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ELECTRICAL PLANT OF MACDONALD
ENGINEERING BUILDING, McGILL
UNIVERSITY, MONTREAL.

Tue lighting and power electric station of McGill
University, Montreal, has, during the past year,
undergone extensive enlargement and up-to-date altera-
tions. The dynamo room is located in the basement
floor of the Workman Technical Building, beside the
boiler plant. The room is 36 ft. by 34 ft., with stone

motor generator (Lundell) is used as a booster for
charging these batteries.
FOUNDATIONS.

The foundations for engines and generators are sub-
stantially constructed. The floor rests on bed rock.
upon which is placed 18 inches of concrete, two
ply of tar paper and asphalt, then again six
inches of concrete, and one inch thick of Mosaique
pavement. “The foundations for the 75 k.w. generator

ELECTRICAL PLANT AT_MCGILL UNIVERSITY.—VIEW OF SWITCHROAKD.

walls, covered by coats of cement. The floor is ot
Mosaique, presenting a well-finished appearance.

GENERATING PLANT.

The equipment of the generating plant comprises a
35 k.w. Edison-Hopkinson dynamo, direct coupled to a
high speed Willans engine; a 33 k.w. Siemens dynamo,
also driven by a Willans engine, and a 75 k.w. multi-
polar General Electric generator, driven by a 100 h.p.
Goldie & McCulloch horizontal engine. Space is re-
served in the dynamo room for doubling the present
capacity of the station. Beside this, twosets of storage
batteries of 53 cells each, of the Crompton-Howell type,
Soo amperes-hour capacity, render useful service in
lighting the buildings at night or on holidays. Askow

are carried 6 feet below the floor level; the rock
was picked out and solid concrete masonry put in place;
1% in. bolts are sunk 3 feet deep in best cement con-
crete. The foundations above the engine room floor
are made of enamelled bricks placed on edge, with
corners of dark red marble. Thosc for the Willans en-
gines and generators were simply Iaid on the rock, the
facing above the level of the room being of light color
enamelled brick, with corners of marble.

THE SWITCHBOARD.

The switchboard, as shown herewith, is 16 fi. long
by 8 ft. high, and supported on pedestals 18 ft. above
the floor. The board is of polished black enameiled
slate 2 inches thick, made up in four panels, viz.: The
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lighting grenerators panel, the distribution panel, the and Mining Building, and the Observatory.  lhe light.
power pancel, and the storage battery panel.  \s this  ing is obtained by the combination of arc and incandys.

board will sometimes be left to the care of inexperienced
people, it is so arranged that no harm can be done to
the machines or apparatus by improper handling.

The lighting panels are so arranged that the buildings,
containing three thousand ligghts, canbe lighted by the two
35 k.w. dynamos in series, or,if the foad is light, by one of

cent lamps,  The large laboratories and testing rooms,
together with the toundry and the forge, are hghted b,
General Electric enclosed arc lamps and long-h.,m;n;}
lamps of different makes.

There are at present a dozen of these Yamps instally.
The total number of incandescent lamps is approx.
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ELECTRICAL PLANT AT MCGiul UNIVERSITY,

them running on the two-wire system, orby accumulators.

The power panel is fed from the multipolar General
Electric generator, at 125 volts, there being a separate
switch for each distinct power service.

‘The storage battery panel enables the two sets of bat-
teries to be charged in multiple ; there is an automatic
circuit breaker, and Aaron watt meters to measure the
charges and dischargesfrom the batteries.  Each machine
possesses its amperemeter and voltracter, and Thomson

~\I1EW OF GENERATING RooM.

mately 3,000. The feeders for lighting and for power
are entirely separate and distinct. The motors, with
the exception of fan motors, are not allowed to be
placed on the lighting mains, while the general arrange-
ment Of the feeder system for light and power is such
that each building has entirely separate sets of conduc-
tors from the switchboard. The going-out feeders are
carried through a vertical recess, built over the switch-

board, leading to the root of the dynamoroom. These,
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ELECTRICAL PLANST AT McGiLL UNIVERSITY.

recording wattmeters are placed behind the board to
measure the power demanded by each university build-
inr.  Carpenter enamelled rheostats are used

THE LIGHTING SYSTEM.

The buildings receiving light and power from this
plant are the following : The MacDonald Enginecring
Building, the Workman Technical Building, the Mac-
Donald Physics Building, the MacDonald Chemistry

fourteen in number, are led to the different buildings on
iron brackets and steel poles.  In entering the buildings
the feeders are run in iron-armoured conduit to main
switches, so as to be able to cut out the buildings en-
tircly from the mains.

THE MOTOR SYSTEM.

The motors used for driving the various classes of
machinery in the different buildings vary in size from 1
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to 25 h p.  In the Engincering building electric motors
are mode to drive pumps, crushing machines, clevators,
fans and shafting of all kinds, for ordinary work and
expenmental purposes.

In the Mining and Chemistry building the entire
equipment of machinery is driven by clectric motors.
In the Physics building ¢ battery of storage cells, for
experimental purposes, is charged from a motor-gener:-
tor. Electric motors are also in use to run fans and
machines of different kinds. The total horse power in
electric motors is estimated at 1335 h.p.

The Engineering building, the \Workman building
and Physics building are wired on the three-wire system.
The Mining building is of the ordinary two-wire system.
When the load is light, i.c., during the day, the multi-
polar 75 k.w. is run alone to supply both light and
power to the buildings.  The pressure for the motors is
125 volts, but this is reduced for the lights to 105 volts
through a dimmer.  When the load for light exceeds
;0 amperes, the lighting load is thrown on one of the
Willans engines running on the two-wire, or with the
two Willans running on the three wires.

The motors are all stopped at five o'clock, the multi-
polar generator being then available for lighting pur-

re—e—

Mg, L. A, Herpr, E.E,, MAE,

poses. If, therefore, the load has exceeded the capa-
city of the two Willans engines, either one of the build-
ings can be thrown on this new machine. The plant
has now been in operation one year, and has given entire
satisfaction.

The total capacity of engine is 200 h.p.; of generators,
145 k.w.  The rated capacity of all motors installed is
135 h.p., and there are 3,000 incandcscent lamps put up
and a dozen arc lamps. During this time the load at
the switchboard has been approximately 30 h.p. dur-
ing day-time, increasing to a maximum of 100 h.p. from
4-30 to 6.30 p.m.; at that time the batteries are thrown
in. The two batteries are placed in parallel when the
demand exceeds 100 amperes.  If the load is very light,
one battery alone is placed in circuit, but an electro-
magnetic device will put in circuit the other battery if
the first should show signs of being discharged or of
failing to do the work. These batteries, situated in a
well-ventilated room beside the dynamo room, have
been in operation for the last five years, and though
same difficulty was experienced with them at the start,
they are now working very satisfactorily. Daily records
of power produced are taken ; this is recorded by watt-
meters placed in circuit both on the machines and bat-
teries. It is impossible, however, to determine the

actual consumption of the plant, for the same boilers
provide steam for other purposes than that of the light-
ing plant. A large amount of electric power is also
absorbed by «xperimental work done in the electrical
laboratories and experimental dynamo room.

Lo A HERDT, B.Ko, MACE.

The total electrical plant was designed and all the
details of the engineering drawn up by L. A. Herdt,
E.E., Ma.E., Lecturer in Electrical Engineering, McGill
University, and under his supervision the equipment
was installed.

Mr. Herdt, a portrait of whom we present, graduated
in the mechanical engineering course, with honors, in
1803.  He was laboratory assistant in the Laboratoire
Central d'Electricite, Paris, and then took a course in
electrical engineering at the Electro-Technical lastitute,
Montefiore, Liege, Belgium, taking the degree of E. L.
with highest honors.  In September, 1894, he was ap-
pointed assistant chief electrical engineer to the Thom-
son-Houston International Company, and one year later
accepted the position of demonstrator of electrical en-
gineering at McGill University, with charge of the
electric light plant.  In the succeeding year he was ap-
pointed lecturer in electrical engineering.  During the
summer holidays he is engaged in cansulting engineering
work. The degree of Master of Engineering was con-
ferred upon him at the last McGill University convoca-
tion.

OTTAWA ELECTRICAL ASSOCIATION.

A courLe of informal meetings have been held by a
number of Ottawa electricians for the purpose of form-
ing an association which will be of interest techunically
and socially to those engaged in electrical pursuits in
and about the city of Ottawa. A committee, with Mr.
B. Nolan as chairman and Mr. E. O'Reilly secretary,
has been appointed to draft a constitution and by-laws
and report to another general meeting, at which
oflicers for the Ottawa Llectrical Association will be
elected. It is the intention of the prime movers in this
matter to complete all preliminary arrangements during
the coming summer and to start work in carnest ecarly
next fall.  The reading of papers, lectures by prominent
clectricians, and discussions on current topics, inter-
mingled with social features, comprise the proposed
programme for next winter. The mutual advancement
of members will not be lost sight of, and a proposition
to incorporate a beneliciary clause in the constitution
will be dealt with at the next meeting.

The Laurentide Pulp Company, of Grand Mere, Que., have
ordered two 53 kilowatt direct connected generators from the
Canadian General Electric Company.

The Brantford city council has invited tenders for lighting the
city by 120 arc lights of 2,000 candle power and So incandescent
Lamps of 32 candle power, and also for furnishing a municipal plant.

The Cataract Power Company hitve mide a proposition to the
city of Hamilton to pump the water supply by clectricity,  The
ity engineer has reported agamst the acceptance of the offer,
but the council has dedided to engage an expest 1o report on the
relative cost of steam and electric power for pumiping purposes.,

The Electric Reduction Co., of Buckingham, Que., have
ordered from the Canadian General Electric Company & 1000 h.p.
threesphase revolving field generator.  This machine is of the
same generil type as those supplicd for Lachine and West Koote-
nay, except that it is wound for the very low potential of 735 voits.
1t wiil be direct connected to the jack shaft, running at 163 revo-
lutions per qunute, and will be by far the largest generator now in
use in Canada for clectrolytic purposes.
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THE COMPARATIVE ADVANTAGES OF STEAM
AND WATER POWER.
iy " Econouy ”
Now that the attention of the public is beng closely directed
to the poxable utibization of the many valvable water powersy
1adie, it may be of mierest and advantage to

which we have m U
consider their salue in comparison with the best known alicrnatne
method of genetating energy, viz., by steam,  The pracucal side
of the question may altmost be negledted, becanse modern saience
has so mproved hydraulic machinery that the best classes ot
water wheels may be pliced about on a par with steam engines
as regards regularty  of servce and general satisfactoriness,
The wam terest will center i the commeraal features of the
companson  and might take the form of the question, ¢ ader
what circumstances s waler power a more cconomical prime
mover than & steam engme 2™ which leads to the next question

*Can there be conditios which will cause steam power to be
more economical than water power?”  Both steam and water
power, in what may be called their “Craw™ state, must be rendered
available for use by more or less expansive processes, including
in many cases the transanssion of the energy from the point of
production to the point of vhlization ; and it will be evident that
there may be many conditions, physical and commercial, which
may have consuderable effect in modifying the value of one formn
of energy i comparison with the other.

Qur rvers and steams are most of them short, and the couantry
through which they run being denuded rapadly o forests.  Hence
they are very seasitine 10 the precipitation and respond sery
rapidly to i, bewnyg swollen shortly  after rains, and carrying off
large volumes of water in a short space of time.  Similarly, after
a penod of diy weather they shrink to sometimes a very small
propottion of thewr maximum flow.  Even those streams which
rive wn marshy locabities which absorb and retain moisture better,
largely depend on the character of the fall weather.  Should
there be a conmderable suowfall before the severe cold sets in to
freeze the ground, then the stream will keep 4 more steady, even
flow during the winter than it willaf the hard frost sets in before
the snow,  And if the somewhat exceptional condition be met
with of a dry  summer, with bttle preaptation, followed by an
carly and severe frost without saow sntil late in the fall, then it is
probable that many streams would dry up almost completely for
several weeks, if not months, Water, therefore, as a source of
power, can not be consideted always satisfactory in point of
rehabality , ualess some means can be taken for averaging up the
flow , storing up the excess m times of flood, and letng st go in
This expedient is well recognized and
frequently adopted . but the expense of the storage resenvoirs is
likely to be so great that only peculiar commerdial conditions
would justafy it The vost of devclopment of A water power also
s an atem that iay become very serous. It is but seldom that
the favorable condition 1 found of plenty water and a large direct
fall. A~ icrule the large streams, particulardy in Ontano, have a
somewhat slow current, and a high head could be oblained ounly
by carrying the water in a long canal, which would cost heawsly.

tumes of low water.

It i~ therefore evident that, taking everything mto consdera-
tion, the first cost of 4 water power plant to render available a
certun defimte, contimuous horse power, depends on the cost of
machinery, dams, and perhaps storage reservoirs. I the power
required does not exceed the mummum  flow, then the reservores
are not required , but they will be of the average flow is neces-
sitry.  Hence st s quite possble that the total fiest cost of a water
power enterprise, indduding the wheels, may be even largely
excess of the total first cost of & steam plant of the same hore
poser capaaiy.  Intact, unless the arcumstances be altogether
exceptional, it s not hkely that water first cost will compare at
all favorably with steam fisst cost. After the first cost of the two
SIMOmMS comes 1 Very importam consideriation- purcl) come-
meracal an s character. Manufacturing establishments  using
poner require transporting facibities for their raw material, and
for their finished product . and just in proportion as these are
bulky or heavy, so does the cost of their transport become a more
potent factor in deciding whether cheap power or low freight is
of greater impurtance.  More especially is this so in establish-
ments that do a prncipally foreign trade, and hence require con-
vement access to i sea or lake port. It is a somewhat unfor-
tunate urcumstance, but in the nature of things, that the largest
commeraal and teansporting centers are far from any consider-
able and swift streams. . We all know of the observant traveller
who remarked on the peculiar coincidence that there was always
a navigable stream close 0 o large manufacturing city, and

therem hies the answer to the question why ciies are vot near
witer powers 3 becauwse navigable wiaters are very geueralhy of
greater importance than very anexpensive power.  Hence the
value of a water power largely depends on ity postion wath re.
gard to railways, canaly, or navigable streams, < Here, howeser,
comes the very important fact that we bave sevetal distingt
means of transmiting power over considerable distances, <o thy
although the best place for generatng bydraulic powe: may be
distant from the most convenient shipping  point, the |l.wl\\"u|ng
space may be bridged.  Readers of the Naws wre, o€ coune,
more especially mterested in the electrical teansmivsion of energy,
so only that method will be considered.

Power kud down in form convenient for use at any pasticalar
spot costs money to develop, and more money to operate ; and
whether steam or water power is the better for any panicular
case can only be arrived at after careful estinae of theie Tespece
tive total costs per year.  These total costs may be divided o
fixed and variable expenses. Among the former are wmterest on
money invested, maintenance and depreciation, insurance, wages,
and the like s among the latter are fuel, oil, and the like. Every
enterprise is expected to pay a fair rate of interest on the invest-
ment ;3 most have some bonded indebtedness which s a fisst
charge on income, and therefore interest on investment s a fur
charge in making the comparison. No machinery, buildg,
construction, or apparatus of any kind can be expected to last
forever, so that estimating its life at whatever length may be
proper in the light of experience, itis-only sound business 1o lay
by every year out of the gross income  a sum equal to the yearly
deterioration in value, so that at the end of the plaot » useful hife
it may be found to have paid back the monev invested m .
This yearly sum may be expressed in terms of a percentage of
the total cost, the actual percentage varying with the class of
construction or apparatus. A sum must always be allowed for
maintenance, repairs, &c., and for insurance, and the wage
account is always a very considerable proportion of the expenses
of operation.  All the above items can be calculated very closely,
and placed at a pretty accurate yearly sum.  Variable expenses
can also be estimated sufficiently close for purposes of estimate.
This is an expense which is saved in water power enterprises for
the most part, and as fuel is generally one of the larger expenses,
the great advantage of water comesinhere. To compare the above
item by itenr : Whether steam or saier power be used, the mterest
percentage will be the same, so that the respective charges on
this account depead entirely and solely’on the respective costs of
the two methods.  If the whole hydraulic construction be more
expensive than the equivalent steam plant, then the hydraulic
interest charge will be greater than steam interest charge, and

similaily.  This requires a mere comparison of estimates of -
vestment.  Inahe depreciation account this equality s not pre.
served,  The hydraulic plant will probably be far more durable

than the equivalent steam plant.  The dams will last all the long-
er as they are more sohdly built, and a small sum spent yearly
i inspection and repairs will cavse them to last indehnstely.
Besides which a “seccad hand ™ dam and water privilege is just
as valuable as one brand new, if it has been properly mamtaned,
which cannot be said for a second hand steam plant.  Probably a
fair depreciation on the whoie dam, gates, tail race, &c., can be
placed at 2. Of the hydraulic plant, wheels, regulators, shat-
ing, &c., a reasonable life of 3 years may be expected, with the
conscquent depreciation percentage of 45, building 2, of of
solid brick or masonry construction,
be considerably less in a hydraulic than in & steam plant, and will
be smaller as the building i« less fireproof. It must aleo be re-
membered that the first cost of the hydraulic building will very
probably be quite appreciably less than that of the steam building.

