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PNEUMATIC POWER IN WORKSHOPS *

—

BY JOHN DAVIS BARNETT, M, CAN. SOC. C.E., STRATFORD.

In the early days of ironworking the tools were
usually brought to the work, and they were manual.
Later, as tools increased in size and stiffness, the work
was brought to the machine and moved with it under
or against the tool. To-day, in many operations, the
bulk of metal to be handled is getting so unwieldy that
it is again proving common practice to carsy the
machine tool to the work. Electrical and air motors
are certainly factors in thisevolution, even if not largely
responsible for it. This paper proposes putting on
record the present position of air power, as part of a
craft, illustrated more especially by railway shop-work.

A natural hope, then, would be that the author
should give figures, comparative between air-driven
water-driven, electrically - driven
machines.} Such figures the author cannot give from
his own experiments, and after wide search is of the
opinion that at the present day they have not been ob-
tained ; therefore, this paper must be qualitative rather
than quantitative.

The author does notintend to say that air, fur con-
tinuous work in plate flanging, or for high pressures in
stamping and forging, is a more economical transmitter
of power than water, or that pipes, air engines and
motors are better or cheaper than wires and electric
motors, or independent air-driven tools than steam ap-
plied through shafting and belts to a compact group of
machine tools, but he is of the opinion that if many

*A paper_read before the Car. Soclety of Civil Engincers at the sum
Coaven;;laon. ‘Toronto, Junc 18th. 7 i} Fncery at e sommer

{For such an economical comparison bet \}
Lo e e parison between small motors sce Procecdings

and shaft-driven -

widely scattered, different and intermediate operations
are to be performed ; if a cold climate has to be fought;
if the technical skill and knowledge of the workman
employed is limited; and if the special and portable
tools are more or less of home design and manufacture
to suit the particular and limiting conditions of their
use, then air has efficiency, economy and a wide field
of usefulness. For the many and varied services it now
is used in and about a railway, see the appendix. The
common opinion that the compressing of air was costly
and power transmission by it wasteful, has been the
main obstacle to its more extended use. Prof. J. T.
Nicolson, M.C.S.C.E., has (in Transactions, v. 7, P.
79) clearly proved that there is no difficulty or great
first cost in securing a mechanical efficiency of 86 per
cent., a thermodynamic of g2, and a main (pipe) effici-
ency of g6.2 ; and re-warming theair near to the motor,
that he recommends, the author finds in practice to be
easy, cheap, and so effective as to tempt him to empha-
size Prof. Unwin, who says (Proceedings I.C.E., v.
105, P- 202) heat applied in re-warming compressed air
is used nearly five times as efficiently as an equal
amount of heat employed in generating steam.

The data and recorded experience in compressors
and compressing are enormous, and do not require our
attention, except to note that for delivering small vol-
umes of air a staple article of machinery supply on the
market to-day is belted-compressors, worked from the
shop shafting, having single acting pistons, compound
pump chambers, and intermediate air cooler, doing the
compressing in two or more stages. They are auto-
matic in action, that is, when the receiving reservoir is
above normal pressure thedriving belt is moved across
from the fast to the loose pulley (Yoth on the crank
shaft) by means of a small air cylinder, whose piston
rod is coupled direct to the belt shifter; the admission
of the compressed air to this small shifting cylinder
being controlled by the movement of a diaphragm, whose
under side is open to the receiver pressure, and whose
lift is controlled by an ordinary safety valve lever, carry-
ing a sliding balance weight, adjustable at will, If the
demand be very irregular as to amount, several such
belted compressors have been used coupled upin auto-
matic series. Also, pressure from the receiver has been
used to throw a friction clutch in and out of gear, and
thus secure the intermittent action of a belted com-
pressor. For compressors generally it may be said that
it is advisable, where possible, to use large units, run
at fajfly moderate speeds; to take the air in as free
from dust as possible—the author takes it from under
the external eave-trough—also to take in the coldest air
possible, as for each 5° lower temperature of the enter-
ing air there is said to be a one per cent. increased
cfficiency in-the compressor.

The shop piping or main for ordinary pressures
(8o to 100 Ibs.), should not be less than 13-inch dia-
meter, the larger the better. The author haviag four
inch pipe spare on hand, used it with great satisfaction,
as it gave ample power storage and little friction.
Very slight provision is required for drainage. The
main is best carried on the top of the roof tic beam, and



62 THE CANADIAN ENGINEER.

from the first should be liberally supplied with short
branches and outlet valves, at least one to every 18 or
20 feet, with screwed ends to fit the union nuts of the
flexible hose, the hose for hand tools and hoists vary-.
ing from § inch to } inch diameter, Cords from the
outlet valve lever run down to within 7 feet of the floor,
controlling the position of the valve. Reservoir stor-
age has to be proportionately the larger the more inter-
mittent the work done—that is, the greater the extreme
call for air compared with the maximum delivery of the
compressor. The pipes and reservoir together should be
capable of holding the total delivery of the compressor
(working at normal speed), for half an hour, which is
far cheaper than providing an excessively large size com-
pressor, cheaper not only in first cost, but in daily work-
ing. This refers to steam power compressors, which
are run to disadvantage at speeds s> slow as to make
uncertain if the fly-wheel is going to carry the crank
well over its dead centre, and als> the condensation on
the cylinder walls, etc., is then excessive.

In ordinary compact factories, with fairly eflicient
steam plant, the gross cost of the motive power, that
is, of fuel, oil and water, is but one per cent. of the
total paid out in workmen's wages. In ironworking
pneumatic power often increases a man's output of
work 200 per cent. (threefold). For argument sake
allow that it is only doubled. Then, if supplying one
man with his proportion of the motive power were by
the use of air to increase his proportion of the motive
power cost by 50 per cent., it is evident we should then
have a similar 50 per cent. margin for profit. As the
actual cost is nearer 5 per cent., there is evidently a wide
margin for extra outlay in machines or in their repair,
which expenditure, per day or per man, is increased in
the attempt to use pneumatic power, but in the cost of
such tools as drills, rhymers, taps, boring cutters, etc.,
is not increased per foot run of actual work done, when
compared with manual labor. Thus it is clear that if
the additional machinery a factory makes or purchases
in trying to use air as a distributor of power,is confined
to such tools as will be often or fairly continuously used,
this outlay ic justified, and the cost of compressing
relatively to total wages is so small that tools evidently
wasteful in the use of air are economical, or rather
show a net balance to the good, if the men find them
portable, easily adjustable and handy to use, and their
simplicity of make and freedom from repairs and
breakdowns, results in but few delays to the steady out-
put of work.

It is evident that the use of compressed air has
stimulated the use of rotary-motors, and not because it
was believed that they were economical converters, but
because their light weight and small bulk permitted
them tc be used by hand. However, the making of a
more perfect air engine than the steam rotaries, for
which so many designs were made and patents taken
out between 1830-50, has been attempted, but it is ques.
tionable if any advance has been made. The author
has no information as to any atlempt to use a reaction
or impact turbine as a portable air motor. What has
probably discouraged this is that the necessity to gear
down the high speed would” make the engine weighty
and the friction excessive, although, as air at the same
pressure is twice as heavy as steam, it looks as if air
would do well in such a form of reaction engine. The
most simple form of rotary motor is an eccentric or
cam, forming part of the central shaft, whose length is
that of the cylinder in which it rotates, and whise outer

surface (belly) touches in the course of one revolution
the whole internal circumference of the cylinder. A
reciprocating plate moved in centrally from the cylinder
wall receives the backward thrust of the air. The
admission port is in front of this plate, and the exhaust
port at its rear. So made, the small sizes to be held by
hand, when at work, give an irregular, wobbling motion,
as the shaft—or plug as it is called—is unbalanced.
This long ago provoked the use of two parallel shafts
or cams geared together, but the author must confess to
a failure in an\attempt to reverse a form of the Root
blower,'using it as a small motor. The later attempts
make the cylinder in cross-section oval or elliptic,
with several inlets and ports in its walls, The
shaft, which is as large as the minor diameter
of the ellipse, carries two or four movable blades
or pistons ih its body, whose outer edges are kept in
contact with the varying walls of the cylinder, not by
steel springs, but by the admission of compressed air to
the bottom of the slots of the shaft in which each radial
piston blade plays in and out. Without dispute, the
leakage is large, judged by the standard of a reciproca-
ting steam piston, in part due to the several reciproca-
ting blades being subject to wear on their three outer
edges, as well as looseness in their shaft slots, and also
in part due to the fact that with air and steam under
exactly similar conditions of surface, of metal, and of
pressure, air will get past any packing more readily
than steam will pass it. A suggested explanation for
this is that the film of water that condensation leaves
on the steam walls retards the passage of steam between
smoeoth metal surfaces. The dynamic efficiency of such
motors is low, so low as to apparently discourage any
attempt at metering, indicating or brake-testing'them,
yet many wideawake shop managers use themn in direct
application to drills and taps, because, communicating
a cutting speed from five to twenty times higher than
can be given to the same tool by hand, they, therefore,
prove cheap, although lavish in the use of air.

At the sacrifice of perfect portability much is gained
by using small reciprocating engines, weighing from roo
to 200 lbs., with two to four cylinders receiving air
prassure on one side only of the pistons.

Their light weight permits one man to readily move
them over the shop floor; having no dead centre, gives
prompt starting and regularity of turning movement ;
low centre of gravity gives steadiness ; the strain being
always in thrust, the engine is practically noiseless, and
the elasticity of the air can be utilized in expansive
working. The author uses double acting vertical
engines (steam hammer type) of home manufacture,
with single cylinder 3% inches diameter by 6 inches
stroke, averaging, with 8o lbs. pressure, 225 revolutions
per minute. To re-warm the air just before it enters
the valve-chest, it is passed through a 30-inch length of
thin copper pipe, § inch outside diameter, bent into a
four-turn truncated coil, barely 3% inches diameter ar
base and 2} inches diameter at top, contained in a tin
lamp 12 inches long by 3% inches diameter at bottom
and 1} inches diameter at top. The lamp cistern
carries a double « B burner, using two g-inch flat
wicks, and burns an imperial pint of common coal oil
each 30 hours. No glass chimney is required, and the
flames come close to inside-of coil. This lamp is bolted
on close to and parallel with the cylinder, and is cheap,
neat, and inconspicuous, working satisfactorily even

when the engine is set at an angle of 15% or 20° out of .

vertical.
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In transmitting motion from an independent engine
on shop floor to the drill or tap, an endless cord # inch
or % inch diameter has been used, with light weight
grooved pullies, the whole kept in tension by counter-
weights. This gear proved to be a nuisance because of
the amount of tackle and number of pulleys required to
change direction of motion, The ¢ Stowe flexible shaft ”’
has also been used. Even this requires a universal
coupling joint at one end to meet many conditions of
shop service, lengthening it from 8 feet to 8% feet, the
total weight for a No. 8 size being 65 lbs. Its life is
short, the repairs excessive, the power it will transmit
is small, and to do it the speed of revolution must be
high; thus the head for drill or tap must be geared
down and therefore made larger and heavier than is
required when shaft and tool are revolving at the sarme
speed. A shaft more certain in action, quite as portable,
and having longer life, is made by using a steel rod 1
inch diameter, sliding freely inside an iron pipe 1f;
inches outside diameter, with a universal coupling at
each end. A shallow grouve the whole length of the
shaft and narrow feathers on the inside of the pipe in-
sure that both revolve together ; the weight of the whole
is 35 1bs., and it is usually sustained by a central cord
counterweighted. The ordinary length is 73 feet, ex-
tensible to r2 feet, but by using standard gas pipe
thread for all connections, duplicate parts can at any
time, if required, be added, increasing the length, It
effectively transmits from 200 to 300 revolutions per
minute with either or both short ends set at an angle of
35° with the central length. For the convenience of
the workman the portable tapping head is a light frame,
with two and even three handles, carrying a pair of
bevel-toothed wheels changing the plane of rotation, and
permitting the man to guide or to put personal pressure
on directly behind the tap, while its spindle is receiving
motion from the side. The speed is such that a tap of
11 threads per inch with rhymering end to it,inall
about 18 inches long, is screwed through both steel
plates forming the water space inclosing a locomotive
fire-box, in from 50 to 60 seconds. The drill press is
of course somewhat stouter, having to carry the feed
pressure screw.

The standard shape of pneumatic hand hammer
(of any American patent) suggests an overgrown pis-
tol, weighing from 8 to g lbs. In the smaller sizes
the contained piston has a stroke of 2 or 21 incles, and
strikes directly on the end of the cutting chisel or other
independent tool, which moves freelyin a socket at the
centre of the outer end of the pistol. This loose tool,
of 4 octagon bar steel 6 or 7 inches long, is at outer
end shaped to suit its special work, as riveting, nailing,
chipping, caulking, beading, engraving, chasing, stone-
cutting or planishing. Quite recently an improvement
has been made in this all-round useful instrument by
increasing its piston stroke to 4 inches, and putting the
pistol in a tubular case of cast iron weighing 8o lbs. or
more. Its mass absorbs most of the reaction blow
which the workman found so distressing to nerve and
muscle, but as it requires-to be suspended and counter-
weighed, it is necessarily not as portable, and cannot be
used under conditions as confined and awkward as the
hammer .of shorter stroke and lighter weight, The hose
is § inch diameter, and. the pressure used from 20 to
100 Ibs. As the latter hammer delivers 2,000 or more
blows per minute, using of free air per minute 15 cubic
feet at 60 lbs., 18 cubic feet at 75 lbs., and 21 cubic
feet at go lbs., it readily does the work of three men;

four is claimed and is possible under some awkward
conditions. Men on piecework provided with such a
hammer, accept one-third the old piecework price.
Their cost, duty and freight paid, is from $150 to $160,
and much of their product is decidedly superior to hand
work. This is especially seen in beading over the ends
of boiler tubes, Air is used in ordinary vertical smithy
hammers, having cylinders 10 inches by 28 inches, with
what economy is not known, but as no choking exhaust
pipe is needed, the exhaust is very free.

Riveting tools require little special mention, as
any power riveting tool, acting by a single steady
squeeze from water or steam, may be worked by air.
At most the change is but one of valve or cock, so that
all power movements are controlled by one handle, and
if desired, the exhaust air may be directed on to the
cooling rivet, as in some cases it is on the point of a
drill to keep it cool. The pneumatic hand-hammer
(with its rapid delivery of blows) is well suited.for light
tank work, that is, for rivets up to 4 inch diameter. The
use of this tool—as in hand riveting—requires a holder-’
up. The number of rivets put home per hour, depend-
ent on size, is increased from 50 to 100 per cent. over
hand labor. The unpleasant noise it makes is in some
quarters an obstacle to its increased use, and as its
quickly repeated blow helps to keep up the heat of the
rivet, it is probable that this rapid impact hammer wili
not prove to be as satisfactory on steam joints as it is
on tank work, because, in hydraulic riveting, where the
dead pressure can be held on the rivet while it is cool-
ing, the amount of caulking required to finish and make
a tight dry job is three or four times more than that
usually required to make equally good a hand riveted
boiler.

Common shop practice in the home manufacture of
air lifts is to use for the cylindrical barrels seamless
tubes of iron or brass, smoothed internally by forcing a
slug through; for the piston rod cold rolled steel screwed
at its lower end into the lifting hook shackle, and for
piston head two cast iron disks with one thickness of
leather packing between. To secure the satisfactory
action of this leather packing a sprung ring of round
steel or brass wire cut shorter than the barrel circum-
ference, and bent larger than its diameter, is put inside
the turned over edge of theleather packing, and the lower
and smaller of the iron disks has cast in it, in its outer
upper edge, a recess to clear and allow for the free play
of this sprung-wire ring. The two cast heads or covers,
and the barrel which is slightly recessed into them, are
held together by through bolts, outside the barrel. So
made, of medium length, a 4-inch costs $x8anda 6-inch
$28. Under such conditions of cheap make, the friction
of working varies from 3 per cent. in the large sizes
to 20 per cent.in the very small, that is 4-inch and
under. This compares favorably with epicycloidal
and differential hoisting tackle, but lacks, of course,
its certainty of sustaining power. If two cast-iron
sprung rings are used as packing in a .solid piston
head, the barrel needs boring out from end to end, and
if not in fairly continuous use is liable to have the fric-
tion increased by rust. In a spring testing machine
made by the author, with two cast iron spring rings
% in. wide by # in. thick, working in a zo-in. cylinder,
new and well lubricated, it took 100-pounds to start the
piston, as indicated by a Salter balance, and qo 1bs. to
keep it moving. In so simple a type of hast itis d
matter of indifference which way the cylinderis set.
Given sufficient head room it is suspended vertically
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from a two-wheeled tandem trolley moving on a single
bar runway, so that load, hoist and trolley have horizon-
tal freedom. If bead room is wanting it is set horizon-
tally, and the outer end of the piston rod coupled to a
chain passing over one or more pulleys, thus changing
the direction of the pull, and so used the piston rod on
upper surface has been notched so as to form a rack
into which a pall falls, thus locking the suspended
weight at any height ; and when the hoist cylinder is
put on to an okl hand crane it is often set at an angle,
being for convenience of attachment secured to the
diagonal strut. A flexible hose of small diameter gives
it elastic connection with the shop air-main. The widest
variation in practice is in the controlling valve used, a
three-way plug-cock being the cheapest to make and the
most troublesome to keep tight. Mitre valves or flat
valves with recessed elastic seating are more certain.
They require a separate spindle (and cotton-packed
gland) for each valve, but each pair is movable by one
double-ended lever. Where air enters the barrel of
hoist a very small hole or self-closing check valve is desir-
able, so as to prevent the load running down dangerously
fast in caseof injury either to the air-main or to the supply
hose ; also it is desirable to have a check or stop on the
piston rod so coupled to valve thatin case of over-stroke
the valve is reversed and air is admitted to the opposite
side of piston cushioning it. The same end way be
attained by the piston itself striking and opening a sup-
plementary valve, or if the non-working end of barrel is
open to the atmosphere by small hole in the side of the
barrel, so locating this hole that the piston will block it
and the confined air act, first as a cushion and then as
a stop. Such a hole sucksin the shop dust and grit,
increasing friction and leakage, so that a valve admitting
compressed air or exhaust air only, is the better prac-
tice. It is perhaps over the wide surface of a foundry
floor, and in the midst of its sand, grit and dust, that
pneumatic hoists best show their good qualities, and
Russel & Co., of Massillon, O., who early appreciated
their value, two years ago were using 26 cranes of 5 ton
capacity, cupola stock elevator, and many simpler hoists
of from 400 to 1,000 lbs. capacity. Under such shop
conditions every foot of air exhausted adds to the health
and comfort, and therefore working capacity of the
moulders.

In trying to use a portable suspended hoist, and
move it under a long length of shop roof, in most cases
—even of modern equipment—the flexible air-hose has
to be detached, and after the hoisting cylinder has been
moved to a new location the air-hose recoupled to the
air main branch. To avoid this delay and incon-
venience the C. & N. W, Ry. Co. use a long length of
air-hose, equal to half the total length of the runway
that carries the hoist, coupling the hose to the air-
main at the centre of the length of the runway.
Then, at points some twenty feet or more apart, the
hose is suspended from a two-inch grooved pulley run-
ning freely on a horizontally tight-stretched wire.
Each such suspending pulley requires an independent
wire, and the wires are arranged so as not to be in the
same vertical plane. The result of this ingenious ar-
rangement is that as the hoist moves towards the cen-
tre of its runway it crowds or loops the hose, and then
when closely massed each suspending pulley runs past
its neighbor as the hoist passes the centre, then, ex-
tending and straightening the looped-up hose, the hoist
is free to travel as far to the left hand of the centre (or
point of connection to the shop main) as it was origin-

ally to the right hand of that point. R. Quayle is so
far satisfied with this plan that he has now underway
some such arrangement to permit a jib crane, traveling
on a single floor rail, to propel itself or to hoist at any
point in the length of a 500 feet shop.

The most obvious advantage of air over water as a
transmitter of power is its freedom from frost troubles.
1t is, however, possible under some conditions to effec-
tively combine the two, not only without frost risk, but
with added economy and a much wider range of appli-
cation, without the machine being so large as to inter-
fere with the\workman's freedom of movement and his
ease in handling the material to and from the tool.
This is done by using a pair of tandem differential
cylinders, the outer or upper side of the piston of the
larger receiving the full air pressure and delivering that
power through the piston rod at higher pressure per
square inch to the water contained in the smaller
cylinder. A third and independent piston at oppdsite
end of small cylinder is coupled direct through its pis-
ton rod to the forging'die. As developed in detail by j.
W. Harkom, M.C.S.C.E., at Toronto, the differential
cylinders are vertical, the large (air) cylinder being high
up—that is, well above the working level of the man—
and the smaller cylinder is made longer than its piston
travel, and just above ground levei opens direct into a
third cylinder, set horizontally. The second and third
cylinders are actually one and the same, but in the
middle of its length is bent to a right angle, and has a
piston at each end not coupled together, so that the dis-
tance between these pistons is variable, and the space be-
tween them filled with water admitted by valve from the
city mains. The piston rod of the third or horizontal
cylinder at its outer end carries the forging die,
and the piston has water pressure on one side and
air pressure on its relief side, so as to carry the die
back after the forging squeeze has been given. All
the fluid used is that contained between the two
small pistons, and is a quantity variable at will, and
this is the key to the economy in the volume of the
air used. The dies being variable in depth, and
the forgings in thickness, the position of the third piston
should be variable in position, both before and after the
forging movement. When the movement for any par-.
ticular set of forgings is to be small, the maximum
quantity of water is forced in by opening a valve
coupled to the city water-main, which lifts the large air
piston up closer to the top cover of the large cylinder,
and thus effectually shortens its possible length of
stroke. If the amount of water (and, therefore, the
distance between the two small pistons) was not defi-
nitely adjustable, there would be a large loss of air
when a small die were in use—or a shallow forging
being made—due to the necessary filling and emptying
of the cubic contents of the large cylinder at each
stroke. The return (after making a stroke) of all pis-
tons is assisted by compensating balance weights,
coupled by chains to the piston-rods or tail-rods, and
air pressure being always on the relief side of the forg-
ing (third) piston, the die is withdrawn from the forging
as soon as the air is permitted to escape from the top of
the large air cylinder, This is controlled by a three-
way cock overhead, with two light cords coupled to its
double ended lever, the handles on lower ends of cord
just clearing the workmen's heads. Opening a single
drain-cock at lowest level gets rid of all the water when
men leave the shop at night.

