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ELECTRICAL MACHINERY

We have on hand for Sale the following Machinery In good running order; replaced by our Improved Apparay;.

2 Edison Dynamos, 120 Volts. 50 Ampares' “ 30 R_oyal Arc Lamps, 9 Ampery
| John Abell Dynamo, 120 Volts, 50 Amperes | Reliance Arc Dynamo, 1,500 Volts, 4  Ampy
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Our Improved Easton or Imperial Apparatus for all Purposes is Superior to any Other
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Manufacturers of:
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AL Apparatus Fully Guaranteed. 4"@” —11;} HﬂMl LTON , Oﬂ N.
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The Electrical Construction Company ~9
of London, timited. LONDON, CANADA

. Manufacta

ELECTRICAL MAGHINERY AND SUPPLIES

Repairs to any system on Short Notice at Reasonable Rates
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ELECTRICAL POWER TRANSMISSION
PLANT AT THREE RIVERS,
QUEBEC.

/ By H. R, Levbex.

Tue first long distance electrical power transmission
plant to be installed in Canada has now been in opera-
non for six months, with most satistactory results both
trom engmeering and financial standpoints.  This plant

power is applied to the old system with surprisingly few
changes in the old method of distribution.

The old plant consisted of two single-phase alternators
of 1,500 and 750 incandescent lamps capacity, and of
two series arc dynamos, one of 33 and the other of 30
lamps capacity. Al the dynamos were belted directly
to high-speed steam engines. There was also a suitable
boiler plant, using bituminous coal for fuel.  In connec-
tion with the electric lighting plant, there was a pump-

No.

has been installed by the North Shore Power Company,
and transmits power from the water full at Grande
Chute, on the Batiscan river, over a distance of seven-
teen miles, to the city of Three Rivers. The present
development is for 600 horse power delivered at the end
of the teansmission line, but the plant has been laid out
with the view of increasing this largely for future de-
mands. The most interesting feature in connection
with this transmission plant is the novel method in
shich the new two-phase power is applied to an old
electric Lighting plant, which had previously been in
operatin, using single-phase alternating apparatus and
a series arc system driven by steam power. The new

1—Tue Water Faw.

ing plant having capacity for delivering 1,000,000 gal-
lons every twenty-four hours, which supplied the water
service of the city.  Both the lighting and the pumping
plants were owned by the municipality of Three Rivers,
and had been operated by them for over six years. .\
careful system of accounting has shown, however, that
even with higher rate_ for service than are charged else-
where by private companies, this municipal plant was
running behind every year. The city authoritics, there-
fore, decided to dispose of the plant and stop the con-
tinued outlay necessary to supply the yearly deficits in
their lighting and pumping account. The plant was
accordingly scld to the North Shore Power Company at
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avery lange reduction from its original cost, and a con-
tract made with that company for supplying the street
lghting and pumping scrvice required by the city at
tates whiv  are usual in dities of this size and character.

The company, in order to lessen the cost of such ser-
vice, decided to employ water power, which is quite
plentiful in this pottion of the province of Quebec.  The
most available powers were at considerable distances
from the city, and the cost of transmission was at first
thought to be ton great, but a careful investigation
went to show that by utilizing the Grande Chute of the
river the cost of the transmission line
would be comparatively small, and that the necessary
investment for the hydraulic and electrical plant would
pity it very grood return.

Batiscan

THY WATER POWER.

This beautitul water fall, a view of which is shown in
vut No. 1, was almost ideasl for a development of this
character ; the waters of the Batiscan at this point
tumble over rocky ledges, giving a total tall of sisty

feet within a distance of 100 yards.  The Batiscan river

—

nearly all the dam work for its utilization had alreaq,
been done by some voleanic upheaval, so that it ol rQ‘.
quired the expenditure of a little oy 2r $1,000 vu muasonn
work to render the large natural force of tlis po“,}
available in a very convenient form.

A general view of the premises is shown o lustra.
tion No. 2. It will be secen that only a shoy
length of stone masonry work wias necessary to torm the
dam and head gate construction.  The stonc tor thy
work was procured on the spot by blasting away por.
tions of the ledge, and the dam was built directly onthe
granite rock which formed the crest of the tall.  The
artificial dam only extends half way across the stream,
the other part being a natural spillway over which the
waters fall, as shown in view No. 1.

From the head gates the water is conducted in asteel
flume down through a natural gulley directly underneatn
the power house, a distance ot joo feet.  The flume 4
6’ 67 in diameter, and is built up in 6’ lengths of one.
quarter inch boiler plate, supporting foundations being
built underneath it every 135 feet. It is the intention 1y

NoO. 2--GENERAL VIEW OF THE PROPERTV AND POwWER HotsE,

always has a large and regular flow of water in all sea-
suns of the year, being fed by large lakes a long dis-
tance back in the Laurentian Mountains.  The power
of the whole fall is estimated at over 3,000 horse power,
but only a portion of this is utilized for the present re-
quirements of the plant.  In addition to this large and
constant flow of water, this fall has the particular
advantage of being free from a bug-bear of all water
power plantsin cold climates  frazil.  This is a peculiar
ice formation differing both from anchor ice and slush
ice, and which is much more dangerous to water wheels
and racks than either, for 1t does not usually float on the
surface of the water, especially if the current
It forms only m open water, and in still water will rise
to the top, so that the only rehable method of avoiding
its dangers s to have a large stitl body of water above
the dam. Immediately above the Grande Chute the
water is dead and covered with ice in winter for a mile
and a half up stream, so that there is no fear from this
source.

This magnificent power seems to have been designed
by nature for the purpose to which it is now beinyg put ,

1S swilt,

cover the flume before cold weather sets in with spruce
boughs, over which the snow covering will make a pro-
tective blanket against the intense cold of winter.

THE POWER HOUSE.

The power house, shown in cut No. 2, is a substantia
stone structure, and has for its foundation a flat ledge
of granite. 1t is 62’ in length by 36’ in width, andis
designed in such a way as to allow an increase of the
present equipment as the demand tor power grows be
yond the present wheel installation of 8oo horse power.

The lower end of the steel flume is terminated by a
large head sheet, which is provided with a gate vahe
for draining when the water is shut out; a few feel
from the lower end, and directly benecath the whee
cases, the water for supplying the turbine is taken from
the feeder or flume by means of two branch pipes, thest
branch pipes leading vertically upward and connecting
with the wheel cases, and being supplied with shut-off
gates to clear the turbines of water when required.

The wheel cases stand directly on the floor of the
power house on iron girders supported by heavy stone
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walls.  Fhey are built of 3/167 boiler plate 6’ in diameter,
with, hean y cast iron heads, terminating in heavy quarter
wen ¢lbows 30 1 diameter, each of the elhows forming
the dischargze of one of the turbines, and at the same
time providing a bearing for the shaft which runs en
ticely through the case. The wheels are 20" in diameter,
two bemy mounted on each shaft, and are arranged so
that they discharge in opposite directions, cqualizing
the thrust and giving an even and uniform power on

are of the 8. K. C. two-phase type, of 290 kilowatts
capacity cach, and were supplied, together with the
rest of the electrical equipment, by the Royal Electric
Company, of Montreal.  The generators are connected
directly to the turbine shaft by means of a flexible in-
sulated coupling.  These couplings are made of sole
leather links, which connect projecting pins on the
generator and turbine halves of the coupling.
have proved extremely satistactory in even
when the shafts have not been in true align-
ment.  The exciters, of which there is one for
cach machine, are belted to the other end of the
generator shaft.

They
service

The current is generiated at a pressure of
2,400 volts, and at a frequency of 16,000 al-
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No. 3+ ON6 Ok THE WATER \WHEELS, IN Cask.
the wheel shaft.  Each unit of two 20” wheels gives over
400 horse power under a 50" head, running at 4oo revo-
Jutions.  Lhe turbine shafts are connected directly to
the generator shafts, thus doing away with the gearing
and formang an ideal way of driving the generators.

Cut No. 3 gives an illustration of one of the cases,
with its arrangement, taken from a drawing prepared

—-l“‘:f ternations per minute.  This periodicity was
"’&% = adopted bccn'u.sc the .clcctricnl di?lribuling
apparatus at Three Rivers was desigued tor
this number of alternations, and it was not con-
sidered advisable to change it. A neat switchbod
of white marble has been installed to properly regulate the
generators, which are designed to operate in parallel.
From the switchboard the current is carried to the
step-up transtormers, where the pressure is raised to
12,000 volts.
These transformers are placed in a separate room,

NO. 4=-INTERIOR OF GENERATING PLANT,

for the plant, which will show more fully the compact-
ness of this design. The wheels are of the Crocker
type, and they, together with the flume and head gate
work, were supplied and installed by the jenckes
Machine Company, of Sherbrooke, Quebec.

THE GENERATING PLANT.

The interior of the gencrator plant isshown in cut No.
3 The electric generators, of which there are two,

which is divided from the main room by a glass par-
tiion. A view of the step-up transformer room is
shown in cut No. 3. " he transformers are in 60 kilo-
watt units, or four for cach phase of the plant; they
are of the self-cooling type, using neither air-blast or
water to keep the temperature down. The primary
and secondary coils of each transformer are controlled
by separate switches, so that they can be readily thrown
in or out of service a required. The switches on the
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12,000 volt side are of the 5. K.C. non-arcing plug type,
as can be seen from the illustration.  These switches
will break a 12,000 volt arc ceffectually, with no danger
to the operator r the switch, and form a valuable
adjunct to the plant.  The 2,900 volt switches are of the

T ——
Considerable Jdifficulty was experienced in 'rocuning
insulators suitable for this work. The regairsmey
was that they should stand a high voltage stresy
40,000 volts for five minutes when placed in a g
water bath, and the hole for the pin also filled with sy
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N 5 S1ErUr TRANSFORMER ROOM AND HIGH POTENTIAL SWITCHBOARD.

ordinary jack-knife type.  On this step-up transformer
board there are alsu placed two static ground detectors ;
they are for indicating any grounds on the transmission
line, and are connected directly to the high pressure
wires, From this board the wires are led to the cupola
on the roof of the building by means of the porcelain
line insulator construction shown in the tllustration.

Taking it as a whole, this power house is a model of
neatness and compactness for a plant of this kind.
The interior is painted white throughout, and preseats
a clean and cheerful appearance.

From the power house the transmission line leads di-
rectly up the side of the mountain, and tnence off onalmost
a straight line to Three Rivers. The country through
which it passes is diversified between bush, public high-
way, farm division lines, and finally along the right of
way of the Canadian Pacific Railway, which it follows
for the last cight miles.

LINE CONSTRUCTION.

The line construction is shown in cut No. 6. The
transmission circuit consists of four bare copper wires,
No. 4 B. & S. gauge.  This transmits the full power of
the two generators over the 17 miles with a total loss
of ten per cent., of which a little more than two per
cent. is due to induction.  The poles used are of white
cedar 35" in length and 67 in diameter at the top, set 3
in the earth.  The wires are placed 18 apart, and sup-
ported on special high voltage porcelain insulators.

water.  Of the first lot supplied almost all failed in the
test and were not accepted. Another manufacturer,

THE _ROYAL ELECTR/C €S
Atos TAEAL
LINE ARRANCEMENT FOR TWO PNASE CENERATORS
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NO. 6—METHOD OF LINE CONSTRUCTION,

however, supplied insulators of which less than 2
failed under this test.
The pins supporting the insulators are made spevially



Qctober. 1597

CANADIAN ELECTRICAL NEWS 93

e p—

1all to keep the wires free from wet snow, which falls
heavily in this region.

Tiis bne construction is giving very satistactory
results. the only accident being on the first night of the
operation. when a limb of a tree got across the wires,
the result being that the limb and the wire were both
purned oft at that point.  Since then there has been no
trouble whatever.

On the top of the poles and at each end ot the cross
arms are tastened lines of ordinary barbed fence wire as
alightmng protector.  These wires are attached with
ordmary staples and grounded at every sixth pole, by
means of extending a galvanized iron wire down through
an iron pipe planted beside the pole. This lightning
protection is supplemented by banks of lightning

arresters at each end of the line. This method of
lightning  protection has proved itself thoroughly
efficient during the past summer, in which time there
occurred numerous electric storms without producing
any trouble.

A telephone line, which is not shown in the cut, was
afterwards strung by using ordinary galvanized iron
wire attached to side brackets below the cross arms.
Ericson’s anti-induction instruments are used and
no annoying hum is experienced. The ordinary
solenoid instruments, which were first installed, did
nut operate well when the line was heavily loaded.

The line crosses the St. Maurice river on the high-
way bridge just outside of the city of Three Rivers;
here the ordinary cross-arm construction built out from

the side of the bridge is used.  The wires run directly to
the old power house at Three Rivers, which is used as
a distributing station.  Here step-down transformers
are used to reduce the pressure to 1,100 volts, which is
the voltage formerly employed in the old lighting ser-
vice. A transformer board similar to the one in
the power house at Grand Chute is used to cut in and
out each individual transtormer. The transformers
used for incandescent lighting are made with regulating
sccondaries, so that the voltage on the lighting circuits
can be controlled from here as well as at the generator.
The old incandescent circuits were attached just as they
were, no change of any character being necessiry.,
The employment of 16,000 alterations in the new plant
allows the use ot the old transformers, while if a lower

WO, 7~~ARRANGEMENT POR SUPPLYING THE ARC LIGHTING SERVICE,

frequency had been employed, it would have been neces-
sary to change them for new ones designed for the lower
periodicity. The incandescent service is much im-
proved since it has been operated in this manner in-
stead of by means of the old steam plant.

THE A"C LIGHTING SYSTEM AND SYNCHRONOUS MOTOR.

Cut No. 7 shows the arrangement for supplying the
arc lighting service. This was formerly supplicd by
two Royal arc dynamos, shown to the left of the illus-
tration, belted direct to the engine pulleys. The new
arrangement is to use the old 1,300 light single phase
alternator as a synchronous motor operating from one
phase of the two phase circuit to drive the arc machines
instead of the engine, the other parts of ttr arc sys-

o WY
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tem, switchboard, connections, circuits and lamps re-
maining the same.  The dynamos were not even moved
trom their farmer position, so that in case of accident to
the water power the old belts can be put on and the
plant operated by the steam engines as before.  All that
was required to accomplish this change was to place a
shaft overhead to which all machines are belted, and to in-
stall a 10 horse power induction motor to bring the old
alternater into synchronism with the generators at the
power house. Clutch pulleys are used for driving the
arc machines, so that the starting motor has only to
start the syachronous motor and the shaft.  When the
synchronous motor is brought to speed, the current is
thrown on and it immediately takes the load and the
starting motor is shut down ; the arc dynamos are then
thrown into service with the clutch pulleys and the arc
lamps operated in an entirely satisfactory manner.
This is another reason for employing 16,000 alternations,
for, if a lower periodicity had been employed, the old
alternator being a 16,000 alternations machine, could not
have been used for this purpose.