The iosurance charge wil

The same items in a steam plant may be reasonably taken at:
For boilers, alife of 10 to 15 years, depreciation percentaye,
10%, ¢ engines, shafting, journals, piping, 20 years, percentage
5 insurance probably 25 cen's per $100 higrher than with water.
As to the wages charge, it is probable that a hydraulic plant (an
be operated just as efficiently as a steam plant, with fewer men,
and consequently smaller wages expense.  The larger the plants
the better for the hydraulic, for while one man cannot properly
attend to more than so many boiler and keep good steam, owmg
to the work increasing as the battery is large, the additional size
or number of witter wheels imposes no greater work on the opera-
tor~. It may be fairly pointed out that there are labor-saviny
devices, such as automatic stokers, which increase the work eth-
ciency of the firemen very greatly, enabling one man to keep
good steam on a number of boilers, but at the same time 1t » wise
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yo cemember that all such devices increase the complexity of a
deam plant, raise the probability of accdent, and render adsis.
able the carployment of higher class engineers at greater expense.
foplants of a certiin capacity it is necessary to employ both
engncet and fireman, one man not being suflicient.  In a water
power one man would be quite capable of looking after the entire
plant, hence the other man’s wagres are saved ; and one superior
mechame can de the work of two and save considerable.  The
great inportane . of this item will be evident when it is considered
what the saving of $1 per day or $300 per year (about the usual
wages of o fireman) will pay the interest at §° on $0,000.  This
means that 4 water power pl:ml mity cost £0,000 more than a steam
plant of equal size, and be an equally good investment, if thereby
one firemar s wages can be saved.

The most important item amony the variable expenses is un-
doubtedly the fuel, which will vary very greatly according to
locality, kind of business, state of markets, ete. In coal mining
locahties refuse can be obtained for almost nothing - for the ex-
pense perhaps of carting it from the pile; in others good steam
coaf costs as high as $6, 87 or 88 per ton.  Wood varies accord-
g to locality from 75 cents to $2.50 acord.  Oil or gras fuel can be
obtamed in certain favored localities. It is of course obvious
that as fuel -whether coal, wood, oil or gas -is less expensive, so
does the value of i water power become fess in comparison with
that of steam.  Another very important commercial consideration
~coal fields are always well supplied with railroad facilities,
ometimes even with canals - so that the two most important
manufactunng  advantages are found together: easy traosport
and cheap power. Nature heeself seems to place obstacles in the
way of hiydraulic power, for just as a large stream has a greater
fall alongr its course, so does it become more difficult for railways
to foltow 1, owing to the grades.  Hence itis generally necessary
to teansunt hydranhe power for some considerable distance to a
comenient shipping point, and this means larger fixed charges
w offset the eatire elimination of the fuel charge. [t is obviowus
that assunung a sufliciently low cost of fuel at the shippingr point,
and an expensive water power and transmission plant, there may
eastly be conditions which will make a water power of no value
whatever i comparison with steam.  For instance, in &t recent
case, to develop and render available a certain water power for
use 12 hours a day for 363 days a year, required the damming of
some storage lakes, and the transmission electrically of about 130
h.p., n all about $20,000. The expenses in conrection with this
enterprise, for interest, depreciation, wages, ete., were estimated
at 82,500 per year, The cost of a steam plant to do the same
senice was estimated at $8,000.  Now, taking the above percent-
ages and allowing two men for the steam at $800 wages, the
same expenses without fuel would come to about $1,500. Thus
$1,200 are allowable for fuel in order that steam and water (elec-
tncally transmitted) may be equally good investments.  This
allows $8 per horse power year for fuel.  Or allowing 4 lbs. of
coalper h. p. h. (condensing) comes to the equivalent of 1080 tons of
coal per year.  Coal, or equivalent, at $1.11 per ton would make
eather plant an equally good investment ; at S1.12 would be more
expensive than water power ; at $1.10 would be more economical
than water.

Now, of this water power had been situated about 100 miles
trom where 1t was, and placed as near a Novit Svotian coal mine
as st was to its distnbuting point, then cubn could have been ob-
tamed at 25 cents per ton, and alfowing even 4 tons of culm to
gne as good effects as one ton of good steam coal, even then the
steam plant would have been the better investment. At the dis-
tance of 32 mules from the above coal mine, culm cost $1 faid down,
o that the fuel for the above plant would have greatly exceeded
the $1,200 allowed.  Here we have a very clear illustration of the
way m which the comparative values of steam and water power
vary.  Atonc end of a 32 mile line the water power was worth
notinay at all 3 at the other end it would have been a good in-
vestaient for $25,000.

The kind of business to be done will also largely affect the com-
patson. There arc many products that require heat in the
anous processes, for bleaching, cleaning, bending, drying, and
what not.  In the present state of our knowledge of clectrical
matters, 1t is not wise to predict what may or may not be done in
the next few years in the way of electrical heating, but we do
know that water power will not develop heat without its transfor-
mation into electrical energy 3 o0 that unizss this transformation
15 made, a water power plant will have 1o be supplemented by a
steam heating plant in all cases where heat is required.  If not a
steam heating, then hot air, stoves, &c., which all mean fuel.

Now, if steam is 1o be used at all, it mipght just as well be used
as economically as possible, and to raise steam toa high pres.
sure costs less propottionally than it does to geacoite o low
pressure.  H, theretore, igh pressute steam be used in steam
engimes, and their exhaust be avalded ot for dreying or heating
purposes, it might very well be that the expense incurred would
compitre very favorably with the total wterest ind other expenses
of & combined water power and steam heating plant, And the
comparison would be all the more finvorable o steam as steam
became necessiry in lrger quantities for drying and less com-
paratively for power.  There are other industries again which
necessandy producegombustibie retuse, which they st consame
m some way, such as tanneries, planing and saw mills, and other
woud working industries.  Unless they have some local demand
tor such refuse it becomes very necessary o burn it up to et it
out of the way.
power would have any value at all.

In anpraising the comparative salues, therefore, of a water
privitege in relation to steam  working, it becomes necessary to
regard the whole question from a strictly commercial standpomt.
The total first cost by the two methods must be reliably estimated,
with their probable maintenance and operating costs. Due con-
sideration must be given to the cost of extea haulage and hand.
ling, where the water power is not on the teansport hne, aml be
debited against it,  The heating problem is a factor, and the cost
of fue! wdf tke careful discussion of the matter leads to the
result that steam is the more econonucit], then no sugaments
based on the “'sin of wastingg power should be
1t 15 obvious that no particular rales can

b all such cases it is gquestionable whether water

at our doors
allowed to influence it.
be laid dowa by the apphication of which the value of water power
qan be determined from tables ke a loganthm,
must be determined on its merits, and the above illustration show-
ing how the merits may vary  widely m 32
phasize the importance of careful vestigation and logical cateu-
lation,

Every case

miles, serves to eme.

MOONLIGHT SCHEDULE FOR JUNE.

' H '
.{;:Zn?:f . Light ! Fatinguish "\l"‘:“;'\f
. "y [T
[ Foaa 12,40 | AM. 340 3.00
2.0 0 Nolaghto v No Laght L
3 2 Nolaghto 1 Nofaght |
4 No Lght. ' No Light. .
3 No faght. ' No Light. ‘
[} B.M. 7.50 1 ML 10.50 300
T . v 11.30 340
8. g AM. 12,30 440
9., w 12,50 | 3.00
1o “ - 1L.0o0 3-to
T " " .20 530
12....0 » - 1.50 60.0.
13 . " " 2.20 0.2
4. " »  2.50 0.50
15 . - 3.20 7.20
16 “ “ 330 730
7- ” » 330 7-30
tS T » o 3.30 7-30
9 ... “ “  3.30 7-30
20 “ ~ 330 7.30
21 v " 3.30 710
22 . " 330 .30
23 - - 330 0. 20
24 " 330 550
25 . v 330 5-30
20 ... o~ v 3.30 5.00
27, .. " 330 | 440
. 28.. .. " . 330 ' 4.30
29 ” v 340 310
30 . w340 i 350
Total 147.50

Some of the ratepayers of Springhill, N, 5., fivor the purchase
by the town of the clectne hght plant.  T'he price now paad s S20
per hght for 28 hights for a part mght service.

The Canadian Motor Syndicate 1s lookmg for a site for o fac-
tory, the purpose being to manufacture motor vetucles, This
i~ the company in which Mr, A Ho Sto Germius s iterested.,

The Coaticook Que., Electric Light Company has elected the
following directors : President and treasurer, H. Lovell ; secre-
tary, W. L. Shurtleff; managing dicector, F, E. Lovell; P T,
Baldwin, J. H. Morgan and W. L. Shurtlefl,
dividend of 3 per cent. was declared.

A semi-annuig
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TORONTO TECHNICAL SCHOOL EXAM-
INATIONS.

Tue Toronto Technical School has just closed a very
successful term, the classes being largely attended.  In
the ** Electricity " and ** Steam " courses {Mr. Harris
P. Elliott, B. A. Sc., Lecturer) the following students
successfully passed their examination :

Junior Electricity Class 1. M. Watts and L. F.
Jackson (equal); A. J. Watkiny and W. A, Ratcliffe
{equal); D. T. Brown, H. Hargreav®; R. Ycomans
and il J. Lillie (equal); G. H. Pargeter and W. K.
Greenwood (equal). Class 1. A. H. McBride, H. B.
Jewett, A. A. Strathdee ; C. W. Moir and T. C. Mec-
Arce (cqual) ; H. Buck and T. 8. Buck (equaly.  Class
1. R. G. Archer, J. Stevenson.

Senior Electricity  Class . Alex. Gerry, T. Brown;
John AL Whyte and J. E. B. Hancock (equal).  Class
11.  G. H. Robinson. Class 11, W. K. Greenwood,
S. J. Evason, K. A, McKae.

Steam and Steam Engine (junior).
Gerry and J. B. Hancock {equal).
Brown, John A. Whyte. Class Il
Quinn, T. C. McAree, G. D. Bly.

Steam and Steam Engine (senior).- Alex. Gerry, T,
C. Mec\ree.

Below will be found a copy of the examination papers
in the above subjects @

Class 1. Alex.
Class 11.—D. T.
T. Steels, R.

ELECTRICITY AND MAGNETISM.

1. Define: Magnet, Conseguent Poles, Magaetic Induction,
and gove the Laws of Magnctism.

2. What i the nature of the so-called tmes of foree 2 What do
they represent 2 How would you detenmune therr presence and
direction ?

3 Two bar magnets are placed on a table with ther north
poles pointinyg tonands cach othes and aboat 1% apant. .\ shicet
of glass s pliced over these and sron filings are sprankled upon
it Show how these armauge themselves, and explam clearly why
they Jdo s

3- What aze the essentinl parts of a voltan celt? Whatis
polanzaton? Deserbe any sgle flud and any Jouble flud
cells which do not polanze.

3. Gite several methads of showingg the prescice of & current
wa wire. How could you deternunce sts direction 2

. Twuocopper plates of equal wechis are placed m a solatson
of copper sulphate and a current of 3 amperes is passed through
from ene cnd to the sthes for 1o bours. Wtatas then the difference
i weight 2 Eledtro chemcal equinalent of copper 0.0003:01.

s It the plates i the previous question were of platipum, des-
vabe exacth what weuld take place if the current were pasacd
through as longe as pasaable. What would stop at 2

N Desenbe anv form of alvanometes.  \What pounts in ascon-
structzon mahe 3t sensitive 2

4. What is mecant by selfanduction 2 Shon Bow at atfects the
action of the nduction cost and how this effect is pantly ot nd of
I the use of a condenser.

1. Nate Ohm s law. Explain at fulls.

11. Tuehie mcandescent lamps, cach havng a resistance of
200 ohms, are put in senes across the terminals of a 300 valt ¢ir-
wuit. What current passes ?

12. Whatis the best method of grouping 12 cells, each having
a resniance of 3olims ang an EMUF. of 2 volis, i order 10 get
the grcatent passibie arrent through a lamp whose ievistanae
3 ohms \What i thie current 2

13. Tweany pounds of copper v made inlo a wire 1,000 feet
feng. having a sevstance of .y ohms. 1 3t had been made into
A wire 2,000 1ot loag, what would have been ats tesiniance 2

13. Three wises have resitances of 3, 1o and 313 olimis, what 1
the combinad tevstance in seacs and n parallel ?

13. Desinbe any methad of mcasunng resistance.

1. Denonbe a umpie telegraptue ciroal, showange theinstru.
ments and how coancciad.

17, Gave a diagiam showing the coancctiay on an mduction
vl

1N, Desonbe any form of telephone transmuttes and recener.

SENTOR ELECTRICITY.

1. Name vanous methods of praducing Electncty.
methad of indud ion soimpontant 2

2. Devenbde brctly how to demonstrate the laws of induced cur-
sents by micans of the following appasatas . .\ galvanoncter, two
iy of mare, a hatien . a har magnet and 4 har of soft wwon.

3 Imalliases o dlaviro-magmetn mduction the inducad cur-
tents have sach a disevtion that their readtion tends o stop the
monon which praduces them. A current lowing contra clock-
wive produces a north pole, and the lines of force are considered

Whyis the

to be proceedmg from a north pole.  From the above fa, tsdeduce
a rule similar to Fleming's.

4. Upon what does the E.MCF. of a dynamo depend 2

Deduce the rule
N.Cn.

10*

5- Explain the cause of sparking at the brushes of .« dvnamo
How does sinfungr the brusties prevent t? When s 0 unpmubl;
to prevent it by this means ?

6. Why does i shunt-wound dynamo not give o
voltagge 2 What arranyement is used to make st do so *

7- Gnve a practical tacthod of determining the number of eries
tutns required 1o compound a given dynamo.

7- Obtam the formula for the efficiency of i shunt dynamo g
the form ’

contant

- CA
SHEEBEY (B CCHATR Y O)
3
R Shunt resistance.
1
. = = External resistance.
AT Armature resistance.

9. Explam : Friction, Hysteresis and Eddy  current fosses,
What point in construction reduces the latter 10 a2 mmimum ?

10. Anaron g has a4 crossesection 10 square C. M. and a
dinmeter of 20 C.M. We wisk: o send around it 120,000 lines of
force.  How many ampere turns must be provided ?

R
j{ =1000

11, Give any method of measuring resistances.

12. Several of the wires in a lead-covered telephone cable are
found 10 be grounded. How will you determine the posion of
the fault ?

13- Why does weakening the field of a shunt motor Grose it 1o
run faster 2 How is it that a shunt motor supplied with «urrent
at a nearly constant voltage can be made to run 2t a nearh con-
stant speed 2 :

13. Desenibe any form of clectne meter, mentiomng ts good
peints and also its defects, ’

15. What is the eatemnal chamctenstic of a shunt-wound dvna.
mo 2 Make a dagram showingg how apparitus could be arranged
to yzet the charactenstic of a small Edison machine wound for 110
volta,

STEAM AND STEAM EXNGINE (SENIOR.)

1. Define : Super \aturated, saturated, and super Leated steam,
total heat, heat of the liquid and heat of vaporization.

2. .\ boiler was found to evaporate 13.000 pounds in a 10 hours
run.  The feed water was raised to a temperature of 200 F. by
means of the exhaust. The average gauge prossure was 23
pounds.  Find the cquivalent evaporation from and at 212 . :

3 Whatis meant by a standard boiler horse power 2 In the
previous question what standard B.H.P. was developed 2

4- How does the production of wet steam atfect the effiaency
of a boiler ? )

5. Devenbe any modern type of water tube boiler, and name
~ome of the advaatages laimed for at.

6. Ginve rough sketches of various water tube boilers o shom
the arrangement of the parts ; indicate by arrows the dircction of
the water circulation and of the hot gases.  Show the position of
the feed water pipe.

7- -\ marinc bailer is to be 20" in diameter, and to withsatand an
internal pressure of 1235 pounds per squarc inch, alfowing a factor
of safety of 3 and a tensile strenpth of 60.000. \What matenal
would you use and what thickness, assuming that the cads are
stayed and made as stroag as the shell 2

8. An engine is 10 cut off at 3 stroke, to have a maximum pont
opeaing of 337 and lead of 5", The exbaust is to open at oo of
the stroke.  Show how to find the inside and outside lap of the
shde valve, the throw and the advance angle of the cccentn.

9. How would you set the alide walve i the abme engane to
e it an equal lead at both cads? How would you set at to get
twice the lead at the head end as at the other ?

1o Draw a card such as might be taken from a Corliss enyune,
and explam bow o determine from it the steam used per LH.P.
per hour.