It is an advantage in trying to secure perfect align-
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ment in the boring and planing of large cylinders, pump
barrels, etc., that both these operations be done on the
one machine table without resetting the work, and this
has of late been done by M. C. Bullock Co. of Chicago,*

the one operation following the other, Lut with a suit-
able air motor and flexible hose it should not be difficult
to do both operations at once, although the author is
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not familiar with any portable air motor on the market
powerful enough to do the boring in as short a time as
the planing usually occupies. It is also possible to do
the milling out of the steamports by a second air motor
while the boring is being finished, the whole needing
but one attendant, as when on piccework one man
regularly attends to three milling machines.

To summarize, air is in practice proving to be a
fairly cheap and most convenient transmitter of power,
allowing fine subdivision and transportation to remote
points, with the crowning and unique quality of suffering
no appreciable loss when held in storage. For inter-
mittent service it is of great value, allowing widely
varying speed - of tools, dispensing with long lines of
shafting and belts, giving free head room, arid increasing
the shop light as well as lessening the first cost of roof
frames when they have not to carry shafting. The
pipes require no coatmg they radiate no heat, and
therefore can be put in close corners without increasing
the fire risk ; their direction is readily changed in any
plane without risk of pocketing or water-hammer, and
leaky joints (we all get them) are not a nuisance or a
risk. In no case are exhaust pipes required, and in
most if not all cases the exhaust adds to the men’s
comfort.

APPENDIX.

LIST OF PNEUMATIC TOOLS AND MACHINES AT THE TOPEKA
WORKSHOPS OF THE A. T, AND §. F. RY.

One riveting machine of 1o ft.reach, with pneumatic
crane, 1 riveting machine of 6 ft. reach with frame, 1
combination flange punch and riveter, 2 truck riveters,
1 bridge riveter, 1 frame riveter, 1 tank. nveter, 1 mud-
ring riveter, 1 staybolt breaker, x_staybolt cutter (nip-

dmerican Machinist, January 2, 189%.

ating the continuous automatic brake.

per), 20 rotary motors, 4 brotherhood engines, 1 grinder,
1 saw, 6 hammers (hand), 1 punch, 1 angle-iron shears,
1 bolt machine, 3 hammers in smithy, 1 large punch
and shears, 1 bulldozer, 1 rail saw, 1 rail drill, 2 rail
benders, 1 stamping machine for tin shop, 1 bolt shearer,
1 port miller, 3 letter presses, 6 pulling down jacks, 12
car jacks, 2 drawbar jacks, 3 painting machines, 1
washer maker, 3 rivet holders, 2 tube rollers, 8 pumps,
1 transfer table, 1 driving wheel revolver used in setting
slide valves, 30 hoists in-shop, 3 hoists 10 feet lift out-
side, 1 device for handling oil, 1 hose coupling fitter, 1
tool for tearing down old car roofs, 1 drop pit, 1 device
for delivering sand, 1 device for extracting oil from
waste, etc., 1 shunting locomotive (traction engine), 1
device for securing sheets at flange fire, 1 device for
cleaning coach cushions, 3 paint burners, 1 whitewash-
ing machine, r device for bandling work in brass
foundry, 1 turntable revolver.

Air is also used for testing brakes in shop and
yard, cleamng boiler flues, cleaning the shops and,
engines, and in self-moving dead locomotives from erect.’
ing to paint shop. Although this makes a good show
for one set of shops, it is far from marking the limit of
compressed air as applied in railway service to-day.
It is used for moving crossing gates; track interlocked
derailers; single semaphores and semaphores inter-
locked with switches and gates, and this, too, at points
18 miles away from the compressing plant; in timber
preserving by injection; in moving capstans and
winches for hauling and shuating purposes; in coaling
locomotive tenders; in lifting their ashes out ; in sift-
ing, lifting and delivering sand to locomotives; in de-
livering sand to rail; actuating swhistle signal ; moving
the rocking firegrate ; opening the firehole door; ring-'
ing the bell, and perhaps the best known of all, in actu-
Also on other
rolling stock for controlling snow-plow wings and
aprons; ice flanges and scrapers; doors of dump and
drop-bottom cars, and for tilting ballast cars; and in-
side shops for bending pipes; cleaning pipes from
internal scale ; testing pipes and their jointing; with
gas jets for heating tires and other rings of metal; as a
blow pipe for straightening bent wrought iron framtes; for
spraying fuel into oil furnaces; for belt shifting on
counter shafts; for machine brakes to stop tools at a
definite point : for supplementing the wheel and axle
hydraulic press; for axle box and journal press; with
sand as sandblast for cutting and scouring; and for
scrap shears and scrap tumblers at far end of yard
where the noise is least annoying, and where there is
ample space for scrap sorting.

DISCUSSION .BY THE C.5.C.E. OF PNEUMATIC POWER APPLIED TO
WORKSHOPS,

After the reading of this paper the following discussion took
place :—

The Chairman: You have before you this morning a paper of
immense practical-value from one who is'a practical engineer and
who has for several years had practical experience of air machines.
The subject is dealt with in very plain and simple language, and
which lays before each one of us the great advantage of air as one
of the powers to bc applied to manufacturing purposes.

Mr. Barnett mentloned that one of the items named in the
appendix is that-air. is used for whitewashing. Now, that may
secm a,very small business to bring before a body of learned men.
Nevertheless, the whitewashing of a large-shop 120 feet w:deand
300 or 400 feet long. the point of its roof being go feet abovo the
floor leve], is an awkward and expensive job when done'by hand
iinder the old arrangement. The' operation with . compressed dir-
is very simple. The whitewash is made and raf through -a very
fine sieve, three or four pounds of- taliow being put with .cach
barrel of whitewash, making a-sort. of emulsion. This is put into
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an iron barrel and the air pressure let in on the top. A pipe from
below communicates with the hose, to which is attached a branch
about 10 feet long, made of 3{ pipe, so as to give the operator great
frcedom of swing. The nozzle is 2X or 2){ inches wide and
barely 1-16 of an inch in depth. The natural result of allowing the
whitewash to be delivered from such a nozzle of course would be
to deliver it as fluid; but as it is necessary to deliver the white-
wash in the shape of a spray, a small pipe is put in at the base of the
hose to permit the air to enter, forming the central jet in the
middle of what might be called the column of fluid wintewash, act-
ing as an injector  That turns the whitewash into very fine spray.
There will be no success if the whitewash is not turned into spray.
Whitewash applied as described adhered with such tenacity to the
windows, which by neglect were left uncovered, that it cost sixty
cents to clean each window in the shop. The whitewash holds on
t o brick work and wood work with a very firm grasp indeed. Th
whitewash was lime and water, with three or four pounds of tallow
added when the lime was being slacked and mixed up. The
presence of the tallow could scarcely be recognized in the white-
wash itself, but it does increase the tenacity. In the second opera-
tion the windows were protected from the spray by covering them
with paper felt.

For Tne Caxabpiay ENGINEEBR.
THE POWER OF THE FUTURE.

BY THOMAS FROOD.
L

Steam has had its day, and a glorious triumph it
has achieved  gas and electricity now contend for the
primacy, and at present writing gas leads by a head.
That what we term, for want of a better phrase, elec-
tricity, will ultimately become the primal force of earth
—and, mayhap, of the universe—is my firm conviction.
Meanwhile, there is a store of its lowest manifestation,
viz., gravitation, running idle, enough for the needs of
Ontario for the next century. In the early settlement
of Ontario, harbors were the most desirable points,
when wind on sails was the prime motor of commerce.
Now the points to be sought after are those at which
power is most accessible, Coal and gas fields, oil terri-
tory, water-power, peat bogs, and any new source of
energy, will settle the sies of future industries. The
iron and steel works at Hamilton are a fine illustration
of present conditions; while the power companies of
Niagara and Sault Ste. Marie point to the coming con-
ditions of the industrial world. Situated at a centre of
population, on a fine harbor, with excellent railway
facilities, those works depend_entirely on transport for
any measure of success. The iron must be carried
from Hastings or Algoma to meet the coke from Ohio,
and be handled by men trained in the great iron centres
of America or Furope. The ore must be got for a
trifle, the transport down to lowest handling, and all
wages cut finely to leave a margin for capital.

Now, let us select a site, say in Algoma, where a
good harbor, rich ore and abundant forest combine to
furnish all thac is needed except the machinery and
labor to turn out the finished product; where the land
cleared for charcoal would furnish sustenance for the
workman ; where a healthy climate, pure water, abun-
dant room to expand, and a chance of an independent
home, would inspire the workman to activity and
prudence; where the whiskey demon could be entirely
eliminated and unsuitable associates boycotted, and
which site will give best prospect of permanence? I
could name sites where iron, copper, nickel, peat, hard-
wood, water power and shipping facilities by either
water or rail could be obtained—all on one location.
The older towns of Canada have had their day; and
the manufacturer of the future who can find his
material,’ food, fuel and power unlimited, will find it
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cheapest to carry the workmen and tools to the work,
and carry out the finished commercial product for dis-
tribution.

Any attempt to convey a clear idea of the water.
power now running idle in Ontario would be useless.
Visit Ottawa, Hull, Arnpricr, Pakenham, Almonte,
Smith's Falls, Carleton Junction, Renfrew, Pembroke,
Peterboro’, Trenton, Niagara, the Grand River towns,
the Maitland and Saugeen towns, Clarksburg, and a
host of other prosperous towns maintained by water
power, and we have only viewed a few fringes of
Ontario’s grand garment of power, health and beauty !

The southern watershed of the Georgian Bay alone
will amply vindicate my assertion. Beginning with the
Severn and Muskoka. Mills, not using one-tenth of their
power, take the Magnetawan, and Seguin at Parry
Sound ; the French with its affluents alone could sup-
ply half a million horse power within 100 miles of its
mouth ; the Whitefish River is good for a hundred
thousand more during its course, and I have passed
several really useful streams so far. The Spanish
River at Ramsay is as wide as the Humber and falls
nearly 100 feet before it enters Lake Huron. Onits
affluent, the Vermillion, above 30 available mill sites
could be selected ; while its affluent, the Onoping, has
a fall of 150 feet in 20 chains, within sight of the C.P.R.
main line. A single fall on the Spanish, three miles
from the Soo Line, is Go feet in a few rods, and one
mile below Spanish Crossing it falls 20 feet in one drop.
The Sable, which joins the Massey, has more power
than the Gand River if utilized equally carefully. The
Blind River would rival the Credit, and the Missis-
sagua is nearly equal to the Spanish in length and
volume ; while the Garden and Echo are each full of
power and foam. A moderate estimate of the power
flowing into L.ake Huron, from below the ¢ Soo” to
Waubashene, would exceed five million horse power,

. which at $20 per horse power, makes a grand total

large enough to pay off the debt of Toronto and leave
a margin. In conclusion, the rocky banks at the falls,
and the numerous lakes feeding these rivers, render the
control of water and maintenance of dams much less
expensive than along streams in alluvial soil, with no
lakes for storage.

11

Knowing that *¢capital will never prospect,” but
fasten its grip upon any enterprise when its success is
sure, and it is still hampered for means to operate pro-
fitably, we will premise that a number of young
mechanics combine to be their own masters, receive
God’s gifts at first hand and utilize all the profits of
their honest labor, organize a union of interests, wide
enough to include all desirable classes for a new colony,
and arrange terms of admission. I would suggest mak-
ing two classes of stock to suit varied circumstances:
mechanics’ and farmers’ at $200 per share, and work-
men’s at 100 each, with right to raise it to the higher
grade whenever the holder is able. Agree upon the
enterprise to be engaged in—wood-working, mining,
pulp, or a union of several, with farming in all cases.
Appoint men to select a site, and inspect all its advan-
tages and drawbacks before final location. Then pay
up and bank the stock, build boarding-houses, erect
mills, and make enough clearing to ensure safety from
forest fires—the latter is a prime essential. You are
now ready to invile colonists, and begin your electric
railway, carrying your power with you as you clear the
forest, carrying back logs to the mill, firewood for homes

I
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and steamers, and the workmen to and from their labor.
If a live wire is used, when the track is idle, it could be
cutting wood with a platinum wire incandescent, or
hauling logs up by steel-wire rope and pulleys. In fact
the water-power in form of electricity would accom-
pany our pilgrims, like the stream from Horeb, to
lighten their toils, supply their wants, and be a ¢ pillar
of fire” over their home at night. As sopn as land
enough is stripped of the forest to furnish a few fields,
cattle and sheep would gladden the landscape, gardens
bloom, and comfort begin to prevail. To every share a
coupon might be attached, entitling holder to a village
lot, a park lot, or a farm block, as he preferred. Each
would thus own a spot of earth of his own as a home,
and wouldloveitas his. As the road progressed inland,
new power and resources would be developed; a fresh
base of supply secured where it would intersect the
C.P.R.; branch lines occupy- valleys leading too far
from main line ; mines, fire clay, mica, building stone,
and other valuable materials, would be found, and what
is pow the wreck of the lumberman become a scene of
prosperity and beauty, and a veritable backbone to the
province. Mechanics, farmers, day laborers, and men
of leisure, might all join in the harmonious develop-
ment; the shiftless could not get in; the dissolute
would find no attraction ; whiskey would have no place
in the plan, but the schoolmaster would be in every
hamlet, and the messenger of glad tidings have a per-
manent pass on that railway. Managers and foremen
would be elected only from shareholders and by share-
holders.

In the course of sixteen years’ sojourn in Eastern
Algoma, half of which was spent in travelling along
construction work of C.P.R., or fire ranging and pros.
pecting for timber and minerals, I have satisfied myself
that there is room for a large population of prosperous
farmers and mechanics who might carry with them
many of the advantages of the older settlement, as well
as leave many of its drawbacks behind. Where con-
sumption is only found in hereditary cases, ague un.
known, malaria only resulting from gross neglect of
drainage about sawmills, the water strong in iron and
free from lime, and north of ¢ the blizzard line ” in
winter, but with more sunshine in the year than any-
where further south—this district has much to com-
mend it. All hardy fruits ripen, and the field straw-
berry, currant, plum and cranberry, are indigenous in
every part. I might indicate four or five lines of profit-
able settlement, but some lawyer would be likely to
take up the harbor and so block the entrance; but on
general principles, I may suggest a line starting east of
the outlet of French River, running north, crossing the
river, touching the extreme west arm of Lake Nipissing,
the C.P.R. at Markstay, and thence up Sturgeon River,
etc., to James' Bay. This would all be in new territory
and chiefly clay land. Another would open up the
Mississagua settlements, cross near Chapleau, and fol-
low down the Moose. The first thirty miles of this
route is fairly well settled, the balance little known.
Short lines by the dozen could be projected along the
“Soo' line, opening good areas of land, and utilizing
fine water-power.

OF MUCH INTEREST-—-TO US.

—

The date printed on the address Iabel of this paper significs
when your subscription iIs pald to. If you aro in arrear, kindly
favor us with remittance. Subscriptions are payable in advance.

For Tur CANADIAR LNGINKER.
A QUESTION IN NMECHANICAL DESIQN.

BY R. W. KING, M. CAN. SOC. C.B.

It is general in bicycle construction, where the
pedals are screwed into the outer ends of the cranks, to
have a right-hand thread in one crank and a left-hand
thread in the other. Standard pedal makers also make
their pedals in pairs, the spiudle of one having a right-
hand thread and the other a left. The question is: on
which side of the bicycle should be the pedal with the
left-hand thread? The reasons for asking are that
somebody wants to know, and some one is not satisfied
with the answer and reasous given by some who claim
to know. '

In the point above referred to¢ exception has been
taken to the practice carried out by some firms of bicycle
manufacturers, one of whom claimed that every detail
of manufacture has been based upon scientific tests,
made under the guidance of a council of twenty-one
‘“ expert engineers"” (names not being given). Can it
be possible that in a multitude of such counsellors there
is not always safety ?

We take it to be admitted, in the first place, that
the object for putting a right-hand thread on one pedal
spindle, and a left on the other, is that the friction be-
tween the pedal and its spindle may tend to screw the
spindle into the crank end, and keep the parts in place
should they by accident have become loose, for the
same reason that the nuts that keep the wheelsona
wagon axle and such like are made with right-hand
threads on the right hand side of wagon, and left-hand
on the left side, That was originally a great idea, when
one comes to think of it—well worthy a council of 21
engineers even, and is an abiding tribute to the in-
genuity of man,

In the mechanism first referred to, the threads are
found arranged as above stated ; but let us examine the
conditions here, as they are different to those of the
wagon.

- -
-~ .

Fig. 1

Let 4, Fig. 1, represent crank on right-hand side
of bicycle, B the pedal, which is practically held in the
same horizontal plane while forcing the crank to revolve.
The revolutions of the crank round its axis being in the
direction of the arrow C, the revolution of the pedal
round its axle will evidently be in the reverse direction,
as indicated by arrow D ; therefore, ordinarily spéak-
ing, to allow for the lightening of the pedal spindle by
the friction of the pedal, the thread on this spindle
should be left hand. When this has been pointed out,
it has been admitted correct under ordinary circum--
stances, namely, without ball bearings, but we are told
to look further, as it has been decided and actually
shown by experimental tests under competent shper-
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vision that the action of ball bearings is to reverse the
direction of friction, inasmuch as the upper surfaces of
the balls travel in a reverse direction to their lower.
This makes the question appear somewhat more com-
plicated. and inasmuch as it is found that on this latter
point there is a difference of opinion, both in theory and
practice, by *‘experts,” the writer puts his question,
which might otherwise appear trivial,

*G

Fig 2

In examining further, let 4, Fig. 2, represent the
hub of pzdal, B the pedal spindle, C, D and E some of
the balls of the bearing; the direction of motion of the
driving pedal as compared with the driven spindle is
represented, as before shown, by the arrow F. The
question is in revolving the pedal 4 in direction (with
reference to spindle B) as indicated by arrow F,or
left hand, in what direction will the friction produced
tend to revolve the spindle B, so that we may know
whether a right or left-hand thread should be provided
in such instances when they occur in mechanical de-
sign ?

In the ideal ball bearing there would be next to no
friction at all, the balls having a true rolling motion
against surfaces unimpressable, or so tempered as to
have, when impressed, a perfect recoil ; the main ele-
ment of friction we need to consider is that occasioned
by the covering of the balls or their paths with a mix-
ture of dust and dried oil, which may be continued till
the balls refuse to revolve and the friction becomes
intense.

Takinghe uppermost ball, C, Fig. 2—whic’ when
it is carried to the highest point, receives practically
most of the pressure—in the id:al state all the force
due from the pressure of the foot on the pedal will
practically pass in the directioa of the line of force
indicated by arrow G straight to the central point,
where it will be most efficient in the propelling of the
machine, no force being consumed to compel the
balls to revolve; but cover the balls or their paths
with a non.elastic yielding substance, and it will pile
up against the balls to obstruct their progress, as repre-
sented by darkened portions in the paths of ball C;
force is then called into effect to cause the balls to
revolve, and this force must be in a direction opposed
to the obstacles. One obstacle is shown between the
ball and its case, the other between the ball and its
spindle, both having the same effect, namely, obstructing
the frictionless turning of the case 4 round its spindle
B. The upper obstruction between the ball C and its
case 4 tends to carry the ball C round with the case, and
the lower obstruction between the ball C and its spindle
B tends to carry the spindle round with the ball in
direction indicated by arrow F. It is evident, therefore,
that the line of direction of the main propelling force has
to assume a position somewhat as indicated by arrow H
to supply the power necessary to overcome the friction
of the bearing. In an extreme case of friction, the

whole propelling force would assume a direction as in-
dicated by arrow ¥, none being employed to propel the
machme as at G ; but all being employed in a direction
tending to turn the spindle B in direction of arrow F,
or left hand. Therefore, in a bicycle, the pedal spindle
fitted with a left-hand thread should be on the right-
hand side of machine, and also, it appears, there can be
no difference in this respect between ball bearings or
others. The writer would be pleased if any one differ-
ing from him would give another solution for this
problem.

For Tne CANADIAN ENGINEERR
ELECTRICITY FROM THE WIND.

(Con'cluded.)

Since writing the paper from which the foregoing
abstracts have been compiled, experience has suggested
a few changes. .

Regarding the working of the system which I have
just described, let me say that while at first it proved
generally satisfactory, I soon found that owing to its
being so complicated, it required much more attention
than I had anticipated. Especially was this the case
with the dynamo brushes. As the speed was almost
constantly changing, I soon found some kind of an
automatic arrangement to move the brushes would be
required. This necessity added to the complications
and turned the course of my experiments in another
direction If you employ a sufficiently strong wheel to
allow of a brake b‘emg used to check the speed when-
ever the velocity attempts to rise above that required,
a centrifugal ball regulator can be arranged to auto.
matically apply the brake and keep the speed from

—r g

becoming abnormal, in the following manner: In figure
3 let S represent a shaft to which the dynamo is belted,
and upon which a pulley P is keyed for receiving a
frictional brake B, and to the swinging end of the brake
let there be attached a rope R, passing over a loose
pulley P2 and having its other end fastened to a small
pulley made fast to one side of a larger loose pulley P3,
on the shaft S. Let the side of pulley 2’3, which is
opposite the small attached pulley, be hollowed out in
such 2 way as to form a projecting rim or flange from
that side of its periphery. On the same shaft §, and
opposite the concave side of loose pulley P3, placea tight
pulley P4 (which is represented here removed from P3 in
order to show the mechanism), with two centrifugal
frictional balls B2, so arranged that whenever the
velocity of the shaft S begins to rise above that required,
these frictional balls B2 grip the inside of the
periphery of P3, and turn the loose pulley P3.
When P32 turns it pulls on rope R, which in
turn applies the brake B, and checks the speed.
At the same time, the centrifugal balls B2 release the
loose pulley P3, which lets off the brake B. I have
seen this system in operation, and believe it to be the
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best method yet devised for running a dynamo by wind
power. It holds the speed very steadily, is simple in
construction and inexpensive. Of course, the wheel
must either be so strongly constructed that a violent
wind will not wreck it, or one of the modern vaneless
wheels be used. These wheels are made in sections,
and so constructed that the sections bend backward in
a hard wind, and are brought into place .again by a
strong coil spring.

Having thus far directed attention to the retro-
spect of my subject, let me now ask you to turn to the
prospect. Who has not pondered on the mighty force
of the wind, and entertained a belief that it would be
the power of the future. There is no reason why it
cannot be utilized now for storing electrical energy,
where other power is expensive; and only one bar to
its superseding nearly every other form of power—the
cost of the storage battery. 1If the time ever comes
when we can produce inexpensive accumulators, then
we may expect not only will cities, towns and vil-
lages have cheap electricity, but isolated country
homes will be lighted, heated and furnished with power
for all kinds of outdoor and indoor work so cheaply
that the genius of old in the parlance of to-day,
“wouldn't be in it.”

UNDERGROUND CABLES AND LONU-DISTANCE
TELEPHONES.