1t is found that 6o kilowatts delivered from one phase

N0, S~SWITCHROARD IN IISTRIBUTING STATION.

ot the gencrator will supply all the loss in transmission,
the losses in the motor, shafting and arc machines, and
operate 78 1,200 candle power lamps, with their circuits,
which are about four miles in length. The simplicity
and cconomy of this mecthod of operating an old plant
is strongly in favor of the flexibility of the two phase
system tor transmission work.

SWITCHROARD AT DISTRIBUTING STATION.

Cut No. § shows the switchboard used at the dis-
tributing station. It is composed of two pancls of
white marble, having the instruments mounted directly
on the slab ; the right hand panel is for the syachronous
motor. The ampere meter at the top is provided witha
short-circuiting switch, so that it can be cut out when the
plant is in operation ; it is only used for the purpose of
properly adjusting the ficld of the syachronous motor,
so that it takes the least amount of current ; that is, it
is neither over nor under excited, so as to produce lead-
iny or lagging cutrents.  Below the ampere meter is a
synchronizer of the ordinary three lamp type, and on
cither side are seen the handles of duplex fuse
blocks, which arc on the back of the board ; they are
provided with two fusex each, so that if one should
blow, by throwing this handle the other is immedintely

—
thrown into service. Below are shown the ma,
switch, the field switch and exciter rheostat, angd the
four pole two phase starting motor switch. The |g
hand panel shows the incandescent distributing board;
it is for two circuits, such being the old distribution,
Each circuit is provided with an ampere meter, twg
fuse blocks, main switch and transformer regulator
head. In addition, there is an ** S.K.C.” static grounq
detector and a voltmeter, each capable of being throug
on either circuit by means of a changing switch,
PUMPING PLANT.

The pumping, which is done in the same l)uilding,
was formerly performed by a duplex steam pump. This
plant is now being replaced by two triplex double acting
power pumps, cach driven by a two phase motor; one
of these pumps will be sufficiently large for the ordinary
service, but the second will be started in case of fire of
extra calls upon the plant. The water will be pumped
directly into the mains, no reservoir or gravity pressure
being employed. In order to utilize the constant speed
of the motors, the discharge pip:s of the pumps will be
provided with relief valves, so that whenever the pres.
sure in the mains excecds the prescribed limit, the exin
water will run back to the suction pipes through the
relief valve.

This simple arrangement will enable the company 1o
perform all the lighting and pumping service of the city
by means of the water power seventeen miles distant
and to close down the steam plant entirely.  The steam
plant, however, will still be retained as an emergency
plant in case any accident should interrupt the water
power service.

The changes above described have been accomplished
with no interruption of the old service, and have utilized
all the electrical apparatus except the 7350 light alierna-
tor, which is now not required. No money whatever
has been required for changing the distributing system
in order to accommodate it to the two phase current
transmitted from the water power, and in accomplishing
this the arc and incandescent services have both beea
very greatly improved.

ELECTRIC VS. STEAM RAILWAYS.

SteAM railways have now to reckon with the com-
petition offered by electric roads for local passenger
traffic in the vicinity of cities. The only way in which
the steam roads can hope to retain a fair share of this
traffic is by meeting the low rates offered by the electnic
roads. We are told that the Grand Trunk Railway Com-
pany lost a valuable-passenger business between Hamil-
ton and Burlington, by refusing to meet the wishes of
the people in the matter ot a reduction of rates. Ia
consequence of this refusal, the people who had been
accustomed to travel on the steam road transferred
themselves to the Burlington Electric Railway Com-
pany's cars.  \Vhen the Grand Trunk people saw thei:
traflic slipping away from them, they announced 2
reduction in rates to the figure whizh they had pre
viously refused to grant. Their offer came tou late,
however. They had antagonized their customers, whe,
having found the clectric road cheaper and more con-
venient, refused to come back.  As a result the G.T.R
trains are running light and the electric road is doing
a rattling trade.

The Jenckes Machine Co., of Sherbrooke, shipped Iast week 3
complete trmmway plant to the Lucky Jim Mnes, at Sandon, BC.
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‘IHE STEAM ENGINE INDICATOR. *
By G. B. Risuax,

The indicator is an indispensable assistant to the engineer, and of late
years it has become evident that intelligent and wide-awake steam plant
awners recognire the necessity for such a valuable instru‘mcm. and they
sre also appreciating the services of the engineer who is competent to
wse it propetly. .

The indicatar diagram is actually the only means o.l'sh.omng on paper
what rcally takes place ina cylinder. To read an indicator cnrd.cor-
sectly is not an €asy matter, and in order to be ah!e to do so, cons}dch
ble study and practice are necessary. The handling of sucha .del:cale
instument tequires a great deal of care, and sometimes considerable
illand ingenuity must be employ=d in making the needed ?mch-
ments. By its use many stumbling-blocks will be rcmot'ed, u:hllc the
alclations and geometrical work which the engincer will be impelled
1o make in connection with it will fead tothe acquisition 'of a good,
general knowledge of the whole subject.  Careful consideration of. the
dugrams from diffcrent engines, under varied conditions, cannot fail to
Jead to thoughit and investigation. A general knowledge of the law: of
gans {especially AMariotte’s Iaw) is necded, and a study of physics,
mensuration and mechanics is most beneficial.

In otder 1o determine the most cconomical plan of operating a steam
Jhat, many tests are made Such tests if properly conducted are
:-:lnablc. and are much to be appreciated by steam plant owners, who
wilifind it to their intetest to give every encouragement and assistance
w the engincer along this line.  The diagrams traced by the indicator
pencil will vary widely, and depend on the condition of the different
engines from which they arc taken, and it therefore becomes necessary
10 know haw to interpret these variations correctly. ‘This information
the engincer can only acquire through the processes of reasoning and
hudswdy. In attaching 1he indicator considerable skill is sometimes
seeded, and circumstances must determine what plan can best be em-
ploved. The reducing motion must be such that it will givetothe
pq:a barrel in its reduced scale an cxact reproduction of the movement
of the piston.

Examine your indicator and see that every part of it is moving freely,
has no lost motion, and is well oiled. A cord that will stretch is to be
aroided.  Good judgmenit is required in putting the proper tension on
the paper barzel spring for differcritly speeded engines. The indicator
sptings should be tested occasionally to see if they agree with 2 standard
steam gavge of known accuracy. Do ot use too light a spring for the
pessure. 1 the instrument isa scliable one, and the necessary pre-
qations have been taken in every particular, the diagram will then
<how you the pressure acting on the piston on both sides, and at any
fart of the stroke Jduring one revolution of the engine, and that is all it
sillda. Knowing the scale of the springt, it is an casy matter to deter-
wine the pressure at any point of the stroke.  This little tell-tale instru-
ment will leave on a picce of paper a good deal of information, pro-
viding the atmospheric pressure line is properly established on the dia-
gam It is of the greatest importance that this line be drawn correctly,
asitis the ncutral line of the  diagram, and from it all pressures above
and below must be determined.  After removing the card from the
paper barrel it is advisable that all data be made on it as completc as
jossible, and then will its study be pieasant and profitable.

The following tesms are used in speaking of the different lines and
carves: The atmospheric line, vacuum linc, admission linc, steam line,
ahavat line, counter pressure line, compression and expansion curve,
The beginming and termination of some of these lines are called points,
adthar continuation indicates periods in the stroke of the piston.
Techmanl terms for pressure are as follows : Hoiler pressure, absolute
pesscic, initial pressure, cut-off pressure, terminal pressure, back
peessute, and mean cffective peessure.  The mean cffective pressure is
what we must find in order to calculate the indicated horse power of the
cngine, and the indicator card is the only mcans of getting it correctly.

Haring once established the mean cffective pressure from the diagram,
the work donc in one stroke, in foot pounds, can be calculated as fol-
lows : Mukiply 144 by the mean cfiective pressure, and by the cylinder
voleme 1n cutiic fect, displaced by the piston.  Two simple and casily
remembered rules foe finding the indicated horse power when the mean
efleczive pressure is known, arc as follows = 1. Multiply the mean effec-
uve pressuie by the cylinder atea in square inches and by the piston
speed in feet per minute, and divide by 33,000, 2. Multiply the mean
dlicctive pressute by the leagth of the strake in fect, by the area of the
ahader 1w square inches, and the numbxr of strokes per minute, and
i, divided by 33.000, will equal the indicated horse power.  From
the foreguing it can casily be scen that the indicator is invaluable in de-
termining the work donc by an cngine.

Bat thic 3s not all, by any means.  An analysis of the cxpansion curve,
which 1oqunes considerable knowledge and accurate working from a
grometncal and arithmetical standpoint, is of great value, and the

“Pajer trad Yrefore the Canadian Awocation of Sutionary Eagincers at theic
awzal wretion at Hrochville, Qnt., August 1geh, 1897,

nearer the actual expansion curve of the diagram approaches the theo-
retical (often called the equilateral hyperbola) the greater will be the
ecuonomy. A considerable deviation from the actual and the hyperbolic
curve impels the engineer to think and to reason vut the cause. A
leaky piston, a leaky steam valve, re-evaporation in a cylinder, or a
leaky e¢xhaust valve—all these tead to bring about an expansion curve,
which is not in accordance with the law of gases 1aid dowen by Mariotte,
viz., that the volume should vary inversely as the peessure.  This, of
course, is to some extent an impossibility in an engine cylinder, owing
to loss of heat and leakage. Nevertheless, diagrams have been taken
from steam engines which are a credit to the engineer, as well as to the
engine builder, and are almost identical in the expansion curve to the
hypetbola, It is not advisable to come to hasty conclusions in regard
to the expansion and compression curve, as well as ather lines, because

.the laws of nature can have quite an influence in this respect, owing to

the surroundings and conditions under which a steam engine may be
working. The engineer well knows that dry steam should be furnished
to an engine ; therclore, it is reasonable to state that the steam boiler
at times can be held responsible for a diagram which does not approach
the ideal. If the steam pipe leading to the boiler is too small in
diameter, the indicator diagram will give an indication of it, but this
should be verified with the diagrams taken direct from the steam chest
or the steam pipe.  The indicator card will furnish the means cf know-
ing how the steam is distributed in the cylinder.  If the valve gear is
not propetly working the card will show it.  With calculations from the
diagram we can find with what sort of economy, mechanically and ther-
modynamically, the engine is working, and if underloaded or ovet-
joaded the engineer will be in a position to advise his employer exactly
what changes should be made in order to insure greater coonomy 1n
fucl, The steam line may show considerable initial expansion or loss of
boiler pressure, and the back pressure line can point out excessive re-
sistance to the piston.  Both cases are evidence of wasteful expenditure
of stean.

Economy, to the engineer, means keeping down the fuel account,
having small bills for repairs, little or no loss from shut-downs, regular
speed, and the Jeast possible loss from deterioration. The engineer
must be guided by circumstances, and if he finds himself confronted
with conditions that render the attaining of strict -ecanomy impossible,
he then can only make the best of bad surroundings. Steam engine
ccanomy is made up of many factors, and it is to be hoped that the end-
fess study and exertion on the part of the intelligent and ambitious cn-
gincer will be appreciated by the employer.

1t is my belief that many steam plant owners or managers arc willing
10 assist the engincer financially in obtaining such an instrument as the
indicator, as well as other most valuable appliances, which would scrve
as aids in many instances to the greatest cconomy.

My employers, The Advertiser Printing and Publishing Company, of
Londou, have recognized the wisdom of this, and assisted mc to the ex-
tent of $30 in purchasing an indicator in 1893, and also obtaining for
me in 1896 a free engincer’s scholarchip with the International Corres.
pondence Schools, in Scranton, P'a.

RECENT CANADIAN PATENTS,

PATRNTS have recently been granted in Canada for the following
electrical and steam enginecring devices: No. §6,453, clectric railway,
Harry C. Reagen, jr., Philadclphia, Pa.; No. 56,457, steam boiler,
Edward J. Cusack, Havelock, N. B.: No. 56.464, st=am cagine, Johan
Burchatdt Opsahl, Toronto : No. 56,301, clectric farnace, Joha Joyce,
Andover, and James A. Denther, Boston, Mass.: No. 36,3504, orc rc-
ducing clectrical machine, Chazles . Tatro, Scattle, Wash.; No. §6,-
578, application of 1clephane to electric bell systems, Frederick Hodg-
son, Hampstead, and George A. Edwards, Peckham, Surrcy, England;
Na. 36,580, governor for waterwheels, Marcus I\ Scheak, Springficid,
Mass.; No. 36,632, guvernor for steam cengines, E. B. Thomnbura,
Highlstown, New Jersey; No. 56,649, rotary enginc, David Morgan,
Launccton, Tasmania; No. 36,653, feed-water heater and condenscr,
James M. Keller, Denver, Col.; No. 56,660, clectrode for storage or
secondary hatteries, Paul Ferdinand Ribbe, Lessingitrasse, Prussia,
Gesmany 3 No. §6,662, storage battery, Albrecht Heil, Frankisch,
Crumbach, Germany 3 No. 56,683, steam boiler, Edward Makin, Man.
chester, Eng.s No. 56,634, steam genztator, Edward Makin, Man-
chester, Eng.; No. 36,759, dynamo clectric maching, Wm. M.
Morday, Loughborough, Eng.: No. 30,760, safcty device for electric
circuits, Lewis G. Rowland, Camden, N.J.: No. 56,761, telegraph oc
telephone cable and their connections, James M. Barr and C. E. S.
Phillips, Castle House, Kent, Eng.: No. 36,782, switchboard anaunci-
ator, Bell Telephone Company, Montteal 3 No. 36,794, steam gener-
ator, David M. Thompaon, Providence, R.1.; Nu. 56,798, steam indi-
cator, Kael Mastard and Wilhclm Hecrensson, Betlin, Prussia, Germany;
No. §6.306, rotary engine, Eber B. Tree, Wondstock, and Robent H.
Eldon, Toronto 3 No. §6,808, tcicphune toll apparates, Sicgfried Sil-
betberg, New Yo &, NoY.3 Na. 56,809, tall apparatus for mcters, Scig-
fried Silbetberg, New York, N. Y.
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Wi have been watching with interest
the growing use of incandescent lamps
for decorative and advertising purposes.
During the recent jubilee celebration in Toronto some of
the principal business and public buildings were hand.
somely decorated with incandescent lamps arrangedina
variety of forms and in rich and harmonious colors.
During the evenings when these illuminations were on
view the streets were thronged with people till midnight,
By the use of the incandescent electric lamp the windows
ot many large stores have been rendered even more
attractive at night than in the day time.  Electiicalls
tlluminated street signs are a conspicious feature of the
streets of New York at night, while an immense globe
of blazing incandescent lamps surmounts the dome of
one of the largest buildings on Broadway, and is a
conspicious object for niles around. There is large
room for development in Canada in the use of elec
tricity for such purposes as those mentioned, and
wide-awake clectric light managers and business men
will find it to their profit to cultivate this field.

Use of the
Incandescent Lamp.