11, Explain fully the offect of conden<ation by the «ilinder
walls on the cfficiency of an cagine.  What mcthods are used to
reduce this cffect 2

12, Define Work, Power, Horve Power. A hoist is 1o elevate
one ton (200 tbsd of caal 30 feet high in 3 minutes. What
horse power as requited 2

13- I vou know the dimensions, sapeed, valve motion and work-
g steam pressure of a given engine, how will you compate s
prohable LH.P2

13. Twoexacily similar locomotives are put on alevel trak
and made to pall agramst cach other.  They stand atill wath ther
wheels revalving at the rate of 300 R.PWM. The drivess arc 6
diameter and a spring which is used 10 couple  the engines sboms
that they pull against cach other with a force of 1,300 pourds
Find what hore power is being developed by each.

Jolin A, Coryell, C.E., Midway, R. C., hax been making <ur-
e far the proposed utihization of the water power of the here
mier At Cawade Fallv Quite lately the Cascade Devcloprent
Company disposed of their nghts in the waler power to an
Englnh syndicate, which s representea by C. K. Milbourne, \el
s, B.C., and for them the work has been done. A large power
plant s projecied.
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THE MARITIME ELECTRICAL ASSOCIATION.

A Mg Electrical Association was duly organiced
ata meeting held at the Halifax Hotel, Halifax, N. §.,
on the t2th of April. There was a good attendance and
Alseemed 1o realize the need of such an association
and were unanimous in their support of what had been
Jone. .\ constitution was adopted, and the following
officers were elected :

President, F. A, Bowman, New Glasgow, N.S.;
vice-President, H. Colpitt, city clectrician, Halitax, N.
S.; Secretary-Treasurer, J. H. Winfield, local manager
Nova Scotia Telephone Co., Ltd., New Glasgow, N.S.,
alo 2 representative executive committee from the three
provinces.

It was decided to hold the first regular convention
in Halifax some time in September.

\We have the privilege to present to readers of the
ErecTsi st NEWS brief personal sketches and portraits
of the executive officers, under whose experienced guid-
ance the new orginization may be expected to prosper,
and prove of much advantage in advancing the welfare
of the electrical industry in the provinces by the sea.

MR, FRED. A. BOWMAM, M.A., B.E.,
President of the new association, is a native of Nova
Scatia, having been born at Windsor, and has had a

MR, Fren, A, Bowsmay, M.ALCBE.,
Preulen: Mantime Elecinaal Avnciatina

varied and valuable experience in engincering and clec-
trcal work.  He is a graduate in arts and mining engi-
aeering at King's College, in his native town, and
worked a couple of years at mini- g and kindred work.
He was afterwards employed in the locomotive shops of
the 1. C. R. and in the office of E. Vassnack, M. E.,
Hahtax. He subscguently took the expert course at
the Thomson-Houston Works at Lynn, Mass., and
akso held a pasition with the New York office of the
same company.  Mr. Bowman spent a year in the em-
flov of the Rowval Electric Company of Montreal.
Since 1892 he has occupied the position of superintend-
ent of the New Glasgow Electric Light Co., Limited,
¢ New Glasgrow, N. S, Mr. Bowman is an associate
member of the Canadian Society of Civil Engincers, and
amember of the American Institute of Electrical Engi-
ncers.
MR. H. COLPITT,

Vice-President, was born at Forest Glen, New Bruns-
wick, in 1861, Immediately after leaving school a few
jeurs were spent on the road as a commercial traveller.
He entered the employ of the Halifax Electric Light

city electrician for Halifax,

wies educated i London,

Company shortly aftes the inception of electric Jighting
in the maritime provinces. When the company was
sold out to the gas company Mr. Colpitt's services were
retained, and after two years he was appointed superin-
tendent of the clectric lighting plant.  This position he
held until 1897, when he received the appointment of
Mr. Colpitt, aithough quite

—— -

Mg. H. Couwirr,
Vice Preudent Mantime Electncal Awsation,

a young maa, is entitled to be regarded as one of the
veterans of the electric light business, having had an
experience therein evtending over thirteen vears.

MR. J. U. WINFIELD,

Secretary-Treasurer, is a native of Derby, England, and

He took the electrical engi-

neering conrse at Peoples’ Palace, and received a wood
mechanical traming in the shops of Hammersley Bros,,

scientific instrum ot makers, Barnsbury, London.  In -

the fall of 18at he came to Nova Scotia and aceepted a
position in the Halifux office of the Novie Scotia Tele-
phone Co., Lid.  1n March, 1893, he was transferred
to New Glasgow, 10 take charge of the company's ex-

change there.  In October he was made superintendent

Mg. J. H. WaiNsFFLn,
Savreiary Treasurer Manume Latiral W uatrn,

of their castern division, with headquirters al New
Glasgow, which position he stili retains.

Sixteen thousand dollars is said to be the record price
paid for a cablegram, that pricc having been paid for a
message sent by Heniker Heaton to Australia in behalf
of the British Parliament.



82 CANADIAN BLUECTRICAL NEWS

May, 1808

)Q‘-Q.‘“.;."i COANADIAN ‘p‘:&.j.:,-f.

g' ECTRICAL NEWS

“i&u ’.‘. IEA X

PURLISHED ON THE TEXTH OF EVERY MONTH BY

CHAS. H. MORTIMER,

Orrice : CONFEDERATION Lire BuiLping,
Corner Yonge and Richmond Streets,

TORONTO, - - CANADA.
Telephone 2369,
NEw Yomrx Lire INsurance BUILDING, MONTREAL.
Bell Telephone 2299,

T A n'llflll. 'ﬁﬂ ad "

isd v t aﬂlw- for advertising shou
nnAfgl':;:e no?;n‘;lﬁunlm not l.ﬂer n the tuh da of the month immediately

date of issse. Ch made w!

hout onet 10 the advertiser, Guc lo insure proper ouzlo-:m with the instructions
:(“un udveru:f, requests fur'dnue should reach the as early asthe 26th day

of the month. NURNCRIPTIONS,
The Frxcraicat Naws will be mailed to subscribers in the Do:umon. or the
United States, n?dfr;. for gt 00 Sox six mon
bacri shou remitted currency, regiet "
:y.v.xfm:. H. Mortimer. Please do not send cheques on local banks unless 35
cents is added for cost of discount. Money sent in unngmaed Jetters \nll be at
sendery’ risk.  Sa! jons from in the G 1 Poual
Union $1.50 per anoum. Subscriptions are payable in advance. The paper will be
discontinued at expiration of lev-p.dfot 0 stipulated by the subscriber, but
where no such “::;'and “x‘n( exists, will he continwed until instnictions to dis-
mg‘u.;:;:‘\:tmy have the mailing address changed as often as desired. When
change, always give the old as well as the new wiidress,
-bo«a be natified of the failure of subscribers to receive their paper

wo-nly and n(uhrly

EDITOR'S ANNOUNCREMENTS,
s invited upon all topics legitimately coming within the «cope of

this journal,

The ‘! Canadian Eiectrical News '* has booa appointed the eoficial paper
of the Canadian Rlectrical Assectiation.

CANADIAN ELECTRICAL ASSOCIATION.
OFFICERS:

PresipexT @
JOHN VULE, Manager Guelph Light & Puwer Company, Gueipt, Ont.
1<T Vicr-Presinent:
Manager Londoa Electric Co., London, Ont.
aND Vicu-Prestoax
J. A, KAMMERER, General Agent, Royal Electric Co., Toronto,
Secazrany-Taasusns 3
C. H. MORTIMER, Publisher E1uctaicat. Nxws, Toronto.
Exscutive Commirran:

Tovovm:' Electric I.L‘ m Tutotuo.

CHAS. 8. HUNT,

3} WRIGHT. M

F. C. ARMSTRON
JOUN CARROLL, Sec.-Treas. E ¥. Phillipn Electrica "Worka, Montreal.
ORMOND HIGMAN, Chief of Flectrical Inspection Department, Ottawa,

A. K. SMITH. Superimtendont G. N. w.r
A A DIOX. Quuawa Eleciric
AN, New Ghmv
WILFRED PHILI. ¥ nu-.« h-:&n Farh and River Railway,

W, H. RROWNE, luw« Royal Elecric « Muntreal,
WILLIAM THOMPSON, Suruuewhm Waterworks and Electric Light IMant,
ontreal West, Que.

Co., Toronto.
-u.

CANADIAN ASSOCIATION OF STATIONARY

ENGINEERS.
fresident, E. J. PHILIP, - - 11 Cumberiand St., Trwomo.
Vice:President, W, F, CHAPMAN, - Reockville, Ont.
Secretary, J. G. RORERTSON, - Momtreal Que.
Treawrer, R, C. PETTIGREW, - Hamikon, Ont,
Condwctor, G, R, RISLER, -« - *  lowdon, Out.
Do Keeper, G C. MOORING, Taroma, Omt.

TORONTO HRANCH NO. 1.—-Merts 1w and ol Wednesday each month in
Engineers Hall, 61 Victoria street. G. C. Mavring, President; T. Evenfield,
Vice-Presdem § j W. Marr, Recording S«my.

TORONTO HRANCH NO. 2.~Fresident, Jobn INaon; Vice-Frevident, John
H. Vemalles 1 Recording Secretary, Thos. ('vnhuu 0 kng mrest wes,

MONTREAL RRANCH NO. o.~Meets 1 and 308 Thussday each month, i m
Engineers” Hall, Craig street.  Prevident, Wen. Smyths \'ocel‘rmltm
Howdden ¢ and Vice-V'resident, I McNaugton: R Secretary, J. Ol(r-nh.
Tm-um.C Jores

ST. LAURENT HRANCH NO. 3.—Meets every Monday evening at ¢
m\bm un«"\lmmal‘ R. Drouin, President; Alfred Latour, S«:mary.)oghel«k
street, St Cunegonde,

BRANDON, MAN,, BRANCH NG. 1 ~Meets 152 and 308 Friday each month
inCuavHall ALK Cnvfov\! Preddent : Arnthue Fleming, Secretary.

HAMILTON RRANCH NQ. 2.--Meets st and ard Tweslay each smomh in
Macaatee's Hall. W, Novrisy, Ireddent ; G, Mackie, Vice-President § Jox trone
side, Reconling Secretary, Markland St.

STRATFORD RRANCH NQ. 3.—John Huy, Treddent: Samoe! M. Weir,
§ arv.

HRA‘TPOR“ ARANCH NO. ¢.~Meete 2l and LR !'nuhy cach month,
J. R Forwyrh, President  Jou, Ogle, Vice:-Freddent 3 T, Puigrim, Comtimetal Cord.
oz Co, Secresary.

annu cents for six monthe. of
cys o pomal oeder

LONDON BRANCH NO. s.-—Mests on 152 first and third
mmn in Sherwood Hall, D, G, Campbell, President ; B un,h..T('v‘.‘c':",‘.,"',"‘l

W, Blythe, Secretary,

GUE! l'll BRANCH NO. 6.—Meets 15t and 3rd Wedneaday each wonth
.30 P, B (‘urn Pum!e + Thox Anderson Vice: l'lmdem' H, l'kwgn.,:
ec,»Secretary yan, Fin.-Secretary; Treasurer, C. F. Jordan

4 OTTAWA HRANCH NO. 7.—-Meet every sccond and fourth S.n

» month, in Boebeidge's hall, Rlde:u street § ,el-er?:nk Robert, P!t::hlll' ;:"('f‘i;‘d

bccteury o,
DRESDEN HRANCM NO. 8,—Meet« 15t and Thursday in each month, Thoy,

Steeper, S
BERLIN BRANCH NO. 9. ~Meets every Friday ev Y
President; J. Heyd, Vice-President; W, J. lﬂ?odet. &zrﬂa:;::“ﬁ«h: Ont, icinmeu

KINGSTON RRANCH NO. lo.—Meeu xunnd ard ‘Thursday in eash monthjy
Fraser Hall, King street, at 8 p.m. President, F . Simmons; zxcc President, (.
Asselatine s ary, J. L. Orr.

WINNIPEG BRANCH NO. 11.—President, G. M. H lett ; Rec.-Secret ary,
J. Suthetland ; Financial Secretary, A. H.‘j ' e o

KINCARDINE BRANCH NO 13.~Meets cvery Tuesday at 8 ¢
Kibbon's block.  I'resident, Daniel Hennett s \'x?rmdeniajoé,ﬁl.“}‘.{ﬁﬁ'é
Secretary, Percy C. Walker, Waterworks.

PETERBOROUGH BRANCH NO. 14.—Meets and and 4th Wednesds ™
each month ~ W. L, Quihwaite, President; W. Forster, Vice- President 1 A, L
Callum, Secretary,

BROCKVILLE llRANCH NO. 15.~Meets and Friday ¢
in Richards' Block, King St. Preu.!cm. ohn Enmd : 3y '
Hertrand ; Recordu:‘ Secretary, James Allm':’s. vi xcc rmdtm C.

CARLETON PLACE HRANCH NO. :6.-—){«1 Saturda
President, Jos. McKay : Sccrctary, J. D, Armas B eveny Satunky evening,

ONTARIO ASSOCIATION OF STATIONARY

ENGINEERS.

ROARD OF AXAMINKKRS.
Presideat, A. AMES, . Beantford, Ont.
Vice:Presudent, F. G. MITCHI'.I 1. . London, Ont,
¥e‘mnr. R.%:Cl khl\S - 88 gatoime St , Toronta,

Tensurer, 1] l 1

Solichor, 1. A A MCANDREWS, ~ . Toroner” 3t Hamilton
TORONTO A, E. Edkins, A. M. Wickens, E. J. Phillipx, o Donatdw, ] Bein

HAMILTON~R. Mackie T. Eltiott.
HRA‘I\I‘}ORD-\. Q‘-n. cate Patter-on & Sons.

RINGSTON J. Deslin, J. Campbell
LONDONF. Moy J- Cam
NIAGAKRA FALLS—W. Philips.

Information nwduu examinations will be furnished on application 14 any
member of the Hoard,

It occasionally happens that a slight
defect in some part of an electrical
plant, which could probably be
remedied in the simplest possible manner, results in the
condemnation of the entire machinery, owing to lack
of knowledge on the part of the person in charge of the
plant. It is not unusual to hear ot the manufacturers
being called in to adjust some difficulty, only to find
that the trouble was of the most trifling nature, and
such as should have beea readily ascertained and put
right by the electrician. "The cause of such a condition
of affairs is frequently to be found in the low salaries
paid to superintendents and operatives. These salaries
offer no inducement to competent men, possessing the
knowledge requisite for the efficient operation of an
electric light plant, and hence the engineer with a
smattering of electrical education is employed to do the
work. It is not to be wondered at that so many so-
called breakdowns occur. It is false economy to buy
an up-to-date plant and place an inexperienced person
in charge. This fact is rapidly becoming recoynized,
and the result will be a greater demand for properly
qualaﬁed electricians.

Rmpleyment ot Com-
poteat Riectricians.

As the date for the annual convention
of the above Association at Montreal
draws near, interest in the event is
deepening. At the last meeting of the Executive a con-
siderable number of new members were elected. Other
applications are constantly coming in to the secretary.
Each individual member of the Association should en-
deavor to add new members to the roll and assist in
swelling the attendance, so that the coming convention
shall be an unqualified success. Montreal, aside from
its many other attractions as the chief city of Canada,
is the point of greatest interest to persons connccted
with the electrical industries. The headquarters of the
Bell Telephone Company’s extensive system, the large
manufactory and up-to-date lighting stations of the

Canadiaa Blectrical
Asseciation.
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Royal Eiectric Co., the electric transmission plants at
Chambly and Lachine, McGill University, with its
elaborate electrical and engineering departments, will
all be thrown open to the inspection of the members oy
the Association who may attend this convention,
will in themselves be found well worth the time and
enpense incidental to the visit.  All the arrangements
for the meeting are making satisfactory progress.
The Executive will meet towards the close of the present
month to receive the reports of the various committees,
complete all arrangements, and arrange for the im-
mediate publication of the programme.

and

In the Dominion of Canada cable tram-
ways are practically unknown, but in
Great Britain this method of propulsion
has been adopted by some of the largest cities. The
Edinburgh cable tramways were supposed to have been
eminently successful, and are frequently referred to as a
model system. It would seem, however, that they have
not been the success which is generally supposed, as
when the question of an extension was under considera-
tion recently, several members of the city council advo-
cated the adoption of electric traction, and the question
was referred to Professor Kennedy, F.R.S., for a re-
port.  With the improvements being made in electrica)
apparatus, and its greater application for specia! pur-
poses, clectric traction promises soon to supersede all
other systems,

Cadle vs Blectric
Tramways.

A WoobnsTtock, Ont., paper reports the
blowing to pieces of an acetyvlene gas
generator in that city recently. The
gencrator had been on exhibition in the rear ot a cigar
store.  Owing to the fact that there was very Little gas
in the machine at the time of the accident, no serious
damage was done except to the genaator itself, but
the tenants of the adjoining buildings got a bad scare.
Over the bick door ot the room in which the generator
was placed an overflow pipe extended out from the
building. A young man who was standing in the door-
way, in raising his band to throw down a match, ignited
the overflow gas. The flame travelled quickly along
the yas pipe and entered the generator, causing the ex-
plosion.  But for the fact that the machine was being
prepared for removal and contained little gas, the con-
sequences might have been serious.

