Wm. Thompson sends the following answers in reply o
questions asked in our November number :

* Ountirio "1 Poimt of cut-off will vary in direct proportion to the
load within reasonable limits.  Under ordinary conditions, your
engine at 8o lbs. gauge pressure, with a load o% 25,000 Walls, wil)
have a ratio of expansion of about 4. 1t is not cconomy, mna smgle
eylinder of this type, to expand more than 4 times,  Whenload'is
reduced down to 6,250 witts, cut-off must take place considerably
earlier in the stroke, with & corresponding inerense in number of
expansions. While engine is running underloaded, it would be
cconomy to reduce sterm pressure as sugpested, so that pomt of
cut-off will be about J4-stroke. This, however, can only be
carried out within reasonable limits, and much depends nn'_q)-[e
and condition of engine.  ** Ontario ™ must bear m mind that the
same degree of efficiency cenuot be obtained while running ¢ yp.
derlonded ” in comparison with ** normal ™ load.

** Subscriber ©: Chimneys are required for a two-fold purpose,
1st, to carry off obnoxious gases § and, 10 create drafte  The firn
requires area, the sceond height.  The ntensity of e draft
raries in direct proportion with the difference between extemal
and internal temperatures, and any reduction in the temperature
of the internal gases, with the temperature of external air remain.
ing constant, directly affects the intensity of the draft. 1 would
refer ¢ Subscriber ” 1o the report of a test made on the bailers of
the Armour Packing Company at Kansas, to determine the saving
cffected by the use of ** Green's Economizers,” and pubhished in
Power for July or August last.  In this report ¢ Subscriber * will
observe very clearly that as temperiture of flue gases decreased
readings of draft gauye also decreased, as well as combustion of
fuel per square foot of yprate surface perhour. The fact tha
* Green's Economizers * can be used with niatural draft is due to
many causes, chicly to twa : 1st, draft previous 10 instaliation of
cconomizer was suflicieatly good 3 2nd, use of ceonomizer may
effect i saving in fuel ranging from 1 to 50 per cent., and required
combustion of fuel per square foor of grate surface pers houris
correspondingly less.  The life of pipes would depend upon four
things : 1st, quality of material and workmanship; snd, circula.
tion and corrosive action of water on inner face of pipes: 3od,
depositing of scatle forming materials from the water; 4th, action
of corrosive acids generitted from the fuel (such as sulphurous,
sulphuric and nitric acids). A given quantity of heat s required
to heat a given quantity of wiler 1o i Kiven temperature. This is
the same whether heat is applied by fuel or steam. 1 consider
heating feed witer with live steam a loss, and should only be used
where 10 better method can be had, and then only becauseit pre.
vents undue expansion and contriction of builer plites and fittings
due to cold water beiny pumped into the boiler.

¢ Subscriber * writes: I had been using two boilers, but the
manager decided 10 operate one only, on the ground of cconomy.
The small boiler is §X 13, and the large bLoiler now used 616,
eated at 120 hup. 1t iy being forced to do the work of the two.
The engine is 130 h.p., and there is a 1%-inch pipe running from
boiler through the shop to dry lumber.  Shavings are used for
fucl. Do you think we are effecting o saving by using only one
boiler ?

ANSWER,—** Subscriber * does not say what power the 130 h.p.
engine actually develops.  If steam required for engine and dry-
ing purposes requires single boiler to be forced, there is certamly
no econony in using only one boiler.  Forcing a boiler past its
capacity is extremely hazardous, and liable 10 lead to serious re-
sults. It is also a wasteful practice, as process of combustion
cannot be carried out properly when fires have to be forced. If
consumer could give quantity of water required to be evaporated
hourly a very much clearer opinion could be offered.

S.” writes : Will vou kindly let me know how storige bate
teries are charged. Can they be charged from an alteruating
current ?

ANSWER.—Storage batteries cannot be charged by an aliernat.
ing current ; if, however, the current supplicd by an alterating
gencrator be rectified in any way, then it can be used 1o charge
them.  Storage batteries are charged by being connected across
the mains of an ordinary direct current source of supply, like a
lamp or other load, and left in circuit until the instruments used
with them indicate that they are charged.  Batteries are not ap-
paratus that an inexpericnced man should play with; they are
rather expensive, delicate, and apt to get out of order if not very
carefully charged and discharged.  If properly cared for, they
can, in certain conditions, be a viduable auxiliary to a plant.

Proposals for the construction of electric railways in the city of
St. Petersbury are being considered.  There will be eight miles
of these tramways, with four central stations and a number of
side stations.  Fares will be about two cents first class and about
onc cent second class,  The promoters of the ratlroads have asked
for a concession for forty years, giving the city the option 1o pur-
chase afier twenty years.

At the present session of the Ontario Legislature the followng
companics will seck incorporation to buld clectne radways:
Bothwell & Florence Electric Ruilway Company; Chatham Cny
& Suburban Railway Company; Toronto and York Ruilway
Company ; Smith’s Falls, Rideau & Somthern Electric Raubnay
Company ; Scine River, Foby and Fort Frauces Raulway Com
pany 3 and Sandwich, Windvor and Amherstburg Rajlway Com
pany. The Hamilton and Dundas Strect Railway Company, the
Kingston, Portsmouth and Cataraqui Electric Railway Company,
and the Toronto aud Scarboro” Electric Railway, Light & Power
Company will seek amendments to their charters.
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WEBSTER SYSTEM OF STEAM HEATING.