—

A work of great importance, and of some interest
from an engineering point of view, is being quietly car-
ried out by the Bell Telephone Co., in Montreal, in the
alteration of their chief lines from an overhead to an
undergrotind system. This has already been done in
Toronto, and in Montreal a start was made some time
ago on St. Catherine street, where a conduit was laid
from Mountain street to St. Christophe containing 20
ducts. A section of these telephone conduits disclosed
a square, subdivided into smaller squares in which the
cables lie. The conduit is put four or five feet below
the surface of the roadway, and is embedded in cement
to protect it from the picks of the water, gas or sewer-
pipe men. Three materials are used for these conduits,
some being made of creasoted wood, some of cement-
lined iron pipe, and some of vitrified clay. The last
named will be most extensively used if it resists the
frost, as it seems likely to do. Each duct is about six
inches across and holds a cable containing one hun-
dred wirés, and the conduit containz from four to
thirty-two ducts, so that some of these conduits will
have over 300 wires. The method of laying a conduit
is as follows: A trench having been cut in the roadway
—usually at the sides, between the sewer and gas
mains—the sections of thz conduit can be carefully laid,
end to end, in cement, so that each division forms a
continuous tube. About every 500 feet, but preferably
at a street corner, a manhole is built, and from thestart-
ing point the cables are drawn through the ducts by
long wire rods, which are coupled and uncoupled as the
cable is pulled through. By these manholes repairs
can be made and new cables drawn in. In England
the wires in such cables were insulated with gutta
percha, which accounted for the unsatisfactory tele-
phone service in large towns there, whe:re the lines were
laid underground. Here the insulation is made of
manilla paper soaked in paraffine, the wires being
wrapped in stxips of this paper, the wrapping being
done by machinery. The wires being thus covered and
insulated, as well as made moisture proof, the whole is

gathered in a cable covered with lead pipe. To ensure
them further against moisture, the cable-head ends
from which distribution is made ahove ground are im-
bedded in a body of paraffine wax. In the three miles
of conduit now being laid in Montreal there are 127,000
feet of ducts and 40 manholes. ‘The conduits are loca-
ted as follows: St. Charles Borrommee from St. Cath-
erine to Craig, contains 6 ducts; Craig, from St.
Charles Borrommee to Victoria Square, 6 ducts; St.
Sulpice and Place d' Armes, 8 ducts ; Notre Dame,
from St. Sulpice to McGill, an average of 32 ducts;
St. Francois Xavier, 10 ducts ; St. Nicholas, ¢4 ducts ;
St. John, 12 ducts ; -Hospital, 4 ducts; St. Sacrament,
6 ducts ; St. Peler, 10 ducts; McGill, from William to
St. James, an average of 8 ducts. This large work,
which is being carried out with but little disturbance of
the streets, will cost the company $100,000.

As the local telephone service has made a revolu-
tion in the conditions of social life, so is the long-dis-
tance telephone working a quiet but none the less cer-
tain revolution in the business world. In the United
States the long-distance telephone is superseding the
telegraph : certain business purposts, and vast sums
are now spent every week by merchants, brokers and
the heads of large corporationsin talking between distant
cities. The distance between New York and Chicago
is goo miles, and the charge for using the telephone
line between those two cities is §g for three minutes, yet
this line is in almost momentary request, and if ap-
pointments for conversations are made and not kept to
the minute, the tariff is charged. What an emphasis is
put upon the value of time and the importance of
punctuality, when one is taxed $9 for being three
minutes late! Recently a New York broker held the
Chicago line about an hour and a quarter, and at the
end of the talk he bad a bill of over $200 to pay, but he
exclaimed as he paid it: *“ That was the most profitable
hour and a quarter's talk I ever had, for I have cleared
$10,000 by it.”” The long-distance telephone in Canada
is being introduced by the Bell Telephone Co., who are
atgreat expense converting their local services gradually
into a complete system of metallic circuits, whichsystem
isnecessary toz satisfactory operation of the long-distance
lines. The metallic circuits are complete in Toronto,
and by the time the company are ready to occupy their
new building in Montreal a metallic system will be com-
plete in that city, when 2 person in one city will be able
to talk with a person in another, and will be able to
hear his correspondent as clearly as if they were only a
block apart. Subscribers at any intervening point can,
of course, use the same line. The tariff will be accord-
ing to distance and will average about half a cent a
mile, which is just half that now charged in the United
States. As the lines now run between Toronto and
Montreal, the distance is about 400 miles, so that the
charge for a three-minute talk will be $2 for the first
three minutes, and 50 cents per minute after that. Night
rates will be one-half the day rates. The line between
Toronto and Montreal is now complete, but until the
metallic circuits are complete in the latter city the only
transmitters adapted to the work are in the company's
own offices.  Still, even with the old system, it is pos.
sible to talk to points as far north in Ontario as Brace.
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bridge, in Muskoka, and to Wiarton and Kincardine;
conversation can also be carried on with Detroit and
Buffalo on the American side, and to New York by
repeating at Buffalo.

The places noted on the sketch above mark the
present range of the Bell Telephone Co.’s long-distance
lines, but the system will be extended as required in the
future. The wire used for this service between Mon-
treal and Toronto is a No. 10 copper wire, that between
Chicago and New York being a No. 6.

OPERATING ENGINES WITHOUT A NATURAL SUP-
PLY OF CONDENSING WATER, OR THE CON-
TINUOUS USE OF INJECTION WATER."

BY E. ). PHILIP.

The subject is somewhat new, and information on

it must be taken from the few plants that are now ope-
rated upon this principle. Like all other new depart-
ures in steam engineering, there is very much to be
learned and studied before everything in connection
with it is properly understood. In a paper of this kind
we can only go into the leading p.ints about it, as the
subject is so large that a whole volume might be written
on it to cover fully the whole ground. From observa-
tion throughout the country it is evident that the prin-
ciple of running condensing engines is not as thoroughly
understood as it should be, for we have many cases
where thete is a sufficient supply of water within reach,
and still the engines are exhausting into the atmosphere.
This, perhaps, because many think the expense of
putting in and maintaining a condenser is greater than
the saving would warrant. As an illustration, take an
ordinary high-pressure engine of, say, 100 h.p., using,
say, 4 Ibs of coal per h.p. per hour and running 10
hours per day, the coal consumption would amount to
two tons per day. The water consumption per h.p.
in that case would be represented by 30 1bs. per h.p.
hour. Ifa condenser is added, the same power would
only require, say, 22 lbs. of water, making a saving
of 26 per cent. The total coa! consumption for the
year, running 365 days, would be 730 tons. If
the coal can be put in for $3.00 per ton, the
year's consumption would amount to $2,190. The cost
of adding a condenser to such a plant, including the
necessary piping, should not exceed $300. The cost of
operating the condenser will be about 6 per cent. of the
power of the engine, and iscqual to $131. The interest
on the condenser investment at 6 per cent. is $18, mak-
ing a total cost of $149 per year to maintain and operate
it. Twenty-six per cent. of the coal account would be
$569, from which deduct $149, the cost of operation,
leaving a net gain of $420. This in many cases would
make a dividend for the awaners where there is none at
present. In cases where the water for condensation is
not procurable except at considerable expense, it can
be used over and over again, and be cooled by air. The
idca of cooling water in this way originated in Ger-
many, and was applied for the purpose of cooling beer.
The first cooling tower was filled by the branches or
trees, or brush. The air used was only the natural
current due to the warm water. This, of course, re-
quired a very large tower to get an amount of cooling
surface to be effective, as the air current was neces.
sarily very slow. The air is the cooling medium, and
is indircctly the condensing medium. If you wet your
hand and hold it in a current of air, you will feel a cold
sensation, because the water is being evaporated and is

.—'A ;upe-r rc-ad Lefore the Canadian Electiical Améiallon.

taking up the latent heat of evaporation from your
hand and the surrounding aur.  The specific heat of air
is .2375, while that of water is unity.

1f we depended upon the direct absorption of heat
by a rise in temperature of the air, we would have to
raise about 4 pounds, or 55 cubic feet, one degree to ab-
sorb a heat unit. Consequently we would have to raise
1,000 cubic feet of air 55 degrees to condense one pound
of steam at atmospheric pressure. But when air is
brought into direct contact with water, there is a cool-
ing action due to evaporation much greater than is due
to the elevation of temperature. \When a pound of
water is evaporated in this way, five times as much
heat disappears as when a pound of water is raised
from the freezing to the boiling point, and every pound
of water so evaporated absorbs heat enough to con-
dense one pound of steam. Now, by having an arrange-
ment whereby we can pass a strong current of airover a
quantity of water, favorably disposed to be acted on by
the air current, we can by evaporation of a quantity re-
duce the temperature, and that is what takes place in
a cooling tower, which is an apparatus designed to
distribute the water so as to expose a large surface to
be acted on by the air. Nouw, tor every pound of water
evaporated there is a reduction of temperature which
will allow of a pound of steam being condensed, and
just Lring the remainder to the original temperature.
It will be plain, therefore, that in o)erating a cooling
tower there can be no more water used than when run-
ning non-condensing.  In fact, there .s not as much,
because there is not as much water evaporated in the
tower as there is condensed, as the surface of the tower
and pipes have a cooling effect ; also, the direct rise in
temperature of the air takes away a quantity of heat
without evaporating any water. .

The engine will require less steam, consequently
there is a smaller quantity of feced-water used than
when running non-condensing. The system, therefore,
allows a plant which has to buy even its feed-water, to
run condensing at a less expense for water than when
running non-condensing. The details of the system
are, at the start, like an ordinary condensing plant.
The steam leaves the engine, passing through the con-
denser, is here condensed by water taken from a small
reservoir instead of some natural supply. The water
passes to the air pump and is pumped out, forming a
vacuum as in an ordinary condensing plant; but now,
instead of letting it run to waste, it is clevated to the
top of a tower, either by the air pump itself, if the
tower be low, or by an auxiliary pump if the tower be
high. This is preferable in any case. The water is
distributed over the surface of the filling tower, falling
to the bottom through the up-coming current of air,
and the temperature is thereby reduced sufficiently to
be discharged into the small reservoir from which the
condenser takes its water, and is used over and over
again. The details of the tower are: At the top of the
tower is an arrangement to distribute the water over the
whole surface of the interior. This distributor has taken
many forms, some of which are quite ingenious. Some
of the Jatest are the revolving distributors, illustrated in
Power for March, and other mechanical papers.  This
distributor is mouated in the centre of the tank on
ball bearings, and the water issues from the cross pipes
like the ordinary lawn sprinkler, and distributes the
water evenly. Another distributor which is used in
towers with what might be termed partition filling, is
made with a little trough across the top of each parti-
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tion, with main channels fceding them. The tops of the
small troughs are made like a saw on their edges, so that
the fine streams of water run through the hollow of
the teeth and spread over the surface of the partitions,
making a very even distribution. There are numerous
other forms, such as perforated plates, screens, etc., all
of which will work, but do not distribute as well as the
two mentioned. The filling of the tower or material
over which the water is distributed, has taken even
more forms than the distributor. From the time when
brush was used to the present and latest wire filling,
the same idea was at the bottom of every change,
namely, to make a given size tower do more work. The
cooling eflect in a given size tower is a very important
point in metropolitan plants, where room is valuable.
The first filling was brush. Then round poles were
tried. About the same time and at different times since
pans have been tried with some success, but were never
equal to the tower system. The next was a partition
tower, or a board filling. This has taken a great many
shapes, the boards being arranged to break up the
water and air currents in every conceivable manner.
Sheet iron has been tried in various forms, some like
stove pipes and others arranged in sheets. The latest
and best filling is tile and wire netting.
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The tile tower has been described in Power and
other mechanical papers. It is very satisfactory. One
point against this filling for a large tower is its great
weight. The wire or Barnard tower is filled with wire
netting rolled up loosely and set up on end. Inthese
towers 2 scttling chamber is provided at the bottom,
and a heavy grating is placed acrcss some distance
above the water. In this space the fan discharges its
air.  On top of the grating is placed the tile or wire,
whichever filling is used, and it is continued on up as
far as it is able to support itself, breaking joints, so as
to break up the streams of water. There is a portion
of the tower carried on up above the filling, to allow the
particles of water to settle out of the air cucrent. This
prevents a spray flying from the top of the tower, and
also any of the water being wasted. Information on

the formula for calculating the size of towers is not
very extensively known. As far as can be learned,
about 50 square feet of cooling surface is required per
h.p., when a large quantity of air is used, say 100 cubic
feet of air per h.p., and varies with the amount of air
and with the arrangement of the filling. In making up
estimates the term h.p. does not give definite informa-
tion. because the amount of steam used per h.p. varies
from 15 to 45 Ibs. per h.p. per hour, according to the
size and type of engine. The only way is to get the
water consumption of the engine and figure from that,
the same as for running condensing. When an engine
is using, say 25 lbs. of water per h.p. per hour, it will
require about 48 cubi¢ feet of tower for each h.p., with
sufficient air and wire filling. With tile filling the
cubic capacity required is about 6.5 cubic feet per h.p.

Cooling towers are becoming numerous. We have
one in Canada, at Montreal. Two have lately been
started at Detroit, and reported as giving excellent
satisfaction. The accompanying illustration of Geo.
A. Barnard’s towers arranged for surface condenser,
with the tower on the roof of a high building, will
illustrate one application of the sysiem. Further illus-
trations are not exhibited, because several of the me-
chanical papers have lately fully shown the different
applications of it. It is estimated that the cost of
operating a cooling plant is from 23 to 5 per cent. of the
power of the engine, which leaves a large net balance
in favor of the apparatus, fully justifying its applica-
tion on plants of any magnitude, or where the cost of
coal exceeds $1 per ton. If a tower is placed on the
roof, a surface condenser should be used; and the
ascending column of warm water is balanced by the
descending column of cool water, and the actual head
the pump works against is the height of the tower. If
the tower can be placed in the yard, a jet condenser
may be used, unless the object is to get pure water for
the boilers. In the beginning of this paper the cost of
adding a condenser to a 100 horse.power plant was
shown to effect a net saving of $420, or 20 per cent.
nearly. The cost of adding a tower to such a piant
should not exceed $700, the interest on which at 6 per
cent. is $42, leaving a net saving of $378. This would
make a very good showing on such a small plant, and
would in mcst cases be much larger. Another point is,
in cases where engines are carrying a full load and a
little more power is required, attaching a condenser
would increase the power about 20 per cent., thereby
avoiding buying a new cngine, the plant carrying this
cxtra load at the same expense for coal and water.

For THE CANADIAN EXGINEER.
THE MANUFACTURE OF MOTOR VEHICLES.

BY ]. H. KILLEY, HAMILTON.

Thousands of French, German, Fnglish and
American engincers, mechanical, electrical and chemi-
cal, are at work on the problem of getting up a simple
and effectual horseless carriage, suitable for every kind
of land travel. It is conceded that the person who can
invent and construct a light, inexpensive, practical and
mechanically simple horseless vehicle, that can be
handled by any man or woman of ordinary intelligence,
will acquire both fame and fortine from his exertions.
In the past France and Germany have paid more atten-
tion to automobiles than any other pzople in the world.
At present England, the United States and Canada are
moving in this direction, and many hundreds of patents
have been taken out for improvements, or supposed
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improvements, on the machmes already in use. In
Paris, France, there are four hundred an 1 fifty registered
automobile carriages in use, with the factories running
full of orders for more. The European roads are much
more suitable for this method of transport than the
average American road, but the advent of these car-
riages in large numbers, which, like the bicycle, will
surely swiftly come, will necessitate an immediate
improvement in our roads to take full advantage of this
new system of locomotion.

Mechanics and inventors bave been spurred on to
extraordinary exertions by the contests that are to be
held for prizes all over this continent and in Lurope.
‘T'his must lead in the near future to the appearance of
a thoroughly practical and simple roadwagon. Already
the motors are being simplified in every detail, and the
amount of gasoline or coal oil fuel for a given power
reduced to a great extent in proportion to the power
utilized. It is found in some of the motors experi-
mented on that the amount of oil consum:d does
not increase with the increase of power. This is a very
important discovery. It is the opinion of practical
mechanics of high standing that the intricate and clumsy
mechanism for the conveyance of the power to the
wheels seriously operates against commercial success.
Another important matter is having the driving wheels
so attached to the shalts that on going around corners
and taking sudden turns the wheels will accommodate
themselves to the altered circumstances. In France,
where so many carriages of this kind have been built,
they do not attempt to make the bodies of the carriage
as light as they do here. Greater strength is required
1n a motor vehicle than in a bicycle, as in one case a
man power is the most required, while in the other the
motors will realize from 3 to 5 or 6 h.p., perhaps equal
to that of 20 men, together with the weight of the ma-
chinery and passengers. \Vheels constructed on the
bicycle principle are tnerefore not suitable for these
machines, as is evidenced by the fact that the French
and German builders have not adopted them, but con-
tinge to use ordinary wooden wheels, sometimes with
rubber tires. It is claimed by the French builders
that improper construction of the carriage frames and
wheels has been largely responsible for many of the
failures of the carriages to give satisfaction. So far as
can be judged, both steam and electricity are unsuitable
for automobile carriages, the only successful motors
Leing some form of vapor gasengine, and gasoline seems
to be the favorite.

1t may be reasonably expected, considering a Iarge
number of the most skillful mechanics in the world are
engaged in perfecting these carriages, that by the year
190 they will have come into general use. The praise
and profit will come to those who can place on the
market the best and most serviceable machine. It is
possible that the automobile carriage of the future is
not in sight yet, but it 15 at no great distance from view.
They will soon be made in as large numbers as bicycles
are at present, and will be a large, and, for the initiators
of it, a profitable industry, asthey can be made at com-
paratively little cost with special tools ; all the parts of
cach size being like the parts of a sewing machine,
cach a counterpart of the other and interchangeable.
Furthermore, no heavy or very expensive tools would
be required to build them.

A number of large factories in the United States
are now being fitted out for the manufacture of these
vehicles.  Capitalists in Canada are also organizing for

this purpose and will commence operations as soon as
a thoroughly suitable carringe and motor is selected ;
this one of our best Canadian mechanical enginters is
endeavoring to do for a company, and he may go to
Europe for this purpose. At present mechanical
engineers of reputation allow that the gasoline and
coal oil motors are taking the lead.  Every improve-
ment now being made simplifies the construction, in-
creases the power, lessens the dead weight, and does
away with annoyance from odors. Thus everything
goes to show that before the 1gth century passes into
history horseless vehicles wilt be common in all civilized
communities, establishing factories for their manufac-
ture, employing many thousands of men, just as the
stean: engiue now does, but on a very much more ex-
tensive scale, as the carriage will become a necessity.

For Tueg CANADIAN LENGINEER.
CANADIAN TIMBERS.*

(Concluded.)

Red Pine.—This tiee ranges a little further north
than the white pine, especially to the westward. Itis
easily distinguished from the latter by its smooth, scaly
and reddish bark, and its long coarse leaves in the form
of tufts on the ends of the twigs. It grows in clumps
and groves, sometimes of* considerable extent, but sel-
dom singly, and the ground among these trees is almost
always open and free from underbrush. It has been
sometimes erroncously called “ Norway pine.” Its
average size is less than that of the white pine. 1t is
more resinous and less durable than the latter, and dozs
not command so high a price. It is used for piles,
wharves and cribs, dams, railway ties, in building
boats and decked vessels, for frames of wooden build-
ings, flooring, and many purposes for which Scotch fir
is employed in Great Britain.

White Pine.—This is the largest and most valu-
able of our trees. Heretofore, it was an abundant
timber in the southern part of the castern half of the
Dominion ; but it has been cut away so rapidiy and in-
discriminately for both export and home consumption
that the supply is becoming limited, and the average
quality of a lower grade. Before much was known
about the geographical distribution of our timber trees,
there was a popular impression that the white pine had
a much greater range than it actually possesses, and it
is now necessary for us to hushand carefully what re.
mains. \Westward it does not extend to Lake Winni-
peg or Red River, and only occasional trees are found
north of Lake Superior. It occurs only on the most
southern of the head branches of the Moose and Nod-
dawai Rivers. Eastward the northern limit strikes the
Lower St. Lawrence near Mingan; but it is found of
good quality in Gaspe and all the Maritime Provinces
and Newfoundland. It is prabably our longest lived
tree and old specimens may have attained the age of
500 years. White pine is used in larger quantities, and
for a greater varicty of purposes than any of our other
weods, and its properties are so well known that they
scarcely require to be described to a Canadian.

Hemlock or Hemlock Spruce.—This is onc of our
largest coniferous trees, but the timber is of inferior
value. It is hard and coarse grained, and liable to
shakes, but is a durable wood. It holds spikes and
nails well, and is used for railway ties, mine timber,
wharves, barn floors, sheeting for shingling upon, ctc.
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Hemleck lives for about 200 years, but the old trees
become unsightly from many of the branches breaking
off. The species is more southern in its range than the
white pine, and does not extend north or west of Lake
Superior, but is found for about seventy miles up its
cast side. It docs not grow anywhere within the water-
shed of Hudson Bay, nor on the Lower St. Lawrence
far below Quebec, but is abundant in our. Maritime
Provinces.

Canoe Birch.—One of the most northern and at the
same time most widely diffused and abundant of the
deciduous trees of Canada. It is popularly known as
white hirch, and it would be as well for botanists to
adopt this name and find some other for the smaller,
scarcer and less useful tree to which they at present
restrict this term. The wood of the canoe hirch is
white and close grained, but softer than that of the yel-
low or the black birch. It is a favorite wood for-spools
or bobbins and a great variety of small wares, and it
makes excellent charcoal. A new use has been found
for it in the manufacture of a successful imitation of
mahogany by staining it to a reddish color.

Yellow Birch.—Found everywhere in the DBritish
American provinces, from Newfoundland to Manitoba,
south of the 49th parallel. It is one of the largest trees.
The wood close-grained and valuable for ship building,
flooring, furniture and inside finishing of houses, fuel,

ctc.
Black Birch.—Not so abundant, but about as large

a tree as the last, which it resembles, but has a darker
bark. The wood is also darker, having somewhat of
a rosy hue, and from this circumstance it is more
highly prized for furniture. .

Black Ash.—This is a tree of small to medium size,
and grows mostly in swamps and on moist lands along
rivers. The wood is brittle, with a coarse grain, which,
however, looks well when polished, and hence is much
used for bedroom furniture. It is the most northern
tree of its genus, its range extending from Newfound-
land to Lake Winnipeg and taking in the southern part
of the drainage basin of James Bay. It also occurs
along the upper part of the Albany River and thence
southward.

White Ash.—A larger apnd more valuable tree than
the last, but more southern in its habit and it grows
upon dry or rocky land. Its northern limit runs from
Sault Ste. Marie to Quebec city, and it is not uncom-
mon in New Brunswick and Nova Scotia. The green
or western and the river ash are distinct species, and
are scarcer than either of the above. The wood of both
is intermediate in quality in many respects between the
black and white ash.