Dazgers of
Acetylene.

IT is supposed that incandescent lamps,
E2aczcy of Lamps. when old, take more power than when

new.
third candle per watt, and after this same Iamp has been
burming for about 300 hours it may give one-sixth candle
per watt.  Lamps, as a rule, will take less energy after
burning awhile than when new, but owing to the fact
that the candle decreases with the life, the power per
candle is greatly increased. Therefore it is more cor-
tect to say that more power is required for a given
quantity of light, and as itis light that is sold, not
power, it stands to reason that when maximum candle
poner for minimum cxpenditure of power is required
that lamps must be renewed about once every 3350 hours.
In o test recently made with several makes of lamps,
where each of the various Iamps started with an illumi-
nating power of about one-third candle per watt, at the
end of 300 hours some of them were only giving one-
ninth candle for the same expenditure of power.

A lamp when new may give one-

Truly,

there is room for improvement still in the incandescent
lamp.

Tue lighting of railway cars is it subject
«which has received much attention of
late from both railway companies and
manufacturers of electrical machinery.

Car Lighting.

Many systems
have been devised, but se far none have given entire
satisfaction.  The equipment which has recently been
placed on the sleeping car Winchester by the Canadian
Pacific Railway Company probably comes nearer a solu-
tion of the problem than any other, the results produced
giving promise of ultimate success. The current is
generated from the axle by the motion of the train, and
the surplus current is stored in a battery, which main-
tains regular current and provides also for stoppages.
It is said that there is litde flickering or irregularity in
the light, although in some respects the system is not
all that could be desired.  That electricity will furaish
the future light for railway cars is now almost certain.

As regards the advantages derived from
municipal ownership and operation of
public services, the New York Post,
ane of the ablest public journals of the United States,
says 1 ** Municipal ownership is one of those phrases
which, in a certain order of mind, take the place of
reasoning, investigation, common sense. It is invested
with a magic, a miracle-wor! g, power which makes
anything claimed for it credit.e. The city gas works in
Philadelphia were long the substitute for argument in
the mouths of advocates of municipal ownership.  But
their recent abandoanment, after confessed losses and
scandals, has led the champions of municipal operation
of the public lighting and transit services to look more
and more abroad for comfort, and Glasgow is the city
whence they have derived most of it. So wild have
been the romances set afloat about the immense profits
derived by Glasgow from its control of public franchises
that the Lord Provost has been compelled to issue the
following circular letter :

Muanicipal Control.

** The Lovd Provmt of Glaggow had recened communi@tions from all part. of
Ameriaa deunng conhirmation of a statement (o the etfent thatthe Otzens« f Glasgow
would be free from all taxes o2 rates in coneequ ence of the protite dematle from thes
Ras, water, electrac hightang, and othes undertalings of the government [ have ac
condingly been requested by the Losd V'revont to snform 3o thar this vatement has
n fotandation on fact. There a oo pratabaliny of this ity being exempt from tasza

.
. “Jons S Sasiar, Ciy Chamben,™

Thus is the socialistic millennium  adjourned again.
Taxes are not yet abolished, even by municipal owner-
ship.  Yet there is little doubt that if municipal owner-
ship were given free course, it would ultimately make
an end of taxes, for it would make an end of property
to be taxed.™

It is reported that the valuable water
powers abound
Mexico are rapidly being taken posses-
sion of with a view to their profitable atilization.  The
cataract at Juanacattan is said to be second on this
continent to that of Niagara. There has recently been
installed an extensive plant costiny $700,000 to convey
clectricity for power purposes from the Cascade of Regea
to scveral mines and factories fifteen miles distant.
The hydraulic force is utilized by means of Pelton water-
wheels, driving five tri-phase dynamos, each of yoo h.p.,
once of which is kept as a reserve, and two exciters.
The tension of the current, as received from the dynamo,
is 700 volts, which by means of step-up transformers is

Electtiaaity tn

Mexico, which

throughout
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increased to 1u,000 volts for transmussion.  Three bare  CANADI: N ASSOCIATION OF STATIONARY

conducting copper wires about one-third of an inch in
The loss in transmission
In view of the activity

diameter, carry the current.
is stated to be only ten per cent.
in engineering work of this character, Canadian manu-
facturers of electrical apparatus might profitably enquire
into the possibilities of the Mexican market.

IN a test made in a large institution
Coal Consumption. recently, it wias shown conclusively that
it took 121: lbhs. coal per indicator
horse power per hour.  This engine was used for driv-
ing dynamos for lighting the institution.  The method
of driving was from engine to jack shaft and then from
jack shaft to dynamos. Taking the readings with re-
liable volt and ampere meters, there vas aloss of go Ibs.
between the engine and switchboard, showing that there
was a coal consumption of 20 lbs. coal per E.H.P. at the
bus. The question now arises how many more plants are
there in the country taking the same coal consumption.
One thing certain, this is not the only one. A plant of
this kind is dear at any price, in fact it would not pay
one to accept itfor nothing. Let buyers of certain elec-
tric plants hasve certain guarantees as to the efliciency of
same, and let them engage good reliable engineers to
make the test to see if they have fulfilled the guaran-
tees, and when we come to this method of doing busi-
ness better results will be obtained all around.

RevtauLe reports from British Columbia
mm;;:‘;,:;::i““ state that the development of the gold

mines in that province is being steadily
proceeded with, and that there 1s more machinery being
purchased than ever before.  There is being employed
a large quantity of electrical apparatus for the operation
of huists, drtfls, ete., and light and power companies
now anstalling plants report the outlook for business as
very promising, onc favorable feature being that the
demand is chiefly for large units, usually above fifty
horse power. One of the largest contracts has just
been closed with the proprictors of the War Eagle mine.
An air compressor with a capacity of forty drills wiil be
driven by u 300 kilowatt motor and an electric hoist by
a 300 h. p. induction motor, the average working load
of the hoist beiny eight tons.  This plant is said to be
the first of its kind to be used in Canada, but it will
undoubtedly prove to be only the torerunner of many
others, as mininyg development in British Columbia now
seems to have reached it solid basis.  There exists, we
belicve, the misapprehension that machinery of American
manutacture is largely used in mining work.  Instead of
this being the case, we are informed that Canadian
mwchinery is aliwost excdusivels employed, and this not-
withstanding that many of the mines are owned and being
develaped by Americans.

The work of convrucnng the ¢ P R. telegraph bne between
Montreal and Vancouter was commenced on Apnd 1gth Last.

The Bntish Columbia Bullion Fatracting Company, of Ross.
land, B. C., have ordered trom the Canadian General Electne
Company a 100 h.p. three phase syachronous motor and a sohp.
thice phase mdudion motor to opetate thesr works.

The Bell Telephone Company bave commenced werk an therr
new eachange in Quebed. The strug ture will be 30 88 feet, and
will be built of gramte, surmounted by a comiceny; of red copper,
and will cost mer Sas000. The swachbaoard, which s now
baing made in Maontreal, will accommodate 3,000 subseribers,
It s expected that the new budding wul be seady for occupation

by the month of July.

ENGINEERS,

Notr. Seretanes of Asswcutions are requested to forward matrer o W‘Ja
cation in this Depurtment not later than the 20th of each month

ANNUAL DINNER OF HAMILTON NO. 2,

The cleventh annual dinner of Hamilton No. was
held in the Commercial Hotel on Thursday, April sth,
The attendance was as large as usual, and included
Messrs. Wickens, Mooring, Moseley, Fox, Eversfield,
Blackgrove and Bain {rom Toronto No. 1, and Messrs,
Dixon, Richardson, Graham and Huphes trom Toronte
R. Mackie presided. The menu was excellent
and received due attention, after which came the follow-
ing toast list : ** The Queen,” responded to by the com.
pany ; “Canada, Our Home,” by A. Hartwell ; ** Mayor
and Corporation,” by Ald. Fernside and l’clligrc'\v;
** Manufacturers,” by J. McLaughlin, Toronto ; ** Edy.
cational Interests,” by J. S. Williams; ¢ Executive
Head,” by i&. J. Philip and A. M. Wickens ; * Sister
Associations,” by G. C. Mooring and J. Dixon ; **Ham.
ilton No. 2,” by R. Mackie; * The Ladies,” by O. P,
St. John; ¢ Host and Hostess,” by Mr. Maxey.

During the evening music was rendered by the Eolean
Club, and Messrs. Dixon, Stanley, Hastings, Childs,
Blackgrove, Mitcnell and Maranett, Mr. . Bain acting
as accompanist. A pleasant feature of the evening was
several selections on the gramophone, operated by Mr.
Morrice. The banqueting committee consisted of R.
Mackie, chairman; ]. Ironside, secretary; P. Stott, W,
K. Cornish, \W. Stevens, R. C. Pettigrew and R. E.
Chillman.

No. 2.

LONDON NO. 3.

A member of the Forest City Assuciation, referring to
the competition inaugurated by Mr. G. B. Risler, a past
president, writes as follows : ** Mr. D. G. Campbell,
Pottersburg, president of London branch, has received
the first prize of §8, and Duncan McKinley the second
prize of §35. Both men are active members of the associa-
tion, and their efforts are to be commended.  They have
not been awdrded cash prizes, but the amounts are placed
to their credit with the international Correspondence
School of Scranton, and is to be taken out in tuition.
The question papers have had the desired effect  the
competitors were compelled to make themseles ac-
quainted with arithmetic, and to reason and study - and
they frankly admit that it was hard work ; but on the
other hand they claim it was beneficial to them, and the
prizes were received with the greatest of pleasure.  The
examining board consisted of Messrs. Risler, Bright,
Goldart and MclLean. Mr. Narris, president of Hamil-
ton branch, is now with London No. 3, having accepted
a position as engincer with the London Street Railway
Company, ot which Mr. Potter is chief engincer and
superintendent.  Mr. Norris has already made himsell
csteemed by the members, having given some good lec-
tures on steam engines, boilers and electricity.  He re-
ceived a letter of regret from Hamilton branck, at the
same time congratulating him on his success.  London
No. 3 is doing well, reorganized Nov. 19th, 18g0, with
6 miembers, and now we are 27 members strong.  Qur
mectings are held on the first and third Saturday of each
month, at 7.30 p.m., in Sherwood Hall."

The Philadelphaa Elecincat Expostion Company  propose hoid-
mg an clectncai exlibition in Phaladelptua, commencing June o,
1598, and conunuing for one month, It cxpected that a num-
ber of the exhubitors at the New York extibation will remorve
their goods to this eatubition.
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FENELON FALLS ELECTRIC TRANSMISSION
SCHEME.

A coMpaNy is in process of formation for the develop-
ment of the energy of Fenelon Falls, Ont., and the
transmission to Lindsay of all the power that can be
used in that town.  The Fenelon rviver connects Cameron
lake and Sturgeon lake, and gives a head of 24 feet at
the Fenelon village, with sufficient water to render avail-
able well over 2,000 horse power in the dryest season
of the vear. Thedistance to Lindsay is nearly 16 miles,
and the promoters claim that nearly 1,000 h. p. can be
counted on there--not taking into accocunt any new
enterprizes that may be attracted by the cheaper power.
The representatives of the company are reported to have
acquired the entire coatrol of the water power from the
Smith Estate, and from Messrs. Macdougall & Brandon
{who operate the Fenelon electric light plant), and have
also made some important contracts in Lindsay for the
supply of power, including the contract for the street
lighting. It is also contemplated to energetically push
the lighting business in Lindsay. The complete plans
have not yet been formulated, but reports say that all
machinery and apparatus will be of the highest class,
and some interesting engineering features will be intro-

handled by a reguldor similar in style to the street
railway controller. By use of a large external resist-
ance any desired variation in speed may be obtained up
to synchronism. The operation of an alternating hoist-
ing motor of this capacity is a very nice engineering
prohlem.

Power to operate this machinery will be obtained
from the three phase circuit of the West Kootenay
Power Company. In connection with the latter, it may
be mentioned that the two large 1,000 h. p. revolving
field generators supplied by the Canadian General Elec-
tric Company are now in position.  The line, with step-
up and step-down transformers, is completed, and the
plant is expected to commence operation within the
next two or three weeks.

CORROSIVE AND SCALE-FORMING AGENTS IN
BOILER FEED WATERS.

By Wa Taostros,
lAkTICUK 8]

HaviNe determined the nature of impurities contained in the
feed witter, it next becomies an important consideration as (o what
will be the nature of seale formed when impunties are precipitated,
or what effect the water will hitve on builer parts provided no
scale-fornunyg matenal s present.

It 18 quste obvious that @ water containing such impuritios as

those in sample No. 1 deseribed in last month’s issue

VIEW OF FENELON Fanis.

duced. The enginecering is in the hands of Mr. George
White-Fraser, of Toronto, and the secretary pro tem is
Mr. J. Alex. Culverwell.

ELECTRICAL APPARATUS FOR THE WAR
EAGLE MINE.

Tue War Eagle Mining and Development Company,
of Rossland, B. C., have closed a contract for electrical
machinery to operate the new plant which they are in-
stalling at their mine. The plant in question will con-
sist of a go drill Ingersoll-Sergent air compressor and a
double drum mining hoist, both to be supplied by the
James Cooper Mfg. Co., of Montreal. The shaft will
be double compartmest, and the hoist will have a capa-
city sufficient to handle two loaded skips, to be raised
from a depth of ultimately 2,700 feet, at the rate of
1,000 feet per minute; this will be the severest duty so
far undertaken by any electrical mining hoist in the
world.

The clectrical machinery is to be supplied entirely by
the Canadian General Electric Co. The compressor
motor will consist of a 300 kilowatt three phase syn-
chronous motor, operating at 200 revolutions per minute,
and operating the compressor fly wheel directly by a
rope drive without intermediate shafting.

The hoist will be operated by a 300 h. p. induction
motor, capable of operating up to Goo h. p., operating
in synchronism at 300 revolutions per minute, and

cannot form scale exceptat very high degrees of con-
centration, or when water within the boiler has be-
come completely saturated ; then, of course, crystal-
hzation will begin, but crystals will again dissohve
when unsatturated molecules of water are broughit
into contact with the crystals. This form of scale
will never be met with except in cases of extreme
ignorance or carclessness, and need not be discussed
at any length. As will be observed, however, the
whaote of the impuniies in this water are non-solatile
in the presence of heat at temperatures met with in
ordinary bailer practice, and consequently as witer
evaporates into steam impurities are left behind, and
a pradual wmerease i densty takes place. . The im-
purnibies, bemnyy soluble i water, reman an solution,
and water in boiler becomes more and more siatur-
ated.  lmpurities being alkaline in reaction, & very
higgh degree of alkalinity is in course of time reached. While the
alkalies do not, as a sule, attack iron very readily, they attick
brass alloys vigorously, reducingg the metallic clements and  caus-
g agpreat deal of touble, and w many cases serious damagge has
resulted.

Another very important reaction that sets in in waters of this
kind is the formation of magnesium chloride, as mentioned in
carlier articles, and as a consequence, free hydrochloric acid is
liberated, which, bainy very corrosive even when dituted, no part
of the system from boiler to exhaust on engine is quite free from
danger of carrosion from this source.

The conditions under which a boiler feed water is to be used
plays a very importanmt part in the treatment required and the
effect a wiater will have on the boiler parts.  For instance, where
wood water 1s scitrce, or in plants Where cconomy has been care-
fully studied, it has become 1 common practice to use surface con-
densers, drunmy; condensed water to o hot well and returning
therefrom to boiler, using over and over again. s thoroughly
cquipped plants loss by evaporation s very small and quantity of
fresh water used small, consequently the water may be returned
1o boilers many times daily.  Waters that are low in dissohed
sofids in the first mstance depost very Lttle scale-forming ma-
terial. Condensed water from hot well benyr practically a disul-
late from orinal water, contams no scale-forming agents, and is,
in the abseace of ail, practically pure.  This may, a fint glance,
be conndered a very happy condition of things; unfortunately,
practice hias shown 1t to be i many cases therevense,.  lastead of
scalde foranng, the bailer parts are very often found to have suf-
fered from pitting and corroston.  Explanation of this condition
appears difficult, and corrosion of boilers has often been charged
to presence of organic Jeids, when, as a matter of fact, the purity
of the water itself may be said to be responsible.  When water is
seat 10 hot well it s brought into contact with atmospheric air,
and, being pure. readily absorbs or takes into solution soinc of



86 CANADIAN ELECTRICAL NEWS Mav, 1848
the gascous clements contained therein.  Reference to my first  for by the fact that weather conditions had much to do

article on this subject will readily explain the cause of pitting or
corrosion due 1o the presence of free oxygen in the water.

We have already seen that the most troublesome scale-formng
impurities held i chemaal solution are the salts of hime and mag-
nesia is usually met with in feed waters.