Reri RRING to the discussion on exhaust steam heat-
ing which has recently appeared in our ** Questions and
Answers” department, Messrs. Darling Brothers, Mont-
real, Canadian representatives of the Webster patent
system of exhaust steam heating, write as follows :

“\When the Webster system was first introduced in
Canada and the United States, steamiitters would bid
upon a gravity system and then add cost of the Webster
system, resulting in a prohibitive figure for the work in
most cases.  After some experience they now estimate
the cost of a gravity system and offer to install the
Webster system at the same figure, and in some in-
stances for less money. We offer the Webster system
entirely on its merits and economies, claiming it well
worth the price, when compared with systems offering
so similar advantages. In fuel economies alone we
have the most accurate data, taken from indicator cards,
where the engineer was entirely impacrtial, showing that
a back pressure of ten pounds on the engines caused a
loss of fuel equal to 297, and an efliciency equal to that
percentage resulted from the application of the Webster
system.  The extent to which we can reduce pipe and
valve sizes, the discarding of all forms of air valves, the
fess labor required, are incidental only, and permit the
installation of the Webster system at it cost not exceed-
ing a first-class gravity system.”

PRESENTATION TO MR. JAMES MILNE.

For several years Mr. James Milne has been con-
nected with the Terauley street electric light station in
Toronto, formerly as superintendent for the Incandes-
cent Light Company, and since its amalgamation with
the Toronto Electric Light Company, as superintendent
for the latter company. A few weeks ago it was
announced that he had resolved to sever his connection
with the company to assume the management of the
Weeks-Eldred Company, general contractors and manu-
facturers of the Jones underfeed mechanical stoker.
General regret was expressed among the employecs,
and as a token of their appreciation Mr. Milne was
presented with an illuminated address, accompanied by
a marble clock. Mr. Henry Amos, foreman of the
meter department, made the presentation. The address,
which was signed by over thirty employees, was as
follows :

To James MiLNEg, EsQ.

Dear Sik,—We, the employees of the Incandescent Electrie
Light Co., have learned with regret thiat you are about to leave
usand sever your connection with the company.  We take this
opportunity 1o place on record our appreciation of your straight.
forward and manly treatment of us, and of your distinguished
abilites displayed in the discharge of the duties of the oftice of
supenntendent of the company for the past five years,  As asmall
mark of the esteem in which you atre held by us, we beg 10 present
you with this marble 2lock, aud although its intrinsic vidue is not
much, it will serve to keep us in remembrance.

We wish you complete success i your new position, and for
M. Milne, yourself and family, LONG LIFE AND PROSPERITY.

HENRY AMos J. G. Grovcuer
Cuas. MOSELEY WiLLIAM Gonpagrn
ALEN. RUTHERFORD Wy, PIKE, &c.

Mr. Milne replied in a happy speech, referring to the
harmony that had always existed between the employeces
and himself.  Mr. J. G. Croucher and others followed,
emphasizing the Kindly sentiments expressed concerning
Mr. Milne in the tormal address.

Mr. Milne takes to his new position ability of high
order, coupled with a full stock of energy. \When to
these is added the advantage of a valuable training and
experience in engineeringr, it will be apparent that in his
present position he is likely to prove himself to be the
right man in the right place.

|Sixmed]

INEFFICIENCY OF STEAM PUMPS.
Toronto, Nov. 23, 1897,
Tahe Editor of the CaNAntas P igoereicat News
Drar Sir, No economy should be too small to re-
ceive the attention of a careful manager. 1 recently
heard of one which | commend to all. Steam pumps
for boiler feeding, [ claim, are a very ineflicient appar-
atus, and could be repliced by either power pumps
operated off the shafting, or by others actuaced by an
electric motor.  In either case the power consumed in
the mere forcing of water against the boiler pressure
would be a very inappreciable item, whereas it the quan-
tity of steam consumed by a steam pump could be
measured, it would be found quite considerable. It is
seldom, it ever, required to pump while getting up
steam, and indeed it might always be arranged to pump
the boiler full after shutting down; the actual annual
saving in coal consumed would be found to considerably
more than pay interest on the cost of the apparatus,
whether a power or steam pump were used.
I would be pleased to learn the views of others inter-

ested in the subject.
Yours truly,
. CENGINEER, "

TRADE NOTES.

The Royal Electric Co. is stapping the Haanlton Electric Light
X Power Co. one of their single phase 2000 hght alternators,
with station apparatus, ete.

The W. A, Johason Electric Company, Toronto, have removed
from York street to 134 King street west, where they have more
commodious and convenient offices and warerooms.  This com-
pany are representatives of the celebrated Wagner teansformers.

Roberval, Que., is to have an clectric light plant. Me B, AL
Scott, who has the matter in charge, has placed an order for the
Crocker special turbines with the Jenckes Machine Co., of Sher-
brooke, Que., to be delivered in ten days.

The Canadian Cotton Mills, of Milltown, N.B., have closed 2
contract with the Royal Electric Co. for one of their 30 k.w,
S K.CLY two phase dynamos, wound to deliver 110 volts to the
service mains.  Within the last cigght weeks this is the third large
manufacturing establishment 10 mstadl one of these machines of
the Royal Electric Co’s make, the Penman Mfg, Co., of Puris,
and the Cockshintt Plow Co., of Brantford, being the other two.