American Elm.—This is also known as white elm,
grey elm and swamp clm. A large and beautiful tree
found tliroughout the better part of the Dominign from
the Rocky Mountains to Nova Scotia, and also in the
southwestern part of Newfoundland. The character of
the wood varies greatly according to the soil and the
situation in which it grows. On dry rocky land it is
tough and of a darker color than when grown else-
where, and this variety is often called rock clm; but
this name properly applies to a smaller species which
seldom attains more than one foot in diameter. On low
or wet ground, the wood of the American elm is light
colored and coarse in the grain, but a new use has been
found for this variety. It issteamed and sliced into
sheets by revolving short logs upon a long knife-edge.
Thesc make excellent fruit barrels, cheese boxes, ctc.,
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and it has now assumed a higher value on this account.
The tougher varieties are in demand for ship-building.

Bur Oak.—This is the white oak of Manitoba and
the country round the west end of Lake Superior. It
is also abundant in Nova Scotia. The timber is of ex-
cellent quality, but the tree does nut grow to so large
a size as the next.

White Oak.—Of the eleven species of oak found in
Canada, several are locally called * white oak,” but the
white oak proper is confined to the provinces of Ontario
and Quebec. In the first, it was formerly common in
the valley of the Ottawa, and thence westward to
Georgian Bay and throughont the lake peninsula, but
most of the trees fit for export have been cut down.
Large trees in groves were formerly found as far north
as the head of Lake Temiscaming. In the other pro-
vince it is not found much to the north of the city of
Quebec. .

Red Oak.—This is the most northern species of
oak in Canada. It grows to a large size, but its wood
is too brittle to be of much value. When “cut on the
quarter,” it exhibits the markings peculiar to the oaks
in a beautiful manner, and is now being much used for
furniture.

Sugar Maple.—In Ontario and Quebec, the
northern limit of this tree runs near the 48th parallel
from Michipicoten on Lake Superior to the mouth of
the Saguenay, but the sugar maple is also found,
though often sparingly, throughout the whole region
south of the St. Lawrence, and also in the maritime
provinces and southwestern Newfoundland. Westward
it does not extend beyond Lake of the Woods.

Basswood, or Linden. —The northern limit of this
species runs from the east side of Lake Superior to near
the city of Quebec and thence in the same latitude
through northern New Brunswick. It is a large tree
with soft, fine.grained wood, which is used for many of
the same purposes as white pine. Is also used for
building canoes and in carriage and sleigh-making,

Besides the foregoing trees, Dr. Bell spoke of the
butternut, black wainut, red cedar, flowering dogwood,
tulip-tree, the hickories, chestnut, black and soft maples,
beech, ironwood, buttonwood, cottenwood, aspen,
balsam-poplar, cherries, thorns and willows.

THE QUTLOOK FOR THE ELECTRIC RAILWAY."

BY F C.ARMSTRONG, CAN. GENERAL ELECTRIC CO., TORONTO.

It is a significant evidence of the confident spirit
with which we have learned to regard the sure and
rapid progress of modern electrical invention that we
accept to-day without comment and as an established
practice what was but yesterday a matter of tentative
and doubtful experiment. This rapidity of achieve-
ment has characterized the development of the electric
railway, in common with the other great departnents of
electrical industry, and has already been productive of
results of which we can scarcely as yet appreciate the
cconomic and social importance.

Up to within the past year, however, the appli-
cation of electric motive power for railway purposes has
been practically limited to the improvement, amounting
to a revolution, of the street railway proper, and an
extension of its field as the suburban railway. The
work in this directinn, though difficelt in detail, is neces-
sarily limited in range, and at the present moment may
be said to have reached a stage approaching finality.
The strect milway motor of to-day may be counsidered,

*Apaper read before the Canadian Elcetrical Association,
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in view of the conditions under which it operates—
limited space, exposed position, light weight and
severe service, as a highly efficient and satisfac-
tory machine. The controlling apparatus has been
developed to an equally high degree of per-
fection, ensuring in the best types a maximum
economy of current, and reduction of strain on the
motors under varying conditions of operation, and even
adding to its normal function the duties of an electric
brake. In the power-house, the substitution for the
small belt-driven generator, of the large, compact, slow-
speed direct-connected unit, with its steel frame and
iron-clad armature, leaves little room for improvement
inthe way of higher efficiency, closer regulationor greater
durability. Improvements in design and material have
done much to remedy the unsightliness and unreliability
of the devices used in overhead construction and the
standard pressure of 500 to Goo volts is-found, even for
suburban extensious of considerable length, to be com-
mensurate with a reasonable copper economy. Froma
financial point of view the position of the electric street
railway is equally assured and satisfactory. No field
for legitimate investment is now more favorably con-
sidered than that offered by the securities of a well-
managed and well-equipped electric railway in a city or
town of any size suitable to its capitalization. As evi-
dence of the financial importance to which the electric
street railway interests in Canada have attained, may
be cited the fact that there are at present in operation,
or being constructed in the Dominion, 36 electric street
railways, having a total mileage of close upon 6oo
miles, using 750 motor cars, with a total generating
capacity of 19,500 kilowatts, and representing an actual
investment in round figures of over twenty millions of
dollars.

At this point, and ata meeting held in the city of
Toronto, it is peculiarly fitting by way of contrast and
as epitomizing the development of less than one decade,
to quote from a catalogue issued nine years ago, in
1887, bearing the title *The Van Depoele System of
iflectric Railways,” in which under the heading “ Facts
about running the Toronto Electric Railway in 1883,
we find the following : ** Plant consisted of one engine,
automatic, 10X 16 cylinder, 150 revolutions]per minute;
one clectric generator, forty-horse power; one electric
motor, thirty-five-horse power; one motor car, weight
six tons; three passenger cars, cach two tons. Average
number of passengers carried, cighty-three per car;
cstimated weight of passengers per train, 16 tons; total
weight of train, 11 tons ; length of track, one mile (with
onc grade of six per cent.); average speed, 30 miles per
hour; passengers carnied in five days, 50,000; average
consumption of coal per day of ten hours, 1,200 lbs.:
distance travelled in ten hours, including stopping to
take on passengers, 200 miles.”

The generator in the cace, it may be added, was a
4o-light arc machine, having, it is stated, * an electro-
motive force of 1,300 volts, and an intensity of current
of about 18 amperes,” and the single motor, belted to
the axle, was a 35-light machine of similar type. Inthe
same catalogue we find a description of each of the Van
Depoele roads in operation at the date of its issue.
The list is a short onc—Montgomery, Alabama, 13
miles; Detroit, Mich.,, 13 miles; Windsor, Ont., 2
miles; Appleton, Wisconsin, 43 miles; Port Huron,
Mich., 3 miles, and Scranton, Penn., 2 miles; a total
of 143 miles. It is amusing to notc {ollowing this
modest list of roads installed, the bold challenge that

*as the matter now stands we have more miles of elec-
tric railway now in successful operation than all the
other electric railways in the world combined.”

Coming now to a consideration of the subject of
this paper, it is not unreasonable to augur from the
success of the electric railway in the past, an outlook
for the future equally brilliant and promising. We may
leave out of consideration the work which still remains
to be done in affording rapid transit for the cities and
towns which are as yet either working without street
railways altogether, or in which the existing systems
are still operated as horse or cable roads. The horse as
a propulsive agent for the street car, is steadily pur-
suing his course to his destined place in the museum,
while the cable, in spite of the tremendous inertia of
invested capital, is, except in the most congested por-
tions of the larger cities, rapidly giving way before the
greater economy of electrical operation. The recent
clectrical equipment of the extensive Pittsburg cable
systems, involving the abandonment of an investment
of many millions of dollars, may be instanced in this
connection,

The field for future development in electric trac-
tion lies in two distinct directions ; in the first place, in
the equipment and operation of that recent but now
most important factor in transportation—the light or
secondary railway—which will in time take form as a
network of feeders and channels of distribution for the
large centres of population and the great trunk railways ;
in the second place, as a successor of the steam locomo-
tive in the-operation ‘of the trunk systems themselves.

It is in the first direction in which already some
development has taken place, that we may expect the
most substantial immediate progress. The possibilities
of the light railway have of late been the subject of
anxious and careful scrutiny on the part of political
economists in England and on the continent generally,
as a possible relief for the present acute and world-wide
agricultural depression. Without going into the social
or economic phases of the question, it seems undoubted
that from all the large centres of population and pro-
duction we may expect to see systems of light railway
lines radiating to the limits of their spheres of commer-
cial influence, and affording at a minimum of cost an
adequate mecans of transportation and interchange of
the products of the furm on the onc hand, and of the
factory on the other.

For such a system, requiring a frequent and flexible
but not a heavy or high speed service, no enormous in-
vestment of capital would be required. The use of the
public highway would save the otherwise heavy outlay
for right of way, and its grade could, for the most part,
be conformed to. The track and roadbed, even with
rails heavy enough for standard freight cars, can, it has
been shown, be laid for little more than the cost per
mile of a first-class macadamized roadway. The de-
preciation charges, under normal conditions, would be
certainly no greater, and the cost of equipment and
operation with electric power, even with the transmis-
sion limit of our five hundred volt direct current appa-
ratus, such as to render practicable the working of such
systems over a considerable range. Wehave in Canada
several examples of this class of railway, as yet on a
limited scale, but in each case affording facilities for
transportation, both of passengers and light freight, re-
cognized as being of the utmost value to the public.
Each of thoseroads is, it is encouraging to note, yicld-
ing a fair return for the money invested. In the same
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way the branch lines and feeders of the trunk railways,
which are now operated in many cases at a loss, mainly
by reason of the inadequate service to which they are
limited by the use of the steam locomotive, would, if
clectrically equipped for a light and frequent service,
become a productive part of the system to which they
stand at present in the relation of a necessary evil.

It scems, therefore, reasonably clear that in the
development of the system of secondary railways which
are coming into being as the result of a pressing eco-
nomic necessity, the electric motor 1s to find a new and
widely extended field of usefulness. The great
desideratum at present for this work is a suc-
cessful alternating railway motor which, it is safe to
anticipate, will be added to the hst of standard equip-
nient in the very near future. Under present conditions,
while the use of the booster or of polyphase trans-
mission apparatus with rotary transformers has made
commercially possiblethe supply of current for distances
up to twenty miles, or even more, from the power house,
their availability has been lessened by the drawback of
excessive loss in the one case and of great cost in the
other.

Before leaving this part of the subject, however, it
would be as well to point out, in view of the alacrity
with which the possibilities which we have been dis-
cussing are being taken up asa new and promising field
for the exercise of their peculiar abilities by the versa-
tile and talented class of gentlemen known as promoters,
that there is no reason to suppose that such a wholesale
programme of light railway construction and conversion
of existing steam branches would be an immediately
profitable or possible undertaking. In many cases the
gains made will be in the form of a general public
benefit rather than a concrete return in dividends for
the money invested. The smaller and more profitable
openings for the construction of these lines will afford
a field for private enterprise, but any comprchensive
scheme will undoubtedly demand, in the form of govern-
mental aid, the support of the public, who will be its
main beneficiaries.

We may now consider briefly the position likely to
be attained by the electric motor as a successor to the
steam locomotive in the operation of the great trunk
lines. Here the conditions differ materially from those
which have led in so short a time to a practicaily com-
plete possession of the field of strecet railway traction,
and which seem likely to produce similar resuits in the
casc of the secondary railways. It must be conceded
that no opening or necessity exists for the construction
of new trunk lines operated clectrically in competition
with existing steam roads. The eventual triumph of
electricity over steam, for heavy locomotive purposes,
will come in due course as a result of the establishment
of its superiority for the service, but its general adop-
tion will be delayed beyond that point by a natural re-
luctance to wipe out the capital represented by existing
cquipment. It must be recognized that the evolution
which attends all branches of mechanical development
has produced in the steam locomotive of to-day a type
admirably adapted to the work which it has so far
been called on to perform. It is in the continual
demand on the part of the public for higher and higher
speeds between terminal points, and the still more
imperative necessity, in the face of keen competition and
lowering rates, for a reduction of operating expenses to
the minimum point, that we may expect to find ulti-
mately the most favorable contributing cause for the
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general adoption of electric motive power on the trunk
systems. The direct rotary action of the electric motor
and the practical limitation of its power only by the
capacity of the stationary source of supply, entail the
possibility of an increase in rates of speed up to the
highest point at which a perfectly constructed roadbed
without grades and curves will hold a car on the track.
A recent study of the operation of the Peunnsylvania
Railway would seem to show that such savings in fuel,
labor and maintenance accounts would follow its re-
equipment for electric traction as to miake it commer-
cially desirable, even under present conditions.

It is no extravagant prediction to say that members
of this Association who witnessed, in 1885 and 1886, at
the Toronto Exhibition, the modest beginnings of elec-
tric traction in Canada, will see it supersede the steam
locomotive in the operation of the Canadian Pacific and
Grand Trunk Railway systems.

THE CURTIS DAMPER REGULATOR.

The Curtis damper regulator consistsof a composition cylinders
accurately bored and reamed, within which is a long, loose.fitting
plunger, fitted with water grooves, thus being both tight and
frictionless. As the pressure is always one way, the plunger merely
rests on the collar of the rod, and there cau be no cramping even if
the rod should be out ofline with the bore of the regulator. The mo-
tion of the plunger is communicated by a , oke and chain to the lever of
the damper, on which is hung sufficient weight to open the damper
and overhaul the plunger In some styles of damper regulators it
is needful to have street-water pressure to do the work, and in many
cases this is not available, and is always sloppy and wasteful of
water. \Where street pressure is not available, stcam from the
boiler is condensed in long coils of pipe, in order to obtain under
pressure the large quantity of water requisite to operate the regu-
lator. All this waste is avoided when using the Curtis regulator,
as the steam used would not make a quart of water a day. The
plunger is operated by steam direct from the boiler, and the whole
pressure in the hoiler is therefore available to operate the damper
if ncedful. As a matter of fact, only so much pressure is used as
is 1equisite to lift the weight, usually not more than 10 1bs. to the
inch on the plunger. The admission of steam to the plunger is

graduated by the side set screw, so that the same stately, steady
movement is accomplished with ecither high or low stcam. The
admission of steam is controlled by a sensitive, metallic diaphragm,
which operates the valve ona motion of a two hundredth of an
inch, or onc-cighth of a pound pressure. To operate it, a given
load—say 6o or 100 pounds to the inch—is produced on the regu-
lator diaphragm, by screwing the handle in.  \When the pressure in
the boiler reaches the limit, it lifts this load, and permits steam to
enter the space over the plunger, slowly pushing it down and
closing the damper. When the boiler pressure falls below the
limit, the valve closcs, and ths pressure, passing from the bottom
to the top of the piston, puts the piston in equilibrium, and allows
the weight, slowly settling down, to open the damper, thus con.
trolling the pressure at the desired limit. Al the working parts
are of the best composition, and in operation have been tested by
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ten years' service, and found to be practically indestructible. The
accompanying illustration shows a Curtis Damper Regulator as used
in a large establishment in England to control the pressure of the
boiler by throwing an automatic stoker inand out of action, accord-
ing to the steam pressure.

The makers guarantee that the motion of the damper will
begin to change from one direction to the other on a variation of
steam pressure of one-quarter of a pound cither way from the point
at which it is set to operate.

‘Thehook in the top of the yoke is a turn-buckle, by means of
which the chain can be lengihened or shortened at will, so that the
damper can be shut so close as to prevent combustion, and at the
same time not thrqw out gas. By mecans of the clamp on the
plunger rod at the bottam, the amount of opening of the damper
can be changed at different seasons or with different coal.

The D’Este & Seely Co., manufacturers of the Curtis Regulator,
make the following claims for this mechanism : ** Long experience
has demonstrated that with our regulator, a damper partly open is
just as effective as it would be wholly open without the regulator,
and great economy is effected on strong drafts, by using only part
of the damper area.  We have saved 15 per cent. of the fuel while
reducing the stroke of the damper from 1o inches to 334 inches.
\We guarantee a saving of § or 9 per cent. over the best hand regu-
lation, or the old style (diaphragm and lever), and it often comes
up to 15 per cent. of all the fuel Now a word as to the reasons
why we are willing to guarantee and why we do accomplish these
savings \Ve open the damper as wideas is needful for perfect
combuzstion and burn the fuel at a high temperature, with enough
air to climinate the carbonic oxide. A few momeats of this sharp
combustion raises the pressure the onc-eighth or one-quarter pound
requisite to close the damper, which shuts close enough to stop
combustion and hold the heated gases in the tubes until they have
given out their heat to the water. Then the pressure falling the
one-eighth or one-quarter pound, the damper opens and the pro-
cess is repeated.  ‘The damper is closed before clinker has time to
form, and opened before the fuel is cooled injuriously.*”

The company have about 1,200 of these regulators in use in
the United States, and are establishing a successful trade in Eng-
land and Canada.

THE PACKARD TRANSFORMER.

Prior t, this year the lPachard Llectrsc Company, ot St
Cathanines Ont had never manutactured their transtormers n
Canada, but impuried them all trom the Warren factory. Since
then they have tren pushing the transfutmer trade and meeting
with every success  The first dlaim made wuth thus transtormer s

its regulation. The makers say: ** Tests have shown that we have
the highest regulation on the market of any transformers, cffici

ency and life being equal.  Our small 10.light transformers regulate
within 23 per cent., whereas our 100-light transformers regulate
within 13, per cent. This, as you will appreciate, is an extremecly
smalldrop. The reasons for this regulation are shortness of magnetic
circuit and the entire absence of any bolts in the iron, aswell as only
onc break in the magnetic circuit.  Our circular coil also requires
shorter wire than any other form, and we use a very large cross.
section of copper, and all wire in the transformers is active and has
no dead ends  \We have, of course, as well as other manufacturers,
made a special study of insulation and we now use a form of insula-
tion which will stand the very low temperature that many of our
transflormers are subjected to in winter, in the Dominion. This is
of very great importance where 2,000 volt primarics are used and
is absolutely nccessary, that no infinitesimal cracks should be
formed in the insulation by any temperature the trans{former may
be subjected to any winter. Ve feel that we have attained prac-
tical perfection in the mechanical construction, and the usc of vul.
cabeston spools is far in advance of the old style rectangular form,
necessitating the taping that has been freely used in the past and is
generally used to day.  Vuleabeston is almost as strong as brass,
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and no abrasion of the insulation can possibly take place. This
makes the finished coil mechanically peefect.  We do not claim any
higher efficiency than the Lest transformers on the market, as this
has everything to do with the quality of the iron used, but we use the
best iron that can be obtained. We feel that our fusing device,

which we send you an electro of, is mechanically and electrically
correct. Inbreaking the circuit it is as positive and sharp as a knile
switch and isalways absolute and reliable in making contact. There
are no delicate springs to get out of adjustment and no tools are
necessary for re-fusing. All plugs are interchangeable, and, as our
fuse boxes are on oppositesides of the transformer, there is no danger
in blowing. It makes the lineman’s work casy, and this, with the
ordinary intelligence of a lineman, is an important point. Ve
make a special line of transformers for low frequency, and the re-
sults we are obtaining with these are lughly satisfactory in every
respect.”

ADDRESS BY PRESIDENT AMES OF THE ONTARIO
ASSOCIATION STATIONARY ENGINEERS.

After thanking the members for his re.election, the president
said  * As a member of this association, I will be ready at all umes
and under all circumstances to advance its interests, and the inter-
ests of the engineers generally  The interests of the engineers 1n
this country depend largely on their own endeavors to prucure an
cducation in the principles involved 1n operating a modern steam
plant  The rapid strides made almost daily n tire advancement of
this science make an up to-date hnuwledge of these facts indispen-
sable; and it is being recognized that the opportunities offered by
this and other similar societies, together with the vanous
publications connected therewath, greatly facihitate the
acquiring of such a knowledge.

I am glad to be able to state that the Ontario Asso-
ciation has progressed very favorably dunng the past
year, as is evidenced by the fact that over 150 certifi-
:ates have Deen issued by the Registrar for the current
year, making in all some 700 now in force in this Pro-
vince. That such a showing is eminently sauisfactory,
1 am sure you will agree with me, knowing as you do
that the engineers of this Province are not, unfortu-
nately, under a compulsory law. The reduction of re-
newal fees on, I think, two previous occasions, has without doubt
had a beneficial effect. 1 would respectfully suggest, however,
that the fces, as at present, remain for at least another year,
viz,, $, 75 cents and 5o cents for 1st, 2nd and 3td class respec-
tively, this being as low as possible consistent with the raising
of a revenuc sufficient for the proper carrying on of the affairs
of the association.

1 will now call your attention to the very important question
of legislation. As you are doubtless all aware, a joint committee
from the Ontario Association and Canadian Association of Station-
ary Engineers was appointed, for the purpose of drafting a measure,
to be presented at the last session of the Ontario Legislature, such
as would procure for the Province a compulsory license law, This
very laudable attempt, for the carrying out of which the members
of the said committee deserve all praise, I regret very much to say,
fell through, owing to the lateness of the session.

* I would at this time likc to impress upon the officers and
members of this board, and also upon the officers and members of
the Canadian Association throughout the province, the absolute
necessity of a compulsory law ; and I am quite sure that the major-
ity of the engincers and stcam users will beartily indorse any action
the Government may take tending in such direction. Appalling
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boiler explosions have been very frequent of late, attended by great
loss of life, leaving out of consideration the amount of property
destroyed and the employees thrown out of work. I would ask
that this question now receive your most carcful attention, and
that a joint committee of the O.A.S.E. and C.A.S.E. be appointed
at an early date to draft a workable measure, such as will comply
with the interests of cngineers and steam users at large. I do not
hesitate to say that the steam users of this province are beginning
to realize that the aim of the O.A.S.E. and the C.A.S E. is to place
before them a class of men capable of handling modern stecam
plants on a safe and cconomical basis, a not unimportant matter
in these days of close manufacturing competition. The above
mentioned societies are striving, to-day, to make better, more care-
ful and more intelligent engincers of their members, and I trust
that every success may attend them in all directions, I desire to
see the engineers of this province, wheraver a sufficient number can
be Lrought together, take steps for forming local associations, with
the view of acquiring mutual instruction and improvement,

* I am pleased to state that no one complaint has reached me

from any source whatever, as regards misconduct, intemperance or °

incompetency. I will also ask you to consider the advisability of
changing our present date of meeting to the 24th of May, as it will
afford a greater number of those interested an opportunity of at-
tending. In conclusion, I ask your carnest and undivided attention
to the business that may be brought before you, and to relrain
from useless and needless discussion, that all the questions may be
disposed of in the limited time at our disposal.”

A NEW PRODUCT OF ASBESTOS ROCK.