As conditions of use vary, so will nature of scale formed vary.
Particularly is this the case with scale formed from the salts of
magrnesite These salts i many cases are peculiarly unstable,
and this fact s not sufficiently tnken nto account either by
chenusts or enineers.  The carbonates of ime are, except in very
exceptional cases, alway s accompanied by a certain proportion of
the carbonates of magnesia.  Personally, in my experience I have
never found carbonte of magnesia entirely absent from a natoral
water when carbonate of e was present. 1 have, as would
naturally be expected, found carbonate of magnesia present when
the entire lime was present as sulphate.

ln examination of i bosler seale, it oceasionally happens that
the general appearance of a scale is such as would lead the en-
gineer to suspect the presence of a strong bonding agent, suchas
sulphite of lime, while complete analysis shows the scale to be
practically free from sulphates.  While the carbonates of lime and
magnesa form an presence of organic matter, and especially in
high pressure borlers, hard compact scale in many cases, analysis
of scale will show that the whole of the bases of these metals can-
not be combined with carbonic anhydride.  The reason for this is
cvidently the reducing of part of one of the compounds to an
hydro-oxide.  Since magaesia is the least stable of the two bases,
1ts the writer s opaiion that the magnesium carbonate immediately
i contact with the boiler plate s reduced from a carbonate to an
hydrate, and carbonie acd pas hberated.  When this occurs in
presence of sulphate of hme a particularly obnoxious scale is
formed.

A sample of scale sent to my laboratory of a very trouble-
seme nature, being very hard and tenacious, and having very high
power as a non-conductor of heat.  While it was, according to
sample, less than 4 inch thick, still its construction made it ex-
tremely dangerous.  Subsequent analysis proved it to have the
followiny composition :

Sihca . R « X ¢ Y74
Alumina and peroxide of iron.. . e 393%
Sulphateof me ...ooooiiiiis L e oo 372374
Carbonate of mugnesia. 27.127
Magnesium hydro-oxide 2.07%,

99.667%

In thus caise a portion of the magnesium carbonate through the
action of heat had been reduced according to following equation :
Mg CO 4+ heat=Mg O+ Co,,
the oxide of magnesia thus formed then combining with water
to form the hydro-oxide, which is only partially soluble in water.
My O 4 Hy O=Mg (OH),.

The hydro-oxide s extremely fine, and under conditions exist-

1 ngr wathin the boiler forms a ready bonding matenal, and sspec-
ially so in preseance of sulphate of lime.

The carbonates of hme and magnesia when precipitated at such
atlow temperature, form porous, casily-removed scale, having very
low speaific heat, consequently cannot be classed as cqually
dangerous with those scales of more compact construction.
Somc idea of nature of scale formed can be arrived at from a
study of the physical and chemical properties of the following
samples of scale analyzed in my laboratory.

The first s & sample of scale formed trom water contuning salts
of both ime and magnesia, and both hard and tenacious, contain-
iy the folloning parts in 100 :

No. 1. Supplied trom Montreal, Que :
Silica. . . 656
Alumna and peroxade of wron 330
Carbonate of lime 20 93
Sulphate of me 3305
Carbonate of magnesa 13.20

No. 2 Sample of scale from New Toronto, Ont. Shows a
rather uncommon condition of scale forming.  As scen by compo-
sitien of seale, a large quantity of mud (greatest portion of which
must have been held in mechamcal suspension) was present s this,
combined with sulphate of hime, formed a particularly troublesome
sale. The composition of smpunties o the water from which
this scale was formed is llusteated i sample No. 6, last months
e, and s worthy of remark for two important reasons @ Finst,
analyais of water shows very little alununa present, consequently
very hntle mud was held in suspension, while scale shows

a large quantity of alumina. This difference is accounted

with the presence of mud, and sample sent for analys,
showed witer under best possible conditions ; secondly, it will be
observed that water contains both carbonates of hme and mag.
nesa, While carbonate of ime 1s entirely absent from scate,  fhyy
circumstance at first somewhat puzzled the writer, until he ascer.
tained that the engineer in charge was using refined coal i 1o
remove scale. As is very often the case, 0il contains excess of
free sulphuric acid acquired during process of refining in suificient
quantity to reduce the whole of the carbonate of lime to swiphate
and also a portion of the carbonate of maguesia to sulph.te of
magnesia, which lntter, being soluble in water, does not appear
in the scale.
This sample of scale contains the following parts in 100 .

t, with traces of peroxide of iron. . ..
Sulphate of lime....
Carbonate of magnesia . .......... R

No. 3. Sample of scale from Walkerton, Ont. -Light, porous
and ~asily broken or removed, a typical type of carbonate wale
formed at low temperatures.  Composition :

Acidinsoluble... ..... . . . ... ... RN .38
Alumina and peroxide ot won. ... ....... ... 1.10
Carbonate of lime .. . .. . L y2.09

Carbonite of magnesia . .. . 3.00

Carbonate in presence of organic matter form in many instances
very hard scales, degrees of harduess varying with nature of or-
ganic matter present.

No. 3. -Sample No. 4, received from London, Ont., s an ex-
cellent type of scale of this kind, being very bard and tenacious.
The organic matter present in this case was largely composed of
oil, which by action of heat has become carbonized, and although
scale was not more than 4 inch thick, it was of a very dangerous
type. Composition :

Acidinsoluble.. ... B 1

Aluminum and peroxsde of dron.... L.l L35

Sulphate of lime............ .. ..., .. 233
Carbonate of lime. ...... . e So.07
Carbonate of magnesia. .. R X))

Organic motter ..., .oooviiiiiiier tiiiiecee.e.. OG04

99.80
Another sample of scale with nearly the same composition,
thicker, but much coarser in granular construction, duc to differ-
cnce in nature of organic matter, yielded on analysis =
Acidinsoluble... .. ...

e
Alumina and peroxide of iron .?o
Sulphate of lime.......o0 ... e 332
Carbonateof lime.. ............... ... . ... 8335
Carbonate of magmesit.... . ......... .... .. 620
Organic Mmatler ..covvveiiaraiieernnee cvvennen. 001

100.28

The loss occasioned by allowing such formations as above to
remain on the sheets and tubes of a boiler is so important a factor
in cconomy that it is almost impossible to estimateit. It has been
stated on good authority that the formation of an incrustation ;' of
an inch in thickness will increase the fuel consumption 12° over a
boiler working under similar conditions with clean shell and tubes.
This statement is, however, obviously in error, since scale of
different composition has different heit conducting powers, and
loss must vary in accordance with composition of scale, as well as
with variation in thickness.  The fact remirins that the incrusta-
tion formed within a boiler has a very much lower conductinity
than has the plate of the boiler itself, even under most favorable
conditions, so that loss is bound to vecur if incrustation is allowed
to accumulate ; and loss is not only loss of heat and conscquentiy
loss of fuel, but serious damagze to boiler may occur.  Such is the
non-conducting power of many cven very thin scales that plates
are liable to become over-heated, while scale has a high non-con-
ductivity, when interposed between boiler shell and water it has
very low tensile strength @ conscquently, when plates become
overheated, internal pressure forces the affected part outward,
and boiler is badly damaged, even if serious explosion does not

ocgur.
(To be Continued.)

The question of a franchise for clectric lighting in Ottawa .~
still unsettled. 1t appearced that the offer of the Ottawa Eledtr
Company would be accepted, but it is now proposed to refer the
matter back with & view to ascertxining on what terms and «on-
ditions the plant and property of the Ottawa Electric Light Com-
pany can be acquired by the corporation,
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MUMFORD’S IMPROVED BOILER.

On this page we illustrate a new boiler intended to
meet the demand for greater economy and efliciency
than are obtained from the ordinary brick set boiler.
The water airculation is similar to that of a water tube
boiler, and for very high pressure it is built with a corru-
gated furnace. It was designed by Mr. J. A. Mumford,
and is manufactured in Canada by the Robb Engineer-
ing Lo., of Amherst, N. S., and in the United States by
a large concern in Erie, Pa.

The furnace has ample room for mixing the gases

A=

FroxT VIEW OF MUMFORD'S
IMPROVED BOILER.

END ELEVATION OF MUMFORD'S
IMPROVED BOILER.
and is surrounded by water, so that the direct and
radiant heat of the fire is readily absorbed. The heated
gases pass directly through well proportioned tubes and
return around the shell of the boiler and underneath the
drum, making every square foot of the boiler effective
as heating surface, and enter the smoke stack with
sufficient temperature remaining to produce good natural
draft. By covering the case and drum with a non-
conducting material the loss of heat usually found in
the setting of boilers may be reduced to a minimum.
The water circulates continuously from the tront to
the back of the boiler, up the back connection to the
drum, where the steam freely separates

FIFTY THOUSAND VOLT TRANSMISSION.

It is a fact not generally known, says the Electrical
Engineer, that a transmission of 50,000 volts was some
time ago tried for a period ot two weeks trom the water
power plant at Telluride, Col., to the Gold King stamp-
ing mills there. The Telluride transmission is well
known as one of the earliest in this country. ‘The first
plant consisted of a single-phase 3,000-volt alternator
with direct transmission to a synchronous motor three
miles away. This has since been replaced by a three-
phase transmission, with step-up and step-down trans-
formers. It was about the time that the change was
made that the experiment was tried ot transmitting at
50,000 volts three-phase alternating current.  The trans-
formers used were those now employed on the three-
phase transmission there, said transtormers being
arranged to give a number of different voltages from
50,000 down according to the way they were con-
nected:

As said before, this transmission at 50,000 volts three-
phase current was kept in service for about two weeks,
and no accidents occurred during the time. The line
consisted of galvanized iron telegraph wires supported
on glass insulators. It was found that the self-induction
afforded by the iron wire had a beneficial effect in count-
eracting the capacity of the line. The experiment was
not continued for a longer time because a rainy season
came on and proper provisions against lightning were
not at hand. The transmission line is three mileslong,
and runs up a steep mountain-side and over a very wild
country.

PURE WATER AND NEW BOILERS.

Tue corrosive powers of pure water on new or un-
scaled boilers was illustrated in the city of Glasgow
when a new water supply was introduced {rom Loch
Katrine, one of the purest waters in the world which
are available for city consumption. The former supply
had been poor and calcareous, and old boilers were

from the water, and down the front
connection to a point below the fire.

This positive circulation admits of using
forced draft, increasing the horse power
of the boiler without foaming or prim-
ing, the increased temperature increas- N
ing the speed of the water circulation
without any evil effects.

Special arrangements are made to
avoid trouble with bad water. The
feed pipe enters the drum near the back
end, and part of the sediment is de-
posited in a settling chamber at the
front end of drum and may be blown
oui. Additional impurities that are
carricd down the front connection are deposited in an-
other settling chamber below the furnace. This leaves
very little, if any, impurity to form scale on the furnace
and tubes, and it may be removed by a scraper inserted
through hand holes in the shell, the tubes being spaced
so that all can be cleaned. Doors are placed in the
casing opposite these hand holes, which also give facili-
ties for cleaning the outside of the shell.

The Robb Engineering Company inform us that they
have already installed two of these boilers in Montreal
and others in Lethbridge, Fort William, Ont., Parrs-
boro, N. S., while a number more are ordered.

SR@ e
F~——
&

i R v R
o

ki3 = E

XTIT. 33

3, PRSCITR: Mt i D

B R e e S o

A A I I SRy '}’ﬁh;.-exw - Faateio
BT -

3 aeder e wiT

— N

Moew Ove

L

[

SecTioNaL VIEW OF MUMFORD'S IMPROVED BOILER.

much coated with lime scale. To the dismay of the
users those who had put in new boilers or new tubes
found them rapidly corroding, while the old scaled and
coated boilers 1emained as before. Those, too, who
had removed every possible trace of old incrustation
from their old boilers by mechanical means, intending
thus to get, as they expected, the full benefit of pure
water, were also badly troubled by corrosion, and even
the old boilers, as the scale was gradually removed by
the unvarying soft and pure water from the lake, were
more or less corroded when no means were taken to
prevent it. '
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THE NORTHEY GAS ENGINE.

Or late years the gas engine has attracted censider-
able attention as a motive power, and although we do
not predict that the day of steam engines is passing
away, the fact cannot be disputed that for certain work
the gas engine has some points in its favor.
efliciency of the gas engine in comparison with steam,
we are not prepared to talk up the cudgels in favor of
the former, but it can safely be said that it occupies
small space, removes the necessity of handling bulky
fuel, produces no ashes, dirt or refuse, and requires but
a very little water supply.

The Northey Manufacturing Company, of Toronto,
have for some time been manufacturing a gas and
gasoline engine, for which they report a growing de-
mand, chiefly for engines of from 4 to 6 horse power.
The accompanying illustration shows a gasoline engine
belted to a dynamo. The details of construction of the
engring, as given by the manufacturers, are as follows :
It consists, broadly speaking, of a base, cylinder, piston,
connecting rod, crank shaft, fly wheels and valve gear.
The base and cylinder are substantial castings of proper
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engine is running light the charge is cut off to what iy
necessary only to keep engine up to speed, and it engine
reaches 2 few revolutions over the regular speed, the
charge is cut off altogether, and thus there is no posy.
bility of engine running away.

The arrangements for keeping the engine from be.
coming overheated are very complete ; a heavy palvan.
ized iron tank is supplied with each engine, to hold
water suflicient to keep engine at proper temperatuge,
The water is circulated through this tank by the heat of
the engine cylinder, the warmer water going to top of
tank, and the cooler portion coming from bottom.

All engines are fitted with electric or incandescent tube
igniter.  The electric igniter has a positive motion,
giving a wiping contact above and below a small wire
clectrode, which can be replaced from outside ot engine
in the simplest manner. A battery of eight cells fur-
nishes the small amount of ¢ rrent needed, and is main-
tained at a very low cost.

The gasoline supply is stored in a heavy galvanized
iron tank, which is placed outside the building, and
connection made direct from tank to engine by 1, or

NOrRTHEY GAs ENGINE Drivineg Dyvyaso.

weigrht to insure durability and freedom from vibration,
and are made of high-grade cast iron.  The piston is
very long to give large wearing surface, and is made of
special iron, fitted with spring rings. The connecting
rod is fitted with a phosphor bronze bearing at upper or
wrist pin end, so arranged as to take up wear casily.
The other end is fitted babbitted boxes of the
marine type. The crank shaft is of steel, finished to
gauge. The valves are of the poppett type, and liit
squarely off their scats without friction.  The valve gear
is enclosed in an iron housing absolutely dust and grit
proof, and runs constantly in oil, thus insuring perfect

with

tubrication and great durability.

The engine is fitted with two flv-wheels, which is claimed
to be the only method which puts equal wear on both
bearings. 1t only one fiy-wheel is used the bearings must
wear unevenly, s the box on the fli-wheel side wears
downward, and the box on the opposite side upward.

The irregular speed, such as is met with in most
governors, is overcome by a graduated charge governor,
shich controls the amount of the charge admitted to the
cavhinder in proportion 10 the work being done, and al-
fows the engine to use only what is actually nceded. I

inch pipe. A small and very simple pump on base of
engine draws the gasoline from tank and delivers it 1o
engine cylinder, so that at no time is the gasoline ex-
posed to the action of the outer air.

The gas engine is claimed to be specially adapted for
electric lighting, the graduated charge governor en-
suring the even, steady speed indispensable for such
work. Small plants installed in opera houses, build-
ings, mines, etc., are said to show a great economy over
the use of gas for illuminating purposcs, as if the gas
is used in the engine for motive power, it will produce
twice the light in incandescent lamps, and if arc lights
arc used the difference is still greater in favor of the
gas engine.

As to the cost of operation, it is guaranteed that the
consumption of gas will not exceed from 18 to 22 feet,
or one-tenth of a gallon of 74 degrees gasoline, for cach
horse power produced per hour.  With gas at go cents
per 1,000 feet, the cost would be about 18 cents per
horse power for ten hours work.

The Northey Manufacturing Company will gladly
furnish any further particulars desired by interested
persons.
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RECENT CANADIAN PATENTS.

A PATENT has been granted to Mr, John Sharp, of Gruvenhurst,
Ont., for 1t water wheel, as shown by theaccompanying cut.  The
claim is for a wheel secured to a vertically journalied shaft, and a
series af radial buckets inclined from the vertical at substantially
an angle of forty-five degrees, and secured to the rim, in com-
bisation with a frame surrounding the buckets, a cover therefor

ided with a series of openings, each extending over two or
more buckets, and a curved conductor chinnected with each of the
aid openings and with a source of water supply, the arma in the
conductors being such as to discharge the water at substantially
2 right angle to the surfaces of the buckets ; a curved conductor
connected with each of above said openings, a tank with which

ﬂy.:.
TurBINE WATER WHEEL.

the said conductors are connected, ¥ flume connected with the
tank, a cut-off valve in the said fluine, and a cut-off valve for cach
conductor, substantially as set forth,

Mr. Henry C. Mitchell, Toronto, has obtained a Canadian patent,
No. 58,788, for a pipe and boiler covering, as herewith illustrated.
ltis claimed to be a non-conducting covering, comprising centric-
ally arranged flakes or laminz of mica, forming multitudinous
hollow non-communicating interspaces and a suitable binding
medium permeating the outer portion of the layers and forming at
the inner an ircegularly formed surface, whereby the covering is
held in shape and position, etc. A method of forming a non-con-
ducting covering for boilers and the like, consisting in spreading
upon suitable backings for the outer and inner portions of the
covering, a composition comprising a damp or wet binding
medium, intermixed with mica particles, superimposing upon the

Pire AND BOILER COVERING.

outer portion the concentric flakes or laminz of mica, placing the
inner and outer portions together to enclose the central laminze,
and finally subjecting the whole 10 a suitable drying process
whereby the binding medium is hardened and permeates intQ the
mass, as and for the purpose specified.