Mr. J. Ho Walker, who for muny years was manyger of the
Canadian Rubber Company’s Toronto brifach, has recently
~evered his connection with the company and established i whole-
sile agreney for rubber goods at No. 85 Bay street, Toronto. My,
Walker's long and valuable experience in handling this line of
goods, coupled with his personal qualifications, will doubtless
enable him to make satisfactory business connections and win
success in his new venture,

We nre advised by the Packard Electric Co., of St. Catharines,
Ont., that they have recently imported from England a sand blast
frosting machine, which will enable them to produce frosted lamps
superior to those which have been previously placed upon the
market.  The fine trosting produced by this machine absorbs
much less of the light than an ordinary frosted lamp.  This com-
pany are also in a position to do any style of fancy frosting,
bringing out letters, monoyrams and any desired design upon
Lamps to be used for decorative purposes.

PUBLICATIONS.

*The Elementary Principles of Machine Design 7 is a valuable
little book by J. G. A. Meyer, and published by the Tndustriat
Publishing Company, New York., Tt treats of the subject in a
clear and concise manner, and s well dlustrated,

The Power Publishing Company, New York, have favored us
with it copy of a very useful and comprehensive baok, entitled
o Poawer Catechism.”™ 1t contains what are claimed to be cotredt
answers to numerous questions covering the main principles ol
steam engineering and the transmission of power, and should be
of special assistance i preparing students for sxanunations,
Profusely illustrated, carcfully prepared and neatly ponied, o
velume of considerable merit is presented.
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FEDUCATIONAIL DEPARTMENT

INTRODUCTORY

After mature delibemtion the publisher of this journal has decided to devote a certain amount of space each month to whatlm‘- be termed an Educationat
¢ rle

Department, whorein both mechnmual and electrical formula and mathematical probleins will be discussed, iHlustrated, and as far as possib

and example given. Atthe

tequest of the eiditor, | have with pleasure undertaken to contribute 1o this depattment regularly each onth, and before discussing actual mathematical problems, wih o

Uriefly introduce the snh;ecl at isvue.

‘The primary object of this department is chiefly to increase the value of an already valuable paper, by placing in the hands of every engineer who has any Lnowledze

of the rudimentary pramaples of mathematics, such matter as will enable him by a little stud

to master the most intricate mechanical and electrical formuls. Many of o

most valuabile engincenng works and publications fron tune to time contain formula that is in many cases but vaguely understood, and very often entirely misunderstood, thes

rendering an otherwise valuable work practically valueless to the reader.
Just at what particulae print nur eal should

e becanie a matter of serions thought, and past caperience had to be carefully considered, bearing ja

mind the fact that there are many really good enginieers whose early education has, 1hrough force of circumstances, been deficient, and many othess who, through lack of
npmuum?'. have it Leen abile t - review their eatly education for {c.\rs. Kuowing by observation and expesience the great necessity of having a thorough elementary
he

educntion

fore atempting to digest and caleulate problems, and the alinost utter imposiibility of the student arriving at a «ativfaciory conclusion ot s studies withour 3

thorough hnowledge of the prunciple of mathematics involved, 1 have decided to commence at # point and carry out the programene outlined in this journal--cummenciag a1

the fuundation and advancing by easy stages until the |-rincup}cs nmlct.lymg the mnost Obl‘ll_\c agld -limcul'l formula can be lt.’l.dll)' explained and easily undersiood.
tages 10 be derived frum an education of this kind, coupled with prctical mechanical ability, is too weli understood to revuire comment.

Fheadvay.

‘The programme which has been outhined for the succeeding nine months will embrace *
Drcistat Fractioxs - Definitions and explanation of principles of, and method of teduction to common fractions, and vice vera,
SQuakK Ay Cikcutar Mrasvxg - Definition and eaplanation and practival demonstrations of._
Cunicat. axD Cvtanoricat MrastkkmgrNTS —Definitions and eaplanations of, with practical hints,

Squaxr axn Cusk Ruat - Definitions and explanations of,

SAFRTY Varvir CaLcutations - -(Spung and Lever 1 ypes)-~Principles of, with practical demonsteations.
Botuk ConsTRUCTION ~Stays, rivets, joints and seams, 1ron and steel piate-—strength of, with formula and practical demonstrations,

1L is not the intention o fill these columns with a mass of figures hastily compiled without reference to any particular object s on the contrary. every problem will be
carefully thought out, and ualy such information given as will be of use to you, and an effort will be made, based on experience and 8 knowledge of the requireinents, to make

his scrics of tests complete in every particular,

Wat. ‘Tuosirson,

{AvTiceg VLY
APPLICATION OF OHM'S LAW.
(Continued.)

In our Jast article we dealt with the application of Ohm's law
to what may be termed single conductor circuits, where the
source of electrical encrgy may be cither a battery or a dynamo,
as the case may require.  Inthis ariicle we will briefly illusteate
by exampic the application of Olun’s law to portions of circuits,
and also to divided or shunt circuits.

PORTIONS OF CIRCUITS.

All portions of a single circuit must ot necessity receive
the same current, but the electromotive foree, or what is usually
styled difference of potential, or drop in potentind, and resistance,
way vary to any extent in different scetions of the circuit,

Example (4) 1 A generator maintains a constant EM F of 110
volts between its termioals,  The terminals are connected to and
current is passed through a series of four coils, one having « re-
sistance of 30 ohims, one 25 ohms, one 12.5 ohms, uud one 6.25.
Paying no attention to the resistance of the conductors between
these coils, what is the EM F between the terminals of each coil?

A solution of this problem can best be reached by application
of principle lnid down in rule 3, viz.: That the electromotive force
varies directly with the resistance and with the current.