\WHEN public franchises are to be dis
posed of it is reasonable to expect tha
municipal authorities will endeavor 10
make the best bargain possible, and to receive the
greatest remuneration for the privilege granted. It
just possible, however, that the conditions exacted i
some cases may be of such a nature asto operate
against the interests both of the municipality and the
company securing the franchise.  As aninstance of this
we may point to the street railway in the city of Hami-
ton. There, according to agreement, the street railway
company has been compelied to pay to the city six per
cent. of the gross carnings, besides a certain mileage
charge. The company found themselves unable to do
this, and a few months ago the city council passed an
amended relief by-law, but it is said to have been s

Municipalities and
Street Railways.
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loaded down with conditions that the company refused
to accept . The possession of a street railway fran-
chusein the ity of Hamilton is not likely to prove very re-
muncratine to any company, and more especially under
unfavorable conditions. It would seem to have been in
the interest of the city to have given such concessions
as would permit the company to pay a reasonable divi-
Jdend t0 1ts sharcholders, and improve the cfficiency of
Being crowded financially, this became an
mpossibility.  There is said to be a movement in favor
ofthe oty taking over the railway. Should this be
Jecided upon the operation of the road will be watched
with much nterest.

its system.

Tug new municipal buildings at Tor-
mu;;::::.mm onto are about to be equipped with

elevators, for which tenders have been
mvited, and the question has arisen as to the compara-
we cost of operating and maintaining  hydraulic and
dectric power machines.  The first cost is greatly in
faor of the clectric elevator, while the architect has
also recommended its adoption.  The chief argument in
tavor of the hydraulic system is that when the heating
plant in the building is in operation, the extra cost of
fuel consumed to generate high pressure steam to sup-
pls power to operate the pumping plant is very small.
Itis further claimed that the exhaust steam from the
s pumping plant can be used to heat the building, thus
B lessening the cost of heating.  Notwithstanding  this,
figures obtained by the architect of the comparative
st of operating the two classes of elevators in the
B principal buildings in Toronto show the average cost
4 ner day of clectric elevators to be 58 cents, against 964
cents for hydraulic elevators. From this it would
@ appear that under ordinary conditions electric power for
} elevator purposes is the more economical, but in many
cases the choice of elevator will no doubt be determined
)y by special conditions and surroundings.

ITis most gratifying to observe that
Canadian machinery manufacturers are
securing a foot-hold in toreign coun-
] tries, and that our goods are regarded as equal to those
i of any other manufacture. In eclectrical and steam
3 eaginecring apparatus the outlook is fully as favorable
asin other lines.  On another page reference is made
10 a franchise secured by Mr. Chapman, of Montreal, for
g un electric railway in Jamaica, much of the machinery for
B which will, it is said, be supplied by Canadian manufac-
wrers. It will be remembered that Mr. William
e Rutherford, formerly chief engineer of the Canadian
General Electric Company, left Iast spring’to accept the
management of the electric traction department of the
English engineering firm of Dick, Kerr & Company.
% ir. Rutherlord has recently been on a visit to America,
2 and while here placed a contract with the Robb Engi-
acering Company, of Amherst, Nova Scotia, for scveral
high speed engines for clectric tramway service at
Barcelona and Madrid, Spain.  lle also placed con-
B 'racts with the General Electric Company, of New York,
) and the Allis Company, of Milwaukee, for clectrical
machinery and engines to the value of one hundred and
R ixty thowsand pounds. It is said that the prospects
g ‘or Eutcpean trade in clectrical machinery are favor-
able, and the above facts would seem 1o verify the
satemens.  Canadian  manafacturers
teceive their share of the trade.

Prospects For
Fozeign Business.

are certain to

A compararinvsLy new field for the
employment of electricity is its applica-
tion for heating and cooking purposes.
For the former purpose it has already been used in
Canada to some extent, but clectrical cooking is of
more recent origin. Two Canadian manufacturing
compinies have lately placed on the market lines of
apparatus for cooking and heating by means of the
electric current, an exhibit of which was made last
month at the inauguration of the Lachine Rapids
Hydraulic and Land Company’s plant at Montreal. In
a paper read by Mr. J. P. Jackson before the American
Institute of Electrical Engineers, some figures are given
of the relative cost of cooking by means of electricity
and coal as the source of energy, the results being de-
termined by actual experiments. The cost of cooking
three meals by the electric current was found to be 13.1
cents per meal, and the cost by coal 3.15 cents per
meal. The energy required for four hours' ironing was
produced by electricity at a cost of 22.7 cents, and by
coal at 12.25 cents. The resuits of these tests would
seem to indicate that for the ordinary cooking of a
family clectricity is yet too expensive to become very
generally adopted, but there are many advantages in
its use, such as cleanliness, decreased fire risk, con-
venience, etc., which will undoubtedly cause it to be
employed by those who value these considerations above
the single item of cost. It is =lso possible that with
the more general adoption of electricity it may be in the
interest of central stations to reduce the price charged,
especially for day load service.  There appears to be a
growing recognition by central station managers that
cvery possible means should be employed of increasing
the day load, and electrical heating and cooking will
provide a means of doing this.

Blectrical Cooking
and Heating.

CANADIAN ELECTRICAL ASSOCIATION.

Tue Executive of the above Association, encouraged
by the success of the convention at Niagara Falls in
June last, are taking time by the forelock as regards
the preparations for the convention to be held in Mon-
treal next year.

Atamecting of the Executive Committee held recently,
Messrs. C. B. Hunt, A. M. Bowman, A. A. Dion, J. J.
Wright, A.M. Wickens, W. H. Browne and the Secretary
were appointed a committee to procure suitable papers.

The tollowing persons were appointed a committee to
endeavor to extend the membership of the Association :
Messrs, F. G Armstrong, J. A. Kammerer, K. J. Dun-
ston, A. A. Dion, O. Higman, F. H. Badger, E. E.
Carey, and the Secretary.

A committec on arrangements was appointed as fol-
lows : Messrs., Wm. Thompson, W. H. Browne, John
Carroll, L. B. McFarlane, J. A. Baylis, F. H. Badger
and O. Higman.

It is gratifying to sce this evidence of the determina-
tion of the Executive to complete as early as possible ar-
rangements which will tend to ensure the success of the
Montreal meceting.

The Association is actively engaged in other directions
also in behalf of the electrical interests, and is receiving
the hearty co-operation of many of the clectrical com-
panies. Those companies which have as yet failed to
reply to the circular recently issued by the Association,
should do so without further delay, and fall into line with
those who have already promised co-operation with the
work which the Association has in haad.
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INAUGURATION OF THE LACHINE RAPIDS
HYDRAULIC AND LAND COMPANY'S .
POWER PLANT.

Tug inauguration of this compan)y's new hydraulic and
clectric plant at Montreal took place on Saturday, Sep-
tember 25th, under favorable weather conditions. The
directors issued nearly three thousand invitations to pro-
mninent persons in Montreal and elsewhere, and the com-
pany's magnificent power house, nearly one thousand feet
long, was crowded with visitors. Letters of regret
were read from Sir Wilfred Laurier, Hon. Messrs.
Marchand and Robidoux, Sir Adolphe Chapleau, Hon.
\W. S. Fielding, Hon. .\. G. Blair and others.

Those who, previous to the construction of these
works, had been acquainted with the general appearance
of the Lachine rapids at point of utilization, were pleased
to observe that the carrying out of such an immense
industrial enterprise had not in any way marred the beauty
of the rapids. The neat appearance of the power house,
both externally and internally, was freely commented
upon.

Promptly at 2 p. m. the president of the company,
Mr. G. B. Burland, received the guests in No. 1 power
house, and read an interesting address, which in part
will be found below.

PRESIDENT'S ADDRESS.,

A little over twelve months ago, said Mr. Burland, 1 stood al-
most upon this saame spot, and made certain statements and pro-
mises to those present 3 to-day , m the name of the directors of the
Lachme Rapids Hydraulic and Land Company, I invite you to
witnieas how these statements hinve been fulfilled and the promises
camed out. 1 told vou that we would divert the nver from s
course, and eacavate its bed, that we would buildd a wing dama
mule lony and a cross dam 1000 feet Jongg: that we would then re-
~tore the niver toits place s that anstead of a roanny torrent we
would show you a still basin i which would be locked up a force
1 ask younow to look around and see
We have accomplishied

cquil to 8,000 hore power.
whethier we have accomplished all thas,
more ; we e here a power which regstens not :)nl.\ 8,000, but
21,000 horse pawer.

1 wall not detain you with any details of construction.  You sce
results, which apeak wmore stroagly to you than any mere state-
ment of sune: The 300,000 yards of nk removed . the millions
ol feet of lumber i our dam, the thoasaads of yards of cat stone
and conerete . the tons of steel, and the thousands of men em-
ploved, and all this has been accomplished without a single loss
of hfe or senous acodent of any kind: without any outside
financial assistance ;. without any excess of expenditure over esti-
mates, without any paynents for extras, and without any ons-
takes cither in calculations or construction.

I will not detain you longer 10 discuss such myths as back
water, frazil and ice pressure. The best proof that we believe
thev are myths is that fourteen (14) of our subscribers were found
willing 10 invest $1,300,000 of their own hand-camed cash in the
enterprise. Qur temporary works have been here over a year,
and we eapenenced o trouble from ice pressure,
nothing of back water, and we did not find cnough frazil to stop
up the leaks in our temporary dams.

Our capital in the fint instance was $1,000,000.  That amount
our cagmeers deemied sufficient to acquire rights, to construct
head and tail races, power house, and install 66 water wheels,

we  saw

LACHINE Rapins Hypravtie & Lasp CoMpany-- A WINTER VIEW OF THE UNCOMPLETED Powkr House,

with the necessary gearing and juck shaft. How far they haee
succeeded in their estimate you may gather from the fact thy
since the commencement we have increased the number of whe,
from 06 to 72.  We have deepened 1.200 feet of the river bed be.
low the mam dam, removing an immense reef of rock, which wgy
the great stumbling block to all who went before us W by,
constructed a system of booms and guird piers in our hiead mee
We have extended the leagth of our power house over 120 feg,
and notwithstanding tlus, when ail our work iy completed as v
see 1t to-day, we are still $25,000 under our ongmal cﬂmullt;, a
fact matself which crowans the ability of our engineers,

The engineers’ estimate of the power produced under the fin,
contract was about §,000 horse power.  To-day thes have po
vided for installing 72 wheels, each of which is capable of giviag,
under a turteen foot head, 300 horse power, or i totat of twents.
one thousand six hundred (21,000) horse power, and the head o
our wheels is to-day (if any onc of you here present have o
doubling spirit and a tape measure or rule, you may sanfy yow
own curiosity) between fifteen and sixteen feet, which will yield
much more power than that already given.

Not, it stands to reason that if it was estimated to cost §1,000,00
to complete the hydreaulic nstallation and to supply power onthe
jack shaft, the same power could not be converted into electricy
without an increase of capital. It was for this purpose that the
capital of the company was increased from $1,000,000 to $2,000,:
000. We have in reserve, therefore, for our electrical trane
mission and distribution over $§00,000, which, in our opinion, w3
be ample to provide a transmission and distribution systemto
market the whole of our power.  Already we have constructes
an underground system in Montreal, which, in itself, welook
upon as a step in advance and in the right direction, that will, we
hope, rid our <trects of the unsightly poles, and rid our firemen o
the difficulty of fighting fires through a network of wires.  Eighty
miles of underground conduit have already been Lud, includieg
cables crossingg the canal, and a subestation has been ecrected,
situated on the comer of McCord and Seminary strects, inth
city of Montreal.

Qur trausmission line, starting from this power house tothe
Curran bridge on Welington street, has been constructed inthe
most permanent manner, of latticed iron poles embedded in ooz
crete, suflicient to stand any strain on the wires during the heay
winds and sleet storms of winter.

Cooking by clectricity s also making progress. The lade
will be interested in seeing the tea and coffee made by the curme
from the rapids to-day.  Already  broders, chafing dishes, coffee
pots, five o'clock tea kettles, hot water ums, smoothing ironsand
curling tongs can be obtained from any clectrical supply deale,
and it will be the aim and object of this company to supply currestal
a rate which will atlow of thair more extended use. We will wen
soon be prepared to install i separaite meter to measure the currest
used in cooking, and furnish the same at a still greater reductios

The accomplishment of this great project and the cconomy
its construction is ample evidence of the skill and ingenunty of o
eagincens, and the capability of our contrmictors, Measrs., Dawisd
Sons, with athers engayred in the work, who have in no smalld
gree assisted in the satisfactory and wonderful result you nowsee
before you.

At theinvitation of President Burland, R. Wilsea
Smith, Esq., mayor of Montreal, turned the water onsit
of the wheels and started the machinery in motion,  Mrs
Burland closed the switch, completing the circuit be
tween the Lachine Rapids and the City of Montreal.

The building is an immense structure, nearly 1,00
feet long by 350 feet wide, running directly across th
river. The superstructure rests upon huge cut stoae
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piers, resting upon the bed rock of the St. Lawrence,
and lnid in Portland cement. At the shore end of the
superstructure is a square brick tower, used as offices
for the staff, and equally distant are three square brick
puildings with slate floors, which will contain the
generators and switch-boards. The wheels are so ar-
ranged that they are in parallel rows the entire length
of the building.

The head race or dam is 4,000 feet long by 1,000 feet
wide, with an average depth of 13 feet, ndaking a
beautiful stretch of perfectly smooth water running
pacailel with the shore.

THE HYDRAULIC MACHINERY.

The bydraulic installation, when complete, will con-
sist of seventy-two 37 inch Victor wheels with cylindrical
gates, connected up in twelve series of six each by means
of mortise bevelled gearing and horizontal shafting
directly connected to the generators.

Ihe wheels are governed by an improved governor,
known as the Gesler, which is supposed to operate
mstantancously the gates of the wheels. The flumes,
3b in number, in which the wheels are placed, are 20
feet wide by 4o feet long, and contain two wheels in
each. Forty-eight of the wheels are already installed
and twenty-four of them connected to generators.  Each
wheel 1s capable of giving 300 horse power under a 13
foot head, so that when installation is complete the
hydraulic machinery will be capable of generating
21,000 horse power.

THE ELECTRICAL MACHINERY.

The electrical installation, when complete, will con-
sist of twelve 750 k. w.. three phase generators, made
by the Canadian General Electric Company, each direct
connected to six water wheels and operating at 4,400
volts at 173 revolutions. The generators are of the
revolving field type, and,ecach have separate belt driven

exciters.  Four of these generators are already installed
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and in operation, and four more are in course of erec-
tion,

Both the hydraulic and electrical machinery are evi-
dently substantial and constructed with the greatest
care. and so arranged that cost of attendance during
operation will be reduced to a minimum.

TUHE SWITCHROARD.

The switchboard is situated in the down stream end
of the dynamo house, and at present has four panels,

with common buss bars, the centre panel being devoted
to the exciters and containing ammeter, volt meter,
switches, rheostats and pilot lamps, while on the other
side are the panels of the main generators or altegnators,
which contain high tension, quick breaking switchers,
high pressure volt meters, ammeters and synchronizing
lamps.