]

NEW CABLE ACROSS THE GULF OF GBORGIA.

Tux: C. P.R. recently completed the laying of a new cable
across the Straits of Georgia, from Vancouver, B.C,, to De:ar—
ture Bay, on Vancouver Isiand. The distance, as the crow flies,
is about 32 miles, but it was found that the bed of the gulf wax
broken up by innumerable hills, mountains and guileys, nearly 8
miles of wire being used in covering this irregular space, making
the cable 4o miles in length.

The cable was made by the Telegraph Construction and Main-
tenance Company, of London, Eng. It weighs about 320 tons,
and its total length when it left the manufacturers was 45 milex.
Somc idea of the difficulty experienced in handling it may be had
from the fact that it took the crew of the Tartar two days and a
half1o get it on board at Southampton. The duty on the cable was
$10,000, and by the time the company received it in Vancouver it
cost them considerably over $50,000. In diamcter the cableis
stighily more than aninch and a half, and it contains three wires
or cores, which provide three distinct services or connections.
Each of these cores is about the size of a lead pencil, and each
contains fine copper wires packed in jute and invulating material.
Inside of this they are armored with 14 galvanized steel wires,

wound spirally. Inside of this again is the final covering of tarred
jute canvas,

The old cable which it replaced was a single core, or single
wire, and was laid in March, 1881, Since that tima it has been
broken several times, and has given much trouble.

From shore to shore the cable was laid almost without a hitch,
the steamship Tartar being employed. The receplacle for the
cable wus & steel tank about 35 feet in diameter and 12 feet high.
In the centre was a circular spool-like! frame, around which the
cable was coiled. The work was carried out under the super
vision of Mr. F. B. Gerrurd, assistant superintendent of the Com-
mercial Cable Co., of Canso, N.S., and Mr. J. W. Wilson, super-
intendent of C.1.R. telegraphs in Vancouver.

PERSONAL.

The death is announced on the 22nd ultimo, at his residence in
‘Toronto, of Mr. Benjamin W. Stokes, late engineer and electrician
at Centre Island, in his 43rd year,

Mr. J. A. Kammerer, of the Royal Electric Company, has
returned from Atlantic City, so far improved in health as to be
able to put in part time at his office. He is steadily gaining
strength, and, assisted by the returning warm weather, will no
doubt soon be eatirely himself again.

Mer. P. A. Dickson died at Brantford, Ont., on April 25th, at
the age of 40 years. Deceased was for a number of years
electrician for the Beantford Electric Power Company, leaving
there last summer for British Columbia, where he contracted a
severe cold, which resulted in his death,

Much regret is felt at the removal to England of Prof. Carus-
Wilson, of the Engineering Department of McGill University.
Prof. Wilson sailed with his family from New York on the Cam-
pania on April 23rd, and on arrival in Eugland will reside at
Hanover Lodge, Kensington Park, London, W,

Professoi H. L. Callendar, of the Physics Faculty of McGill
University, has received the appointment to the chair of Physics
at University College, London, England, Prof. Callendar’s work
at McGill has been greatly appreciated, and general regret is ex-
pressed at his forthcoming  departure. The results of some in-
teresting experiments on the condensation of steam conducted by
him appeared in our April issue.

Mr. W. J. Creen, who for many years has occupied the position
of local agent for the Canadian Express Co., Belt Telephone Co.,
and Grand Trunk Railway Co., at Walkerton, Ont., has recently
removed to Berlin, where he will fill the position of local manager
for the Bell Telephone Co. Before leaving Walkerton Mr.
Green was presented by the Mayor, on behalf of the citizens, with
a handsome gold watch, and Mrs. Green with a beautiful chair,
accompanied by an address expressive of the good wishes of the
community. Mr. Green was also presented on behalf of the
Masonic fraternity with a past master’s jewel. The people of
Berlin will require from Mr. Green no better recommendation
than the spontancous expressions of esteem bestowed upon him
by those who best know his worth.

Mr. L. A. Campbell has been appointed manager of the West
Kootenay Power & Light Company, and has left for British Co-
lumbia to take up his new duties. Mr. Campbell has had an ex-
tensive experience in electrical work, having been connected with
the Fort Wayne and Edison General Electric Companies in_the
carly days of the industry in Canada. Since the formation of the
Canadian General Electric Company he has been employed on the
construction and engineering staff of that company, and, on the
departure of Mr. W. Rutherford, chief engineer of the company,
for England, eighteen months ago, succeeded him in that position,
Tlhe installation of the West Kootenay Power Company”s plant has
been carried on under Mr. Campbell's personal supervision ; he is
therefore thoroughly acquainted with the conditions under which it
can be most favorably operated, and his selection to fill the position
of manager is a very fortunate one for the company. His many
friends in the elecirical business in the east will join in wishing
him the best possible success in his new field of labor.

TRADE NOTES.

James Pender & Co., St. John, N.B., have put in a new 15 h.p.
Goldie & McCulloch engine.

A. Bobson, Esq., Beaverton, has purchased a 400 light incan-
descent dynamo from the Canadian General Electric Company.

Mr. T. E. McLellan, manager of the Berlin and Waterloo Strect
Railway, has resigned his position to go to the Klondyke, and
will be succeeded by Mr. H. Hilborn, of Montreal.

The British Columbia Iron Works Co. have ordered a 6 kilo-
waut incandescent dynamo from the Canadian General Electric
Co. for a steamer which they are building for the Klondyke trade.

The Jones & Moore Electric Company, of Toronto, have just
installed a lighting plant on the steamer “‘Northern Belle,” com-
prising 80 16 c.p. lights, and fitted with marble switchboard
and first class instruments. The work was done at Collingwood,
the installing expert being Mr. J. H. Wacrd,

The Hudwon Bay Company have placed a contract with the
Canadian General Electric Co. for two 100 light incandescent
equipments, to go on their new steamery, running from Van.
couver and Victoria to the Stickeen river.

The Eugene F. Phillips Electrical Works, Montreal, have been
given the contract to supply all the troliey, bond and feed wire
requirad in the construction of 25 miles of electric railway at
Jumaica, West Indies. This is the new road with which Mr.
Holgate, formerly manager of the Montreal Park and Istand
Railway, is connected.
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EDUCATIONAIL DEPARTMENT

INTRODUCTORY
After mature deliberation the publisher of this } ] has decided to devote a certain amount of space each th to what be termed ¥ H
Department, wherein both mechanical and clectrical formula and h ical problems will be di g, il d, mdm; far n; ;xdblemr:xc and ex_nn:tl: “i\-leg.u QA‘m

uest of the editor, ] have with pleasure undestaken to contribute to this dqzu'mem regularly each mo:uh, and before

beiefly introduce the subject at issue,

g actual taath

problems, with to

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 knowledge

of the rudimentary principles of mathematics, such matter as will enable him by a little study to master the

most intricate mechanical and slectrical formula.  Many of our

most valuable engineering works and publications frow time 1o time contain formula that is in many cases but vaguely understood, and very often entirely misunderstood, thus

rendering an othetwise valuslic work practically valueless to the reader,
Just mt what particutar point our calculat

education
1

fore attemptiog 10 digest and calculate problems, and the almost utter jm,
| have decided to

{ons should commence became a matter of serious thought, and past experience had to be | i ing i
mind the fact that there are many really good engineers whose early education has, 1hroy L ] b,,‘,’.': fick 0 be carefully considered, bearing in
op;-)nnnil‘y. have 1ot been able ¢ review their early education for years. Knowing by obee

e posaibility of the student arriving at a satisfy

h force cit y » and many ot who, througl
otmvnwn and experience the great necesmily of b’.vjngnthoréuxho :ﬁ:nrnw‘;
{ s studies without a

thorougli knowledge of the principle of mathematics in t

the foundation and advancing by easy stages until the principles underlying the most obtuse and difficult formula can be r
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‘THREE-WIRE SYSTEM.

IN the three-wire system (he lamps are really arranged in sets
of two in scries, The two outer wires have double the potential
of the lamps, and since, owing to the lamps being in series, one-
half the current only is required as compared with multiple
arc two-wire system ; therefore, to carry one-half the current
with twice the difference in potential or double the E.M.F., a con-
ductor with one-guarter the area of cross-section suffices.

Dynamos are frequently set in series in large buildings, and
their terminals wired out on the three-wire system to save copper.
Since each of the wires is but one-quarter the size of the wires in
the ordinary two-wire system, it remains clear that the weight of
copper required ou the threc-wire system is but 3§ of that
required on ordinary two-wire systcms. The formula already
laid down for two-wire work apply to three-wire calculations us
regards size of mainy, if denominator of formula be multiplied by 4.
21.58x L N x (100~ %)

Rx7x4

This formula gives required cross-section of mains in circular

mils, using commercial copper wire as a conductor.

ALTERNATING CURRENT SYSTEM.

ln alternating systems we have two sets of mains to deal with,
primary and secondary, both of which have different E. M. F.'s.

Theoretically, the rules deduced from Ohm's law are not cor-
rect as applying to this system of generation, because calculations
must be made 10 allow for conversion from primary to secondary
current.  The ratio that the primary E.M.F. bears to the second-
ary E.MLF. ix expressed by dividing the primary E.M.F. by the
secondary E.MLF,, and is termed ratio of conversion. Thus,

CMord?=

E primary

E sccondary = Ratio of Conversion.

The cutrentin the primary is equal to the current in the second-
ary divided by the ratio of conversion. '

Example : On an alternating circuit whose primary E.MUF. is
1,000 volts and secondary E.M.F. 30 volts, there are 500 lamps,
cach having a resistance of 50 chms, what is the primary current
and what the secondary ?

138% =20, ratio of conversion.

W% =.1, combined R of lamps.

= 500 amperes current on secondary.
342 = 25 amperes current on primary.

Current being determined,. rules deduced from Ohm's law apply
exactly as shown for direct current calculations.

Example : An alternating generator has 4,000 feet of primary
main attached with an E.M.F. across the terminals of the ma-
chine of 1040 volts 3 it is decided to allow a drop of 4o volts on
the primary at the convertor.  The sccondary main has attached
10 it 750 16 c.p. lamps at an E.M.F, of 50 volts, each lamp having
a resistance of 30 ohms.  What ix the resistance on the primary
wire ? .

1040 - 40:= 1 {§* = 20, ratio conversion.
{2 = « amp., current cach lamp.
750 X € = 750 ampn., total current on secondary.
730 % 20= 37.5 AMPS. current on primary.
3;}2 % 40=: 1.06 ochms resistance on primary.
To obtain the required size of primary mains in circular mils,

caleulate by formula for two-wire direct current, and divide the
result by the square of the ratio of conyersion. Or
21.58x L Nx(100-%)

CM=— RxZxKC?

Example: An alternating current generator has an E.M.F,
across the leads of 1040 volts, and current is delivered 4,000 feet
from station, E.M.F, at terminals being 1,000 volts ; current con.
sists of 1,000 lamps, having a resistance of 50 ohms each on a 50
volt secondary circuit. \What should be the cross-section of the
primary mains in circular mils, and what is resistance of same
main 10 allow a drop of 40 volts us shown ?

1000=E.M.F. at terminals of primary
50 =E.M.F. on secondary =2
40+ 1040=3.847, drop in potential,
21,58 x 4000 X 1000 X (100 - 3.84)
50 % 3.84 x 20?
section of primary main in circular mils.
Total current on secondary = 1000 x §§ = 1000 amps.
11000 - 20= 50 amps. secondary current.
¥4 X 40=.8 ohms resistance, primary main.

HORSE POWER CALCULATIONS.

The power or force required to do & certain mechanical work
is usually referred to as foot pounds. That is, one pound raised
one foot high 1s called a foot pound, without reference to the time
required to do the work. Therefore, if we want 1o find force or
energy required to be expended to do a certain work expressed
in foot pounds, we require to multiply the weight required to be
raised by the distance in feet through which weight has to be
lifted.

A horse power is fixed as the work performed in raising 33,000
pounds one foot high in one minute, or what is exactly the same
thing, raising one pound 33,000 feet high in the same period of
time. Here we have time required to do a certain work, and
note of this must be taken in our calculations.

Then to reduce force exerted at the piston of a steam engine,
and to express this force in horse power, we require to know
effective pressure against the piston throughout the stroke, and
distance travelled in feet by the piston per minute. And todo
this use the following established rules :

tst. Find area of piston in square inches.

and. Find the total pressure in pounds on the piston by multi-
plying the area by the mean effective pressure per square inch.

3rd. Find the distance in feet traversed by the piston per
minute by multiplying the length of stroke in feet by twice the
revolutions per minute.

4th. Find the energy exerted by the engine expressed in foot
pounds per minute by multiplying the total pressure in pounds
against the piston by the travel in feet per minute.

5th. Find the horse power by dividing total foot pounds per
minute by 33,000.

From this, then, we can construct the following simple formula:

ANPS
33,000 =H.P.

Where A=Area of piston in square inches,

N =Number of strokes per minute (revolutions multiplied

by two.) .
P=Mean cffective pressure per square inch,
St=Length of stroke in feet.

o R.C.

=108,079 C.M., required cross-
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Example : Find the hoese power of an engine .35 inches by g,
nomy S0 revolutions per annute,  mean effective pressure
theoughout the stroke beingr 35 pounds per squiee inch.
9.5 * 7854 - 70.88 squase inches area,
70.88 x 35~
70.88
—
353440
21204

| 72350.80 total pressure against piston,
280 revolutions per minute.
2 strokes per revolution.
300 strokes per minute,
1 length of stroke  feet.
300 feet travelled by piston per minute,
2480.8 pressure on piston,

R
1488480

123040

1389248.0 foot pounds per minute.
33000)1 389248.(42.09 horse power.

132000
69248
66000

324800

We have in this formula two constants, 7854 constant multiplier
to find aren, and 33000 constant divisor to find horse power. con-
sequently by dividing 7854 by 33,000 we get a constant multiplier
as a result, and thus shoiten our method. L

3833 . 33000. =.0000238, which becomes a constant multiplier,
andour furmula then becomes (d* N P 8%) « 0000238 - H. Po

Example: Using this formul find horse power of ao engine,
dimeastons, ete., as per last example.

9.3 ==diameter of piston.

9-5
go.25=d?
500 = strokes per minute.

32700
131620

1798900
.0000238 = constant multipher.
14151200
5300700
33300
42.0998200= H.P.
CALCLLATING HORSE POWER FROM INDICATOR DIVGRAMS,

Anadicator diageam is practically a record of the action of the
steam on the piston throughout the stroke of an engine, and if we
are enabled to ascertain the area of the diagram, baving the
tength of the diagram and scale of spring used before us, 1t be-
comes an eitsy task to find the mean ceffective pressure of ihe
steam throughout the stroke.

The area of the diagram is casiest found by use of a small in-
strument called a plammeter, which should be set to a natural
scale, that is, area of diagram should cead in square inches.
Knowang the area and dividing by leagth of diagram in inches,
will give us height of a regulir body of an equal area.

\\N

N
n

ru6. 7.

Figr 7 represents a diagram 3 inches i length, and the irregular
body has an area of three square inches.  If we reduce this area
to a regular body with at least two of its sides cqual, we get 2
diagram, as shown by dotted lines, exactly one inch in height ;
multiplying this by scale of spring vsed, we get M.E.P. through-
out the stroke.  Therefore, we can construct a formala as follows
to caleulate MLE.P. from an indicator diagram :

Area = Length » Scale of spring = M.E.P.

The horse power calculation can be very much shortened by
wnnyr what is known as an engine constant; that is, the power
developed by an engine with MJE.P. of 1 pound per «~q. inch, and
i particularly useful where horse pover calculaticns are being
constanily made from same enyine.