In this case we wish to find E M at given points on the line,
when R atone of coil is known. The tetal R of the four coils is
9375 ohms 1 calling the coils 1, 2, 3, and 4, and the difference of
potential at their terminals B2, E2, £, E4, we get the proportion.

As 50 E!
Q373 ¢ f?_;:: 110 volts ¢ :_'S,
0.25 Ee

Then working out the problems by regular rules of proportion,
we gret

EMF of E'=38.7 volts.

EMF of E¥=29.3 &

EMF of B3 =14, "
7

7
EMF of E*= 7.3 «
An examination of the problem will also prove to the student
the theory of the statement that all portions of a single circuit

must recvive the same current. Taking, for example, total resis
tance of ne at 93.75 ofuns, and EM F aut terminals of generator

xt 110 volis, and applymny rule No. 1, we get
. E 110
CUTR 955
Applying the same principles to the coils, E3, E?2, E3 and E¢, we
find that current at termnals of each is the same.

Example (5} Suppose the same external circuit was connected
to # generator having w resistance of toohms. The EM F of the
50 ohim coil has been found to be 6o volts, what is the EMF
the termmals of the generator, and what would be the EMF of
the generator on open circuit.

The totad R of our coils has been found to be 93,735 o, and
by rule 3 we demonsirate that, as the resistance of the coil is to
the total R of the circuit, so is the EMF at the terminals of the
coil to the E M F at the teaninals of the generator,

Or, AN 3§01 Q37531001 X,

and .. x = 025 EMF at terminals of generator.

= 1,17 amperes.

By following rule 1. we find the current at the terminals of coil

Na. 1 to be
$3 = 1.2 amperes,

The total resistance of the circuit s the internal resistance of
the generator=10 olms; the resistance of the conductors, of
which no account has been taken, and the resistance of the four
coils =93.75 ohms.,

10 +93.75=103.75 ohmng, total R of line.

Then to find required E M F of generator to matmtain a currént
of 1.2 amperes through a resistance of 103.75 ohms, we must
apply rule 2.

E=RC,
UF 1.2 X 103,75 = 124.5 volts, required E M F of generator.

STRENGTH OF BOILERS.

Having determined the strength of the boiler at the joints, we
next require to determine safe working pressure, thickness of
plate, tensile strength per sectional inch, ete.

A standard boiler is said to be 32 inches in diameter and bavea
safe working pressure of 100 pounds per square inch, if con.
structed in best manner of iron plate one-quarter inch thich, hav.
ing a tensile strength of 48,000 pounds per sq. inch of section,

From this, then, we can construct the following formula to deter-
mine the safe working pressure of any boiler :

TS x 2T x J strength of joint
DxFS =P
and from this we require but a slight transposition to construct a
formula to determine cither the diameter or thickness of plate re-
quired to conform to this standard, and
DxPxFS | .
ISw =2T+2=T, and
TSx2T"x ¥,
PxFS

This formula refers to any boiler, no matter whether constructed
of iron or steel, 48,000 pounds being taken as the tensile strength
for iron, and 60,000 pounds being 1aken as the tensile strengih for
steel, and four being taken as a factor of safety in each case
when boiler is constiucted in best manner,

Example (1): Find the safe working pressure of an iron boiler,
made in best manner, joints having a sectional strength equiva.
lent to 50°%/, of solid plate ; boiler being 42 inches in diameter and
having plate 3¢ of an inch thick.

=D.

TSx2Tx*/, . 48,000 X .73 X .70 .
—PREg =P= T kg =wso pounds, safc working
pressure.

Same boiler in steel would become :

17X 3 =187.5 pounds per square inch safe working

pressure for steel.
Example (2): Find the required thickness of plate (steel) re-
quired in a boiler five feet in diameter, to carry a safe working
pressure of 100 pounds to the square inch, sectional strength of a
triple rivetted joint being 70°/, of strengrth of solid plate.
DxPxFS
F§x, =D
60" X 100 X §
160,000 X .70

=2T=

283 inches, or nearly J incly, required thickaess

of plate.
Example : What diameter should a boiler be when constructed
of iron made in best manner and with % inch plates, working

\
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pressure to be 200 pounds per square inch, joints and rivet sce-
tions having A tensile strength equal to .70% of strength of solid

e,

" TS 3T x %oy 4800018 X ‘7°=33'6°°=4: inches.
IPx FS 200% 4 8oo
Same boiler constructed in steel :
6_9.ooox 1. X .70 _ 42,000
200 X% 4 8oo

Example: Find the strain per scctional inch on a boiler 42
inches in diameter, having ¥ inch plate and having & working
pressure of 100 pounds per square inch,

Formmla ¢

PxD_100x42

==y =8300 pounds strain per scectional inch of
2 S

o

=g52.5 inches.

plate.
STEEL FURNACKS AND FLUES.

The Canadiaa Steamboat Act provides that the external working
pressure to be allowed on plane circular steel furnaces and tlues
when subjected to such pressure, when the longitudinal joints are
welded or made with a butt strap, shall be determined by the
following formula : 90,000 x the square of thickness of plate in
inches + (leagrth in feet + 1) x diameter ininches equals the working
pressure per square inch, provided it does not exceed that found
by the following formula :

’ 8,000 x T"

D
T” thickness in inches.
D" diameter in inches.
The length to be measured between the rings, if the fuanace is
made with rings.

Example: Find the working pressure of a circular flue 36 inches
in diameter, 6 feet long and made of 34 inch steel plate.

0,000 3§ _ 90,000 X 1406 _ 12654

= 50 pounds working pressure.