A magnificent repast was provided by the directors.
At 5 o'clock the guests again assembled in power
house No 1 to listen to congratulatory addresses by

ONE OF THE

730 Kow. C.G.E. 4,900 VoLt Dyaasmos.

His Worship, Mayor Wilson Smith, Hon. Thomas
Duffy, Hon. J. 1. Tarte, Ald. Prefontaine, M.P., Sir
Jas. Grant, Hon. L. Beaubien, Hon. J. D. Rolland, John
Crawford, Esq., and John Morrison, Esq., all of whom
spoke in terms of highest praise, congratulating the
engineers, Messrs. \Walbank and Pringle, upon the
successful ackievement of their plans.

ELECTRICAL COOKRING AND HEATING APPARATUS.

One of the most interesting features of the proceed-
ings was the display of electrical cooking and heating
apparatus. The Canadian General Electric Company’s
exhibit included three-phase induction motors, varying
from thirty horse power to five, and a complete electri-
cal kitchen, with range, pots, hot water urns, radiators,
ventilators, chafing dishes, etc.; in fact, it fairly repre-
serted the utility of the electric current in the factory,
the parlor, the kitchen, the dressing room, and even the
invalid’s boudoir.

The Dominion Electric Heating and Supply Company,
of Ottawa, exhibited an excellent selection of heating
and cooking apparatus, all made under Canadian patents
and constructed in Ottawa.

The W. A. johnston Company, of Toronto, showed
Wagner transformers, long burning arc lamps, a single
phase self-starting  motor, and induction ceiling
fan.

Mr. Kingsbury, an clectrical engineer of Sydney, Australia, was a
visitor to Canada during the past month, studying the developments in
clectrical science.  Mr. Kingsbury was dehighted with the evidences of
Canada’s progress 1 clectrical engincening, a matter in which Austrahia
is as yet comparatively youny,  He was impressed with the wiiity and
general character of the Canadian strcet railway systems, and considers
that a large business might be secured in Austrahia by  Canadian wmanu-
facturers of clectrical apparatus.
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THE LATE MR. F. B. ROBB.

Tue particulars of the sad death of Mr. IF. B, Robb,
of Amherst, N. S., are already known to readers of this
journal.  Deceased was secretary-treasurer and mana-
ger of the Robb Engineering Co., Limited, and was
drowned while bathing at Fox lHarbor, N.S., on July
20th. Hle was born at Amherst, Nova Scotia, on the
8th of November, 1857. His father, the late Alexander
Robb, was one of the pioneer manufacturers of Nova
Scotia, having established in 1848 the business which
has since deseloped into the Robb Engineering Company.

The subject of our sketch received his education at
Cumberland County Academy and Dalhousic College,
Halilax, afterwards being especially fitted for his work
by a short experience in banking and commercial
college.course at St. John. In 1876, when only 19

sears of age, he, with his brother, D. W. Robb, now
president and engineer of the company, took the full
management of the extensive business in which he
labored up to the time of his death.

Mr. Robb's strongest characteristic was unceasing
industry both of body and mind. Having a love of
work, and being gifted with quick perception and
methodical habits, he was able rapidly to master every
detail of his work, and has been largely instrumental
in building up the Robb Eugineering Company's busi-
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Thne latee MR, F. B,

ness, which has during the past few years extended to
all parts of Canada.

‘The late Mr. Robb had a very sympathetic nature,
and varly in life was impressed by deep religious teeling,
which prompted him to take a prominent part in the
work of every religious and charitable organization that
came in his way. There arc probably few men who
have done more personal work in the way of assisting
others, especially boys and voung men, and by acts ot
kindness and good council leading them to a higher
plane of living both morally and physically.  Mr. Robb
was an elder and active member of the Presbyterian
church of his native town. He was especially interested
in the Y. M.C.A. work among boys and railway men,
being chairman of the Y.M.C.A. Railway Branch. At
the time of his death he was assisting in the manage-
ment of the Y. M. C. A. Boy’s Camp, which cvery year
gathers the boys for an outing at some one of the lovely
spots on the sea coast of Nova Scotia or New Bruns-
wick. Through his intense desire to do good he was
able to wield a large influence, not only in his own
town, but in many districts all over the maritime pro-
vinces.

In 1883 Mr. Robb married Miss Jessiec MacFarlane,
neice of Senator MacFarlane, of Wallace, who, being
also devotud to the work of religious organization, has
been a congenial companion and helper in this depart-
ment of his labor.  She with her three children have
the sympathy of many who mourn the loss of une who
was ever a true friend.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

t}'or!(.—-Smeuuic- of Associations are rejuested to forward matter for public
cation in this Department not later than the 26th of each month.

T ———
KINGSTON NO. 10.

Kingston association is apparently progressive,
At a meeting on September 16th, a large number were
present. In the absence of President Simmons, the
chair was occupied by Vice-President Asselstine. The
regular business being concluded, an interesting dis.
cussion took place on the merits of Taylor’s hydraulie
air compressor.  The question-box contained a number
of difticult problems, which were worked out on the
blackboard. It was reported that a change had beeq
made by the Executive in the members of the Legisla.
tive Committee, which is now composed of one member
from each association at Toronto, Montreal, Ottawa
and Kingston.

LONDON NO. 3.

An open meeting of the above association was held
carly in September, the chair being occupied by Mr. |,
D. Campbell. Mr. G. B. Risler, past-president of the
association, made a few remarks, stating that the object
of their meetings was to mutually assist and instruct
cach other in the acquirement of greater knowledge by
the interchange of members’ ideas in engincering mat.
ters. The engineer could well be proud of his calling,
and his true aims should be safety, reliability, ntell.
gence and economy. 1t was the engineer who could,
by skilfully managing his steum plant, bring about a
good dividend for his employer. Addresses were de.
livered by Mr. Robert Angus, superintendent of E,
Leonard & Sons, and Mr. Thos. McHattie, locomotive
foreman of the G. T. R.

BERLIN NO. Q.

Dear Sik,—The following is a correct list of the
officers of the C. A. S. L., No. g, Berlin: Past-presi.
dent, W. Oeclschlager; presidgnt, Geo. Steinmetz;
vice-president, J. Heyd; secretary, W. ]J. Rhodes;
treasurer, Wm. Tiedt; coaductor, J. L. Bowman;
door-keeper, Augt. Prizgodda; trustees, Oelschlager,
Amd¢, Sararas; auditors, Steinmetz and Oelschlager.
The association meets every Friday evening.

Yours fraternally,
W. ]J. Ruobnes, Secretary.

MOONLIGHT SCHEDULE FOR NOVEMBER.

Rz?u‘}))r Light. Extinguidi, l:;gn'xr(:‘:
H.M. H.M. H.M.
1 r.ML50.30 1AM, 5.30 | 7.00
2.... » 11.30 " 5.30) 6.00
Jeeoo] cecancans ” 5.301¢
.‘;’.. ’ AMOI2.30 | venennn :’.) +-40
3 " 150 w330 | 3.40
6 boooa 30 v 530 .40
7 ' NodLight. | No Ligin. | .....
8... 1 No Light. | No Light. |.....
9....; No Light. { No Light. |.....
10....] No Light. | No Light. {.....
1 ] PO 320 ] PO 740 2.20
s ., v 32 »  7.40 2.20
13-.-.. 7 35.20 »~ 3.40 3.20
14.. . = 320 I ~ 930 | 4.30
13 - 5.20 -~ 10.30 5.30
16.. i » 310 ‘ -~ 11.50 | G.40
17 . ~ 30 | a0 T30
15 . ~ 510 ~ 2,00 8.50
19....1  » 3.0 ‘ -~ 320 |1o.10
2 L« 300 « ¢330 oo
2 w 30 b = 330 lige
22 I = 30} =« 600 |1230
23. m 5101 - 000 |12.30
S RTINS P 6.00 } 1250
25 i~ %00 ~ 0600 !1300
26....! ~ 3001 » 600 |1300
27.--a1 0 3301 « OG0 |12.40
L -~ 530, ~ 010 jg1240
9.. ..~ 3304 =~ 0G6a0 ji1230
30....0 ~ 530 i ~ 6.0 [12.40
Totad, 214.20
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QUESTIONS AND ANSWERS.

\WE have received the following answers to the engineering

questions asked in our September issue :
ANSWERS HY MR. A, M. WICKENS,

«ONTARIO " 2 (1.) Should use oil carefully. Put up a tin or metal
splasher to keep oil off the belt.  (2.) In raising the speed you in-
crease the horse power: and in lowering the speed the horse
poweris decreased—the boiler pressure remaing the same. (3.) It
is most economical to carry the pressure of such a height that the
point of cut-off is between i and 34 of the stroke; the release
should be very near the atmospheric pressure.  There is not suffi-
cient data for the latter part of the question to be answered in-
telligently.  What kind of pumpx? What is the system of the
drying room, live steam or exhaust? If exhaust, what is the back
pressure ?

“SUBSCRIBER " : If subscriber’s engine is 934" diameter x 12"
stroke, the piston speed at 280 revolutions per minule is 560 feet
per minute, 80 pounds of steam cut off at X stroke is equal to a
ratioof 4. This would give an M. E. P. of 41.68 lbs. per square
inch, The piston, being 9%” in diameter, has an area of
9% x 92 x.7854=70.88",

~Io.88 x 60 x’i|.68
=50 h. p.
33,000.
230 amperes at 115 volts = 28,750 watts,

746

“]. G." can use an exhaust steam for heating his building by
piping it correctly and having sufficient radiating surface. If his
coilsor radiators have surface enough to heat the building at,
say, 2 Ibs. pressure, he can get a perfect circulation by adopting
the principle of giving the steam ample room to travel, and giving
plenty of fall in the direction of travel; first, run a main riser of
ample size near the centre of the building, and up to the coils of
the top flat.  This main should have no outlet except those going
to coils orrods. Tap the riser for the coils each way several
feet above the coil, and set coil with good fall. At each end
of building put up relief pipe riser, with safety valve on top; set
to blow off at 2 lbs. Discharge all coils into these. At the
bottom of each riser a relief or drain pipe should be put in and be
piped to tank or hot well or drain.

4 Jas. JOHNSTON "' : You should put in good bridge walls back of
xates, a damper at the stack mouth, and fire carefully—regulating
by stack damper.

“Jas. MCPHERSON": One of the boys thinks that if you have
run that clevator without ojl for four years, it would be a waste of
money 1o use aAny NOw.

ANSWERS BY MR. WM. THOMPSON.

“). G.": You can hardly cxpect to heat your building by
exhaust steam without some back pressure, no matter how slight.
You must also bear in mind that use of exhaust steam at very low
pressure will make a serious difference in the heating capacity of
your radiating coils. Suppose, for instance, you have a back
pressure of only 3¢ pound per square inch ; then the sensible
heat of your steam will be 213° Fahr., while the temperature of
your present system with a pressure of 15 pounds is 250° Fahr,
Consequently you would require 1o add 137 more radiating sur-
face to sccure present vadiating cfficiency with exhaust steam
under conditions named.  You could by use of an automatic back
pressurc valve, set in exhaust main, maintain a continuous pressure
on heating mains, with steam from exhaust from engine, and
return all drips to boiler, all surplus steam exhausting into atmos-
phere.  Of course, back pressure on cxhaust main would act
against engine, but with ample radiating surface this could be
reduced to a minimum,

“Jas. JOUNSTON " : Your question covers a very wide field;
everything depends upon  construction of your furnaces, how the
hot gascs are utilized after leaving combustion chamber, etc. A
knowledge of exact conditions, with diagram of boiler and setting,
would help us to aid you in solving the problem.

*ONTARIO™ : (1) Prevention is better than cure ; examine your
engine thoroughly and find out where vil comes from, then take
steps, by use of shields, good oil cups, etc., to have oil piaced
where intended, and not on the belt.  Addition of whiting, etc.,
finally only aggravates trouble, and if any of it getsinto a bearing
look out for a hot journal. Get your belt cleaned by a reliable
W manufacturer, and careful atiention will prevent further
trouble unless your engine is habitually ** dirty.” In that case
cure is almost hopeless.  (2) Increasing the speed of an engine

gives more power; decreasing speed, less. Usually eugine
builders design to get best results both for economy amd safety at
given speeds, and it is not wise to deviate far from this.  (3) An
automatic cut-off engine is supposed to adopt its steam admission
to its load ; consequently a high pressure and light load mean an
carly cut-off, and in the case ot many high speed engines, heavy
compression, a too early cut-off, and consequent long expansion
is conducive to loss by cylinder condensation caused by the two
extremes of temperature,  On the other hand, low steam pressure
and heavy load means that cut-off will not take place until late in
the stroke, and all advantages arising from the use of steam ex-
pansively are lost. A steam pressure adapted to the load is the
most acceptable, say to cut off at X, L5 or 4 stroke, according to
the economy of your engine. ‘The best pressure is that which
gives the most economical point of cut-off. An indicator would
be very useful to you, enabling youto determine cut-off with
different loads and different pressures, and thus enabling you to
decide what pressure is likely to give best results in your par-
ticular case.

‘' SUHSCRIBER " : 1 do not sce how you can hope to gain any
decided advantage by placing pipes as suggested, unless they
are in direct contact with the flue gases. The quantity of heat
that would radiate from breeching to water would be very small,
Every unit of heat extracted from flue gases reduces the intensity
of your chimney draft a corresponding degree. The greater the
difference between the temperatures of the external air and in-
ternal gases, the greater the intensity of the draft. Any cool
substance, whether water or air, in contact with the stack, will
act as a condensor and extract heat from internul gases.  Sug-
gested pipes placed inside of breeching in direct contact with
flue gases is practically the principle of * Green's Economiser,™
and would briefly have a double effect : st, the raising of the
temperature of the feed water; 2nd, the lowering of the draft
gauge. 1st, by restriction of breeching area for passage of flue
gases ; 2nd, by reducing the temperature of flue gases. Reduce
product of dynamo to electrical energy or horse power expressed
in watts :

Ohm'slawis ExC=W
Then 1135 volts x 250 amperes. = 28750 watts,
and 28750+ 746 watts in one h.p, =38.5 electrical h.p.

Next find power engine is capable of developing, cutting off at
Y stroke, with, say, a mean effective pressure of 35 pounds to the
square inch. This is done by simple formula :

ANPS'
33000

When A=area of piston in square inches.

N =number of strokes per minut:.

P=mean effective pressure.

St =length of stroke in feet.
Then 9.537? X.7854=70.88 sq. in. area of piston; and

280 revolutions per minute x 2= 560 strokes per minute.

h. p.

70.88 X 560 % 35 x 1
33000

Therc is, however, a loss of power between the engine cylinder
and the terminals of the dynamo, varying in accordance with the
conditions under which the dynamo is operated, but which in
modern plants should not exceed 10 per cent., which is about, in
your case, the difference cxisting between generater and engine
with a boiler pressure of 8o pounds and an M. E. I, of 35 pounds

to the square inch. The method of calculating M.E.P. and H.P.
will be fully detailed in educational department in due course.
ANSWERS BV MR. JAMES MILNE.