Abreviated the formula would then read :

Engine consiant x MLE.P. = H.P

Example : Using engine constant and MLE.P. find LH.P. of a
sngle cylinder engine 9" x 12" running 280 revolutions per
minute.  Diagrin measures 3 inches in length, and planimeter

shows atea to be 2,025 sq. inches, scade of sprng used mindica-
tor being go pounds per nch of compression.
First, find power developed by engme with a mean effectne
pressure of one pound per squate inch
9.5% -go.23
Q0. 25~ 300 30330
50540 0000238 .2 HLDP
Then power developed by this engine with steam pressure oo
piston equatlinr one pound  per square wch of weans 2 1L,
which s our emgine constant,. Neat find mean effective pressue
shown by dugrram :
Nrea . Lemgth 200250 3 W8735 averyre herht in inclies.
875 0 jo scale of spomgz used 330 MUE,
Then 1.2 35 42 horse power,
In the absence of a pluanmeter, it becomes necessary to devise
a method ot arnving at area of duggram,. To those engineers who

N
N

Fi,

are unacquanted with geometey this s sometimes diflicult 1o do.

With every indicator is sent out a number of rules gradunted i
such & manner that the divisions between cach inch correspond
exactly with scale of springr wsed ; by the aid of these it becomes
comparatively easy to saubdaade mo cqual divesions,  Forinstance,
suppose we wish to divide Fig. 7into 13 equal pasts by osing a
graduated scale laid actoss digram at an angle so that the
divisions 1 and 13 shall eaactly comcide with lines at each end of
dizgeam, and marking off at cach division on scale intervening
by erecting at each of these pomnts an ordinate at right angles
with atmospheric line, we get 15 exact divisions. [t now re-
maius for us to ascertain the pressute represented in the centie
of cach of these divisions, and finding the mean pressure by add-
ingr the pressures togrether and by dwvidings the total by number of
ordinates crected, we gret total mean effective pressure caleula-
tion of H.P. [t then becomes a sunple repetition of examples
already described. To convey meaning cleatly Fag. 7 is repro-
duced in Fig. 8.

[RRTEN ORTTN |

SUPERIOR BOILER COMPOUNDS.

Ine adsertising pagzes of this issue contaun the announcement
of the Canadian Chenucal Compaund Company, and as this com-
pany is probably unknown to some of our readers, being of recent
organization, a few words of introduction may here be ginven.
The personnel comprises Messes. Ao M. Wackens, k. j. Phihp and
D. J. LeRoy. The headguasters of the company are in the
Temple Building, Toronto, where nicely fitted and convenient
offices have been secured ; while the Montreal office is located in the
Street Railway Chambers. The factory isat 66 Ruver St Toronto,

As imphed by the name, the company are manufacturers of
chemcal compounds for boiders, and being composed of thor-
oughly practical men, it is not to be wondered at that they are
producing an article second o none in the musket,  The manufie.
ture of the compound is under the supervision of Messes. Wickens
and Philip, who have given the matter very careful study for some
time past, while Mr. LeRoy has charge of the sales department.
From a neat booklet just issned, we learn that the company have
made i somewhat new departure, in that they are manutacturing
three distinet brands to meet the necessties of different waters,
this step being determined upon after making a largze number of
analysis of various waters used in Canada.

Their ** Canadian ™ brand is suitable for the wates in our Great
Lakes, and all waters of a like quality. It is cliimed o0 prevent
internal pitting and corrosion of the boiler and all apparatus it
passes through.  Their ** Automatic ™ brand is specially prepared
for waters carrying heavier and harder sulphates, such as some of
the river waters and some spring well waters. This brand is
more active than the “ Canadian,” and is exceptionally grood for
water tube and other rapid steaming boilers used under hard and
continuous firing.  Their ** Zinkolene ™ is said to be the outcome of a
Lurgre number of carefully conducted tests with the most difficult
waters in Canada, and will, it 1> said, succeed wheee all othiers fail
Tt as sharp and active and must be used according 10 special divec-
tions sent with each package, which are not sent to allay it
sharpness, but 10 assist it in the Joosening of very hard and diffi-
cult scale, -

The componnds made by this company are hquid and purely
ible, containing no acids or other mjurious matenal, and are
readily fed into the bolers.  They are the results of years of ex-
pernence by apractical engineer, assisted by a first.class chenst,

To show the unportance of steam users lookmgg to the preven-
tion of baoiler scale, st is estinated by enunent engmeers and fully
borne out by actual experience that % inch of scale causes a foss
of 13/ of fucl, Y inch 38, and 5 inch 60 /. The best of waters
for steam boilers contains about 8 grains of scale-making proper-
ties per gallon,
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ELEGTRIGC RAILWAY DEPARTMENT.

THE HAMILTON STREET RAILWAY.

Toe Hamilton Street Railway Company recently made
application to the City Council tor an amendment ot the
present agreement with the city under which the com-
pany has to pav over $13,000 & year for percentage and
mileage. A\ meeting ot the Finance Committee was
held on April gth to consider the matter.  The company’s
solicitor presented figures which showed that there had
been a falling off in receipts last year, and that no dJivi-
dends had been paid since 1895. e attributed the
falling off in receipts to the building of the radial rail-
ways, which cut into the local Husiness, and stated that
at the present time the company could not operate under
the conditions.  He proposed that the by-law should be
amended to provide for the removal ot snow from the
track ; the company to sefl nine instead of eight limited
tickets for 23 cents, and to extend the time from 6. 30 a.
m. to 8a.m., 11.30 a.m. to 1.30 p.m., and 5 to 6.30 p.
m.; to carry children between § and 12 years of
age for 3 cents, or sell ten children's tickets for 23 cents;
also ta allow its tracks to be used by radial railways en-
tering the city, on terms to be agreed upon.  In lieu of
these conditions the company asked that the franchise
be extended to 1928, the mileage abolished, and the per-
centage be rearranged as follows : Receipts up to
$200,000, 5 per cent.; .receipts over $200,000, 8 per
cent.  Mr. Martin also submitted an alternative propo-
ition to abolish mileages and percentages, and after
paying expenses, ete., to equally divide the surplus be-
tween the ity and the company until each receive $1o,-
000 a year, then the city to receive the percentages
under the by.law, the franchise to be extended to 1928,
" and radial railways to be allowed to use the company’s
tracks on the terms to be agreed to.

The Finance Committee submitted several questions
1o the company, which were answered in the tollowing
words 1 ** The actual cost of the Hamilton Street Rail-
way s represented by the capital paid up in cash, $204.-
704..40, and the bonds issued in 1894, $500,000 ; total,
$704.704.40. The compapy's charter does not permit
it to sell the railway, nor !:m the company control the
shares of the sharcholders, or bind the bondholders to
agree to a sale, neither has the city power to purchase
the raulway.  Very spedial legislation would, therefore,
be required to enable such & purchase to be made, and
it would take alinost two years to obtain such legislation
and pass the necessary by-laws. If the city decides to
purchase the railway, and will now make a definite offer
which the company can recommend to its shareholders,
with it view 1o obtaining their assent to applying for the
necessary legislation, the company will take that step,
provided the interests of the company are properly safe-
guarded in the meantime by the franchise being extended
il 128 substantially upon the terms of the draft by-law
now submitted (or the alternative offer), it being further
provided that the city shall have the option to purchase
out the company at the agreed price within, say, two
years, should the requisite legislation and authority have
been obtained in the meantime.”

Some of the members of the Council are in favor of
the city sicquining the railway, but there is a great differ-
cuce of opinion as to the wisdom of municipal owner-
ship, and the matter has been laid over for further con-
sideration.

The Canadian General Electnie Co. have closed a contract
with the owners of the War Eagle anne, Rossland, B, C,, for the
clectncal apparatus for operating o compressor plant and
clevator,

A sunvey is beingg made tor a short boe of railway rom Flower
Station, Ont., 1o the smines of the Hamilton Smelunyy Company,
Andiew Bell, CLE.L of Wlmonte, baving charge of the work,
may be an cledtoe road.

The Habifax Tramway Compamy hase recently finshed the in-
statlateen of a second 3000 light morocydie alternator, which they
wte mstathing for their electne hghting serace. This makes a
total of 16,000 hghts capacity in monocyelic apparatus installed
by the Canadian Geoerad Electiie Company in Halfax.

SPARKS.

The Vankleek Hhill Electric Company, Limited, has been seor.
porated, with a capital of $15,000.

The Metropohtan Railway have placed an order with the Caga.
dun General Electne Compiny for three atlditonal G E, 1,000
cupiments,

The Canadun General  Etectrwe Company  ace instathing a o
kilowittt direct cureent railway generate. tor the Longue Popte
Asylum, Quebec.

Francis Lapointe, of Montreal, is promoting & scheme 1o buld
a bridge over the Lachine eanal, to be operated by two electae
motors of 50 horse power cach.

The corporation of Port Archur, Ont., have purchased o motor
car complete with G, E. 1000 motors from  the Canadian General
Electric Company.

The annual meeting of the shareholders of the City of Retmng.
ham Framways was held last month, at which a dividend of per
cont, wits declared and £ 23,000 carried 10 the reserve. A\||.~j;|,.
Ross, of Moatreal, presided.

The Manitobe Gas & Electric Company have ordered from the
Canadian General Flectric Company all the apparatus required
for their new plant, including a 6000 light direct connected single
phase alternator, and a 125 light Brusb are ma- hine,

The Hamilton Radial Electric Railway Company have elected
directors for the ensung year as follows: A, Turaer, Presudent ;
W. A Woeod, Vice-President ; John Moodie, Treasurer ; Swart
Malloch, Secretary 5 James Dickson, Adam Zunmerman,

At a recent meeting of the Board of Canadian Underwaters,
the best method of sccuring proper insulation of clectric wires
wits discussed aad various suggestions made.  In Western Qane
tacio there is an inspection, but in Eastern Ontario and Quebec
there is none. A committee was appointed to report it the June
mecting.

Mr. J. R. Scott, of Napance, his placed the order for electacal
pparatus for s teansission plant with the Canaduun General
Llectric Company.  The generator will bave a capacity of 100
kilowatts and will be of the revolving field type, with statonary
armature, wound tor 4ooo volts, three phase.” The distance trom
the generating station to Napanee is 8 miles.

It is aunounced that the Chinese goverament hias decided to
construct an electric tamway to Pekin, the contract being pnen
to the Japanese branch of the German firm, Siemens & Hakke.
An engineer will be despatched by Siemens &  Halske, of the
Tokso branch, to supesvise the work.  The clectric tramway will
run from the terminus of the government railway to the wall of
Pekin.

The city engineer of Toronto has been negotiating with a com-
pany of Buffulo capitadists for the teansmission of power to To-
ronto. The company offer 1o supply electvic energy at $30 per
horse power per vear if the city guarantees that it will use 10,000
horse power.  The company purposes to operate from a point 50
nules nearer Toronto than the Falls, Tace Gty could scarcely
guarantee to take that amount of power.

Mr. Elisha Moore, of Meductic, York county, N.B., hasimvented
an alternating switch for street rinhways, which can be operated
from the car by sumply pressing a button, The device obviates
the necessity of stoppmyg the car and does away with switchmen,
which means a great saving to railway companies.  Mr. Moore
has bad bis device patented both in Canada and the United
States, iand will ask for European pateats.

The sharcholders of the Hamilton, Grimsby and Beamswlle
ralway held thew quarterly mecting recently.  The quasterly
financial statement, as  presented by Supenntendent Nelles,
showed an increase of 10 per cent. 1 gZross carmngs over those
of the correspondingg period of last year.  The directors were
cmpowered 10 issue debentures to pay off the floating debt of $20,
000. The present debenture debt of the road is $83,000, payable
in thirty years.

A speaial general mecting of the sharcholders of the Quebec,
Moantmorendy and Chardevoix Railway Company will be held o Que-
beo on May 14th, when the following maiters will be considered:
The acquistion of the franchise and property of the Quebec Dis-
tnet Ralway Company ; the conversion of the existing line of the
company between Quebee and Cape Tourmente into a ine oper-
awted citber e whole o past by clectnaty | the constructon of
a branch line from Quebec to the west side of the Falls of Mont-
morency, operated by electricity.

The appeals of the Montreal Street Ruailway Company from the
judgzments of the Superior Court, awarding Mr. Jacquemin $300
for injurics resulting from being struck by a street car while
crossing Craig street, in December, 1895, and  Miss Chartier
damages for wjuries resulting from a similar accident on Notre
Dame street, were 1ast week dismissed by the Court of Appeal, the
decision in eiach case bemy based upon the violation by the Steeet
Rinlway Company’s employees of the city by-law ordenny that
the speed of the cirs must never exceed cight miles per hour, and
that at all street crossings cars must be slowed up to the pace of
a harse walking,  The court held that as long as this by-law re-
mained in force it would bave to be observed, and the company
will have 1o be held responsible for all damages and accidents re-
sulting from its violation.
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BABCOCK & WILCOX
WAT‘ER TUBE STEAM BOILERS

FFirst Invented in 1850,

HAVE A RECORD OF

UNPRECEDENTED SUGCESS

Nearly

2,000,000 Horse Power
now in use, with

Sales Averaging
20,000 Horse Power
per month.

Large Book, *STEAM,” sent free upon application,

Babcock & WllCOX Limited.
e LONDON awnp GLAS(JO\V

Sy FURNACES, HEATERS, SEPARATORS, CONDENSERS and other BOILER ACCESSORIES
Head Office for Canada : 202 St. James Streer, MONTRIEAL.

KINGSLEY

Water Tune Steam Bollers

For Power and Marine Purposes— Adaptable to the Highest Pressures.

NHIGHEST ECONONY GUARANTEED PRICES MODERATE

Head Sales Office for Canada : Manufactured in Montreal, Toronto ard Ottawa.

EAWALLBERG, GE. ™ ™o

CATALOGUE FREE
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SPARKS.

The town of Woodstock, N.B., will install an electric fire alarm
systein.

The Centre Star mine at Trail, B. C., is about to install an
clectrie hoist,

Buird & Son, of Parkhill, Ont., are putting in an incandescent
lighting plant.

Larkin & Sangster, of lroquois, Ont., have put in a small elec-
tric light plant.

The city of Chatham, Ont., will call for tenders for an electric
fire aliarm, to cost $2,000,

Aa electrie fight plant will likely be installed at Maniwaki,
Que., for public and private lighting.

Robert Whitelaw, of Woodstack, Ont., has secured the right to
manufacture the Shepherd vertical engine in Canada.

The Star mine at Rossland, B. C., is suid to be taking esti-
mates on 4 compressor plant, 10 be operated by electricity.

*ariy, Ont., has maude a contract with the Paris Electiic Light
Co. for sireet lighting at twenty-three cents per light per night,

The Rrussels Electric Light Co., Brussels, Ont., s been
succeeded by Robert Mainprize, who continues under  t.e old
name,

The Citizens” Electric Light Company closed down its plant at
Watford, Ont., last month,  There was not sufficient business for
two companies.

Ottawa, Ont., has taken the first steps towards the establish-
ment of a technical school, & commiuttee of the Board of Trade
having been appointed to devise ways and means.

The eny clerk of London, Ont., has received information from
screral aties i the Umited States and Canada relative to the cost
of operating municipal clectnie light plants.

At the last city council mecting in St. Thomas, Ont., the ad-
visability of establishing a mumcipal lighting plant was discussed.
The preseut contract expires in October, 159q.

It is stated that the Electrical Construction Co., of London,
Ont., may remove to Kingston in order to secure enlarged
premises necessitated by increase of business.

The Golden Cache Mines Co., Limited, of Vancouver, B. C.,
huve imvited tenders for witer wheel and governor, electrical ma-
chinery, compressor plant and drills, 10-stamp batiery, cte.

The Montreal Street Railway Co. has just had printed 13,000,-
000 car tickets, the cost of pristing being $1,100. The company
is aaid to have received $3.000 for advertiving on these tickets.

A commitice of the city council of St Joha, N.B., has recom-
mended the purchiase of a4 dynamoe and additional lamps for the
North Eud clectric light station, at an cstimated cost of $1,000.

The International  Radial Railway Co. will apply to the
Dominion parliament for incorporation, and for permission to ex-
tend the time in which to commence the construction of its pro-
posed road.

Mr. C. Rethel, late of H. WL Petrie & Co., Torouto, has con-
nected himsef with the Laurie Engine Co., of Montreal. He will
e change of their city warchouse and salesrooms at 321 St.
James street.

Mr. M(Numara, of Goderich, Ont., hasreccived a letter regard-
ing the Hurenturio Electrie Railway, which states that there is
sti'l hepes of securing the construction of a railway from Walker-
ton 10 Flesherton.

The city of Victoria, B.C,, recently accepted the following ten-
ders : Dynamo, WL A, Johnson Electric Co., Toronto, $2,283 3
carbous, Natwnal Carbon Company, $8355; globes and pulleys,
Thomas Watson, $179.

A bailer in Miller’s tanncery at Orillia, Ont., cxploded on April
gth.  The explosion blew the southern end out of the building,
and scattered large picces of iron, bricks and stoaes all round for
2 couple of hundred yards,

The Toromto Electric Light Company has offered to furnish
clectric Tights for the INand at 25 cents per light per night, termin-
atingg at mudnight. A proposition made by Ald. Hanlan to opesate
a peivate plant is under consideration.

Arrangements have been completed for the installation of two
clectric plants, one at Napanee and the other at Newburgh, for
the purpose of Tighting the villages of Varker, Newburgh, Cam-
den East, Napanee Mills and Napance.