(6+1)x36 7% 36 252
Check 8,00?): T =8.ooox '375=83.3 Ibs.

The vollapsing pressure of a plane circular furnace tube is
found by the following formula :
806,300 x T? _
D.L
When T equals thickness of plate in inches.
D equals diameter of flue in inches.
L equals length of flue in feet.
Example: What is the collapsing pressure of a furnace tube
whose diameter is 36 inches, length 6 feet and thickness of plate

Jinch?
806,300 X .1406 _ 113,365.78
36 %6 7216

CORRUGATED STEEL FURNACES AND FLUES,

Steel flue furnaces, when new, corrugated and machine made,
and practically true circles, the working pressure is found by
the following formula, provided that the plane parts at the ends
donot exceed six inches in length, and the plates are not less
than & of an inch thick and furnace made in one length,

12,500 x T”
SR
And for corrugated iron furnaces made similarly the following
formula can be used :
10,000 X T”
D

Example: Find the working pressure allowable on a corru-
gated steel furnace flue 42 inches wide, 7 feet long and 34 thick-
ness of plate,

=524.84.

=working pressure.

=working pressure.

12,500X.375
42
Find the working pressure allowable on same fumace con-
structed in iron.

= 111,6 pounds.

10,000 X . 375
42

=89.3 pounds.

The clectric light company at Dartmouth, N. S., have offered
to dispose of their plant to the town for $30,000. By agrecment
they are bound to give the corporation the first right of purchase.
The citizens’ committee has reported that the plant is not suited
10 the requirements of the town, and it is probable that arrange-
ments will be completed with a New York company, represented
by C. K. Corsaut, to purchase the plant.  This company have in
siew the development of the water power at Fall River, at an
expenditure of $100,000.

PERSONAL.
Mr. J. B. Kelly, of .lyth, Ont., has accepted the position of
manager of the Goderich electric light plam,
Mr. Chas. W. Hagar, formerly manager of the Royal Electrie
Company, Montreal, has been appointed manager of the Dominion
Burglary & Guarantee Company.

Mr. J. F. Richardson, chief electrician of the Canadian Ducific
Railway, has just returned from the Yukon, where he surveyed
the route for a telegraph line over Chilcoot Pass.

Mr. Shirley Davidson, of Momtreal, has accepted a posion as
clectrical engineer in Jamaica. Mr, Davidson was caplain of
McGill University football team, and is an all-round athlete.

We regret to learn that Mr. F. S, Barnard, managere of the
British Columbia Electric Railway Company, is suffering from a
broken leg, the result of being thrown from his buggy.

Mr. Peter Patterson, superintendent of the National Tube
Works Co., McKeesport, Pa., wis recently promoted to the posi-
tion of consulting engincer.  Mr. A, M. Saunders has been ap-
pointed superintendent.

Mr. W. L, Bird, of Bracebridge, Ont., at present taking the
course in electrical engineering at the Canadinn General Electric
Company's works in Peterboro’, has accepted a position with the
Lachine Rapids Hydraulic & Land Co.

Mr. F. B. Brothers, superintendent of construction on the Mont-
real Street Railway, left a tottnight ago for Jamaica, in connec-
tion with the proposed electric railway at Kingston.  Mr,
Brothers expects to return to Moutreat in a short time,

LEGAL DECISIONS.

A cAsE of considerable interest was heard at Stratford, Qut.,
last month, being anaction for damages brought by Cyrus Hack-
ing against H. P. Dwight, president of the G.N.\W. Telegraph
Company. Hacking, who was an operator employed by Messes,
Gladwin & Donaldson, brokers, of Buffalo, wrote the lxtter firm,
who had leased a wire in Western Ontario from the Great North-
western Telegraph Company, intimuting thit they were being
overcharged by the G.N.W. Telegraph Company. The letter
was shown to President Dwight, who wrote Gladwin & Donald.
son to the effect that Hacking's epistle was ““a picce of gratuitous
impertinence,” and that Hacking *“was on the bhick list for some
time and was likely to remain there.”  Hacking complained that
Dwight's letter was libellous and cliimed damages.  The jury
returned a verdict for Mr. Dwight, asserting that there was no
libel.

The American Society of Mechanical Engineers met in
New York this month, and from the number and vatue of the
papers presented the proceedings must bave been of more
than usual interest.  Mr. F. R. Hutton, 12 West Thirty-first
street, New York, is secretary of the society.

The annual statement of the Cornwall Street Railway Company,
recently issued, showed a total year's business of $:3,282.68, made
up as follows: Passenger receipts, $16,357.35: freight, $1,661.47;
other sources, $7,003.80. The operating expenses were Sz20,-
172.81, the items being salaries, repairs, fuel, snow sweeping, in
surance and sundries. The boud interest was $2,500, and the
account interests $1,250, leaving a net profit of $1,350.87. The

capital stock of the company is $150,000, and it has in the treasury
$33.800.

C. E. SHEDRICK

Manufacturer of ~mmmm SHERBROOKE, QUB.

MGl GRADE ELEGTRIGAL APPARAILS

Licensee of the Whitney Rlectrical Instrument
Company’s Patents 1n Canada.

“Akw

FOR SALE-CHEAP

A new 100 kilowatt, 125-volt multipolar direct current dynamo ;
latest steel frame type, with iron-clad armiture; 2 most complete
set of station attachments; suitable for incandescent lighting,
with a capacity of 2,000 sixteen candle power lamps, or for power
or clectro-chemical purposes; bas never been used only for a test.