“ONTARIO": The exhaust steam can be readily used for heating
purposes without making any great difference on the back pres-
sure, by having the combined area of the pipes leading to the
various departments equal to, if not greater than, the exhaust
pipe.

4 JAMES JOHNSTON " : Don’t know what could be done to reduce
the temperature of gases. The trouble lies in the design of the
boiler.

“ONTARIO" : (1) With Armington & Sims engines, togcether with
the majority of these highes engines, this trouble i< very
common and hard to get rid of.  One remedy, or rather partial
remedy, is to use grease, and as little oil as possible.  Unless
your belt is complctely saturated with oil, whitening or chalk
should prevent slipping for considerable time. You should not
scrape it while running. (2} By increasing speed the power of
an engine ix alvo increased. (3) The most economical pressure
is from 80 10 100 Ibs. for simple high speed engines. The higher
the pressure is the less steam ix used.

“SURSCRIRER " : A very long length of piping would be required
to increave the temperature of your water to anv considerable
degree. It would reduce your draft a little. If your gases are

=42 h. p.
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only gco , we don't think it would pay you to doit.  The horse-
power of an enggine can be caleulated by the follosving formula :

P.LACN

33000
Where 1'- Mean eflectine pressare,
L Length of stroke in feet.
A Aren of piston in squate inches.
N No. of strokes per minute.
In your case the anknown quintity s Py which o be arrnved
at near enough for your purpose, in this manner .
Suppose the engine cuts off at 1y stroke, which is equal to a
rano of expansion of three.
- . - 1 ¢ hyp. logr of
I'be mean pressure is = Initial absolute press. (———)—l- oK 013
3
*. Mean effective press, =

Toitad abs, pressuee back pressure.

(x s hvp, log of 1)
3
The initial pressure =80 + 13=93, and the back pressure of the
engine i« non.condensing, <av
sibs. above atmosphere = 20 lbs, absolute.

Then MEP. g3 (' ! I.O()S) 20 = 40.5 s, 46.5 lbs,

From this the b po of the engine can be cateulated.
b p _{0.§ x 1 X 70 % 500
. 33,000

To run your dynamo to the load, viz,, 250 amperes, at 1135 volts,
would take, including fiiction, cte., aearly §o hop.  Therefore
your eane s large enough.

tJames MePuERSON 1 Oil is not necessary.

ANSWERS BV THE RORB ENGINFFRING COMPANY,

). C The Barnard system is a very cffective and simple sys-
tem of exhaust heating.  Write for particulars to Geo. A, Bar-
nard, 39 31 Cortlandt street, New York City.

9 )

"JAs Jounson L You can reduce the temperture of flue gases
by redacmg the grate swface o mcreasing the heating surface of
yout bader. The heating surface may be increased by plading in
smoke fHue a spall economizer of the Green type, consisting of
vertical pipes between which the gases pass on their way to the
chimney, and the feed water by being passed through the tabes is
heated to 230 to 3oo degrees.

=s55h.p.

TONARIY L (2) Most lugh speed engines are desyed  for
about a certam speed, at which they will run smoothly and regulate
besty but avaction of 25 revolutions above or below due rated
speed may be made wathout any serious disadvantage, provided
the governor is properly adjusted.  (3) 8o lbs. pressure would be
more economical than 50 hs., provided the work being done is
suflicient to require the cut-off to be as late as ¥ stroke or later.
If the enyine is underloaded a less pressure might be more econ-
onucal i onder to prevent too eatly cut-off and too great expan-
ston. It 18 not econonmeal to expand more than three or four
tiares in o single eylinder.

*StnscRIBER T 2 1t would not pay to put water pipes on the out-
side of your lues. You could use Green's cconomizer to advant-
age if you have suflicient draft, but not without. A gl x12” AL &
S, engme running at 230 revolutions should develop about 4o
harse power at i cut off, and would work up to about 56 horse
power at latest point of cut-off. 230 amperes at 113 volts -
250 % 113

746
and lossin engane, and dypamo would equal about 48 horse power.
The emgine should do this wathout being too greatly overloaded.

ANSWHR RY ' JRAME

Inanswer to ** James McPheson, ] hasve been using ey hnder oil
and some times common machine ol Fdon't really know of it is
necessary o gnve it much oile - How about the piston packing be-
ing chewed up by it and the valves in your pump, if you have one?
There s one thing 1 would bhe to know, and that 1s how 10 stop
that everlastieyr grunting and groamng m the steam end of cleva-
tor punps. They are nearly all the same when put on elevator
work. T hoow of thice different makes, so it s not the makers
fault. [ uote that when the pump o gong at her speed she s
Aall night, but the nunute she slows down that minute she begins
1w groan amd sarape. Would st be any use feeding graphite ?
But, then, a sight feed would not take it. Pointers will oblige.

8.3 elednical horse power; add 25 per cent. for friction

SR, As T have Leen thinking of altering my  boiler setting, 1
would like, before doing a0, to know what is the generally
accepted plan. There are many others like me who do not realty
know whether their conditions are right ot not, and who would
be glad of enlighiment on the subject 3 so to try 10 benefit others
as well as mvself, Fhave thought of asking the fohowing questions,
with the hope that superintendents or engincers will give us the
sizes as in their plants. Fach man looking for the iofarmation
woudd therefare be able to pick ant bis awn <ize boller, ete., and
compare conditions and resulis.  If some of our large engine
builders and engnnecting expert teicnds could be got 1o give us
their opimons, the tme it would take them to do o would not
be lost.

What size are vour boilers, length, diameter, size of tubes and
number of same 5 how much heatng surface and what s b, . of
boiler?

Size of furmace, length, breadth and heyht from boiler ?

Kind of grate bars, shakmyg or stationary, what e space. and
how are bars placed 2

Heht of budge walt trom boiler, and how bult 2

Depth of combustion chamber and how at shaped back ot
bdg~ wall ¢

—_—
\What should be the ratio between grate surface and heag,
surface and betw een tube area and grate (for different . 1v)? §

What air openings, if any, and where situated, bridge walf o
sides of furnace ?

What mode of firing and thickness of fire, and what i« foungd 1o
be the most cconomical riate of consmnption per squitee topg of
grate per how 2

How do you bank your fires ?

When unithle 10 weiggh coals, but passing waler through « meter
how much water should a boder of a given size be abie 1o us;,
and be up to its cconomical limit 2 Under that amoumt ¢
would understand that it was too rge for the work requined
and over that we wonld say it was being forced ? !

What should draft be at chimney and at furnace ?

Have you ever used forced draft and with what result ¢

What should temperature of flue gases be ?

What is the efficiency of your boiler ?

When wishing 1o cheek draft whether would you close damper
in flue or close ashpit doors, taking into consideration that whey
closing damper in tlue you choke tubes with soot ?

How are your boilers covered in?  Does the flue return on top
again or do you use top of boiler as a dead fue, i.e., gases peton
top but no circulation, or when boiler is bricked in at sidey i
usual way do you hive bricks or other coverings Iing directly on
top, or do you have an air space between boiler and covering?

Have you any arrangement for heating feed  water apart from
exhaust steam water? 1 so, explain it.

Do you thiuk it is better to torce a boiler for afew hours or oy
in another one ?

\What dv. - a pyrometer cost and would it be of any value 1o
have it?

Besides  griving sizes, ete,, a few vemarks as to the ad.
vantages or diadsantages of iany of the points would be adviable,

ALFRED O, Prach,

cIapreator  wntes s [ was thinkang of putting on an indiator
un my emnne, an \, LS. Would sume one wive me all the sizes
for the coreect rynpagr wad how to set it «p?  Please aidadge wiae
generalities, as 1 have had no expernience i this matter, My
engine has 12 inch stroke. )

SR, Would you please ask in your fimstissue . (1) Whetlar o
is best to run with dirty flues or to run with clean flues and
damper, say, half shut.  Closing the damper makes sooty tubes.,
My boiler fully half the time is too large and I cannor brick up
grates. (2} Isa retarn steam trap or an injector the most eoon
omical in steam consumption for boiler feeding? (3) T have
steam deam used for deving purposes through which the steam ar
30 pounds blows, slightly throttled on discharge side, and |
should like to connect it on to a nasor teap, if it would work
througgh the following piping : Drum stands 3 feet from floor;
discharge pipe would have to dip 30 inches below floor, then nse
3 feet in a length of, say, 10 feet and connect on to another pipe
going to the trap. 1 would pucon o check valve just before o
connected on to the other pipe.

, ONTARIO N 2.

CAWVILLIAM HIGGINSON " wates ¢ ¢ We have a steam plant here
drivingr the clectne hghts, which s gomngr to be too htde for the
work we can get for at to do, and we are thinkmg of puiting
storage batteries to carry the peitk of the load for about four
hours.  Can you wiform me where any batteries are now i useto
carey the peak of the load as above mentioned 2™

ANSWER.—\We do not know of any plant i Canada usmg a
storage battery to carry the peak of the load,  There are scveral
battery plants in use, but none of them are used for that purpose.
Henry Morgan, Moutreal, and the Toronto University Chemual
Laboratory have them, but use them only when the generator plant
is shut down.

I Co D, Guelph, Ont., ashs. ** What are the names of the
prnapal slow and medim speed steam engines, shde salves,
fitted with fly ball governors, used m England, and what s the
most popular governor regulator used i Eogland 2

ANSWER. - Lhere are so many eongne budders m England that
o pretty hard to ginve *the prinapal  ones. Messrs. John
Fowler & Ca., engimeens, Leeds; Roby & Co., Globe Works,
Lincoln; Ransomes, Sims & Jefferies, Limited, engineers, Ipswich
amd London, and Tangyes, Limited, Birminghim, are among
the wost promment. We cannot advise you at present as 1o the
mos! popular govemor.

The Gutta Perchi & Rubber Company, West Lodyge avenve,
Toronto, have {ately installed a 60 kow. gencrator, and are winng
thew tactory for 330 mcandescent lamps and 15 arc Lamps, M
wirss - e done with cubber waren cleat work.  The piante
to be divaded o mx sections with separate feeders for cach see
ton, and havig an elaborate switchboard contaming switches
for cach feeder and station instruments.  The whole of the work
i~ being asialled by Mr, H. Fo Stncklaand, clectrical contracton
335 Adelaide Street East.

. 'S I &
TENDERS FOR ELECTRIC LIGHT
Sealay tenders will be recened by the underizned op to suvun vn MU Ny
NOVEMBER a1, 1807, for the furniding and operation of twenty nine ) Art
Electric Light Lampw of twelve hundred candle power each (1,200), on the rects
‘ of thie Town of Orangeville,  Fuimates are soliated fur a one, twoand tiaeeye
contract,  lhe dowest or any tender not pseessanly aceped.  For fun'. ol

mation apply ¢
WILLIAM WALLACE,
Chairman Street Lighung Committee, Orangevilie. Vot
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SPARKS.

Incorporation has been granted to the Steathroy Electric Co.,
with a caputal of $20,000.

The Electric Light Companx. of Revelstoke, B, C., have their
power house in course of erection,

The London Street Railway Company have completed the ex-
rension of their coad to Pottersburg. :

The town council of Almonte, Ont., is being urged by rate-
payers 10 purchase an clectric light plaat. .

The Exeter Electric Light & Power Co,, of Exeter, Ont., has
peen incorporated, with a capital stock of $15,000,

Mesars, O'Reilly & Murphy, of Ottawa, recemly installed an
clectric hyght plant, consisting of 130 lights, in the Archbishop’s
palace in that city. . o

An explosion occurred rcqcnlly at the Ch:\.mbcrs Electric Light
Works, 1ruro, N.S,, Ly which the new engine was almost com-
plotely rumed. None of the employees were injured. )

For the preservation of wooden telegraph poles the Boucherie
process of njecting a solution of sulphate of copper into the pores
of the woad 1~ said to prolong their lives to about fifteen years,

The Jenckes Machine Co., of Sherbrooke, _Quc.. xlrjppcd l:}.sl
week one of their heavy 50 horse power slide engines, with
dandard steel tubular boiler, to Desire Thibawlt, Esq., of East
Hereford, Que.

The dam at Magog for the civic clectric light plant is com-
pleted, and tke 50" Crocker water wheel, \\-hi«.:h is being furmsh.cd
by the Jenckes Machine Co., of Sherbrooke, is expected to be in-
stalled now within a short time.

The Monte Cristo Mining Co., of Rossland, have made a fresh
Jrike, and have ordered @ complete new hoisting and putiping

fant from the Jenckes Machine Co., of Sherbrooke, which has
been supplied from their Rossland stock.

The Great North-Western Telegraph Company, in conjunction
with the Spokane & Fort Steele Telegraph Company, have com-
pleted the erection of a new telegraph line from Kalispell, Mont,, to
Warderand Fort Steele, B.C.  Other e~ ensions are contemplated
in the near future,

Messes. Ahearn & Soper, of Ottawa, have secured the contract
for the telegraph winng of the Ottawa & New York Railway.
Tiie hne will extend from Ottawa to Moira, N.Y,, and along the
cable inder the St. Lawrence.  The amount of the contract is
said to be large.

Water was turned into the flume at the factory of the Boston
Rubber Co., at St. Jerome, Que., on the 25th ult.  Thesteel flume,
which 1 350 fl. long and 6 ft. in diameter, was furmshed complete,
mcluding a 55" Crocker wheel, by the Jenckes Machine Co., of
Sherbrooke, Que.

The power station of the Sherbrooke Street Railway, of Sher-
brooke, Que., is rapidiy nearing completion, and the turbine plant
being installed by the Jenckes Machine Co. is also about com-
pleted.  Mr. Burke, the president, states that they expect to be
in operation by the 15th of October.

Hunter & Oliver, solicitors, of Victoria, B.C,, give notice of
application to parliament for the incorporation of a company to
construct a narrow gauge sailway from Portland Inlet to Teslin
lake, with power to build bridges, telegraph and telephone lines,
ete., and to supply light, heat and power.

The Consumers’ Cordage Co., Lumted, of Hahfax, N. S., have
for some time been considering the adoption of electricity as a
motive power for operating their machinery.,  The managrer of the
company states that owing to the cost of the machines, they have
concluded that it is not ecconomical at present.

The Kootenay Electric Co., of Kaslo, B.C., are utilizing the
new water power to generate electricity, and have placed an or-
der with George C. Hinton & Co. for a 150 k.w. “S. K. C.”
wencrator complete, with transformers and motors. The latter
firm are agents in British Columbia for the Royal Electric Co.

The Parry Sound Electric Light Company held their annual
meeting on September 7th.  Directors were elected as follows :
Messrs. 8. Armstrong, William Beatty, Dr. Walton, W. .
Pa, ). ). Jolliffe, J. F. Mossiey and Dr. J. R. Stone. The com-
pany have now over goo private lights and jo street lights under
contract.