The Samia Gas X Electric Light Co. recently closed a contract
for a complete “o1 of modern gas appurtenances with the Western
Gas Comtruction Cow, of Fort Wayne, Ind.  The company have
appointed Messes, Ranter & Lynn, of Detroit, consulting engineers.

Sanby & Dryvden, of Kingawvilic, Ont., are building their power
house, in which will be instalied a 300-light altemator, 3o-light arc
machine, 60 h.p. steel bailer and 50 h.p. engine, with pump and
heater. The engines and boilers have been purchased from E.
Leonard & Soas, of London, Ont.

The city of Kingyton recently entered an action againet the
Kingston, Portamouth & Cataraqui Electric Railway Co., 1o com.
el the latter 1o keep their cars running over the whole of their
syvstem during the cutire year, pursuant to agreement. A decision
m the case has not yet been given,

Mes, L AL 1% Lardviere, J. M. Nuany, Dame Genevieve
Thivienge, and Kulalic Larnviere, of Melbourne, Que., and H. F,
W, Rellow, of Montreal, have asked for a charter as La Com.
pagnic F'Aqueduc de Richimond.  The powers asked are extensive,
wncluding clectric Ight, motive power, ctc.  The capital stock is
$100,000.

The Tree Rotary Engine Company, of Woodstock, Ont,, held
their first mecting of shareholders on Thursday, April sth, The
following officers were elected : Louis Kaufmann, president; o
J. Wilson, vire.president 5 J. A, McKay, secretary-treasurer
Messrs, Kaufmann and McKay ace managing directors. )

The Canadian General Electric Co. have a contract for supny.
ing three direct connected units for the C.ILR. steamors 'Nc)'b
are to go on the Stickeen route.  These units will convist of y
4 kilowatt 70 light incandescent dynamo, direct connected 102
vertical high speed engine, running at 600 revolutions per minute,

The proprietor of the Stayner Electric Light Works has made
proposition to light the streets of Acton, Ont., offering to placego
clectrie lights and mainiain them for $430 a year. It is estimated
that the necessury plant and building would cost $6,000. Before
deciding, the councillors will investigate the outlook for a mup;.
cipal plant.

The officers of the International Exhibition, to be held in Turin
Italy, have offered a prize of 15,000 lyre (about $3,000) for ﬂ,t'
best invention or machine devised for the application of electricity
to industrial purposes. The competition is open to all nations
and a committee of international authorities will be appointed 1o
award the prize.

[t is not often that we hear of farm houses having telephonic
communication. At Goulbourne, Carleton County, there are
three sons and two daughters in the Healy family, all living on
different farms, and they have their houses connected by tele.
phone. Fach has a number, and although when a phone. is rung
all can hear the ringing, there is n0 confusion, for each one knows
his or her number of ringy, whether one, two, three, tour or five,

The Canadian General Electric Co. are installing a direct con.
necied lighting unit on board the C.P.R. steamship Athabasca,
consisting of a 500 light incandescent dynamo, direct connected
to a 50 h.p. high speed “Ideal” engine. This wnit, which is very
compact, occupies a floor space of 6 x g fi.  The dynamo is of the
latest steel frame multipolar type, with ventilated armature. A
marble switchboard, on which are mounted a standard equipment
of instruments, is also part of the new equipment, which, when
finished, will be the most complete on any of the steamers now
running on the upper lakes.

The New York Court of Appeals has given a decision which, ac-
cording toreport, makes the clectric street railway trolley patents
public property.  Under patents granted to Vandepoel, the General
Electric Co. has for yearsheld the exclusive right of manufucturiag
trolleys. Some time ago the Walker Company began the manu.
facture and sale of an clectric trolley on an extensive scale, result-
ing in a series of suits against that company by the General Elec-
tsic Co.  In his last statement of the assets of the General Electeic
Company, President Coffin included an item of $1,000,000 as the
value of the Vandepocl trolley patents,

Mayor Shaw and other representatives of the Toronto City
Council visited Niagara Falls recently for the purpose of inspect-
iy the electric power works which have been established on the
American side by the Niagara PPower Company.  Questioned re.
arding the possibilities of transmitting power to Toronto, Mr.
W. B. Rankine, manager of the company, stated that the loss in
transmission to Buffalo was 12% per cent., and a further loss of 6
per cent. was incurred in distribution in the city. What the loss
would be in the longer distance to Toronto he did not know, but
Mr. Stillwell, the electrician of the company, estimaled that it
would be at least 25 per cent.

The British Columbia Electric Railways Company, of Victora,
B.C., arc havingg installed a complete plant for developing the
water power at Goidstream, for operating the strect railway and
the clectriclight plant.  The work is being done under contract
by Haswson & Hunt, mechanical engineerx, of San Francisco; Cal.,
and the plant is expected 10 be in operation by midsummer. The
power house will be stationed at Goldstream, about twelve miles
from Victoria. The contracts for the electrical and hydraulic ma.
chinery have been closed, and the cdasiruction is being pushed
with rapadity.  The clectrical apparatus will be of the Canadian
General Electric three phase type, using rotary convertor< and
transformers 10 distribute over the line as the two phase with a
voliage capacity of 11,000, Two Pelton water wheels will be
used, with a capacity of 600 horse power each, delivering 1,000
horse power in Victoria. Prowision is alvo being made for 6oo
additional horsc power if required. The power delivered in Vic-
toria will be sufficient 10 operate the street railway, electric light-
ing system, commercial and municipal, and alwo 10 fumizh con-
siderable power forthe operation of stationary motors for manu-
facturing purposes, clevators, etc.

s JAMES MILNE -

Mem. Can. Soc. Civ. Eng.  Late Gen. Sup't. Toronto Incandes-
cemt Light Co.  Teacher Electrical Engineering, Steam
and Steam Engine, Toronto Technical School.

GONSULTING ENGINEER

Planx, Specificats perintc U's Advice, Estimates on Steam,
Hydraulic and Electrical Plants. Special Machinery designed.
SPECIALTIES : Steam and the Steam Engine, including Evapona-
tive Tewts, Efficiency Tests of Steam, Hydraulic and Elecinical
Plants. Central Station Management reports carefully pre-
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Our ®*Electric Railway Apparatus 1s the Recognized Standard
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SPARKS.

There v a motement on foot at Bradfmd, Oat., w favor of
securing electric light.

The Windsor Hotel, Montreal, are installing  two 1000 lycht
Canadian General Electric Company incandescemt dynatnos.

La Compagnie D Electaaty De Soulanges, of Coteau Landing,
Que., has apphed for incorporation.

The Dolierty Organ Co., at Chnton, Ont., have purchased a

500 light mcandescent plant from the Canadian Generid Eleatne.

Company.

. The Board of Works of the London, Ont., (ity counail recently
struck out the secommendation 1o purchase a buler for the Gty
hall.

The town of Granby, Que., will subnut o by -law to the rate.
iy ers 10 muse §50,000, 1 portion of which s itended for the
purchase of an electnie hyght plant.

The Ontane Rolhing Milis Company, Hamilton, Onl., have pur
chased an weandescent bghtagg plant from the Canadian General
Electrie Company.

The Linde British Refrigerating Co., of Mantreal, have placed
an order far 115 hop. capacity in induction motors with the Caua-
diwn General Electne Company.

It i~ stated thit the directors of the Cataract Power Company,
ot Hamil:on, Oat., have already under consideration the enlarge-
went of their canald from DeCew's Falls,

The Canadian Pudific Navyzation Co. have purchiased from the
Canadian General Electre Co, a 125 Inght incandescent pliant for
one of their steamers, running from Vancouver to the Stickeen
river.

The Brandon Eleciric Light Co., of Rrandon, Maun., has placed

- —
an order with the Canadian General Electric Co. for two 65 ki
watt incandescent dynamos, of their latest and o approved
direct current type.

The Canadian Development Co., of Victona, of whion My,
Maitland Kersey is managing director, have ordered theee ingg.
descent light equipments for their new steamers frons the Cag.
dian General Electric Co.

The London Electric Company are increasing thee plany, apg

‘hive ordered from the Canadian Geneeal Electric Compay
0,000-light single-phase alternuzor and 1wo 160-Kilowant dieq
connected direct current generators.,

)

The Toronto Electre Light Company have just completed the

Jiusmll:uuon of four g,000-light, single phise, resolvime armaggre

dlternitors, for which an order was pliced with the Canadyg
General Electric Company some time ago.

The town of Barrie, Ont., has invited tenders, 10 be recened
by June Gils, for a complete electrical plant, consisting of 2,000
e.p. e plant, 63 lamps, 2,000 Lump incandescent plant, power
service plant and & 323 hop. steam plant, with all necessary fixe
tures.

.\lr..J. T. Taylor, representative of the Canadian Underwriten
Association, is at present making a personal inspection of the
wiring in the central stations, isolated plants, public buildings and
Lirgre business places in Ottiwa, and will shortly visit “Toronto for
the same abject.

The Montreal Cotton Company are wmcereasing these power plant,
which at present consists of two goo kilowatt thice-phase Cama.
dian General Electric alternators, and 1000 h. p. capacity inin.
duction motors, by the addition of tywo more 600 h.p. penesaton
of the same type and 1200 h.p. in induction motors.

TENDERS

Complete Electrical Equipment for the
Town of Barrie, Ontario, Canada.

McGILL UNIVERSITY

MONTREAL

Ghalr of Electrical Engineering | 4

EBqual to the Begt
Hatr Tie Price

Price §53.00.
Send for sentimonizhy

SR  THE EMPIRE

Sealed Teaders aldrenad o the Mayor of Rarrie,
Ontane, Canada, will be recenned untul MONDAY,
THE SINTH DAY OF IUNE, 1868, for the supply
and inuallation of

STREET LIGHTING PLANT=Ar, 2,000 C. 1%,

o Lampe.
INCANDESCENT 1ILHTING PLANT A C

2.0 Lamign

The Board of Governors is prepared to
rcceive applications for the W. C. McDon-
ald Chair of Electrical Engincering.
Salary not less than $2,000 per annum.
Applications, accompanicd by any testi.
mounials which candidates may desire to
submit, should rcach the undersigned on
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A Weekly Joumal of ad
tion and public works.

POWER SERVICE PIANT 1.C,100h.pu qcone,
STLAM PLANT 533l p, compmund engines (dow
apred). .
1-atallations 1o include alt necevarny dreet and inade
witing, labor, etc.
i of sjrecifications and all necesaary information

W. VAUGH

or before the 20th June next.

McGill Univensity, Montreal.
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THE BRADSTREET

MERGANTILE AGENGY

THE BRADSTREET COMPANY,
Frepricters

346 & 348 Broadway. NEW YORK.

Offaes 10 the puincgal aties of the United States,
Canada, the Lutigean Coaniinent, Auwrala,
and 1 Tondwo, Eaglamt.

The Mradureer Compuny s the ollev, and, tinan-
vually, the strenzest seganinatin of it Limd-=worling
in oeve interext and under one management  with wider
ramifoations, with maoce vagetal inveual in the basi.
Ty, atel 1t epemds D e mwc) cvery yeat foe the
iletrn and Jdiveminane e of infortaaten than any
umilat tatitutewe o the waeld.

TORONTO OFHICES |
McKinnon Bidg., Cor Jordan & Mclinda Sts.
THOS. C. IRVIKG, Stperintezdent.

e (JROCKER TURBINE

Complete Water Power Plants
Built and Installed.

CATALOGUES AND ESTIMATES ON APPLICATION

The Jenckes Machine Co.

32 Lansdaowne Street SHERIBROORE, QUE.

VULCANIZED FIBRE (0. = =srascissen sow.

SOLE MANUFACTURERS OF

In Sheets, Tubes, Rods, Sticks and special sh

HARD VULCANIZED FIBRE

apes toorder. Colors, Red, Black and Grey.

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

Factory: WILMINGTON, DEL.

OFFIGE: 14 Dty ST., NEW YORK.
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ELECTRICAL INVENTIONS

103 Bav St., ToroxTO
" Rmour & MAYBEE! JTeltphon'c 2583,
Foreign Membdbers ot Chartered lastituto
of Patent Agents, England.

" CEORCE WHITE-FRASER
(ONSULTING  ELEGTRIGAL ENGINEER

Mem Am. Inst. Elec. Eng. Mem Can. Soc. C.E.

Advice in Management of Central Stations
Alierations, Extetijons, Tests—Steamor Water
Plans, Estimates, Specifications, Construction,
Power a1 Electric Plants,

18 Imperial Loan Buliding,
32 Adelaide St. E. ~  TORONTO

N@lolcl

ALEX. BARRIE & CO.

RUBBER INSULATED FLECTAIC WIRES
and CABLES
Teliozs 4 589 St. Paul St‘xcet. MONTREAL

ToroNTO,

Works Co ,

145 Wellington Sireet West -

Catalogue.

Send for

Yy

HEDIEAL BATIERIES, E1C.
The Galvavic Batte

ELECTRIGAL
ENGINEERING

Toarned by study at home In your spate
time.  Ablo instructore. Buperior toste
books frvo, Fecswm o.

$2in ADVANCE and $2 a MONTH

Pays tor & College Education at Home.

Established 191 35,000 studonts and “l?.li:.
ates. Courwes Io Steaw, Mochanical pr Olr .
flnwlng: Msathematica: Uhomistry; Mining; Archi.
octural ur Mochanical Drawing ; Surveying: Plumbing:
Arclitectore, Metal Pattern Deatting., Frospectiug;
Book-hoepln;i: Shorthand: English Branches,
Reforences in every city and town. All wlio nlm&y‘
f-nr.men‘ succenn. Wo have holped t‘muuu
v better positions. Circularfrece Stato subject
you winh to study.

INTERNATIONAL CORRFSI'ONDENCE €CHOOLS,
Box 004.Scranton, Pa.

Attention!
Manufgzturers

THE CANADIAN NIAGARA ' POWER
COMPANY

INVITES AFPLICATIONS FOR THR USK OF

5,000 Blectrical Horse Power, within Four Miles
of the Railway Power House, in the Queen
Victoria Nirgara Falls Pawk.

300 horse power, as direct current, 1t avalable im-
mediately s 1,000 hone power, as alternating current,
will be ready for delivery May 1, 1808, Address, The
Canadian Niagara Power Co., at its office, Hewson
Block, Niagara Falls, Ons.

JOHN S. MACKLEM,
Business Agent.

me Packard Electric Co., timies

Lamps = Transformers

Ssheeffer Recording Watt Meters

G ST. CATHARINES, ONT.

WRITE FOR PRICES ON

=== LAMPS

Sockets, Cut-Outs, Wiring
Supplies, Induction Alter-
nators, Ete, Ete., Ete,

MUNDERLOH & CO.

61 ST. SuLPICE ST., MONTREAL

The General Engineering Co.

of Ontario,
Limitad.

(Successors to the Weceks-Eldred Co., Limited) are now

SOLE MANUFACTURERS FOR CANADA OF THE

IMPROVED JONES’ UNDERFEED
MECHANICAL STOKERS

(The Original and Only Successful Underfeed Stoker in the Market.)

All those interested in the Reduc-
tion of their Fuel Bill should write
o us for our book entitled, ** Smoke-
less Heat,” which contains valuable
information.  Address:

The General Engineering

CO. of Ontario, Limited.

f
/.

Canada Life Building, TORONTO, ONT.
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| FIRE ALARM APPARATUS and MONT
TELEGRAPH INSTRUMENTS

MONTREAL

Telepbone No. 1300,

Mica Boiler Goverings

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

Tested by Mochanical Experte of the Canadian Pacific Ry. Co.,
Grand Trunk Ry, Co., Michigan Centmal Ry. Co,,

Hailer ln;l-eaion and Insurance Co.. and proved to be the
BEST OF ALL NON-CONDUCTORS.

Full Particulars, Reposts of Trnials, Prices, Testimonials, &c., from

THE MICA BOILER COVERING CO., LiuiTED
MONTREAL - WINNIPEG - ¢ Jordan St., TORONTO, ONTARIO
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22 FRONT STREET EAST THE J. C. MGLARE BELTING CO0. monTREAL
THE OTTAWA PORCELAIN & CARBON CO., Limited. oxr..”

MANUFACTURERS OF
: for all kinds of Arc Lamps, including cored
Carbon POlntS and solid carbon for incandescent circuits.
.. ALSO ..

otor Brushes and Specialties in orcelain Insulators, Cleats, Door Knobs,
Cavbon for Telegraph, Telephone @ and all kinds of Pressed Porcelain for

and Electric Light Supplies . . . Electrical and Hardware Lines . . ..
ALL COODS GUARANTEED TO GIVE SATISFAGCTION

"1 IHE ELECTRIGAL CONSTRUCTION COMPANY OF LONDON, v

LONDON, CANADA

« « « Manufacturerss of . <.

El66Erical Machinery ae SUpplies

Repuirs to any system on Short Naotice at Leasonadble Rates

Toronto Office: 42 York Street.
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