For parliculars apply to E. H, HiusoRx, 73 Brunswick Ave.,
Toronto, or to Joux Towmig, Kincardine.

THE ONTARIO PEOPLES SALT AND Soba Co., Limited.

Patronize Home Industries. Al Fack jcatrial,
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ELECTRIC RAILWARY DEPARTMENT.

ELECTRIC RAILWAY DEVELOPMENT.

Ax exchange gives some interesting firgures relative
to the development of electric railways in the United
States :

Ten years ago there were only 86 miles of electric
railway track in the United States.  Now there are over
14,000 miles. In these ten years street railway propul-
sion has been revolutionized.  Horse cars have disap-
peared entirely from most of the lines and will soon be
cutiositics, cable lines have probably reached their
maximum mileage, while the number of electrically
operated cars has grown from 172 to 37,000. These
are some of the impressive facts shown by the following
table, taken trom an article in the Western Electrician,
entitled “* A Decade of Electric Railway Development:™

January 1

1888 1897

Total number of operating strcet railway come

prmes in the United States (X Sob
Number of street railway systems ulwr:m-(l by

horses 500 107
Number of steeet l.ul\\.\\' \\\l(‘ll\\ opmnlcd by

cable I8 3N
Number of strect |.ulw:|_\' systems 0|wr.'|lv(l by

steam dumnues not mcludimgs elesated) . 33 33
Number of street s:ul\\"n) systems operated by

clectrieity s e . . . 2t (&N

Mileage of horse car e k

Miage of cable ttack 217 513
Mileagze o steam dummy ek, (not ine lmhnb

clevated) 210 143
Milcage of electrie track . 87 13,550

Total muleayre of street var tracks 3993 13.250

Number of horse cars 21,730 3,004
Number of cable cars . . 2,777 5957
Number of steam dummies and cars . . 423 ns
Number of clectrie cars . 178 37,097

Total number of sticet Gars, all desenptions 23,108 37,030

In 1888 the horse car tracks represented over g1 per
cent. of the total, and the electric railway tracks a htile
over 1 per cent. At the commencement of this year the
horse car tracks were a little more than 61, per cent. of
the total, while electric railway tracks represented more
than 8g per cent. and were still growing. It is import-
ant to note, however, that in these ten years of electri-
cal development very little progress has been made in
the direction ot substituting clectric motors for steam
locomotives, excepting upon elevated roads.

Co o Madesc A Jo Nelles, and Mre. Jeanings, C.E., recently
made a tap over the proposed extension of the Hamilton, Grimsby

and Beamsulle radway from Beamsvitle to St Catharines.

The by Jaw 1o guarantee the sum of $30,000 for the bulding of
an clectrie ratlway in St Thomas, Ont., was carried by the rate-
parers on the 30th ultimo by a leege majonty. Under the s
ment the company must build six and onc-half miles of wrack.
Me. ). HL Sttl s the promoter of the scheme.

Messrs, B F. Mackenzie, of
Toromo, were in Montreal recently completing arrangements for
the construction of the clectne railway at Kingston, Jamaica, re.
ference to which was made in the November number of the News,
Fhe work of constiuction is to be pushed on rapidly during  the
winter months, ~o that by the next hot spell the inhabitants of the
wland may enjov all the delights of rapid locomotion in hiot
weather, without the discomfort of personal exertion.  Amony
those interested in the Jamaea syndicate are s H. M. Whitney,
Boston, Masw.; F. S0 Pearsan, New Yok ;o Jas, Ross, Montreal;
Williamt McKenzie, Torooto : WL R, Ross, Q.C,, Halitax 1 R, C.
Brown, Halfax ; B, F. Pearen, Hahfax; R, Do MeGibbon, Q.
Coo Montreal : Gramiille 0 Cunningham and W, R, Chapman,
Montreal.

gree-

Pearson, of Habfax, and Wm,

THE LATE MR. ROSS MACKENZIE,

A rereeravt from Nelson, B. C., a few days ago,
announced the death of Mr. Ross Mackenzie, a gentle.
man well-known to many readers of this journal. Ay
the time of his death, which is supposed to have resulieq
from an injury received at Niagara Falls, and for which
an operation was performed, he was employed officially
by the C. P. R, in connection with the construction of
the Crow's Nest Pass railway.

The late Mr. Mackenzie had for years been engaged
in railway work. He was a son of Mr. Camphell
Mackenzie, of Toronto, and was born in 1857 in the city
of New York, but removed to Canada when quite
young. In 1873 he entered the service of the Shedden
Company in loronto. and two years later was removed
by the company to Hamilton. n 1878 he accepted the

Tue Late Mg, Ross MACKENZIE,

position of book-keeper for the Credit Valley railway,
and in 1884, when this railway was merged in the Cana-
dian Pacific railway, he became general superintendent's
accountant of the Ontario division. Afterwards he was
removed t> Montreal, where he remained for several

years. Shortly after the completion of the Niagara
Falls Park and River Railway, the management thereot

was offered to and accepted by Mr. Mackenzie. About
one year ago he tendered his reignation, and quite
recently accepted a position on the Crows' Nest Pass
Railway. Mr. Mackenzie was a member of the Cana-
dian Electrical Association, and served on the exccutive
committee for one year while manager of the Niagara
Falls road.

A few years ago Mr. Mackenzie stood in the front
rank as an athlete. He was best known as a lacrosse
player, being captain of the Toronto lacrosse club carly
in the eighties, and the holder of the waorld’s record for
throwing the ball.