A year ago last May the Jeffrey asbestos mine, one of the
oldest and largest in the asbestos region of Quebec, stood idle, and
the adjoining village of Asbestos, which depended upon the mining
operations, wore a deserted look, and its population was reduced to

so far proved itself vastly superior in every point to any lime and
sand plaster. Being of asbestos, it is, in the first place, incombusti-
ble, while its reputed non-conducting properties make it a warmer
material for winter; it is lighter by a larger parcentage than sand
plaster ; itis very clastic and will not crack with age or by the
settlement of walls; its adhesive properties are remarkable, and
finally its adaptability for walls or piping subject to exposure to
extremes of heat and cold, may be naturally inferred from the
nature of asbestos itsell.  Any one of these points of superiority
would give it a place in the commercial world, but when all these
points are combined in one article and whea the raw material of
the article itself is recovered from what has hitherto been carted to
the waste heap, it will be seen that asbestic wall plaster is
anewcreation. The asbestic wall plaster sticks to tin, sheet iton
or other metal almost like glue, and a sample the writer sawon a
hot air pipe was subjected to an amount of pounding and bending
which would have broken ordinary plaster into fragments. Thos.
Curran, of New York, in a report made on asbestic, says it is also
a non-conductor of sound, and adds these remarks: ** As we know
asbestos is fireproof, it is not necessary to say anything further on
that point. It is a non-conductor of sound; it will not crumble
and there is an immense saving in working it.”” Such firms as F.
Hyde & Co., Alex. Bremner, W. & F. P, Currie & Co., P. Lyall
and Thos. Pringle & Son, of Montreal, have made tests of the
asbestic wall plaster, and not only endorse most of the claims for
it, but predict that it will revolutionize the plaster trade. It is pro-
duced in two grades known as *rough* and * hnish.” The
former, when applied to walls, will be of the nature of asbestos felt
board, and the latter, which is pure asbestos fibre of great fineness,
gives a beautiful and marbly finish to the plaster. It is said that
while the cost of asbestic plaster does not exceed that of good lime
and sand, its covering capacity is far greater than ordinary plaster.

The following are the directions for use: For Roughing Coat.

—Slack one barrel of lime, and while liquid run through a sieve
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THe JEFFREY Mine—xow OwNeD BY

trative genius of Feodor Boas, of St. Hyacinthe, the old mines are
not only in active operation, but the village has more than doubled
in population within the year—being now goo~—~and an entirely
new industry has been created in addition to the work formerly
carricd on here.  If heis a benefactor to his race who causes two
blades of grass to grow where only one grew before, Mr, Boas will
surely be known as a benefactor to Canada, and more particularly
to Quebee, in an cmineat degree ; for the new industry which Mr.
Boas has introduced will utilize millions of tons of asbestos rock
which has heretofore been counted waste, and will bring into com-
merce an article of great importance in the construction trades. By
a scries of cxperiments it was found that the sections of asbestos
rock lying between the layers of fibre were tucmselves reducible
in part to a finc fibrous pulp, which can be made
into a wall plaster. This wall plaster—to which the Danville
Asbestos & Slate Co.. of which Mr. Boas is the head, have given
the very apt name of ** Asbestic wall plaster *—has been appliced to
walls and to various suriaces of metal, ctc., under varying condi-
tions of temperature and exposure, and under each condition it has

THE Dmvu,x.x_ ASBESTOS AND SraTE Co.

into a box large enough to hold one ton (20 bags) asbestic rough.,
Mix thoroughly, adding the requisite amount of water. Grounds
should not be more than 34 inch on lath and ¥ on brick.

After the lime and asbestic is thoroughly mixed, it is best to
allow it to stand at least 24 hours before being used.

For Finishing Coat.—Mix onc part of lime to two of asbestic
finish, and gauge with plaster of Paris for barder finish. Owing to
the adhesiveness of the material the darby should be covered with
zinc.

A representative of THE CANADIAN ENGINEER visited the mines
and works a few days ago and was much impressed with the work
being carried on by this enterprising company, which bas a capital
of $250,000, and the chief shaccholders in which are Feodor Boas,
Maritz Boas, of St. Hyacinthe; J. N. Greenshields, of Montreal,
and the H. W. Johns Manufacturing Company, of New York.
The last-named company are among the largest manufacturers of
asbestos fibre in the world. \When the asbestos trade became de-
pressed a few years ago, the product of the Jeffrey mine—which
was the first or onc of the first opened in Quebec about 235 years
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ago—fell away, and finally the mines were closed. The present
coinpany was formed, and last year opened it up as before stated,
and to-day it is one of the most promising industries in the Province
of Quebec  Though the asbestic branch of the business is in its
carly infancy, they are already putting up from 2u0 to juo tuns of
this material a week, and there arelying around the mines between
8,000,000 and 10,000,000 tons of rock, which had during the last
«anarter nf a century been carted off as worthless, but can now be
converted into the new wall plaster  As (o the future supply, buth

ACETYLENE (AS.*

BY GEO BLACK.

Calcium carbide and acetylene gas have been hnown to scien-
tists for many years, but that 1t had an industrial future and com-
mercial pussibilities of the highest order 1s the discuvery of 1hos.
I.. Willson, a Canadian.

Sir Humnphrey Davy ubserved that when carbon and potassium
were heated sufliciently to vaporize the potassium, a carbide was
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DaNvVILLE AsBESTOS AND SLATE C0.'s WoRKs—DISTANT VIEW sinowiNG HILL o¥ ASBEsTOS.

of the pure long fibre and the asbestic producing rock, it is
impossible to form an estimate. That it is enormous, may
be gathered from the fact that the mines here underlie a surface
of 75 acres, and of the five large pits now worked some are 300 feet
across and excavated to a depth of 100 to 140 feet, with no sign of
diminished quality or quantity.  Six hoisting engines are at work
lifting rock, one of them having just been put in at a cost of $2,000
Steam power is used, the engine room containing a battery of four
boilers of 120 horse power, cach, the main engine being 700 horse
power, with a fly-wheel of 18 feet diameter Rope transmission is
used to distribute power, the farthest pit being oo feet away. For
reducing the rock there are 14 stonc crushers some weighing 48
tons and taking in a piecc of rock of a ton weight at a time.

formed. In 1836 Brezelius announced that the black substance
formed in small quantities as a by-product in producing potassium
from potassic carbonate and carbon, was carbide of potassium.
Wohler in 1862 made carbide of calcium by fusing an alloy of zinc
and calcium with carbon. He ascertained that it decomposed in
contact with water, forming calcic hydiate and acetylene. Berthe-
lot in 1866 described sodium carbide or acetylene sodium. He dis-
covered that the high temperature of the electric arc within an at-
mosphere of hydrogen would unite with carbon of the charcoal
terminals and formacetylene gas In 1888, Willson, in trying to form
an alloy of calcium from some of its compounds in an electric
furnace, noticed that a! mixture containing lime and powdered an-
thracite acted on by the arc, fused down to a heavy semi-metallic
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New AsBESTOs WaLt PLASTER FacrTory.

The building in which the asbestic is manufactured is 250 feet long
and five stories high. and is so erccted on the hillside adjoining the
mine that stone laden wagons can drive straight to the doorways
of all five stories to deliver their loads. Special machinery has
been designed to manufacture the asbestic. After the rock has gone
through the big crushers it js further reduced and carried on
through a serics of carriers, blowers and separators, till it is de-
livered automatically into bags in some cases, and in others
into large rooms in which the atmosphere is charged with a con-
stant storm of snowy fibre, which steadily deepens on the floor till
it is waist high. The company have erected, and are now calarg-
ing. their own machine shops, and, though but little over a year in
operation, now employ 200 hands. The careful plans and excelient
cquipment of these works reflect the highest credit on the organ-
izers, and if the province of Quebec, with its great water powers
and other natural advantages, had a few more men like the Messrs.
Boas, its industrial progress would be greater than it is.

Garsox & Co., St. Catharines, Ont., has been awarded the
contract for the Petrolia water works at $131,945. This is exclusive
of the pumping plant.

mass, which, having been examined and found not to be the substance
sought for, was thrown into a bucket containing water near at
hand, with the result that violent effervescing of the water marked
the rapid evolution of agas, the overwhelming odor of which enforced
attent'un to its presence, and which on the application of a match
burned with a smoky but luminous flame and numerous explo-
sions. It was acetylene gas. To Willson is due the credit of dis-
covering how to make calcium carbide, at the price of about one
cent a pound in unlimited quantities, instead of the rare laboratory
product obtained in grains, at the ratc of about $10,000 per pound,
thus producing not only a new light, but for manufacturing and
commercial purposes opening up a vast range of new combinations
of hydro-carbons at a much cheaper rate than ever existed before.
The possibilities of cheap carbide for light or chemical combin-
ations places Willson in the front rank of the scientific men of the
age.

Calcium carbide, Ca C2, is a dark btown, dense substance,
having a crystalline metallic fracture of blue or brown appearance,
with a specific gravity of 2.262. In a dry atmosphere it is odor-
less, but in a moist atmosphere it emits a peculiar smell, resembling
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garlic or phosphorus, When exposed to air in lumps it absorbs
moisture, and the surface becomes coated with a layer of hydrate
of lime, which to a certain extent protects the rest of the substance
from further deterioration. It is nut inflammable and may be ex

posed to the temperature of a blast furnace without taking fire, the
exterior only being converted into lime., \When brought into con-
tact with water or its vapurs at ordinary temperatures, it rapidly
decomposes, one pvand when pure generating 5.8y cubic feet of
acctylene gas at a temperature of 64° F. It is manufactured from
powdered lime and carbon in the shape of ground coal, coke, peat
or charcoal, these two substances being fused together in an elec-
tric furnace  The lime and carbon, having been ground to a fine
powder, is intimately mixed in a certain proportion and fed into a
crucible or furnace, the lower part of which has a carbon plate
which is attached to one of the dynamo terminals; the other ter-
minal is connacted to an upright carbon resembling the upper car-
bon of an arc lamp, but much larger, being about three fezt long
and 12 by 8 inches in cross section. An alternating current is
delivered by means of transformers to the carbons at about 100
volts and 1,000 amperes. A small portion of the mixture is fed
into the furnace, the upper carbon is raised about three inches to
form an arc, and the mixture is fused by the intense heat which
ranges from 3,500 to 4,000 deg. C., while that of the ordinary smelt-
ing furnace is gnly 1,200 to 1,500 deg. C. The carbon is gradually
raised and fresh mixture fed in till a mass of molten carbide about
three feet high 1s made, when the current is turned off and the car-
bide allowed to cool. The noise of the arc is said to be very pecu-
liar, especially when the supply of mixture begins to fail.

To positively ascertain the cost of this product, the Pro-
gressive Age, of N.Y., sent three commissioners to T. L. Willson's
aluminum factory at Spray, N.C. in March last, to investigate
thoroughly, and their report is published in that journal under date
of 16th April, 1896. ‘The commission consisted of Messrs. Houston
and Kennelly, well-known electricians, and Dr. Leonard P. Kinuni-
cutt, director of the Department of Chemistry at Worcester Poly-
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water-power at Suray, and also in Canada, at a cost not exceeding
$5 per h.p.  On this basis, and assuning L at 2,50, C at 2.75, and
P 5 00, the figures would amount to 2.18 + 1.55 + 2.¢8, or a total of
$5.81.  The cost of lime and coke, however, 15 placed at a very low
figure, but it 1s evident that the true theoratical minimum price 1s
between $5.81 and $8.73.

1 have also the following estimates us .ost at the Miagara Falls
establishment, to producc one tun of carbide, at rate of 1o tons
per day:

It requires 200 electrical h.p., 24 hours at $20 per year, $10.95

" 1,440 lbs. coke, at $3.50 perton ......veuinee.  2.52
o 1,800 lbs. lime, at $4.50 per ton «...cveeveeee. 405
“ Labor, depreciation, etc., €tCeeveviiiieraceees. 6.8

$23.70

1t is noticeable that this estimate is somewhat in excess of the
theoretical values as laid down by Messrs. Houston and Ken-
nelly, and may be improved on as experience is gained, 1
was informed that the first run of carbide manufactured
at Niagara Falls early in May gave about 25 per cent. better
results than their estimate, and that they hoped to improve still
more as th, gained experience and the men got used to their work.

Mr. Willson commenced to erect a factory at Merritton, Ont.,
in April, on the old Welland canal, where he has secured 1,500-
horse power at locks 8, 9 and 10, and expects to turn out carbide
at the rate of 7)4 tons daily at the lowest possible cost. He has
also secured a very large amount of power in the Province of Que-
bec, where he intends to manufacture not only for Canada, but for
export to foreign countries. It is quite evident from the report of
the Progressive Age commissioners, and from the experience of the
Niagara Falls Company, that calcium carbide can be made and
sold at a price to compete with ordinary gas and electric light.

It takes to produce roo lbs. carbide, as shown theoretically
87% lbs. lime and 56X lbs. of carbon : of the latter 3734 ibs. com-
bine with the metal calcium and 183 1bs. combine with the 25 ibs.
of oxygen of the lime, and escapes from the furnace ascarbon
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I technic Institute, who investigated thoroughly and took full charge monoxide, in accordanze with the following formulmx :—
,"; of the factory during two secparate days, making two runs of the Ca0 +3C =CaCz + CO.
n_ substance and taking samples with them for testing in their own 87% Ibs. 4 56} Ibs. = 100 Ibs. 4 433 Ibs.
3 laboratories. Notwithstanding that the factory at Spray was only Ca Cz2 = Ca + Ca.
2 an experimental one, and the greatest possible output only one ton 100 1bs. = 6234 Ibs. + 3734 1bs.
per 24 hours, and the fact that transportation of material was co =C + O.
excessive, costing $3.05 per ton for coke and $4.55 per ton for line, 43X Ibs. = 183 Ibs. 4 25 Ibs.

and estimating $11 per day for labor, including a superintendent
at $4 per day, they figure the cost at $32.70 per ton. Messts,
Houston and Kennelly add a separate estimate for the production
of five tons daily under more favorable circumstances, but with
water power at $5 per year as at Spray. and figure the cost at
$20.04 per ton. They add, “ the cost of producing calcium carb.

Calcium carlide contains 62 § parts of calcium and 37.5 parts
carbon in roo, and when brought into contact with water acetylene
is generated to the extent of 5 8y cubic feet of gas tv each pound of
carbide used: or by weight 100 Ibs. of carbide and 563 Ibs. of
water evolve 40.63 Ibs. of acetylene gas and form 115.62 lbs. of

I
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'\.}: clectrically, is evidently limited by the cost of lime, coke and calcic hydrate (slacked lime) in accordance with the following
3 electric power. no matter what the scale upon which the process is ~ formula:—

4 conducted. If we assume a perfect electric furnace. in which CaCz + 2H20=CaOH20 + Caz2 Ha.

- neither material nor encrgy is wasted, we know that one ton of 100+ 56.25 o= 135.62 + 40.625.

) carbide would require for its production 1,750 Ibs. of lime The acetylene gas so generated contains in 100 parts 92.3 parts
and 1,125 pounds of pure coke. It has also been cal- of carbon and 7.7 parts of hydrogen, or in the 40.625 pounds gene.

culated from thermo.chemical data that 1} electrical h.p.
hours will be almost precisely the right amount of energy
to produce one pound of carbide, or 3,000 h.p. hours per short ton
of carbide. Consequently, if L is the cost of lime in dollars per
ton, C the cost of coke per ton, and P the cost of an electrical h.p.
hour, a theoretically perfect plant would yield carbide at a cost per
ton, exclusive of labor and fixed charges, of 0.875 L+ o0.5625
C 43,000 P. For example, if lime (assumed pure) costs $2.50 per
short ton, coke (assumed pure) cost $2 75 per short ton, and
an clectrical horse-power of 300 working days of 24 hours each
costs $12 at furnace terminals (01667 cent per working
horse-power hour), the limiting cost of carbide in a perfect furnace
would be $5.73 per short ton. We may therefore summarize as
follows : Calcium carbide by the clectric furnace cannot be manu-
factured cheaper than $8.73 per short ton—for material and power—
exclusive of electrode carbons, labor, depreciation, interest and
other fixed charges. Owing to impurity of materials and departure
from theoretical perfection in the clectric furnaces, we found at
Spray the actual cost of material and power, irrespective of clec-
trode carbons, labor, etc., is 1.335 L4-1.125 C+ 5122 P, Under
favorable conditions suchas we belicve can be realized in particular
localities, the total cost per short gross ton on a plant whose output
is five tons daily, might be $20. Under the actual conditions exist-
ing at Spray during our tests, we find the total cost to be $32.96
per short gross ton, if theplant were worked continuously.”

In the above lowest estimate of Messrs. Houston and Kennelly
they place horse-power at $12, whereas Mr. Willson has secured

rated from 100 1bs of carbide we have 374 lbs.of ‘carbon and 3%
1bs. of hydrogen.

Acetylene can be produced from carbide by the addition of
water and distributed and stored in a gasometer, or the gas may be
compressed into a liquid and kept in a snitable cylinder and drawn
off as required for consumption, a reducing valve being adjusted to
give the necessary pressure for burning. One cubic foot of liquid
expands into joo cubic feet of illuminating gas, so that a large supply
may be stored in a very small space, but for experimental purposes
and for a limited supply it is preferable to make the gas direct from
carbide and store it ina gasometer. The pressure necessary to
liquefy acetylenc depends upon the temperature. At 67° it requires
a pressure of nearly 6oo Ibs., and 32° 323 1bs, at 28.6" below zero
135 1bs., and at 1,160° balow zero 15 Ibs. Ve sec that there is no
danger of freezing it in any habitable place. As an illuminant
acetylene surpasses in brilliancy all other known illuminants,
When burned at the rate of five cubic fect per hour it gives 240 to
250 c.p., whereas“the best coal or water gas rarely exceeds 22
candles for each five cubic feet burned per hour. Acetylene gas
thus gives 10 to 1234 times the light of ordinary gas, or 1,000 feet
is cquivalent to 10,000 to 12,500 of ordinary gas. Acetylenc is a
commercially pure gas, containing 98 per cent. acetylene and 2 per
cent. of air, the latter having slight traces of other substances. It
is clear and colorless, with specific gravity of ogr. \Whena light
is applied to it in open air, it burns with a bright yellow but very
smoky flame, on account of its extreme richness in carbon, but
when confined and delivered under suitable pressure it gives an



extremely pure white light resembling the oxy-hydrogen light, and
is the nearest approach in color and purity to sunlight of any
known artificial light.

Acetylene, when made from expensive chemicals, was known
to be very poisonous, but as made from lime and carbon it is proved
to be less injurious than ordinary gases. Its strong pungent smell
is a safeguard, as no onecan remain in an atmosphere of it a suffi.
ciently long time to be harmed. Moissan, of France, and others
made exhaustive esperiments with acetylene and coal gas on
animals, and proved that coal gas was much more poisonous than
acetylene.

Acetylene, when mixed with 1} times its volume of atmos-
pheric air, becomes slightly explosive, and reaches its maximum
explosibility with 12 volumes of air, decreasing till at 2o volumes it
ceases to be explosive  Coal gas reaches its maximum explosibility
with 5 volumes of air, so that ordinary gas is more explosive than
acetylene. Accidents and eaplosions reported recently have given
the impression that the gas is very dangerous. Let us examine this
feature. Take the case of the accident in Quebec last winter. An
ingenious mechanic made his own dynamo, furnace and carbide ;
he was experimenting with the gas under pressure, to liquefy it so
as to get it into the smallest possible space  He had an iron pipe
8 inches long and 4 inchies diameter, with cast iron ends, a pressure
gauge at onc end and a valve at the other He had reached a
pressure of 360 Ibs. to inch, and observing that the gos was escaping
around the valve, he used a hammer to stop the leak, when a por-
tion of the metal broke away and the gas escaping struck him in
the eye, penetrating the brain and killing him instantly  Ordinary
air under similar conditions would have been as fatal. It was
afterwards found that the ivon ends were thin and porous and the
wonder was that they stood the pressure  There was no explosion ;
the coroner's verdict was **accidental death.” The explosion at
New Haven, Conn , 21st Jannary last, was caused by men experi-
menting with liquid acetylene, under a pressure of 6oo ibs. to the
inch, and I presume all accidents reported might be traced to
unanthorized parties evperimenting with crude apparatus, and
ignorant of the necessary conditions for safety

When 1 first saw acetylene gas in September, 1894, I felt sorry
for the clectric companies because I thought the gas companies
would readily adopt the new gas and regain their former monopoly
of lighting But I do not feel quite so downcast now, I reahize
that the margin of cost of production is not so great, and believe
that gas companies will feel the competition equally with electric,
unless they adopt the new gas for use pure, or as an enricher to
their present output. It is said to be useful as an enricher for coal
gas, but not so suitable for water gas. Prof. Lewes of England,
one of the best gas authorities there, suggests that gas companies
should distribute a low illuminating coal gas of about 12 c.p.
through their mains for heating, cooking. etc.. and that each place
using illuminating gas be supplied with a cylinder of acctylene to
be fed into the illuminating pipes in a certain determined proportion.
By some such process as this, there remains a large field for conl
gas.

The incandescent light has held first place for intenior illurmna-
tion on account of its steadiness, purity, cooluess, and not with-
drawing oxygen from the air nor adding noxious elements to it.
Acetylene will divide this field with the incandeszent bulb, as its
flame has a temperature of 900 to 1,000 degrees C., while ordinary
gas has 1,400 deg. C . but as only one-tenth to one-fifteenth of the
quantity is used for equal light, its heating effect is slightly inex-
cess of the incandescent bulb

Taking the theoretical E.H.P. necessary to produce one ton of
carbide as 3.000 h.p hours, and using the same for a supply of
electric light by incandescent 4 watt lamps, we have the following:
3,000 X 746 - 2,238,000 watts 64 gives 34.970 16 c.p. Iamps for one
hour, or 1.453 burning 24 hours continuousty. The same power
cquals onc ton carbide, which burned in }{ foot burners gives 31,500
1624 c.p lights, or 1,313 burning 24 hours. This gives a margin
apparently in favor of electric lighting. but you cannot use all your
clectric lights at the source of cheapest production, nor run a
continuous cven load for 24 hours, but have in addition to sustain
losses in distribution more than proportional to the distance con-
veyed ; also lamp renewals. \Vith the carbide it is different; it
can be made at the place of cheapest production on a constant load
night and day, and a small sum transports the carbide to any place
desired, where it can be used to its full power without loss. Figure
out for yourselves the problem of transmitting electric current for
usc 10 to 100 miles from source of production and transporting
carbide by freight the same distance, and the comparison will be
largely in favor of carbide. Hence, for using in close proximity to
the power house on a steady even load day and night, the cost wilf
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be about the same if power costs the same, but as that is not
practicable in clectric lighting, the margin is in favor of carbide,
but not to such an extent as to seriously hurt the clectric companies
employing the best apparatus under the most improved conditions,
as may be found in large cities, but it is possible in small towns
where the best and most economical conditions cannot be obtained
and a thorough manager secured, electric lighting may suffer. ‘The
ease of distributing this gas is remarkable, Owing to its high
illuminating power, very small main pipes may be used, and as frost
does not affect it the pipes need only be laid below the surface, so
that little or no expense nced be incurred in piping a town  If the
cost of mains equals cost of poles and wires, the central station or
gas house only requires a small tank for a generator and a gasometer
of a suitable size, as compared with enyines, boilers and dynamos
running when only one light is required.