The Bridgewater Power Co., of Bridgewater, N. S., have
tately been reconstructing and enlarging their clectric ligght plant,
and have replaced their three wire system by analternating
current system, for which purpose they have purchased a 4o k.w.
“S.K.C.” two-phase generator from the Royal Electric Co., and
Goo light capacity in transformers.

The total length of the world's telegraph system is griven as
4:90%,921 mules, exclusive of 180,440 miles of submarine cables.
Of this, Larope has 1,764,790 miles; Asia, 310,L85 miles ; Africa,
99,419 mules ; Australia, 217,479 miles, and America, 2,515,548
miles.  These figures are given by United States Consul Germain,
of Zurich, to the State Department.

The Electric Light Company at Dartmouth, N. S, are intro-
ducing the meter system.  The rates for lights so supplied will be
12% cents per one thousand watt hours, or 35 cent sess if meter
isowned by consumer.  Where bills are less than $2.50 a month
arental of 23 cents a month will be charged for the meter when it
1s supphied by the electric light company.

Ata recent trial on the Ottawa river A new invention, called the
submanne searchlight, proved a decided success.  The search-
light showed the bed of the river plainly for a circumference of 50
feet; and at a depth of 35 feet objects could be distinguished

without any difliculty. The abject of the inventoris to enable
divers 10 perform their work with accuracy and to trace lost
treasure. It s especially adapted to assist the workers on
wrecked vessels lying underneath the water at a great depth,
The inventor is Mr. Joseph de 'Eroile.

Mr. Geo. Eastbrook, who is about taking his departure for Dela-
gon Bay, South Africa, where he is erecting flouring mills and other
industries for a wealthy syndicate of Canadians. is taking with
him a complete electric lighting plant. The apparatus and ma-
terial complete are being purchased from the Royal Electrie Co.
This we believe is the fiest instance where a Canadian cleetric
lighting plant has been scld for service in the antipodes.

From a carcfully prepared table of statistics published in 2
German contemporary it appears that 8o per cent. of the con-
tinuous current stations in that country arc provuided with
accumulators, the total output of which is 31 per cent. of the
whole power of these stations,  Notwithstanding such figures as
these, there are many American clectrical engineers who sull
doubt the advisability of installing accumulators in connection
with central stations.

The water power of the Shawenegan Falls, on the St Maurice
nver, in Puebee, was recently sold by the Crown Lands Depart-
ment to Me, David  Russell, of Moatreal, who is said to repre-
sent o strong  syndicate intending o manufacture calaum
cartude for acetylene gas.  One of the canditions of the sale was
thiat the purchasers should expend $2,000,000 within cighteen
months ou the erection of buildings and plant and in developing
the water power, and a further $2,000,000 within the next two
years.

Wireless telegraphy is occupying a good deal of attention just
now, and to accompany the encouraging reports from Mr, Testa
of his advances and success with new apparatus for such work,
we note the statement from Marconi that he is about to signal
electrically svithout wires from St. Paul's Cathedral, London, to
the Eiffel Tower, in Paris, a distance as the crow flies of perhaps
150 to 200 nules. It will be interesting to see what comes of all
this movement, which may well betoken anew advance i clectas-
cal discovery and invention,

Accordg to a London exchange, i report on the electrical
and allied trades in Cape Colony is beingr prepared by Me. AL I
‘Tronter, honorary correspondent for that discrict of the London
Chamber of Commzrce,  In hus report, Mr. Trotter will altude to
the prospects of employment for clectrical engmeers m South
Africa.  He desires 1t to be made known that no clectnaal enga-
neers should o to South Africa at present unless they hinve secured
definite appomtments before satimgz, Many competent eleatrical
engnnieers in that country are now unable to find employ mct,

The Nelson Electric Lyght Company, of Nelsoa, B.U., hate de-
clared a dividend of 12 per cent. for the finanaial year just closed.
‘This company have elected directors as tollows : Joha Housten,
president and manager; Jobn J. Malone, vice-president 3 ). H,
Matheson, secretary s John Johuson, treaswmer: Jo Fred Humee,
J. A Mara and John Hamilton, directors. The cuy councit has
recommended that the offer of the company to light the steers
for a period of five years be accepted, provided they agree to dis-
pose of the plant, franchise, ete., to the city within one yearal a
price not to exceed $40,000.

The imerest in the electric rilway question in England has ex-
wended as far as the question of trolley car etiquette, as will be
seen fom this quotation from a London contemporary : **We are
told that another peculiarity of the American street ciars is that
ladies are not allowed to stand in them,  When a lady enters &
crowded car a seat is promptly vacated for her convenence. No
doubt this is sometimes done even in England, but rarely in the
same way, with the result that while here it is recognized as
courtesy and thankfully acknowledged, there itis taken as a right,
for which no thanks are necessary.”

The Willow Creck Gold Mining Company, of which Mr. E,
‘Todd, of Brantford, is president, are about to undertake the con-
struction of an clectric ranlway from Bell City to Island Bay, on
Bad Vermmllion lake.  The riulway will be four nules in length,
and will be extended as occasion demands. It s proposed to
utithze the water of the falls on the Vernulhon nver and Grassy
lake tor power purposes, and to putn sufficient electrical ma-
chinery to operate a custom stamp null, as well as the ratlway.
Mr. M. W, Hopkins, clectrical engnineer for the company, will
shortly make a report on the water power.

Among the visitors to British Columbia recently were Messrs,
George G. Ward and S. 5. Dickenson, pgeneral managzer and
saperintendent respectively of the Commercial Cable Co., of
Canso, N. S., where the citble connects with the land line.  Re-
garding the Austrahan cable question, Mr. Ward stated that it
would undoubtedly be built at an carly date, and in his opinion its
construction wis warranted.  If Vancouver was the terminas, as
undoubtedly 1t would be, he stated that his compiany would prob-
ably work i connection with the Australian cable, and for that
purposc he had examined the proposed landings place and secured
all the information possible on the subject.

The Hull Electric Company and the Outawa Electric Company
arc engaged in a legal combat over the privilegres of clectric
bighting for the city of Hull.  The former company claims to have
an absolute and exclusive privilege for hghting the city for 35
years, and asks the Qttawa company to remove their poles and
clectric apparatus and to pay them §20,000 damages, QOn the
other hand, the Ottawa Electric Company states that the cor-
poration of Hull, as far back as 1887, granted the company per-
mission to crect poles and furnish electric lighting, and 1hat the
by-law passed by the corporation in 1894 grrunting the privilege to
the Hull Electric Company does not affect their rights.
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EDUCATIONAL DEPARTMENT

INTRODUCTORY

After matuge delibe-ation the publisher of this journal has decided to devote a certain amount of space each mouth to what ma{
Departnient, wherein both utechanical and electrical formula and mathematical jroblems will be discussed, illustrated, and as far as possible rule and example gven,
reyuest of the editor, § have with pleasure undertaken to contribnte to this depantment regularly each montb, and before discussing actual mathematical p

briefly intraduce the subject at iswe,

be termed an Educating)

b Attde
roh'ens, widy t

The pramary object of this department is chiefly to increase the value of an already valuable paper, by placing in the hands of every engincer who has any nowledze

of the rudimentary principles of mathematics, such matter as witl enable lnm by a little study to master the most ntricate mechanical and electrical formul.,
mut saluable engimeering works and publications fron time to time contain formula that is in many cases but «aguely understood, and very cften entirely misuny

rendering an otherevise valuable work practically valueless to the reader.

Many of oar
€ratoud, (hyy

Just at what particular point eur calculations should commence became a matter of <erious thought, and past experience had to be carefully considered, bean "
mind the fact that there are many really good engineers whose eatly education has, through force of circumstances, been deficient, and many others who, through h(t.,,

up;\)!lullllf‘. have ot been able tr review their early educanon fur {ear\ Knowing by obwervation and experience the great necessity of baving a thorough._ el
L4 t!

eduiation before attempting 10 digest and calcutate problems, and

the fuundation and

advanung by easy stages until the princoiples underlying the most obtuse and dlmcul'l formula can be rea
1ages to be dernved from an education of this kind, coupled with practical mechamal atality, is too weli understood 1o require comment.

etmentary

ie alinost utter impossibility of the student arriving at a satisfactory oonclusion ot his studi®y withogs 3
thuroughe luuwlcd‘;c Sf the prinaiple of mathematics involved, 1 have deuded tu commence at a point and

wary out the programme outlined 1n this journal o
r:'I,ﬁy explained and easil)'undemoalm "ln{:( 35.:'

The programme which has been outlined for the succeeding nine months will embrace*
Decistat b racTions—Defimnons and esplanation of pninciples of, and method of reduction to common fractions, and vice versa,
SQuARK AN Cikcut.AX Mxasuxi-=Definition and explanation and practical demonstrations of.
Cumcat. AND CYLINDRICAT MEASCREMENT=Definitions and explanations of, with practical hints,

Squakk ann Cear Roor —Definitions and expl of,

Sargry VaLy g Carcut aTions {Spring and Leser Types)—Principles of, with practical demonstrations,
Baikk CONSTRUCTION—~Stays, fivets, joints and seams, wron and steel plate _strength of, wath formula and practical demonstratine,

11 3% not the sutention o fill these columns with a maw of figures hastily compiled without reference to any purticular object, on the cuntrary, cvery probtem wi be
carefully thought out, and only such infoumnation given as will be of use to you, and an etfort will be made, basad on experiznce and a knowledge of the la"uirenltnls. to make

his serics of 1ests complete in every particular,

War. Tuovisoy,

tAkTicek V0
SAFETY VALVE CALCULATIONS.
(Continued,)
SERING-LOADED SAFETY VALVES,

Tie questions of most importance to the practical working
engineer regarding spring-loaded valves are: § of steel from
which the spring shall be made ;s requited inside and outside
diameter s compression required to have given effect.

A standard springg, if made of the best square steel, contains an
area of L25 of a square inch, the inside diameter s exactly two
inches and ountside diameter three inches 3 it contains thirteen
complete coils, and measures exactly eleven and one-half inches
in lenggth, The working foad is assumed at Goo pounds, one-siath
of its breaking load when hardened 10 & temper Just sufficient 1o
break its an this load it should deflect exactly one inch.

Example (1) 1 A safety valve g inches in diateter has & spiral
spring made of square steel 37 dinmeter outside and L2537 thickness
of steel 1 what will be the pressure per square mch ?

Fotrmula ¢

12,000 S*
d4
Where § = thickness of steel in inches,
d—-diameter of spring from centre to centre of steel,
12,000 —— constant used for squire steel,
8,000 — constant used for round steel.

=whole pressure on valve.

12,000 X.53

Then, total weight < =600 pounds.

2.5

-
Diameter of valve is given as ginches.  Arcaof valve then= 47 x
.3854 - 12.5004 square inches,
L1500 - 377,

The foregamgy is the fundamental principle to connect the load-
ing of the springg valve with that of & direcet weighted valve, and
from it may be obtained both the proper thickness of steel to be
wused and the proper inside and outside diameters of the spring.

oo pressure per squitre inch s 600

Example (2. What must be the outstde dimeter of a spural
spranyy lor a safely vahe § The pressure to be
carnied is 30 pounds, and the diameter of the steed s 4 anch.

m diameter 2

Formula ¢

Where d equals as before the mean diameter of the spring, S
thickness of steel, W the whole weight on the valve, then
8000+ .75% 3360 .
- T =S = 3.2 inches,
§' 27853 x50 98175
This, however, 1s only the mean dhameter, or the duiameter from
centre to centre of steel. Therefore, the dinuneter of the steel must
be added to this to get the outer dianmeter.

o onter dinmeter ~ 3,424 .75 - 4.1 7 wches.,

ample (31 : The divmeter of a4 spring loaded satety valveas
5 inches, e pressure 6o pounds, and anean dixmeter of a
spirsd springy 3 anches, what must the area be for square steel,
also the length of ecach side, the area and diameter for round
steel, and the inside and outside dinmeter of each spring.

The Steamboat Inspection Act adopts the Board of Trade rule
tor the determmation of the reguired mize of steel under the fol-
fowany formula :

§—

LA W
wwrdo

<

s=8ide or diameter of steel in inches.

w = Load on spring m pounds,

d = Dinmeter of spring from centre to centre of steel,

¢ -z 12,000 for squiatre steel, .

¢ =8,000 for round steel.

Then we require to multiply total load in pounds by mean
diameter ininches, and divide by either constant 12,000 or 8,000,
as the case may be, and cube root of quotient equals diameter of
steels

First find what w of formula represcats, by multiplymyg arca of
valve by pressure per square inch.

cew=357 %7834 =19.635 8. in. area,
19.035 < 60=1178.1, total weight,
1178.1 X 3=35890.5.

Then ¥ zdinmeter for square steel.

2 ‘-
\'3890.3
2000

0
and N 5793 ¢ Giacter for round steel.
Sooo
3
§890.5 % 12,000=.49, and \/.49 = . 788 inches length of each side for
square steel.
788

<1
o
«x©

.62 squitre inches area of square steel.
3
3800.5 +5000=.730, and \/.736=.9 inches diameter of round
steels
9% % .7854 =.63 square inches area of round steel.

For a spring constructed of squitre steel our dimensions thea

become :
Mean dizmeter of spring (i.,0., from centre to centre

of steel) .. Lottt e o =5 inches
Outside dinmeter of spring equals 5 inches plus size

of steed. oot Ll cci i =5.78Sinches
Inside duameter of springy equals 5 inches mius size

of steel =g.212inches
Size of steel B T A AT
Area of steel must Contiineg civieiieiieneaiiea... 2 5q. in.
And for aspring constructed of round steel, dimensions are as

follows, viz. :
Mean diameter of spring. .. ... .
Qutside diameter of springris 5 0.+ .9 5 9 inches
lnside dinmeter of springris 3in. .9 . . .= 4.t inches
Diameter of steel wire...ooeveiiiiiiiiiee i ee. . = W9 tnches
Arca of steel must contatin. oo vviiiiiiiiiiieneaae. 035G in.

With a standard spring before us it is easy to determine the
required sectional area of any steel spring when fundamental
principles of this formula are understood.

As we are given the whole of the dimensions of a standard
spring made of spring steel, we can determine the sectional area
of a squitre spring by the followinyg process :

As griven waight s to required weight so is given scctional
area to required sectional area.

For example, let us compare our determination of sizes for a
square spring with a standard spring ; our question then becomes.

As 600:1178.1 ::.25 : required area.

Then 11781 x.25=204.5.

204.5+600=.49, scctional arcik of spring at a load of
117801 pounds.

5 mches

\’/.49+ 7854 =.788 required size of steel to comply with
standard spring.  Alt other dimensions of the spring will change
i same proportion.