The American Rattan Co. have just completed their new fae
tory and are removing to the town of Walkerton,  They have
purchased from the Royal Electric Co., for lighting their factory,
a complete electric lighting equipment.
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SPARKS.

Brockuville, Ont., is agitating for a municipal lightung plant.

An eleutric light plant is beimg fustalled at MeAdam Junction,
\.B.

Noble & Barber, electrical contractors, have started business
m Montreal.

The town of Cobouty, Ont., are asking for permission to install
an electric light plant.

The city councit of Steatford, Ont., will advertise for tenders
for the right 1o build a steeet railway.

Messrs. Smith & Co. have a contract for lighting the village of
Gatincau Point, Ont., by clectricity.

Late exports from New York City to Hamburg, in Germany,
mcluded large quantities of electrical supplies.

Etias Rogers has put in a dynamo for electrie lighting and to
operate the crane used in unloading coal vessels,

The Dodge Wood Split Pulley Company, of Toromto, recently
receved an order from an English firm for 3,900 pulleys.

The Knowlton Electric Light Company, Knowlton, Que., has
teen dhssolved.  Austin W, Peters is now sole proprictor.

The Montreal Street Ranlway Company have re-clected Mr, L,
J. Forget president, and Mr. Janies Ross vice-president.

Two hundred and twenty installations of electrie light are said
1o hiave been made in Bucnos Ayres, Argentne, this year.,

The Mayor of Hamilton has been interviewed by a gentleman
who subnutted a scheme for an electric radwiy from Hamilton to
Caledonia.

Mr, H. J. Beemer is credited with a scheme to purcliase the
North Shore line of the C.P.R., and have the whole Quebee sys-
wem electrified.

Me. Morley Jarvis, of Guelph, and Mr. Page, of Si. Marys,
have mvented an apparatus whereby exhaust steam can be used
for different purposes,

The Deschenes Lighting Company have been asked 10 streteh
wires across the river and supply clectric light to the illages of
Rritannia and Birchton, Que.

Mr. St. Germiain, of North Toronto, is said to be negoviating
for the construction of horseless carriages, to run between York
Mills and the C.P.R. crossing.

‘The Hull Electric Company has purchased the Aylmer branch
of the C.P.R., which is at present under lease, the price being in
the neighborhood of $100,000,

The town council of Annapolis, N.S., have voted in favor of
purchasing an clecteic light plant. The question will be sub-
mitted to a vote of the ratepayers.

The appeal of the London Street Railway Company against an
assessment of $80,000 on rails, poles and wires was argued a fort-
night ago, and judgment reserved,

Swainson & Pierce have commenced business at Wallaceburg,
Ont.  They will bandle electrical goods, such as medical bat-
tenies, door bells and burglar alarms,

The Ottawa Street Railway Company bave experienced consid-
crable trouble on account of motors bemg either absolutely de-
stroyed or seriously damayged by water.

A scheme has been mooted to build an clectric railway from
Bobeaygreon to Peterboro, the cost being estimated at $200,000.
Provincial and Dominion aid will be asked for.

The Kingsville Electric Light & Pewer Co. have placed an
onder with the Royal Electric Co. for a 30 light 6% amp. arc nn.
chine, with Jamps, for lighting the streets of Kingsville.

Abtaham Goodwin and John Keer, Brantford, have bought out
the vepair department of the A. R. Williams Co.’s machinery
agency there, and will operate it on their own account.

The Dominion Cotton Mills Company have given a contract 10
the Lachine Rapids Hydraulic & Land Company for the supply of
clectncity for power purposes for a period of twenty years,

Messes. Moodie & Son, of Tercebone, Que., have completed
their new factory and are lighting the same throughout with elec-
tricity.  The order for the electrical apparatus has been placed
with the Royal Electric Co., Montreal,

Mr. Trefle Lavigne, foreman in the street railway power house
at Outawy, and who recently ran for adderman in Victoria Ward,
is suffering from an electric shock. He was working on one of
the mackines when he made a short circuit.  Immediately the

wires which be was holding became aomass of thame, and his
hands got a severe scorching.

The Lachine Rapids Hydraunlic & Land Company have made »
propasition to the Harbor Commissioners to supply shipping inter-
ests with electrie power for loading and unloading vessels, The
chiet engzineer has been requested to report on the proposition,

The St. Jerome Llectric Light Co., of St. Jerome, Que,, have
purchased from the Royad Electeic Co., and are installing in that
town, i 530 kaw, S.K.C. twoephase alternating curtent dynamo,
with Stanley transformers, cte. They expect to start up with 730
lights installed.

Anamportant innovation s bemg made on the Canadian portion
of the Grand Trunk Railway system, in substituling compressed
air for steam as a motive power in theie shops, 1t s said to be
cheaper than steam, and has been applied suceessfully in the
shops at Toronte, Belleville and other places.,

1t is rumored that the Sherbrooke Street Rathway Company will
extend the hne to Lattle Magog Lake next summer. [t s also
ruored that Messes, Ro N, Arkley & Son will construct a daun
on the Magog, Yelow the Little Lake, at a point on Mre. Henne-
ker's estate, to de.clop supplementary power for the company.