In the discussion which followéd the reading of this paper a
number of points were raised by the members. The cost of water-
power at $5.00 per annum per h.p. was thought too low, as $20.00
is charged by the Niagara companies. The fact that coal gas is
not so extensively used as water gas, with which acetylene can-
not be used as an enricher, scemed to throw some doubt on its value
for that purpose.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

SUMMER MERTING.
ToronTo, Wednesday, June 17th, 1896,

The meeting convened at 11 o'clock a.m., in the lecture room
of the School of Practical Science, Queen's Park.

On motion of J. D. Barnett, seconded by A. F. McLeod, Col.
Sir C. S. Gzowski took the chair.

Sir Casimir Gzowski said he was very grateful for the honor
done him, but regretted that he had lost strength to an extent that
prevented him from doing any mental work. His love for the
Society was as strong as cver it was. {Applause). Anything that
he could do for its welfare he would be only too glad to do, as he
had tried to do from the very beginning.  As one of the oldest engi-
neers in Canada, his Vhole heart was for the success of the Society.
{Applause)

Mr. Jennings, on behalf of the local commuttee, announced the
programme of entertainment that had been provided for the dele-
gates. By the courtesy of the Niagara Navigation Company and
the Niagara Falls River and Gorge Railway Companies, delegates
would be enabled to visit Niagara and sec the immense hydraulic
works there. The Toronto Street Railway placed cars at the
disposal of the members. The bicycle works of the Lozier
Company at West Toronto Junction would be visited. The mayor
and city council would take the members on an excursion about the
harbor The Toronto Athletic Club extended the privileges of the
club to the visiting cnginecrs. The Owen Sound Cement Co.
expressed a desirc to entertain any members who might visit the
works, as also did the General Electric Co., and the Central Bridge
Co., of Peterboro.

Prof Galbraith announced that the School of Practical Science
would be open and experiments carried on i1 many of the depart-
ments during the visit of the society.

The Sccretary said the business of the session was the discus-
ston of the Acts of Incorporation.

The chairman, Sir C. S. Gzowski, fecling unable to preside, J.
D. Barnett took the chair.

Mr. Macdougall said the members were aware that prior to
the last annual meeting a draft of the proposed Acts of Parliament
were prepared and submitted to the members for their considera-
tion. These were voted upon at the last annual meeting,
with the result that by a very large majority the society
determined to accept those draft Acts. The original bill
was in two parts, one to be passed by the Dominion Parliament
and the other to be passed by each of the provincial legislatures,
the object being the formation of the civil engineers into a close
corporation. The Act was passed in Manitoba in March of this
year, but there has not yet been time to submit it to any of the
other provincial- governments. The whole question of the admis-
sion of niembers to the profession, whether by ballot as at present,
by examination, as is done by the Medical Council, or by both,as is
done by the Socicty of Land Surveyors, was fully discussed. The
many difficulties in the way of the society in securing a uniform
series of Acts in the different provinces were recognized, but
under the able generalship of Mr. Macdougall the society has
alrcady made great progress, and the outlook is favorable for
{urther advances.

The cvening session was devoted to an examination of the
various departments in the School of Practical Science, and watch.
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ing a number of experiments in strength of materials made with the
various testing machines.
Thursday, June 18.

The morning session was occupied by routine business and the
reading of J. D. Barnett's paper, * Pneumatic Power applied to
\Workshops,” of which a full report appears in another column.
The discussion which followed the reading of the paper is also
given there.

Alan Macdougall was in the chair when the evening session
opencd. Resolutions were passed thanking members of the differ-
ent socicties and organizations in ‘Toronto and the neighborhood of
Niagara Falls for their acts of courtesy to the Society of Civil
LEugineers.

Prof. Mcl.ecod, of McGill University, then read a most
valuable paper on the ‘Discharge of the St. Lawrence River,”
which we will present to our readers in a future issue. In the dis.
cussion which followed the reading of this paper Messrs. Stickel,
Kennedy and Sproule took part, and raised a number of interesting
points with regard to the estimation of river discharges by means
of floats

Owing to the lateness of the hour the reading of Samuel For.
ter's paper on the * Storage of Water in Earthen Reservoirs ™ was
deferred till the next meeting.

The social features of the summer meeting of the C.S.C.E. are
always among its most pleasant recollections, and the 1896 meeting
is no exception in that [regard. On Wednesday afternoon the
mayor and city council of Toronto invited the members to join
in an excursion round the harbor and Island, which was very much
enjoyed by those members of the association who were able to
avail themselves of the opportunity of seeing one of Toronto’s
most popular playgrounds. The harbor improvements and the
waterworks were also examined. On Thursday afternoon, the
street railway took the members to High Park and to the company’s
power house. A visit was also made to the works of the Lozier
Bicycle Manufacturing Co., at Toronto Junction.

The whole of ¥Friday was devoted to sight seeing at Niagara.
By courtesy of the Niagara Navigation Company and Niagara Falls
Park and River and Gorge Railway Companies, the members were
enabled to visit Niagara under the most pleasant circumstances.
Boarding the steamer ** Chippewa ™ at the Yonge street wharf, the
engineers were landed at the Queenston end of the Niagara
Falls Park and River Railway. From Queension to Chip-

In the spring of 1889, obtained the degree of C.E.from the Univer-
sity of Toronto. In January, 1892, was appointed county engineer
for Wentworth. During his practice in Hamilton, Mr. Tyrrell has
been engaged on a number of important works, as the West Flam-
boro and Beverly Swamp drainage scheme, the Hamilton and
Barton lIacline Railway, and the location of a number of railways
recently constructed or now pending.

The following names were submitted for transfer from the class
of associate member.to the class of member: —A. W. Campbell, of
St. Thomas, Ont. \as clected an associate member of the Canadian
Society of Civil Engineers, on the 220d March, 1888. From that
time to the 1st May was associated with J. A, Bell, member Cana-
dian Society of Civil Engincers, under the name of Bell & Camp-
bell, engineers.  On the 1st May, 1891, was appointed city engincer
of St. Thomas, which position has been held continuously since
that time: a system of sewerage during this term, costing about
$80.,000, was constructed : four large highway bridges crected.
Editor engincering department of Municipal World. C T.\V.
Symmes, of Santiago, Chili. In 1887 passed final examination as
Dominion land surveyor, and served as leveller on the New York
and Boston Rapid Transit Railway surveys; 1887 to 1890, assistant
engineer on Pontiac and Renfrew Railway, and resident engineer
on Baje des Chaleurs Railway, and on Great Eastern Railway.
In April, 1890, elected associato member Canadian Socicty of Civil
Engineers, and came to Chili. Employed some months in
** Direccion de Obras Publicas,” Santiago, and section engincer on
“Talca a Constitucion” Railway till July, 1891 ; Octaber, 1891,
to October, 1892, section and occasionally acting chief engineer of
the ** Talca a Constitucion ** Railway ; October, 1892, to October,
1893, engineer and representative of the contractor of ** Porral a
Conquenes " Railway; October, 1893, to October, 1894, en-
gineer of an extensive system of irrigation of the Haciendes of
the ** Compania Esplotadora de Lota i Coronel ; ** also engineer of
the installation of a gold washing plant in the south of Chili. Octo-
ber, 1894, to March, 1895, locating engineer of the * Talca a
Oriente ™" for the ** Direccion de Obras Publicas;™ March to
August, 1895, locating engineer of the Guanillos Railway and in-
clined plane of three kilometers length, and 750 meters height, to
transport salt and nitrate of soda from interior of Trapaca.
August, 1893, to date, engineer and director for the contractor, of
the construction of the ** Los Vilos a Iilapel i Sala Manca™
Railway, estimated cost $5.000,000, including a tunnel of 1,600
meters length; elected ¢ Socio” of the * Institutle de Ingenieros de
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.2 pewa was a delightful run, the most magnificent scenery e e s

54 : <o e . Chili,” in 1893.

P in the world gliding past the visitors as they were carried FOR ELECTION AS ASSOCIATE > )
é} tucough fields, villages and fruit farms without the least exertion. N AS TATE MEMBERS.

R Laird, Toronto. April, 1886, obtained a diploma of School

‘he power-house of this company was visited and lunch taken at . . A . ;
The pov pany of Practical Science, Toronto, in civil engineering, together with a

the Dufferin Restaurant, in full view of the falls and rapids. The
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\fg party then crossed the Bridge,and afterspending some time in view- c?ur.se 10 mining engincering :.;nd assayiog; 1887, ccmﬁcate ofpx:o-
i ! o . vincial land surveyor, Onturio, Dec., 1887, to Jan. 15, 1890, with
473 ing the worksof the Cataract Power Company, took the Gorgerailway . . . .
‘:% . A . ) Canadian Pacific Railway, construction department, W. T. Jen-
RN down to Lewiston. An excellent opportunity for seeing the whirl. A - R N X .
; £ S . A . . nings, chief engineer of construction on the Detroit extension and
s pool and rapids below the Falls is afforded by this new line. A s o .
Do . . Dominion branch of the Ontario & Quebec Railway, and on the
S | Mayor Fleming, of Toronto, and the mayor of Niagara Falls, ac- . . . M :
CH . . . South Ontario Pacific Railway on trial lines and locations. March,
s companied the members on the excursion, as did also a large num- L . .
P oAg ber of ladies. The party returned {rom Lewiston to Toronto by 1890, to Dcccn.tber. x?gs. in city engineer department, Toronto, W.
i B the “ Chippewa.® T. Jennings, city engineer, afterwards E. H. Keating, city engincer.
N e °
-2 PP J. W. Orrock, Beauharnois, Que.; 1891.95 (four years and a
M ELECTIONS TO THE CANADIAN SOCIBTY OF CIVIL ENGINEERS. half), in the office of the chief engincer of the Canadian Pacific
{gg The following members were balloted upon: Railway as draftsman on railway and highway bridges, masonry
X MEMBERS. and wooden structures, trestling and general track requirements;

Sandford Flemming, C.M.G., Ottawa, chief engineer of Gov-
ernment Railways, from 1869 to 1881.

J. A. Macdonnell, Winnipeg, engaged on C.P.R. surveys north
of Fort William, 1877; C.P.R. preliminary and location, Mani-
toba, 1880, 1881 ; C.P.R. construction, Manitoba, section and divi-
sion engineer, 1842; Lake Superior construction, scction engineer,
1888 chief cngincer Manitoba Governments since 1888 1o date,
inclusive.

J. W. Tyrrell, Hamilton, Ont., graduated from School of Prac-
tical Science, Toronto, May, 1883, engaged by the Geological Sur.
vey of Canada, and continued with that department in the capacity

of topographer and draughtsman until May, 1855, when he was

engaged as topographer, hydrographer and observer with the Do-
minion Government expedition to Hudson Bay, and continued with
said expedition—wintering in the north—until November, 1856,
from which time until the spring of 1837 was engaged in preparing
the maps and charts for report. From the spring of 1587 until
September, 1888, employed as an assistant engincer on construc-
tion of the International Railway of Maine; the eastern extension
of the C.P.R., from September, 1383, until the present time (except-
ing for eight months during 1893, which was speat exploring in the
territory west of Hudson Bay); he has been engaged in private
practice as a civil engincer and land surveyor in Hamilton, Ont.

1895-96, from October, 1895, to the present time, has been em-
ployed in the office of the chief engincer of the St. Lawrence &
Adirondacks Railway and South Western Railway as assistant
engineer in charge of the designing and structures and bridge
inspection.
FOR TRANSFER FROM THE CLASS OF STUDENT TO THE CLASS OF
ASSOCIATE MEMBER.

L. A. Amos, Montreal, graduated from the Royal Military
College, Kingston, with honors in 1890, winning the Governor-
General's silver medal.  In 1891, entered the staff of engineers of
the Grand Trunk Railway as rodman. 1o 1892 was employed as the
engineer of the firm of Perrault, Mesnard & Veune, architects,
Montreal, assistant in the location survey of the St. Jean de Matha
Railway. In 1893, joined the firm of Cox & Amos, architects and
engincers, Montreal. J. A. Duff, Toronto, 1887, degree of B.A.,
Toronto University, with honors in Physics: 1800, graduated
School of Practical Science in Civil Enginecring ; 1S90, admitted
student Canadian Society Civil Engineers. May, 1890, to July,
1801, draughisman Leslie Bros. Mfg. Co., Paterson, N.]; Sept.,
1891, appointed Fellow in Civil Enginceringin School of Practical
Science, Toronto, which position was held until vacation of 184, )
when appointed lecturer in Applied Mechanics in the same institu-
tion, which position is held at the present time; Dec., 1891, ap-
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pointed Principal Toronto Technical School, resigned in 1894 on
being appointed lecturer School of Practical Science; July-Sept.,
1892, and May-Sept, 1893, draughtsman, bridge oflice, Passaic
Rolling Mill, Paterson, N.J., bridges and roofs.

VOLCANIC PATENT SHAKING GRATE.

Each bar of this grate is independent of the other, and has an
up-and-down movement, so when operated by means of the lever,
clinkers are broken and fall down inio the ash pit. The castings
used in them are heavy and made of good material, and they are
carefully fitted and can be casily placed under any boiler. Its
makers cla.n that it is the best constructed, most durable and eco-

T A i as i
R S N

-

nomical grate on the market ;"that it will outlast three to six sets of
common grates, and will save from tenJto twenty per cent. of fuel.
You can use screenings or the poorest coal with them, for no clinker
can form. To keep fire under boiler clean and in good shape, it is
not necessary to open the fire doors, therefore the bottom of the
boiler is not chilled by the cold draft striking it, causing loss of
steam and dxmage to boiler.

bars, the bottom of the fire is cleaned cqually over the entire grate
surface, both casily and quickly, without waste of fuel. Owing to
the taper shape construction of the grate bars being 3¢-inch at the
top surface, and tapering to 3-16 inch at the bottom, thereby mak-
ing a funnel shape air snace between the bars, the funnel shape
passage allows the air to enter under the bars freely, passing out
quickly at the top surface, thereby causing a forced draft within the
bars. 1t is the best draft grate bar in the world. It has the longest
life of any grate bar now in the market, it will outlast from two to
four sets of common grate bars. It is a labor and fucl saver. It
increases the steaming capacity of the boiler. It will pay for itself
once a year. It has no weak points in its construction."

CANADIAN ELECTRICAL ASSOCIATION.

The sixth annual convention of the above Association was
opened in Council Chamber of the Board of Trade Building,
Toronto, June 17th, 1896. A. B. Smith, the president, presided.

A large number of members were present representing electrical
interests and ideas from all over Canada.

LI NI OEONNNRS

SECTIONAL VIEW.

To set up this grate observe that A A are the twn end frames,
B B are the two side frames that bolt on to the end frame after
the side frames are inplace. C and D, castings,"are to be next put
io place. Neut put in place two bars on cach side marked E E.
Level the bars £ E at both ends. F F bolts on the front rocker.
G G, the double nut connection, is next made \When the outside
bars are perfectly level thedouble nut connection G G must be made
tight. Next place the bracket ““H ‘" on boiler front Then cast-
ings I I are connected to bracket ** H " with iock pin ¥. Then
attach connecting rods K to castings I I. Place balance of bars in
position and key them on. The grate is now ready for use.

The Gurney Foundry Co., 1.t'd, Toronto, which manufacture
this grate, give these reasons for the success with which it is
meeting :

¢ It presents a smooth level surface while at rest, which is the
life of any grate. Owing to the corrugated form of the grate bar
the air is delivered equally over every square inch of the grate sur-
face, thereby causing the most perfect combustion of any grate bar
made. Owing to the perpendicular shaking movement of the grate

PRESIDENT'S ADDRESS.

After touching on a number of interesting points, the president
said

* As but a comparatively short time has elapsed since our last
meeting, there is not much of actnal achievement to chronicle, but
there have been developments in the electrical field that indicate
the possibilities of a revolution in our method of producing light
by electricity. Many minds have for some time past been occupied
with explorations in this promising direction. The production of
light without heat has a fascination for the inventor that will pro-
bably lcad to tangible results in the very near future. The ordi-
nary developments of the scicnce as exemplified in modern systems
of power transmission, and electrical construction generally, have
advanced towards perfection in as great a degree as in former years,
but the field for the enterprising inventor, so far from being ex-
hausted, appears to be growing broader and ever broader with un-
limited possibilities.

 Notwithstanding the commercial depression, electrical indus-
trics in Canada may be said to be in a flourishing condition. The
larger electrical manufactories are in full operation, and report a
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large increase in the output, and with many contracts on hand. It
is likely that during the coming year their capacity will be con-
siderably increased. The wonderful increase in the use of electricity
for all purposes necessitates the installation of larger units. Dyna-
mos that were considered culossal a few years ago are now being
abandoned on account of their lack of capacity. This is leading to
the equipment of the factories with more modern and powerful
machinery for their production. The allieit trades of the tool
builder, machinist and engineer are all therefore receiving the bene-
fit of this development of the electrical age. .

* Not the least of the current developments is the remarkable
increase in the number and mileage of electric railways, The
clectric motor, a short time ago considered as limited to urban and
suburban work, is now usurping the functions of the :am loco-
motive, and it is not too much to say that ere long we may expect
to sce it on our main lines of railway.

“ In other branches of electrical vork good general progress
has been made in perfecting systems and ‘methods at present in use,
both electrically and mechanically. The telegraph, with its adop-
tion of new and rapid selfa1ecording apparatus, and the telephone,
with its improvements in long distance transmission of speech, are
fully keeping pace with improvements in other departments.

* The association is to be congratulated on the promising out-
look. Itis likely that in the immediate future, with an improve-
ment in the financial world, and as distributing elements are
eliminated, the developments will be even more rapid than in the
past, and an era of greater prosperity than ever will be abundantly
realized."”

The secretary also read the secretary.treasurer’s report as
follows:

SECRETARY-TREASURER'S REPORT.

During the year covered by the report, the association has
made satisfactory progrese. Between 1st June, 1895, and 3ist
May, 1896, there were added to the membership 24 active members
and four associate members. During the same period eight active
and seven associate members tendered their resignations, leaving
the net gain in membership 13. Since the close of the association
year there have been elected 23 active members, making the present
membership 194 active members and 35 associates, a total of 229.
There are on the roll a considerable number of persons who, with.
out having resigned their membership in the association, have
ceased to take an active interest in its affairs, and have likewise
failed to pay their membership fees. It should be understood that
when a person joins the association, he thereby becomes a member,
not for one year only, but until such time as he formally resigns
his membership, and that until bis formal resignation is received

"by the secretary and accepted by the executive committee, he con.

tinues to be liable for payment of the annual fee. It is perhaps
due to the lack of a definite understanding on this point that the
actual standing of the association, with regard to its bona fide mem-
bership, is at the preseny time somewhat uncertain, The time has
arrived when definite action should be taken to putanend to present
and future uncertainty with regard to this matter. It was to be
expected that some of those, who at the outset became members of
the organization, without being actually interested in the work
which it was designed to accomplish on behalf of the electrical
interests, would soon drop out. In the place of such, the associa-
tion has within the past two years been receiving as members
persons connected with the various departments of electrical work,
and who therefore feel the benefit to be de'ived from connection
with the organization and have a personal interest in its welfare.
It thus appears that, while for a time, the additions to the member.
ship may be, in a measure, offset by the withdrawal of members of
the first mentioned class, the association is steadily gainingin
character and influence.

The annual conventions, which have been extremely interest-
ing and enjoyable from the commencement, are becoming more so
year by year, in proof of which I need only point your recollection
back to the delightful meeting in Ottawa last avtuma, 2ud direct
your attention to the character of the programme on the present
occasion. Two meetings of the executive committee have been
held since the close of the Ottawa Convention, viz., on the 22nd of
October, 1895, and the 16th of January, 1896. At the first of these
meetings accounts in connection with the Ottawa meceting were
examined and ordered to be paid, and the secretary instructed to
have printed 500 copies of the revised Constitution, At the second
mecting two active members were clected. Messrs. Wright, Breith-
aupt and the president were appointed a committee to endeavor to
make arrangements for a popular scientific evening lecture in con-
nection with the present convention. The selection of a suitable
place of meeting for the coavention was ieft in the hands of the

Toronto members of the executive  The sum of $25 was placed at
the disposal of the Committee on Statistics. The Toronto mem-
bers of the executive were appointed a committee to perfect local
arrangements for the convention.

Following is a statement of the receipts and disbursements for
the year:

FINANCIAL REPORT FROM IST JUNE, 1895, IO MAY 3IST, 1890.
Reeeipls.

Cash in bank June 1st, 1895........ .... .....
Cash on hand June 1st, 1895 ....

cesees. $186 77

PRI . crevee

Ninety-three active members’ feesat $3 «..oo.ov.n vieres 279 OO
Fourteen associates at $2.... voever vovr oo ceevse... 28 0O
Refund by Statistical Committee ...... .............. 23 62

$517 39

Disbursements.
Expenses of Convention at Ottawa—

By cash as per local committee statement .......... ese. $i00 00
¢ caretakerat Ottawa .....eveinnnn.

3 oo
*  express churges on books to and from Ottawa.... 1 40
¢ Can. Elec. News, printing cvevvevevenensininnn. . 72 50
** Can.Photo Eng. Co..v covvvvnnnnnnn veeris o0 16 22
**  A.F. Sladen, stenographer ...... ............. 25 8o
Electrical News, forprinting oooovvvnvve voie aven 7 00
POStaBC e e i sieraieriartiiiieiaieiintiiies soeen, .. 35 10
Exchange oncheques .. ..ol ciiiiiiiiiiiiiiiiiiana, 1 50
Blackhall & Co., 50 leather certificate covers... ........ 4 o0
Grant 10 SECTlATY ouvetrevirannnee  casanerenen « +e.. 50 0O
Mortimer & Co., badges, including protest charges ...... 17 16
Grant to Statistical Committec .....coovivieveiees.a.. 25 00
$355 68
Cash in bank, May 31st, 1896......civuvivniiiivananas. 157 21
Cash on band, May 315, 1896.. .. cevvvevnenieiivnnnns 150
Receipts Since May 31st, 1896. $517 39
June 1st,1896, cashonhand ......cccoeviviiiiiiivic $ 1 50
Thirty-cight active members' feesat $3.00 ...... ....... 114 oo
One . " “at 500 c.iiieen. ol 5 00
Three associate " “oat 2,00 cieeeies el 6 oo
Cash for exchange on cheque ......... 15
$126 65

Expenditure Since May 31st, 1896.
Ribbon and pins for badges «ooovviiiiiiiiii i $ 288
Receipt forms ..ooveiiiiieinnnniinenn... 40
Postage....... D 20 78
Exchange oncheques ... ..... Cetetes sesenenens vene 115
Envelopes.......... Creeeteacietent uaes 15
$ 2536

Deposited in bank since June 1st. 1896..c.iiievnienes. 9515
Cash onhand June 17, 1896....ecvvviiinnnies vaannnn, 614

$126 65

Total standing to credit of association, $258.50.