With spieal springs then there is to the practical operating eog
neer the important question of determining the increasein pressure
by compression or the decrease in pressure by reducing the com
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pression, or the change similar and corresponding to the gradua-

tion of a lever safety valve.
! 3

hi iy xd =total compression
The formula for this is Ty x n=total compression,

Where \W is the total weight pressing upwards against the
valve in pounds
d=mean diameter of spring
S is thickness of steel in sixteenths of an inch
G i~ constant 30 for square steel
G is constant 22,8 for round steel
w is number of coils in spring.

Example 1315 A spring loaded safety valve §inches in diameter
1« set for a gange pressure of go pounds, but owing to weakness
of boiler, pressure must be reduced to 6o pounds ; the ouwter dia.
meter of spring is five inches and spring is made of 3§ inch steel
with 15 cails ; what compression must be given 1o produce re.
quired pressure starting with spring slack ?
wadr 5N 7853 X60X 43§° X 15
s'x b 10X 30

pression required.

= 3.932 inches, total com.

From this formula mity be deduced the number of coils required,
0 that a piven pressure shall require a given compression, or the
foad on the valve with a given compression, the diameter of coil
or thickness of steel, if the other quantities are given.

The most important of these to the engineer is the determina-
tion of the number of coils required; the change in pressure by a
given change in compression, and also the determination of the
total weigght bearing down against the valve or the weight re-
quired to It it offits seat when dimensions of spring and com-
pression are known,

To determine the number of coils required to balance & given
pressure with a given compression, we construct from above
formula the following ¢
Wxd?
s x

Where W, d3, 8%, G and N have same values as in last formula,
and C cquals compression in inches, result will be required num.
ber of coils.

To determine pressure at which valve will blow off, with a spring
of given dimensions and glven compression. :

Formula :

x G

axd>x N

C=+ =N.

ac= P, pressure at which safety valve will blow off.

a equals area of valve in inches,

To determine total weight holding the valve in place, with a

valve of given dimensions and given compression.

Formula:
s'xG
d*xN

Refercuce has been made to every safety valve requiring a

given orifice or opening to allow of free passage of steam, so that
increase in boiler pressure shall not take place. It is at the
same time just as important that area of valve should not be too
great to allow the free discharge of steam.

x ¢=\V, total weight holding valve down.

For steam above 10 pounds pressure above the atmosphere,
the weight of steam that will escape into the atmosphiere through
an opemng one square inch m area is, in 70 seconds, just cqual
to the pounds m the absolute pressure of the steam per sq. inch,

Example: To what height must a 3 inch safety valve rise from
its seat 10 allow steam to escape ot the rate of 9,200 pounds per
hour, if the pressure on the boiler is 75 pounds per sq. inch above
the atmosphere.

Since the weight of steam that will escape per square inch in
70 seconds is equal to gauge pressure plus atmospherical pressure,
we proceed to find the weight of steam escaping from one sq. in.
per hour.

Gauge pressure, 73
Atmosphere, 15
"g0, absolute pressure.
Then as 70 : 60 :: 9o : 1o the weight of steam escaping per minute.

Then, w:w:s.s, pounds of steam per hour per sq. in.

Then as 4628.5 : 9,200 32 1 sq. inch to required area,

9200

Then of requized area is divided by circumference of valve in

inches, result will be distance valve will be required to raise from

s seat to allow the escape of 9,200 pounds of steam into the
atmosphere.

=1.98 square inches of escape required.

31416 15.5708)1.98000(.1 20 of an inch it
e B 15798
15.7080 = circumierence. 41920
31410
103040
04248

120 10792

8
1.008 = Lift must be 'y of an inch.
From thus, waight of steam escapmyr nto the atmosphere from
any orifice may be determined.

OHM'S AW,

As stated in our last, and followmyg out the principles therem set
torth, the current m a conductor varies directly as the pressure or
potential at the terminals, and imersely as the resistance of the
conductor.  From this then we get the following formutba

K
M C=x

This is known as Oha's law, and iy in continual use in the study
of formula underlymy the pnnuiples of electtical enygincering.

In equation 1 we bave formula for C, when both E and R are
known. It conscquently follows that we requite but a simple
transposition in the terms of our algebraic equation to find any
of the quamities I, R or C when any two of them are known,

. W

(2) Thus R:-C
which simply means that the vesistance is equal to the clectio.
motive force (E M F) divided by the current, and

(3) E=RC
meaning that the EM F is equal to the resistance nltiplied by
the current.

From these equations it will be readily scen that if any two of
the quantities E, R or C are given, the third may be found from
one of the three equations, and that they are all based on the
same law,

The energy in an electric circuit is cquatl to the pressure or
potential at the terminals of the conductor multiplied by the cur-
rent flowing through the conductor or circuit, and can be exe
pressed in formula as follows :

(4) Wor watts=E+C

Here we have a simple formula for the purpose of finding the
electrical energy of a circuit or generator when 12 and C are
known, )

But it frequently occurs that we must find W when any two of
the units E, R or C are known. In equation (3) we have E=R C.
With this information before us let us substitute this value of E in
(4) ; we then get

W=(RC)xCor
C?x R=watts
Again in equation (1) we have
_E
R
Substitute this value of C in equation (3), and we get
\\’:(1") xEor
R
E?
by = Wittty
R

Following out then the geaeral principles Liid down, we got
these formula for the determination of the electiical energy in any
circuit when any two of the units £, R or C are known, or in otler
words the capacity of any circuit or dynamo to do work.

In our mechanical studies we establish the important fact that
the encrgy cannot be destroyed, and that it will occur cither as
mechanical force or heat, or both,

And when an elecirical current is passed through a wire or
conductor a certain amount of clectrical energy islost as such,
but makes its appearance as heat.  Consequently the amount of
heat generated must be equal to the clectrical eneryy Jost, and
must therefore be measured in watts.

Formula: W=C? R is the formula generally used for the
computation of heat generated in a circuit.  If the resistance of
a circuit and current flowing is known it is only necessary to
multiply the resistance of the circuit by the square of the current
to find clectrical energy lost in transmission and appearing as
heat.

Mr. C. H. Rust, assistant city cangincer of Toronto, attended the
recent convention of Telephone Superintendents at Detroit.  Mr. Rust
gives it as his opinion that it would be impossible for any company to
cempete with the Bell Telephone Co. in Taronto so long as they maintain
their present rates.
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ELECTRIOC RAILWAY DEPARTMENT.

LARGE ENGINE FOR STREET RAILWAY
SERVICE.

At the William street power house ot the Montreal
Street Railway Company there is now running in regular
service the large engine recently built for the company
by the Lauric Engine Company, of Montreal. Owing
to the dark location of the engine, the photograph from
which the accompanying illustration was made was not
as good as was desired.  This engine is said to be the
largest and most powertul clectric generating engine
that has ever been built on this continent. It is of the
horizontal cross compound Corliss condensing type,
provided with tail rods and back end cross-heads and
guides, for the purpose ot supporting the weight of
pistons, thus relieving the cylinders entirely of this
weight and consequent wear (which is the only objection
to the horicantal engine as compared with the vertical).
This is obtained as follows, viz.: After the pistons are
fitted, the rods are supported on points representing the
position of the cross-head at cither end, the deflection of
rod due to weight of piston accurately measured; thus the

the sume time presenting a large bearing sucface op the
foundation. The main bearings supported by thee
frames are two feet in diameter and four feet long, 1,
bottom scctions (which take the weight of wheel, sha
and generator) of which are water-jacketed.

The air pump is of the single acting, vertical typ,
and is driven direct from the steam piston rod, T
circulating pump is driven from one end of the air pump
shaft.  The surface condenser is of the Wheeler type.

The engine is designed to work with a pressure of 16
Ibs. of steam, at which pressure 4,500 h.p. can be de.
veloped. The whole engine weighs 400 tons, ap
makes a smooth, silent-working machine.

ELECTRIC RAILWAY FRANCHISE IN JAMAICA,

Oxk of the lagest foreign enterprises that Canadians have 4y
undertaken is shortly to be carned out m)am:ucn. through the offorts 4
Me. W, B, Cha;. aan, of Montreal.  This gentfeman has for soce
tune been negotiating for an electric tramway franchise, and hasat ug
secured a charter from the government to build twenty five wmiles on ibe
island, in the vicmity of Kingston, which, it is estimated, will cost halt,
mllion dollars.  Associated with him are Messes. F. S Pearson, of
the Mcetropolitan Street Railway, New York, and Mr. B. F. Pearse,

$500 .1 LARGE EnGInk IN POwer HoOtsk OF MonTrEAL STREET RaLway Company,

piston rods are given a permanent deflection equal to that
due to weight of pistons.  In this way the piston rods are
practically straight when supporting tull weight of piston.

The dimensions of the cylinders are as follows, viz.:
High pressure, 36 inches diameter ; low pressure, 64
inches diameter and Go-inch stroke.  Both cylinders are
steam jacketed throughout.

The valve motion on each cylinder is so arranged and
operated that steam may be cut off at any point up to
serven-cighths of the stroke.  The governor controls the
valve motion on both cylindeis.  An auxiliary governor
is provided of same design as the regulator, which is at-
tached to a stop valve in such a manner that should an
accident occur to the regulator which would allow the
speed of engine to be increased 10 per cent., the auxil-
iary governor would close the stop valve and thereby
stop the engine.

The fiy-wheel is 24 feet in diameter, built in ten sec-
tions, and weighs about 100 tons. It is secured to a
shaft 20 inches in diameter in centre ; 24-inch bearings,
weirhing 21 tons,  The wheel was turned on its own
shaft, running in its own bearings on the lathe, and
therefore runs perfectly true.

The main bearings or frames are cnormous castings
weighing over 27 tons each, and so designed that the
weight of metal is directly in the line of strain, and at

of the Halifax, N S, Tramuay Company, and the enterprise willte
hnown as the West India Flectric Company. A large power hos
will be built on the foreshore, and clectric lighting will also be takeu s
The contract has already been given to a Canadian firm, and eveny
thing entening into the construction and equipment of the road will te
Canadian cieept the 1ails  Concerning the venture, Mr. Chapm
says : bFor some years this has been a hobby of mine, my attentoe
being first drawn to the matter n 18go.  Since then I have b
several tumes to the iland, but the old strect car company. which by
carned large dividends for 20 years, was too mfluential and lawed »
out. This year I went downin Januaty, and arranged to buy theol.
road s nghts and assets al a fair pce, so gumng a deaded advantzx
i tendenng. Then T had to get their general ** Tramway Las

amended in many respects to insure our charter being satisfactury whes
oblained. The next step was to get an act of incorporatinn pasiet
allowing us to build and operate tramways or generate electaucity 3!
distribute it ** for any useful purpose.”  This you sce allows us totate
up clectric lighting and telepbone as well, and eventually will give»
the entire clectrical business on the island, which has 700,000 inhat
tants in a very small area.  Our troubles were not over then, becaues
Boston company was competing with us for the *“license ” fromtx
Governor, which was still nccessary to cnable us to use our chare
Both parnties appeared daily for a week before the Privy Council, 3
argued their respective cazes.  The Boston people offered ¢ penst
fares,” but we objected to consider this, and gained our point on genent
supenionty.  We have two disticts (in ity and suburbs) 4 centseach, ths
15, 2 maxtmum of three mnles for 4 cents or six niles tor 8 cents.  Lveryx
will nde at these rates.  We serve immediately about 80,000 peopk.
and will have twenty miles of road in operation within a year, maz
tune working the horse cars Oaly open cars will be required, asthe
chmate 1s hike our July all the year round, excepting May and Noves
ber, when it rains,  We can lay coal down under $3 per ton, 22
wages and working eapenses are very low.”
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SPARKS.

The Flectne Light Company at Rat Ponage, Ont., are erecting a
pew office building.

Thetown of Dartmouth, N. S., is at present considering the renewal
ofits clectsic lighting conteact,

The capuial stock of the Halifax Street Railway Company has been
wereased from $600,000 to $500,000. o

A gentleman numu.:d Baumgarten is s:\igl to be negotiating for the con-
Jruction of an clectric railway at Brockville.

The annuncement comes from Paris that the Awto Mabile Club is
orgaminipg & monster race of motor cars from Paris to St Petersburg,

Me. Fouler, on behalf of a syndicate, is still endeavoring to secure
the construction of an celectric railway from Lanark to Carleton Place.

The Montreal Park X Island Railway Company beld their annual
meeting last month, at which the old board of directors was re-clected.

Messts. A, Bouin, Louis Battin and 1. X. Drolet, of Quebee, have
been appointed provincial examiners of boiler inspectors for the province
of Quetwec.

The Montreal Street Railway Company closed its business year a
faght ago, and the total receipts are shown 1o be $1,333.632.84, an
increase of $580,226,07 over last year,

The caputal of the Quebee Strect Railway Co. s to be increased from
$320,000 to $300,000, thus enabling the company to complete without
detay the whole line intended to be built,

Mz 1. Lamont, manager of the Palmerston electric light plant, states
that he finds the Errerricar News very interesting, and  considers it
asa necessary part of every well equipped plant.

At the annual meeting of the Ottawa Car Co., held last month,
ditectars were clected as Jollows : T, Aheawn, president 3 1 Whelan,
W, W, Wylie, J. W. McRae, and William Scott.

The Vernon & Nelson Telephione Co., of which Mr. 1. W, Kent is
supeninten:lent, have commenced the construction of a metallic circuit
long-distance telephone hine between Nelson and Trad, B C

On the 9th ultmo a by-las was catried by the township of Ring
anting a bonus of $12,000 to the Aurora & Schmphcrg Railway Co.
fl 15 proposed  to commence the work of construction i the spring of
186S.

The St. Juhn Street Railway Co, have lately receved two new vesti-
bule cars from the Ottana Car Co.  They are smd to contan several
imptovements, including clectric buttons on either side of each window,
clectric heaters, cte.

The Shesbraoke Flectric Raitway Co. have completed their line from
the aty hmats 1o the end of Lennoxville. M. Mylan, of the Canadian
General Electric Co., is lookyng after the company’s interests in connec-
tion with the construction of the road.

The city of Montreal has entered an action for $21,000 against the
Montreal Steeet Ralway Co. The aity claims that it 1s enttled to re-
ceive a percentage of the receipts taken by the company in the suburban
muniaipalities, while the company contends that itis bound to account
only for the receipts within the city limits,

Me. A, J. Corsivean, of Montreal, has lately returned from a trip over
the proposed route of the Montreal Southern Counties Railway, It is
Mr, Corni.can’s intention to construct the line through Chambly, where
the motive power will be obtained.  The route embraces St. Johns, St

--Alexandria, Bedford, Cowansville, Knowlton, Sherbrooke, Lennoxville
and othier towns,

John Inghs & Son, of Toronto, have obtained a verdict of $700
aganst the Hannlton, Grimsby & Beamsville Railway Co  The com
pany purchased a flywheed for an engine from Messes, Inglis & Sons, but
claimed it was defective and refused payment.  The plaintiffis claimed
that it was made according to contract and passed by the company, and
were awarded judgment as above.