The Folger-Hammond Mines Company has been organized in
Toronto, Sir Richard Cartweight being president and Mec W, HL
Cavvey secretary. ‘They propose operating near the Saw Rell
ming, in northewestern Ontario.  Tenders will be imvited for the
supply of clectric power from Clearwater Falls, one mile distant,

The Departiment of Public Works at Ottawa has been advised
of the completion of the extension of the povernment telegraph
line along the north shore of the St. Lawrence, from  Esquimault
Point to Agwitnus, & distance of 8o miles.  Offices have been
opened for business at Agwanus, Piastro Bay and Sheldeake.
The line is now 330 miles from Belle [sle,

The Windsor Electric Light & Power Co., of Windsor, N. 8.,
whose plant was  destroyed by the late fire, immediately
started to rebuild the same, and have given an order to the Royal
Electrie Co. for apparatus and transformers, cte., consisting of 8.
K.C. alternators and Stanley transformers.  The ashes of the otd
station had hardly grown cold before the ovder for the new ap-
paratus was placed.

Referring to the proposed trausmission plant at Goldstream,
B.C., Mr. F. S. Baroard, manager of the Rritish Columbia Elec-
tric Railway Company, writes as follows: “We have not yet
definitely decided vpon plans for a transmission plant. I may
say, however, that our generating station will have a capacity of
about 1,000 h.p., developed by water delivered under o 570 fi,
effective head.  Thus power wall be transmntted by & voltage of
about 10,000 to the sub-station at the city of Victoria, a distance
of about twelve miles, and there distributed for the purposc of
runming our street cars, are and mcandescent light and power
vircuits.

The corporation of Fort William is about to erect as complete
an electric lighting  plant as, perhaps, s in use in any town in
Canada.  They are installing one 30-hght 2,000 C.p. arc dynamo,
with 35 double or all-mght Eunps for lighting the streets of the

 town and the C. P. R. yards, and for the incandescent service are

installing an S.K.C. alternating current dynamo with a capacity of
1,000 lights, with Stanley teansformers throughout.  The corporit.
tion expects to be in o position to furnish light by the 1at of
January next. The entire clectrical equipment has been bougiit
from the Royal Electric Co., and the engines and boilers from the
Robb Engineering Co., of Amherst, N.S. The station which
is now being erected is only temporiry, and will likely be changed
in the spring when the new waterworks system is instadled.

~ GEORGE WHITE-FRASER ~

OUNGILING GLEGTRIGAL ENGi

Muw. A, Insr, Eige, Exce M, Cax, Soc. Crv, Exes,

Advice on Management of Central Stations; Plans, Esti-
mates, Specifications, Construction, Alterations, Exten-
sions, Tests—Steam or Water Power and Electric Plants.,

18 Imperial Loan Building
32 Adelaide St. E.
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SPARKS,

The clectric light plant at Deayton, Ont., owned by J. L. Pol.
lock, was recently damaged by fire.

The motormen and conductors of the Ottawa Electric Raitway
have formed a fratermal organization,

The Rosamond Woolen Co. have ordered an $8,000 boiler and
enpine from Goldie & McCulloch, of Galt.

Mr. J. E. Jones, of Kingston, Ont., has invented a street car
fender, which ix said to work very satisfactorily.

The Canadian General Electric Company have in course of con-
struetion at Yeterboro’, Ont., a new power and pump house.

The London Street Railway Company will probably retum to
the use of coal stoves. It is suid that heating by electricity ex-
hausts 100 much power.

At the Dighy, N. S., electric light station recently, the attach-
ment o the govemor gave way and a smash-up followed. En-
Kincers Daley and Armstrong received a slight  «k.

The St. Jerome Power & Electric Light Con,, any have had
such success in canvassing for lights that they have changed their
order fiom a 1,000-light S.K.C. machine 10 one of 1,500 lights
capacity.

The Gravenhurst Electric Light & Power Company have pur-
chased new arc lamps,

The Cascade Water Power and Light Company, composed of
Rossland and Spokane capitalists, will build an clectric railway iy
the vicinity of Grand Forks. 1t will also furnish electric light,

Mr. A. A. Dion, of the Ottawa Electric Company, is dcli\-eﬁng
# series of lectures on “ Electricity * at the Canadian Inityge,
A large number of students are taking this course at the institute,

Charles R. Hovmer, of Montreal, general manager of the Cana.
dian Pacific Telegraph service, the Postal-Pacific Telegrapy
Company, and the Commercial Cable Company, has lately re.
tumed from the west. He says that within the next year the
Canadian government will construct and complote a telegraph
line to Dawson City, and by the identical route originally suneved
30 years ago by George Kennan, the Siberian traveller, )

The United States consul at Crefield reports the discovery of
what he termy incandescent gas. A single jet of ordinary. size
can emit light of much more than 1,000 candle power, and fine
print can be read at a distance of 100 feet. The inventor says
that the cost of a light of 1,500 candle power is only 445 (‘elllsp'«
hour, while that of an ordinary clectric light of 400 candle power
is 14 cents per hour.

.
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The Governor Gene ral has approved of the rules for the mspec- Some years ago a company was formed m Bridgetown, N, §

. "

tion of steamboats and tor the examination of marnme engeers., to hght the town by clectnoty, but nothing was done.  Now we

[t is rumored that the Atlantie and Lake Superor Ralway
Company, who own the Lachote and St. Andrew < culway m the
province of Quebey, intend comvertmg the road te an electrn
svstem and extending o to Canllon, The question of motne
power has not yvet been defintely dedaded upou.

are wtormed that the company have completed arrangements Wwith
the owners whereby they will acquire the right to lay pipes, con.
struct dams and sluees, and build a complete waterway from
Cutrels Brook, In addinon to hghting the town by clectricty,
they also propose W turmsh power tor commercial purposes,
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