Certified correct,
. B. J. Turoovr,} .
A.A. Doy, |Auditors,

The committee on statistics reported that they were making
good progress in carrying out the ideas expressed in the report of
last year's statistical committee as to the compilation of data rela-
ting to central stations for the supply of electric light and power.
An important fact brought out was that most of the stations in
Canada arc operated for only a short period in the 24 hours.

The paper on " Ocean Cables™ was not read, as Mr. Dwight
had been unable to complete it.

The paper on ** Acetylene Gas,” by George Black, of Hamilton,
will be found on another page.

At the morning session of the second day of the convention it
was decided to hold the next meeting at Niagara Falls in June,
1897.

Committee on statistics suggested the formation of something
in the nature of a bureau ¢f mutual information, to be formed in
the interests of the association, particularly to gather information
regarding central stations, and to keep it on file, This would prove
of value to central station men, by enabling them to base their
calculations not alone on the results of their own experience, but
on the combined observations of the association. The large amount
of work which the maintenance of such a bureau would entail upon
the secretary of the committee seemed likely to prevent the carry-
ing out of the proposal, but the secretary of the association, C. H.
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Mortimer, offered to undertake the extra work for a year without
remuneration, and so the new venture was launched, If the mem.
bers support the committee on statistics as they should, this will
be one of the most valuable features of the association.

Jas. Milne’s paper on meters, which will be found in another
column, was then read and was received with a great deal of favor-
able comment by the members Some of those present thought
that the recording motor meters were not quite so unreliable as
Mr Milne believed them to be.

At the afternoon session the committee on nominations for
standing committees reported as follows : Legislation—J. J. Wright,
K. J Dunstan, Berkeley Powell, 1. B. Macfarlane, and ¥, H.
Badyer. Statistical—E. Carl Breithaupt, John Yule, and O. Hig-
man. These nominations were followed by a unanimous election,

The election of officers for the ensuing year followed, and John
Yule was elected president by acclamation, as also were L. B.
Macfarlane, 1st vice-presidemt, E. Carl Breithaupt, z2nd vice-
president, and C. H. Mortimer, sec.-treas.

The following members were elected to the Exccutive in the
order in which they are placed :J. J. Wright, A, M. Wickens, K. J.
Dunstan, J. A Kammerer, Geo. Black, A. B. Smith, Ross Mc-
Kenzie, John Carroll, F. C. Armstrong, C. B. Huut.

JOHN YULE, PRESIDENT.
John Yule 1s manager of the Guelph Light and Power Com-
pany, a position he has held for the past 25 years, asthe G. L. & P.
Co. was onginally the Guelph Gas Company, and on the introduc-
tion of clectric lighting 1t went into the supply of clectricity. Pre-
vious to coming to Canada, Mr. Yule, who is a Scotchman, was
engaged in the gas business, first with the Dundee Gas Company,
and afterwards for two years with the Dundec Municipal Gas
Works.

L. B. M'FARLANE, IST VICE-PRESIDENT.

Mr. McFarlane entered the service of the Montreal Telegraph
Company in 1865, and filled various positions, from messenger to
manager, and was afterwards employed by the Western Union
Telegraph Company in the Western and Southern States.  In 1876
heaccepted a position with the Dominion Telegraph Company as
manager at Toronto, and later succeeded to the position of assistant
to the managing director. On the advent of the telephone, he was
appointed superintendent of that company’s telephone department,
and organized and put in operation telephone cxchanges in all the
principal aities, towns and villagesia Canada. The Bell Telephone
Company of Canada was incorporated in 1850, and took over from
the telegraph companies, and others interested, all the telephone
business then in cxistence in Canada. Mr. McFarlane was then
appointed manager of the eastern department of that company, and
has held that position for the past sixteen years. He was promoted
this month to the new office of general superintendent of the whole

system in Canadg, which embraces the Provinces of Quebec, On-
tario, Manitoba, and the North-West Territories.

E. CARL BREITHAUPT, 2ND VICE-PRESIDENT.

Mr. Breithaupt graduated from North-Western College, 11ti-
nois, in 1887, and later spent several years at John Hopkins Uni.
versity, Baltimore, in post graduate work in physics and electrical
enginecring. For several years past he has done consulting
electrical engineering work in Canada; and at the present time is
secretary and manager of the Berlin Gas Co., Berlin, Ont., and an
electric light and power business in the towns of Berlin and
Waterloo. He is also president and general manager of the Berlin
and Waterloo Street” Railway Co., and is identified with several
railway projects in the vicinity. He was elected an associate mem-
ber in the American Institute of Electrical Engineers in 1893, and
clected to full membership this year.

The paper on * The Outlook for the Electric Railway,” by F.
C. Armstrong, was very well received by the association and a
vote of thanks passed. Thepaper is given in full in another column.
In response to a number of questions, Mr. Armstrong said that on
the Galt, Preston apd Hespeler Railway freight and passenger cars
were handled in winter on grades of thre~ to seven per ceat., so that
there could be no difficulty about laying electric lines on ordinary
roadways, with only a small expense for cutting. At present a limit
of profitablc transmission was about ten miles from the power-
house, without undue expenditure for copper, as the Hamilton,
Grimsby and Beamsville. The Hamilton Radial Raitway will have
a limit of cleven miles at a greater expense {or copper, but a saving
on the cost of a polyphase apparatus otherwise necessary.

The cvening of June 1s5th was most pleasantly spent by the
members in an excursion per steamer * Greyhound ” to Lorae
Park. The annual banquet for members and ladies was held at
the Hotel Louise, followed by a moonlight sail on Lake Ontario.

When the convention assembled on the moming of June 1g9th,
P. G. Gossler read a paper on ** Some Central Station Economics.”
The discussion which followed thc reading of this paper was
mainly on the question of belt-driven or direct-driven generators.
it is sometimes found more profitable to use belts, as engines
already in use may be employed, and smalt loads carried more
cconomically.

A vote of thanks was tendered Geo. White-Fraser on the read-
ing of his paper, ** Power Transmission by Polyphase E.M.FE.'s.”

A. M. Wickens read Mr. Philip's paper on ** Operating Engines
without a Natural Supply of Condensing \Water. As the members
had not time to go into the discussion of the subject, Mr. Philips
was requested to present his paper to them for discussion at the
neat convention,

LAKE OF THE WOODS GOLD.

When R. H. Abn, manager of the Dominion Gold Mining and
Reduction Co., paid the Montreal office of Tue Caxaviany ExGi-
NEER 2 visit in March, he spoke with a degree of reserve as to the
prospects which the recent success of the mining enterprises there
has cvidently overcome. The facts, then, he thought, were insuf.
ficient to cxcite enthusiasm, but now encouragements come daily,
and tbe advances made in the Lake of the Woods district are
attracting prospectors from other countries. At least two English
companies, who have been engaged in operations in Australia and
South Africa, are sending representatives to prospect in this dis-
trict, and Inquiries are coming ia from all parts of the world. In
this district there are 50,000 squarc miles of gold-bearing rocks,
containing three main belts of quartz, known as the Seine River,
the Maniton and the Lake of the Woods. A part of the last
named belt has been tentatively worked, but the other two may be
said to remain untouched.
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“vhese operations, at present so limited, already show fine
results. As an instance, Mr. Ahn informs us tha* Lu April 20th
last he effected the purchase of the Golden Gate property. The
unext day he took possession of it for the owners, and at once set a
gang of men to work. As a result he was able in less than amonth
to deposit in the bank at Rat Portage 40 ounces of 8oo fine gold,
worth about $750. During the next six weeks thoy extracted 38%
ounces of 879 fine, which Mr. Abn displayed for our inspection in
the form of a brick. These results probably cannot be matched in
the past history of quartz mining, but it may happen again, and it
is certain that the prospects in the Lake of the Woods district are
exceedingly easy to work. All the leads known are casily acces-
sible, mostly by water, and all of them within a very few miles of
the C.P.R. track. They are easy of location, and do not need large
expenditure in sinking a shaft to determine the value of a2 mine.

Miners iu plenty can be abtained at a2 moderate wage, and the
transport of machinery and supplies is ecasy. No smelting plant is
necessary as the milling is free. The reduction works are in per-
{ect working order and ready to treat any and all ore that may be
brought in, At present on the Lake of the Woods there arc about
300 men actively employed in working two mines. Thereis no
reason why there should not be 2,000 mines, each employing say so
men. There would then be 10,000 miners which would mean, with
their familles, 30,000 souls to supply with food and clothing.

This possibility may not be so far from realization, for the Gold
Hill and the Black Jack will be worked this summer; three distinct
companies have been formed to work the Eschweiler property of
1,600 acres; good work is already being done on the None Such,
and many other properties are being developed and the who'e dis-
trict well covered by prospectors.

UPWARD BOLTS OF LIGHTNING.

Editor CaxADIAN ENGINKER.

Sir,—{ have pleasure in sending you. a2 copy of a photo-
graph taken about 8.30 p.m. during the thunderstorm which occurred
in Montreal on Sunday, May z5th. You will notice there are about
20 flashes of lightning, showing more or less distinctly ; three of

them are shooting upwards from the earth to thesky,-one near the
right hand side of the picture, and the other two near the centre.
Aunother flash darts horizontally across the picture. The whole
series occurred during a period of ten minutes.

Yours truly,

) Jases Honrsrart.
1016 St. Catherine Street, Montreal.

QUESTION OF EVAPORATION.

Edilor CANADIAN EXGINKER °

Sir,—Can I get through your valued columns an answer to the
following question:

A brick chambersix feet squarc and ten feet high has hot
furnace gases passing in at one side and ont by an opening in the
top: thereis to be maintained six inches deep of water on the bot-
tom of this chamber; sizc of hot gas inlet and outlet 36 inches
diameter ; temperature of gas 420° Fahrenheit. What quantity of
water will be evaporated per honr?

EXQUIRER.

Exqouirer.—The makers of the compressed air locomotive re-
cently described in TR Cavapiax ENGinger are H. K. Porter &
Co., Pittsbury, Pa.

W. F. asks: " Having a water-power for which 1 have a pur-.
chaser, I should be glad to know what value 1 should put on it per
horse-power 2" The value of water-power depends upon its loca-
tion, and also whether the site is adapted for manufacturing pur-
poses, and how near it is to a railway or navigable water. If the
individual owning it simply wished to lease the right to develop the
power, it is very difficult to place a value on it, or on the contrary, if
the power has already been developed, and the power can be trans-
mitted to neighboring plants, its value will depend somewhat on
the cost of steam power in the vicinity. Developed power is worth
all the way from ten dollars to filty dollars per horse-power per
annum.

SOME CENTRAL STATION ECONOMIES.*

BY ¥, G. GOSSLER.

The difference between a modern plant which embodies all
the latest ideas and one which shows a loss at every point is very
wide indeed. Old plants must be replaced and the first cost must
not be considered where a saving is only made at the cost of a
steady loss amounting to vastly more than the interest on the
original saving.

The following results are obtained from the partial reconstruc-
tion of one plant. It does not givea full idea of what will be accom-
plished by 2 complete reconstruction, inasmuch as that part so far
carried out has been confined to translormer and line changes.
The reconstruction aflects only the alternating system of a plant
which also furnishes the direct clirrent arc and motor service.
These changes include the replacing of the present single-phase
generators and line shafting operating them by two-phase gencra-
tors with an inherent regulation of four to five per cent., without
compounding devices, the gencrators to be belted directly to the
cngines; the building of the new switch-board for two-pbase cur-
rents serving light and power from the same circuit at 2,000 volts ;
rearranging the lines for two-phase distribution; and reducing the
station load and bettering the service in general by replacing all
of the old transformers oa the lines by the best transformers obtain.
able.

To proceed with a systematic recon-
struction, the first things necessary are reli-
able records, at least of what the plant and
lines to be reconstructed consist. For the
plant herein referred to it was necessary to
establish pole line and circuit maps as well
as transformer maps. It may be said
that such a system of records in detail
and kept up to date is necessary for the eco-
-nomical operating of an clectrical lighting
station. For the pole line records a card
catalogue was arranged, each card having
a number corresponding to a pole; in con-
riection with this card catalogue there isa
map, on which each pole is located with its
number; also, for further convenience in
making out reports and locating poles, each
pole itself was numbered. On the card rep-
resenting a particular pole all of the wires
are shown in their relative positions on the
pole by numbers placed over the pins to
which the wirgs are attached, the numbers
indicating the circuits of wbich the wires form apart. By means
of this card the positions of the wires forming the different circuits
were clearly shown, also what cbanges in the relative positions of
the wires were necessary to overcome existing inductive effects. In
fact, the pumping on the circuits due to mutual induction, prior to
their rearrangement, when circuits supported on the same pole were
running from dynamos on different cngines, was so scrious and
causcd so much fluctuation of the lights that it was neccssary to
rearrange the relative positions of the feeders of all the circuits to
counteract these inductive effects. Very s:\tisfactory results were
obtained when the rearrangement of the wires had been carried
out. Prior tothis change, to overcome fluctuation, it was necessary
to feed all circuits on the same pole line from one set of dynamos
operated by one engine, which was very often not convenient, and
only possible with a large loss in operatinog expenses.

In connection with this pole catalogue, circuit maps were
arranged, which consisted of diagrams for each cirenit, showing the
streets upos which the circait ran, and the size and length of each
section of wirc or wires.

At the same time transformer charts were prcparcd,whxch con-
sisted of maps for different sections of the city covered by the

*A paper read before the Canadian Electrical Assoclation.
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different circuits. On these maps each transformer was located by
a small square stamped on the map, and within this square was
written the name of thecustomer being served from this transformer,
t be number of lamps installed, the revenue per year, the revenue
per lamp per year, the estimated number of hours burned per lamp
per day, and the probable number of lamps burning at any one time.
There isalso indicated on these charts the size and length of second-
ary wires from the transformer to the customer’s cutout. All this
information was found necessary for the proper * bunching*’ of
customers on the transformers and for the loading of the trans:
former \Wherever possible, sccondary systems were established,
to which several transformers were connected in parallel, in which
case the size of the secondary mains between the transformers
was such that the drop in these mains was small compared to
the drop in the transformers themselves; in this way the traons.
{formers were made to share, more or less, the load equally be.
tween them  When a secondary system of distribution was not
economical, single transformers were located. In determining
whether a customer was to be included in a buach of customers.
all of whom were to be fed from one transformer, or whether it
was more econamical to place a separate transformer, it was neces.
sary to make an approximate estimate of the cost of locating the
transformer for each case. Vhen the interest on the cost of plac.
ing a separate transformer plus the cost of maintenance of the
transformer, was more than the interest upon the cost of connect.
ing a customer to a transformer, feeding other customers, the con-
nection in question was made to the transformer feeding the
* bunch." However, even if the difference in annual cost was
small in favor of a separate transformer, connection was made to
the *bunch.” In making these calculations, a fixed drop in the
secondary mains was allowed, and the load, i ¢., the probable num-
ber of lamps burning at any one time, for calculating this drop
was determined from the records on the transformer charts; of
course, the character of the service goes a great way in making
this last determination. A separate transformer was placed only
when 1he total annual cost for the placing and maintenance of such
transformer did not exceed the sum of the two following costs—the
interest on the cost of placing and maintenance of wire necessary
to connect the customer to the nearest * bunch** transformer, and
the increased cost duc to necessary increase in size of transformer.
Tte annual cost of a transformer on the lines was considered to in-
clude the cost of the iron losses, figured as costing the electrica
lighting station at an assumed rate of onc-tenth (.1 cents) per lamp
hour of s§ watts, a 5 per cent. interest on the cost of the trans-
former, and the high rate of charge of 10 per cent. depreciation

At the beginning of the reconstruction herein referred to there
were 1,160 transformers on the lines, with approximately §3.000
lamps wired. There had been 473 old ttansformers removed, 229
new ones had been put up.  The lightest load registered duriog the
year preceding the reconstruction was 350 amperes. Ten months
later. with about S.000 more lamps wired on the service than at
the time of the 350 ampere load, above referred to. the lowest load
recorded was 245 amperes, or a decrease in the lcad line of 135
amperes, this decrease in leakage load being due to the transformer
changes just mentioned. The leakage of the 229 new transformers
was 19 amperes, which means that the 473 old transformers had a
lcakage of 155 amperes, or an average leakage of .335 amperes per
transformer removed, which figure has been verified by leakage
tests made on the old transformers which had been removed from
the lines. Thirty-six of the 135 amperes reduction was duc to the
removal of the 110 old transformers, and placing the customers
scrved from these on other old trans{ormers, maling secondary
distribution systems. From this is deduced the fact that by re-
placing the 345 old by 187 new tansformers. a saving was cffected
of ¢o9 amperes. The average saving for the 187 changed is then
§29 amperes per change, which, with coal at $2.75 per ton, means
an annual saving of $25.5€ per change in coal alone  The average
cost of the 187 changes, including the ccst of new transformers, all
cxtensions of wiring f{or sccondary mains and all labor, crediting
thesc orders with old transformers as scrap only, wasapproximately
$65.  As stated above, an annual saving fer change in cost of coal
would be cflected of $23 38, therefore at this rate the new trans:
formers will pay for themselies, if the savirg of coal only is con-
sid=red, in about two and a half years.

The reduction in lzakage load so far obtained in the recon.
struction under consideration has not been accompanicd by any
sacrifice of transformer regulation. The type of new transformer
us=d is onc giving the best all round results, that is, one in which
regulation and leakage are so proportioned in its construction as
not to benefit one at the expense of the other. In :h::kly popu-
lated or central business postions of the city, where an extensive
secordary distnbution is possible, and whete large translormers

may be connected in parallel at different points, it would be an
advantage to use transformers of very small leakage current and
high *all day efliciency,” as in this case the transformers share
the load between them, and regulation can be sacrificed to gain
diminished leakage current.  However, as it is only in very large
cities, and only in the most thickly populated centres of these,
that the secondary distribution system can be economicaily used,
the make of transformer giving the best all round results should,
in general, be selected. To further improve the regulation beyond
that to be obtained by improved transformer regulation, it is in-
tended to change the primary distribution from 1,000 to 2000
volts, thereby decreasing the copper losses on the existing circuits
to one-quarter of the present losses, and reducing the feeder
drops so that good service and regulation will be obtained with.
out the use of feeder regulators or the erection of additional
copper. A source of additional improvement in regulation will
be the use of generators with very close regulation.  The necessity
of transferring the circuits from one dynamo to another makes
close inherent regulation in generators an imperative feature if
satisfactory service be desired. Transformers with good regula-
tion, feeders having small drops, and generators of close regulation,
mean that the ordinary changes of load and transfers of circuits
from one generator to another can be made without materially
affecting the voltage on the lamps in service. When this recon-
struction has been completed there will have been installed five
300 K\ gencrators, two on one engine. two on a second engine,
and one on a third engine. The two generators running from the
:ame engine will be run in parallel when the load requires it,
making the units on two of the engines 600 KW, with the ad-
vantage of having a more flexible system and a possible saving
due 1o running a 300 KW when a 600 KW would be but par-
tially loaded. The construction and location of the engines was
such as to make it impracticable to put Goo K\ generators on the
two large engines, had it been so desired. It will be found that
the most economical and certainly the most convenient unit of
power for operaticn is one that has the capacity to carry the
day load, the remainder of the dynamos being of a uniform type
and size.

In the search for economy the lamp should come in for atten.
tion. Lamps with long life are found to be inefficient ; very ¢fh-
cient lamps are usually short lived. Using an efficient lamp in.
creases the carning capacity of a plant and permits of using higher
candle power lamps with a proportionally less increase in cost.
An increasc in candle power either by high candle power incan.
descent lamps of high efficiency or small incandescent arc
lamps, seems to be the best way to mect competition from gas.

It has been found that running a so-volt lamp at 52 volts, or
increasing the vohage four per cent,, increases the candle power
about nincteen per cent, while the life of the lamp ie decreased
about forty three per cent. Running the lamps at a pressure of 55
volts, or a ten per cent. increase of voltage, increases the candle
power of the lamp about sixty-six per cent., while the life of the
lanip is decreased about eighty-three per cent., from whichit would
seem that to a plant supplying current to a Jarge number of incan.
descent lamps and furnishing rencwals, running them above the
rated voltage, means a large increase in the lamp renewal account,
both for material and labor. Run the lamps as near their rated
voltage as possible, and the lamp renewal account will be a2 mini.
mum. Good regulation on the circuits goes a long way towards
keeping this account down, A daijly rise in voltage from three to
four per ceat. above normal for a short time will reduce the life of
alamp of good economy about onc half.

To determine what lamp is best suited for any electric lighting
station, it is necessary to know the cost of producing current per
lamp hour, and havicg established this for any special make of
lamp, the following formula will permit of a comparison of different
makes of lampsand the determination of the best lamp for the coa-
ditions under which they are to run. In consiacnng the cost of
production per lamp hour in connection with the lamp question,
the cost of service may be divided into throe parts: A. That por-
tion of the service per lamp honr that 1s practically not affected by
the average cfficiency and life of the tamps and such portion of the
maintcnance, operating and general expenses, as is practcally not
increased by increasing the current consumption per lamp hour.
B The cost per lamp hour, coal, water, interest and depreciation
on the lines, dynamos, cagines, ctc, and such part of the expense of
the service as increases proportionately to the amount of current
served per lamp hour and as the maximum station output. C. The
cost of the lamp per lamp hoor, and the expenses per lamp hour
for replacing exhausted lamps. This is cqual to the cost of one
lamp, plus thecost of exchanging onc exbausted lamp, divided by
the average life of the lamp.
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Under the Grst division (A) should be included the cost of
fuses, meters, transformers erected, and secondary conncections,
line construction, maintenance, etc., and such proportion of the
operating and general expenses as is not increased by increasirg
the curcent consumption par lamp hour. Under (B) should be in-
cluded that portion of the cost of service per lamp hour exclusive
of lamp renswals that increases propartionately to the current con-
sumed per lJamp hour. These divisions of cost should be so made
that the sum of A, B and C will represent the total cost of service
per lamp hour ; the values of A, B and C representing the above
divisions of cost having once been established for a lamp of any
given efficiency and average life for any particular lighting station,
the cost of service per lamp hour for this same station with any
other lamp which has a curreat consumption different from the
carrent consumption of the ficst lamp, and having an average life
of “Y " hours, would bs A+XB+C. == the cost of service per
lamp hour, * X' represeating the proportion between the current
consumption of the lamps bsing compared, and “C-* being the
cost of one of the new lamps, plus the cost of replacing one ex.
hausted lamp divided by * Y,” the average hours of life of the new
lamp.