Me. |- B. Griffith, manager of the Hamilton Street Rmlway Co., has
Ixcome financially embarassed. At a meeting of creditors a statement
was presented showing assets of $48,500, consisting of shazes in the
Hanulton Street Railway Co.  The liabilities amount to $47,127, of
which $43.227 is secured by the hypotheeation of the shares, 1t is
prohable the estate will be wound up.

There appears to be friction between the Hull Electric Rajtway Co.
and the management thereof. A short time ago Mr. G. W. Seguin,
who was acung as secretary-treasurer, retired from the company, and
now 1t s announced that Mr. 11, B, Spencer, superintendent of the
1oad, will probably resign, owing 10 o desire on the part of the company
toteduce expenses. M Spencer was engaged about une year ago as
supenintendent for five years, at a salary of $3,000 per year.

B R i

T X T

The Logincenng News states that a contract has been signed by the
Southern Cabformia Power Company for an So-mile transnussion, which
1s the longest distance on record, the next one to it being 36 nules for
the Salt Lake City plant, in which only one-fourth the power is trans.
mitted at one-third the line pressure used on the Niagara  Falls-Buffalo
tansmussion.  The power station is 12 miles from Redlands ; these will
be four three-phase genesators of 750 k.w. cach, directly connected with
xm,pacl tuthines 3 250-k.w. transformers will raise the pressure 1o 33,000
volts,

Itis reparted that the Belgian govermment bave decided upon trying
electnie locomotives on the ordinary state raslways.  The first expen-
meat 1s to be made between Brussels and Tervueran, a distance of nine
ailes.  The accumulator system is to be adopted.  The accumulators
for this scavice will weigh 12 tons, the electric motors and appliances 10
tons, and the cars, which will carry 80 passengers, 20 tons. The
charging of the accumulators occupies one hour for every cighteen miles
of running power, but are capable of being charged for seventy-two
miles f --}»cr:uion The motors are to be compound wound and the
pressure of current about 500 volts.  The success of the tnat will be
watched with much interest.

VU RN R e K =P N %A

TRADE NOTES.

The Foley Mines, Scine River, Ont., sue now installing two
100 horse power steel boilers, built by the Jenckes Machine Co.,
of Sherbrooke,

Mr, C. B McaAllister, of Peterboro’, is tighting his new mill by
electricity, and has placed an order for the dynamo and tixtures
with the Royal Electric Company. .

Mr. . Corby, of Belleville, is lighting his distillery and wate-
houses with electricity, and has placed his order for the dynamos,
ete,, with the Royal Electeic Company.

D. Champoux & Bro., Disracli, are mstalling an electric hyrht.
ing plant, and have purchased for this purpose a 30° Crocker
turbine from the Jonckes Machine Co., of Sherbrooke, Que.

The Galvanic Battery Works Company, of Toronto, m their
new  catalogue, devotes consuderable space to a description of
clecteo neurotyne apparatus for use in the treatment of spimal.and
other diseases,

The Hawthorne Woolen Co., of Carleton Place, have recently
enlargzed theie premises, and are lighting them  throughout  with
electrionty.  The contract for electrical appitcatus has been
awanded to the Royal Electrie Co,

The Owen Sound Portland Cement Co., of Shallow Lake, have
purchased an electrie plant from the Royal Bleette Co,, and will
have the same operating in & very short time.  1tis theicintention
to work twenty-tour hours per day during the seison.

T qoestamp anll at the Sultan Mines 1s almost ready 1o come-
mence operations.  Tins mill s probably the most modern one in
the distriet, and the complete plant  with which Me. Cald-
well s equpping the property was furnshed by the Jeackes
Machine Co., of Sherbrooke, Que.

The Old Ironsides Mine at Greenwood, B. C., have got their
new plnt, which was furnished by the Jenckes M _chine Co., of
Sherbrooke, Que., 1nto position, amd are now about ready to ship
ore. Tlns property s expected to enter the hst of divaidend
payers within the next few months,

In the Machinery Hall at the St John Exiubition the Robb
Engineering Company, of Ambherst, N.S,, exhubited one of therr
well-known 4o horse power side crank engines. A\ railing sur-
rounded i stagge, upon which the emnine was set, thus fornung an
wdeal engine room.  The exbibit was w charge of Mr. ). .
Porter.

The Goldie & McCulloch Company, of Galt, Ont., exhibited
at the St. John Extubition one of thewr Ideal emnmes, for which
engine s sied to make a great saving ol using as it does one
they have the exclusive right of manufacture for Canada.  Tlus
ol cup, and s the only selt-oiing engine bt i the Dominion.

The Robb Engmeenng Company, Limited, have receved an
order for three tandem compound engines, sude crank type, for
export to Spain.  These engmes e to be direct connected to
clectric generators, and were ordered by an English engnineeting
firm who are building clectric tramways at Batcelona amd
Madrid.

The Domuon Paper Company, extending and enlarging thew
nmulls at Kingsey Falls, Que., have placed an order with the Jenckes
Machine Co., of Sherbrooke, for two of then 30" Crocker special
turbine wheels. These wheels are mounted on one shatt, sct
horizontally in a steel case, thus doing away with the geaciog
and attendant evils.,

The Cockshutt Plow Co., of Brantford, have bought additional
prenuses, and are doubling the capauty of thesr works,  Among
the amportant changes s the substitution of clectriaty for gas,
They have placed their order for a 3o k. w. generator amd 2350
hight installation with the Royal Electric Company, The generator
is to be of the “S. K, C.” two-phase type, wound to deliver 119
volts direct to mans.  This system for isolated lighting is a
radical departuce from the old lines, and is the second instance in
Canada where it has been placed in use for factory highting.

The Thompson Electrical Company, of Hamilton, Ont., veport
sitles of their ¢ T, & T." arc lamps 1o the following : The Sarnin
Gas & Electnie Co., Stratford Gas & Electric Co., Guelph Gas
& Electric Co., St Thomas Gas & Electsic Co., Preston Eledtric
Light Co., Gananogue Electric & Gas Light Co., Manitoba Flec-
tne & Gas Laght Co., Wallaceburg Electrie ight Co., Hamlton
Electric Laght & Power Co., Nagara Falls Electiie Light &
Power Co., Welland Electrie Co., Woodstouk Eledtric Light &
Power Lo, City ot Windsor, Ont., Montreal Rolling Mills Co.,
Ontano Rolimg Mills Co., John Bertram & Sons,§ Garetiodh,
Godard & Co. A complete 100 arc light plant, including
dynamos, lamps and circuits, his been sold 10 the city of Chat-
ham, Ont., for lighting its streets.

PERSONAL.

Mz, Karl Wildern, inspector for the Bell Telephone Company, was
recently matried at London, Ont., to Miss Wilkins.

At Victoria, B, C., recenily, Mr. Robert W, Harrup, of the Bntish
Columbia Flectric Railways, was married to Miss Williaws,

The resignation is anaounced of Me. Wilham Bathgate, who for the
past twelve years has been manager of the Winnipeg Gas and Electne
Company.

Mr. J. A Culverwell, formerly with the General Electric Co. at
London, Ont., has rcceaved the appointment of local manager for To-
ronto and Central Qotano for the I.undon X Lancasture Lite Insurance
Company.
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RAPID TELEGRAPHY. in the form of a record comparable to that printed ¢
Pror. A. C. Crehore and Lieut. G. O. Squier, U. S, a tape by a Morse receiver. The transmitter may 3l
A, in a paper read before the April meeting of the be used in connection with a chemical receiver, such 5
American Institute of Electrical Engineers, entitled the Delany.  In experiments no difliculty was expen,
**The Synchronograph: A New Method of Rapidly enced il’.l obtaining records with the use of a frcquenc)-of
Transmitting Intelligence by the Alternating Current,” 345 periods per second, which corresponds to a trans.
describes a new method of rapid telegraphy. The mission of between three and four thousand words pe
transmitter consists of a mechanism for opening an minute.
alternating circuit at the exact instant when zero value
is reached, and keeping it opened during one or more Messrs. A. P. McLaurin & Co., of Lachine, Que,
alternation ; one or more half waves may thus be ;.0 about 1o light their factory by electricity. The
omitted according to the requirements of the telegraphic  order for the dynamos and material has been given 1
alphabet. By means of a perforated paper band cor- 0 Royal Electric Co. N
responding to the message 1o be sent, the half waves
are omitted in the proper order. The receiver rests on The Perth Waterworks Co., of Perth, Ont., have g..
the principle that if a ray of polarized light is passed cided to do their pumping by electricity and also 1o
through liquid carbon bisulphide or one of a number of \/lighl the town of Perth. For this purpose they have
other substances, the plane of polarization is rotated by ~ placed their order with the Royal Electric Co. for 3
any change in value of a magnctic field set up by a 150 k.w. **S.K.C.” two-phase generator, from which
coil surrounding the liquid- -that is, by any change ot will be driven the pumps by two-phase motors, the
current in the coil.  This principle is ulilized to regis- balance of the capacity of the machine being used for
ter the current from the transmitter, by photographic lighting and power to be furnished in Perth. A more
means, the suppression of the half waves above referred extended description of this plant, which is rathe
to being thus registered at the receiving end of the line  unique, will appear in the next issue of this paper.
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C. G. E. ALTERNATING GENERATOR, REvowviInG Finupd Tyver.

THE WEST KOOTENAY POWER &
LIGHT CO., LIMITED,

have just commenced work on the most im-
portant power transmission plant so fur under-
taken in Canada outside of the immedinte ncigh-
borhood of the city of Moutreal. The distance
of transmission is thirty miles, the line potential
20,000 volts, and the amount of power to be
developed 8,000 horse power. For this import-
ant work the three-phase system of the Canadian
General Electric Company has been selected and
a contract awarded for the initial installation of
2,000 horsc-power. The generators will be of
the revolving field type, and of 1,000 h.p. capacity
cach. In type they will be generally similar to
the twelve 1,000 h.p. units now bein_; installed
for the Lachine Rapids Hydraulic & Land Co.

Please mantion the CANADIAN ARCHITECT AND BUILDER whon corrosponding with Advertisers
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SPARKS.

Mr. N. Duval, of 83 St. Jaunes street, Montreal, has invented a
new water wheel wineliis laid flat in the water.

Rogers, Robertson & Lo, ol merchants, Montreal, have amal.
gamated with the Bushnelt Oul Co., Linnted, of that city.

The village of Glencoe, Ont., has invited tenders for clectric
street ligghting for a term of five years.  Teanders closed on the
2and inst,

A reduction i fares will, st s siud, be made by the Metropolitan
Rilway Company between the G PR crossimyg and  the
cemetenies.

Incorporation will be asked for the ** La Compagnie de Tele-
phone de Beance,” for the purpose of establishung telephone hnes
in the provinee of Quebece.

An assignment has been made by C. W, Headerson, dealer in
clectrical supplies, Montrenl,  The direct liabilities are given as
$8,327, and the indirect liabilities as $2,186.

The New England Telephone Company have established a long
distance service between Boston and points in Canada, connect-
img with the wires of the Canadian Bell Telephone Company.

The Sarnia Gas & Electric Light Company recently purchased
a new boiler from the Goldie & McCulloch  Co., of Galt, and an
incandescent machine from the Canadian Geaeral Electric Co.

The recopts of the Toronto Street Rulway  Company for the
vear endiny August, 1897, were Si020,215.40. The largest
recepts for any one month was during July, when they reached
$106,730.

Messrs. S, ). Lightbound, Louis Hall, John Smith and James
O 'Rrien, of Huntswille, Ont., have passed the exanunation of the
Ontario Association of Stationary Engineers and received their
certificates.

It is stated that the capital stock of the Toronto Electric Light
Company will be increased from $1,400,000 10 $2,000,000. This
increase is said 1o be necessary for the extension of plant and
new buildings.

In Montreal receatly Mr. Frederic Nicholls, of the Canadian
General Eleetric Company, had a conference with Sir Charles
Ross in reference to the water power scheme at Kootenay,
B. C., for wluch lus company is furnishing the clectrical machin-
ery.  Itis expected that carly in November power from this
somce will be supplied to Rossland.

The annual meeting of the sharcholders of the Great North-
Western Telegraph Company of Canada, was heldin Toronto on
the 2gth uwlimo. The directors chosen were: H. P Dwight,
preswdent : Adaa Browa, vice-presidents AL S. Irvingr, Richard
Fuller, H. N. Baird, Hon, W, Macdovall, Charles A, Tinker,
James Hedley and W, C. Matthews.

T

The name of the Electrical Supply Company, of Hamiligg
Limited, has been changed to the Electrical Power & .\hnufu'
turing Company, of Hamilton, Limited. )

The effort to bring about an agreement between the Hamiligy
and Dundas Railway Company, and the Hamilton Street Raitug
Company, in relation to the former’s rumning rights over the
street railwayin Hamilton and the supply of electric power, has
been unsuccessful.  The Hamilton and Dundas company ig’m
tinmng its arrangements to change the present system to that of
clectnienty, and to continue on its old tracks throughout the city,

According to professor Ebert, a German physicist, a single
horse power would be suflicient to run 46,000,000 Paly) lamps of
16 candle power.  This is a phosphorescent Lamp constructed 2
years ago, and consists merely of a picce of mica painted wiy
sulphide of calcium and subjected to the action of Cathode fays
in & vacuum. Should it become possible to convert mechanicy]
enerygy into light alone, a single man turning & crank cocy
develop suflicient eneryzy to light a whole city.

The announcement is made that . MacLauchlin Therrel),
the Southern electrician of the Postal Telegraph Company, whose
headquarters are at Atlanta, Ga., has conceived a device
which he hopes to revolutionize long-distance telephoning,  The
invention, which combines the principles of the telephone and
phonograph, has been publicly tested in a room at Atlanta, where
renditions of vocal and instrumental music were  transmitted
through a resistance equal to that of 12,000 miles of wire, and
were perfectly audible to all who had assembled to witness the
experiment.  Mr. Therrell's pet scheme is to have a telephone
line across the Atlantic.  This, he thinks, could be accomplished
by having his repeaters located in bells at 2t distitnce of i thousaad
miles apart. .

Mr. John McGill, of Kingston, son of the clerk of the county
court, has invented a motor which heclaims can be used in conneg.
tion with steam, water power or compressed air, and that he g
multiply the power of the usual steam engine ten times,  * Take
an engine,” he says, ¢ with a six inch cylinder.  That is equalto
about 28 inches of steam space.  To drive the piston one revo-
lution at go pounds pressure will use 51,300 inches of steam. o
my system it will take only 5,180 inches of steam to produce the
same result, or take an engine with a five inch bore cylinder thy
15 equal to 20 inches steam space. To run it at five pounds
pressure, one revolution will require 2,000 inches of steam, and
the power would be scarcely sutficicat to overcome friction and
set the engrine in motion. In my system 9o inches of steam a1
five pounds pressure will yicld a power of 24,000 pounds, cqual tv
74 horse power.”  An ondinary turbine will scarcely move at 5
poands per square inch, while with the new motor almost any
amount of power can be obtained at that pressure, sarung ac
cording to the size of the motor fiom, say, 235 to 100 horse power,
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