This formula applies for comparing the cost of producing light
with lamps having different casts, efficiency, and average lamp life,
when they are to be burned in the same plant and under the same
conditions of average lamp hours burned per lamp installed,
and the same maximum number of lamps burning for a given
number of lamps wired. Value (B) in this formula includes the
coal consumption and the materials which practically vary pro-
portionately to the watt hours’ output required for providing the
light. It also includes the interest and depreciation on the plant,
which must be enlarged when the lamps consume large amounts of
current, because the generating and supplying capacity of the plunt
must be proportionate to the maximum output called for by the
lamps. In many plants the interest and depreciation account will
form quite a considerable portion of the factor B, and as a large
valuc to the factor < B makes a showing against the high con.
sumption of current per candle-power hour very bad, it would
appear that any lamps installed that did not burn at the time of
maximum current output from the station, could be economically
used of a poorer efficiency, with longer life, than lamps which do
burn at time of maximum output, because any additional demand
for current on a plant that is not a call for current at the time of
maximum ontput, does not require an increase of plant capacity. In
estimating the best cfficiency per candlc power hour, per lamp hour,
for these lamps that do not burn at the time of maximum output,
the cost of interest and depreciation entering into the factor “B™
in the formula (in fact all the costs that increase propertionately as
the size of the plant required to serve the lights wired) should be
excluded from the factor ** B.” The result is that lamps that do
not burn at the time of maximum output can be cconomically used
of considerably lower cfficiency than lamps that do burn at that
time.

ndustrial N otes.
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Tne sewage interception plant to be built in,Hamilion, Ont.,
will cost $55.000.

Tur McTavish Reservoir,
repaired at an expense of $50,000.

Tut Nelson, B.C., Miner says that the Montague Paper Co. is
building an addition to the Nantais mill.

Tne Tudhope Carriage Co. of Orillia, Ont., is getting out
plans for a $13,000 cnlargement to its premises.

Paxtox, Tair & Co., Port Perry, Ont., have recently eqripped
a saw mill for G. G. & W. C. Ring, Chipman, N.B.

Tuk Benjamin Co., manufacturer, wooden ware, Yarker, Ont.,
is having a siding of the N.T. & Q.R’y run to its works.

E. S. Sternexsox & Co., St. John, N.B., arc putting in a new
60-horse power high-speed engine for their pulverizer works.

Jas. Fixotay has applied to the Victoria, B.C,, city council
for cncouragement in establishing the manulacture of mining ma-
chinery.

R. Surrns, manufacturer paper-makers” machinery, Sherbrooke,
Quc,, is moving into ncw quarters in the Jenckes Manufacturing
Co.'s works.

Tue Maritime Nail Co., St. John, N.B., has received from
the works of E. Leonard & Soasan automatic cat-off engine, which
they are placing in position in the factory.

Montreal waterworks, will be

\Vestrort, Oxr., has a cheese box factory, Nelson McKim,
manager.

A Larce number of the streets in Winnipeg are to be paved
with asphalt.

Tug town of North Sydney, N.S., will lay six miles of cast iron
pipe of 4,6, 8 and 10 inches diameter.

Tue Toronto Radiator Co., Ltd., will build an addition to its
factory on Dufferin street, to cost $4,000.

\V.'E. Bak~ETT, of Almonte, Ont., has removed the machinery
to his new wood.working factory at Arnprior, Ont.

Tue Sims' Lumber Co., Sault Ste. Marie, Ont., has placed an

‘order in Toronto fora large boiler and mill machinery.

Excinerr Moore, of London, Ont., is preparing an estimate
for the town of St. Mary's, Ont., of the cost of the proposed water-
works.

Tue town of Listowel, Oat., is preparing plans for an expendi-
ture of $15,000 in waterworks improvements and a street lighting
plant.

Tue Small & Fisher Co., Woodstock, N.B., is shipping
machinery and agricultural implements to England to fill orders
received.

Tue Russel water power at Sturgeon Falls, Ont., has been
bought by United States capital, and a pulp mill will b erected
this summer.

Tuz bursting of the cylinder in the engine in Kaufman’s planing
mill, Berlin, Ont., recently, wrecked the engine, and a new one is
being put in.

Tue furnitv:s  actory at Strathroy, Ont., 150 x 58 fect, is
being pushed towards completion, and Smyth & Merritt expect to
have it runuing by August st.

Jonx McLaxgy, of Renfrew, Ont., who lately sold his roller
mill ia that town, is building anew one at Mile End, at the junction
of the C.P.R. and C.A.R., near Montreal.

Tar Peterboro Bridge Co. is building a new stexl bridge over
the Catfish Creek at Stevens' mill, near Aylmer, Ont., and also a
county bridge between Dercham and Malahide, Ont.

Tue Gardner Tool Co. and the city of Sherbrooke, Que., have
signed the agreements made necessary by the recent vote of a
bonus by the city. The new works are expected to be in operation
in the fall.

Tue Hamilton Powder Company gives notice that it will apply
to Parliament for authority to change the head office of the com-
pany from Hamilton to Montrea), to increase its capital, and to
increase the amount for which the company can issue bonds.

Tue Toroato Brass Co., Ltd., 88 York strect, Toronto, is
beginning the manufacture of cabinct and builders hardware, gas.
electric and combination fixtures. A first-class plant has been put
in and the manufacturing department is under the management of
T. H. Stepheason, formerly manager of the Toronto Lock Co., Ltd.

W. J. BurrouGHEs and Joseph Wright, of Toronto, organized
the Master Plumbers’ and Steamfitters’ Association in Hamilton,
Ont., recently. The officers are: Wm. Fairley, president: W, J.
Walsh, vice-president: Hugh Wallace, secretary: Adam Clark,
treasurer ; Wm. Smith, sentinel. The association will be repre-
sented at the convention to be held in Montreal this sumamer.

Tue gravitation system of waterworks put in 13st year in
Beamstille, Oat., having proved satisfactory, the ncighboring vil-
lage of Grimsby contemplates having a system of waterworks also,
and the council has instracted Marshall Hopkins, C.E., of Hamil-
ton, Ont., to report on the mountain springs available, and if suffi-
cient water cannot be got from these to report on the cost of pump-
ing from Lake Ontario.

AT the monthly meeting of the Iron Founders’ Association of
Montreal, held recently, J. Best, of Warden King & Son, who was
A representative at the meeting of the Nauonal Assocation of Iron
Founders, held recently in Philadelphia, and who was clected a
vice-president of that associazion, gave a most interesting account
of the proceedings, which were of a character to benchit anyone
connected with the trade. :

Tug Babcock & Wilcox Co. have consolidated their Canadian
sales department with their general sales department, at New York
and given up their office in Montreal. No change will be made in
the manufactoring department. and the Canadian shops will be
maintained, and all boilers built here as at preseat. Wm. T. Bon.
ner, resident manager for the company's Canadian business for
nearly two years past, will remove to Atlanta, Ga., having been
appointed manager for the company's south-cattern territory.  Mr.
Bonner made many good friends during his stay in Canada.
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Saxvox, B.C,, is putting in a waterworks system.

A, WasT, Cole's Island, N.B., is building a saw mill.

Atma, NS, had a boiler explosion which wrecked the carriage
factory of Ross & Son, June 25th.

Tug Globe File Works, Port Hope, Ont., are now making finc
files for use by dentists and jewelers.

Tur Ontario Rolling Mills, Hamilton, Ont., has clnsed down
its nail factory till orders catch up on stock.

Kwestry Botrer Co., Lt'd, manufacturers, St. John, N.B., hias
sold its machinery to Waring, \White & Co.

Kasro, BC., is to have a system of waterworks put in this
sumner at a cost of $30.000, says the Kootenaian,

Loxpox, OxT., waterworks department will lay a conduit a
mile long from the Colville springs to the pumping station.

Norice is given of application for latters patent to incorporate
the Wrought Iron Range Company of Toronto, capital $100,000.

J. Pexxins Co., Toronto, have been awarded the sub-contract
for erecting tower and furnishing hydrants and valves for Petrolia,
Ont.

Tue Truro Foundry and Machine Co. has supplied a car load
of large iron girders for the Pcople’s Heat and Light Co.,
Halifax, N.S.

Davis & Sox, boat-builders, Kingston, Ont., have called a
meeting of creditors for july 15th.  Liabilities about $5.000 and
assets about $3,000.

Tue Chanteloup Mig. Co., of Montreal, has been awarded the
contract for gas and clectric fiatures and counter railings for the
new City Hall, Quebec.

A ny-Law to raise $50,000 to purchase shares in the Edmonton
district railway and traffic bridge has been voted on by the rate.
payers and the bridge will go on.

Joux \Wazsoxn, box manufacturer, London, Ont., is to be com-
pelled to pay taxes for 1595, as he did not observe the conditioas on
which an exemption was granted him.

Tue ratepayers of Tilsonburg voted on the 15th ult. on a by-
law authorizing the expenditure of $S.000 for the erection of a town
hall, council chamber, market huilding and fire hall combined.

Avoxa the new cstablishments in Waterville this year isa
machine shop started by R. O. Hopkinson. Besides general job
work, Mr. Hopkinson manufactures a lifting jack for a Boston firm.

Tue Eric Iron Works Co., St. Thomas, Ont, has assigned to
C. E. Armstrong. Liabilities of nearly $18.000. Assets consist of
machinery, etc.. $5,000: book debts, $2.000; and stock on hand,
$5.000.

Tue following Ontario towns are considering the construction
of waterworks —Arnprior, Campbellton, Candinal, Caldwell, Cre-
more, Descronto, Grimsby, Paisley, Perth, Simcoe, Smith's Falls,
Thessalon, Thorold, Wallaceburg.

Tne Department of Public Works has awarded the contract
for the construction of two steel scows to be used in connection
with the steel dredge in the waters of the Maritime Provinces to
the firm of Carriere, Laine & Co., of Qucbec, who were the lowest
tenderers.

DoxaLn Muxro, superintendent of waterworks at \Woodstock,
N.B. is collstructing a stee) bridge over the Maduxnakeag River,
on abutments furnished by the town, which is to carry the water
mains. Superstructure to consist of onc span cach, o feet, 57 feet
11 inches, 5o fort 5 inches.

AT the annual genera! meeting of the sharcholders of the
Taylor Hydraulic Air-Compressing Company. Ltd., held at the
officc of thc company on the 2nd inst., Messts, Samuel Carsley,
Jos. R. Fair, Robert Archer, George Durnford and Chas. Morton
were clected directors for the ensuing year, and at a subsequent
meceting Messts, Samuel Carsley and Jos. R. Fair were clected
president and vice.president, respectively.

Tue National Association of Master Plumbers of the Dominion
is now in cxistence, having been launched at 2 convention of master
plumbers held in Montreal recently.  Delegates were present from
alloverthe Dominion, and alsothree delegates from the United States
Association.  The following officers were clecteC : President, Joseph
Lamarche, Montreal ; vice-president, W. J. Burrougbs, Toronto;
vice-president for Ontario, Wm. Smith, London; for Qucebec, O.
Matte, Qucebec city; for Nova Scotia, John Borvan, Halifax: for
New Brunswick, J. H. Doody, St. Jobn; financial and recording
secretary, J. W. Hughes, Montreal ; treasurer, A, Fiddis, Toronto;
cxecutive committee, R. F. Elliott, Kingston; E. C. Moon1, Mon-
treal: G. A. Perrior, Halifax: Thomas Campbell, St. John.

J. R. Baird, manufacturer of electrical gas engines, is turning
out a 15 horse-power engine for the Tichburn Oil Wells,at Martha.
ville, Ont.

J¥o. Suaxee and J. A. Banfield, Toronte, are asking Ottawa
city for a bonus to establish the manufacture of cash registers,
computing machines, etc.

J- W. Borer, of New York, was in Montreal recently in the
interest of capitalists, who are looking into the buildiog of the pre-
posed Montreal-Longueuil bridge.

Tug master plumbers of London, Ont., held their first annual
banquet recently at the Grigg House, London, the mayor and
several aldermen being present. V. ]. Burroughes, president of
the Tordnto association, and A. Fiddes and W. Mansell were
present.

A noxus of $2,000 a year for ten years will be paid by St
Johins, Que., to ** La Societe Anonyme des Faienciers du Canada,’
of France, which has bought the works of the St. Johns Stone
Chinaware Company ; one hundred and fifty hands are to be em-
ployoed and $40,000 paid annually in wages.

ThE next annual convention of the Canadian Association of
Stationary Engineers will be held at Kinguton on Tuesday and
Wednesday, the 18th and 39th of August. The local reception
committce are making every preparation for the event, and between
excursions and other entertainments it is expected the convention
will be a great success.

gersenal.

Wau. McCanmoxn, electrician on steamer ¢ Empire State,
was drowned at Clayton, N.Y., July 4th.

J. H. Caewitt, mining engineer, Toronto, has examined a
number of British Columbia propertics in the Iast month.

Citv Excineek Haskixs, of Hamilton, Ont., died suddenly on
July sth.  Mr. Haskins had been city engineer for forty years.

F. P. Ssuta, representing the D°Este & Seeley Co., manufac-
turers of the Curtis regulators and steam traps, paid a visit to
Montreal last month.

G. H. \VavTess, millwright, Port Hope, Ont., was killed while
helping to adjust 2 belt-tightener in the Gillis Bros. Company’s saw-
mill at Braeside, Ont., June 17th.

Epwuxp WRAGGE, for thirteen years local manager of the
G.T.R. at Toronto, is to retire, as the local managership has been
abolished by General Manager C. M. Hayes.

ArTnur L. McCoLrLun, B.A. Sc., of Maxville, Ont., a recent
graduate of McGill University, has been appointed analyst to the
Dominion Coal Company, Glace Bay, Cape Breton.

D. D. WirLsox, Toronto, died suddenly in Montreal, June 19h
Mr. Wilson was well known as an inventor and business man. He
invented and patented an eleciric motor and a chemical fire engine.

A.W. Canrnere, C.E., late city engincer of St. Thomas, Ont.,
was recently entertained at a banquet given in his honor by the
leading citizens of the city. The mayor of St. Thomas presented
an address to Mr. Campbell.

HERnerT \WaLLis, late mechanical superintendent of the
G.T.R.. was presented with an illuminated address by the loco-
motive engineers of Montreal, before leaving for England, where
he will make his home in future.

GEORGE \V, SADLER, the popular head of the well-known firm
of Robin, Sadler & Howarth, is now Alderman Sadler, baving
been elected by a handsome majority to represent St. Antoine
Ward in the Montreal city council.

GEo. WiLsoN, the retiring chief engineer of the St. John, N.B.,
Railway Company's power house, was the recipient of an address
and a valuable present on severing his connection with thecompany:.
Thos. Irwin, of Montreal, succeeds Mr. Wilson,

Wat. McNicnior, St. Catharines, Ont., a contractor on the
Hamilton Radial Electric Railway, was accidentally killed, June
22nd, while crossing the Grand Trunk track on the Beach road, his
carriage being struck by the engine of the Chicago express.  Death
was instantancous.

Jaues Smntev, son of Richard Sibley, Toroato, was awarded
two first prizes at a recent exhibition of the work of the Ottawa
Art School.  One prize was on machine drawing. The other was
on building construction, for which he received from His Excel-
lency the Governor-General, Green's Histary of the English People,
in five volumes.
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Hecror Mackrnzie, the founder of the Oil \Vell Supply Co,
Petrolia, Ont., who has been prominent in the business circles of
that town since 1866, where he established the firm of Draper &
McKenzie, machinists, died last month at his home in Petrolia.

Tuomas AusTix, of Brooklyn, N.Y., is at the Balmoral Hotel,
Montreal. Mr. Austin is the inventor of the ** Austin Extension
Heater,” and visits Canada to make arrangements for the introduc-
tion of his heater on this market. Hlis invention has met with great
success in the United States, and embodies many fcaturc_s new to
Canadians.

Emwarp LusHenr, secretary and treasurer of the Monireal
Street Railway Company, died at his home in Montreal last month,
at the age of seventy-one. He had beer sccretary and general
manager of the street railway for cighteen years, and became secre-
tary-treasurer of the company when the road was converted into an
electric system.

AT the commencement exerciscs of the graduating class of 1896
from the Stevens Institute of Technology, Hoboken, N.J., held June
18th, 1896, the degree of doctor of engincering was conferred by the
faculty and trustees of Stevens Institute upon Commodore George
V. Melville, Engineer-in.Chief of the United States Navy, in ap-
preciation of the excellent enginecring work performed by Commo-
dore Melville for his country and the advancement of the science
of stcam enginecring. Only once before in the twenty-five years’
history of the Stevens Institute has the degree of doctor of engi-
necring been conferred, and then upon Professor R. H. Thurston,
of Rhode Island, who formerly occupied the chair of Mechanical
Engineering in Stevens Institute, and is now director of Sibley
College, Cornell University.

j@lwag ]\/@’cers.

Survevors have been at work on the route of the Montreal,
Vaudreuil and Ottawa Railway, between Rigaud and Caledonian
Springs.

C. C. Ssutu & Co., railway contractors, Sherbrooke, Que.,
have finished the Quebec Central Bridge over the St. Francis at
Sherbrooke, which was washed out by the floods.

Wogx is being pusbed on the Dauphin Railway. The line is
being located by Mr. Drury, engincer of coastruction: H. Ur.
quhart, foreman of construction ; R. B. Van Horne, D. A. Ross and
A, C. Smith.

TrE St. Lawrence and Adirondack Railway has amalgamated
with the Southwestern Railway, under the name of the St. Law-
rence and Adriondack Railway Company, with capital stock of
$1.000.000, and head office in Montreal. The directors are Dr. W.
Seward Webb, Chauncey M. Depew, Edgar Van Etten, John Jacob
Astor, Charles H. Burnett and Henry L. Sprague, of New York:
Martin E. McCleary, Malone: E. C. Smith, St. Albans, Vt. ; and
R. W. Leonard, Beauharnois, Que. The new company has decided
to take over the lrase made by the St. L. & A. Co., of the G T.R.
L.ine, between Vaileyfield and Beauharnois.

OFFICERS OF THE CANADIAN ASSOCIATOIN OF
STATIONARY ENGINEERS.

The following officers have been clected in the different
branches of the C.A S.E. for the ycar beginning July 1st :—

Ottawa—F. J. Merxill, president ; Albert Gaul, vice.president
recording secretary, F. G. Johnson : financial secretary, F. Robert
treasurer, Wm. Hill: conductor, John Harris; doorkecper, E
Sutton; trustees, \Wensley, Johnson and Cowan.

Montreal—President, John Murphy : 1st vice-president, J. E
Huntington ; 2nd vice-president, William Smyth; secretary, B
Archibald York, re-clected : treasurer, Peter McNaughton ; financial
secretary, Harry Nuttall, re.clected: corresponding secretary,
Hugh Thompson, re-clected : conductor, J. Glennon, re-clected:
door-keeper, Wm. McAlpin, re-clected.  Trustees, Past presidents
Thos. Ryan and John J. York; John H Garth. Librarian, Past
president John Robertson.

Toronto—President, J. Fox; vice-president, C. Mosely; corre-
sponding secretary, T. Eversfield, acclamation : financial secretary,
W. G. Blackgrove: treasurer and librarian, S. Thompson; con-
doctor, T. Scaton; doorkecper, J. Doyle: trustees, J. Huggeu, E.
J. Philip, G. Fowler: delegates to convention, J. Bain, J. Fox, C.
Moscley, J. Hoggett, A. M. Wickens; corresponding secretary, G.
C. Mooring.

Kingston—President, Harvey Hopkins; vice-president, Joha

L. Orr; secretary, John McDonald, Rockwood Asylum ; treasurer,
Charles Selby ; conductor, Robert Bajus; doorkeeper, Ronald Mc-
Donald.

Hamilton—Past president, W. R. Cornish; president, Wm.
Norris ; vice-president, E. Teeter; recording secretary, Jos. Iron-
sides; financial secretary, A. Nash ; trcasurer, Wm. Nash; con.
ductor, \Wm, Jones ; doorkeeper, Thos. Carter ; trustees, R. Mackie,
P. Stott, R. C. Pettigrew; auditors, G. Mackie, J. Ironsides and J.
\Wadge; delegates to convention at Kingston, \Wm. Norris and G.
Mackie. )

Berlin—In this branch of the C.A.S.E. all the officers of last
year were re-elected.

Carleton Place—President, Capt. McKay ; vice-president, john
McFarlane: secretary, J. D. Armstrong ; financial secretary, \Wm.
Taylor; treasurer, H. McFadden.

Kincardire—President, D. Bennett; vice-president, J. H.
Walker; secretary, Percy C. Walker; conductor, T. flall; door-
keeper, M. Farral.

METAL IMPORTS FROM GREAT BRITAIN.

The following are the values in sterling money of the metal
imports into Canada from Great Britain for May, 1895 and 1896,
and the five months to May, 1895 and 1896:

A

I
Month of May, Five months to May,
189s. 1896, 1893, 1896,

Hardware and cutlery .... £4.143  £6.007 £20011 27,493

Pig itoNieeceeeraccacisens 3,118 3,179 5.871 7.780
Bars €tCivieecciccccsenns 1,100 2,14t 4857 6,299
Railroad ...ccveieennne.. 23,394 9.675 26,568 22,038
Hoops. sheets, ctc........ 5.765 5,451 12,051 11,696
Galvanized sheets ........ 7.357 3.000 21,243 15.672
Tinplates ..ceeniinananasn 16,999 13.753 48.803 56,119
Cast, wrought, ctc., iron .. 5.026 6,776 15,726 21,568
Steel siciiiececiniianenen 0.357 10,590 19.314 36,727
Lead ...... ceeccacseesona 2,745 1,182 6.566 5.443
1 & 1 T 1.747 1,559 7 845 7.074
Coment coieeecneniecacens $4.970 3.393 6,527 10,305

ELECTRICITY AND WATER PIPES.

Lditor Caxapias Excixzrr:

Sir,—Allow me to call attention to a subject which may be of
importance. Sioce the introduction of clectricity to propel street
cars in Toronto I have found lcaks in underground lead pipes of a
very different description to leaks or bursts found before. Formerly
the pipe was split through weakpess, now I find even the strongest
—and in some cases pipe that is nearly new—having round holes
as if a shot had gone through them.

Near and round about the hole is a white, gritty substance like
ground glass, which is firmly embedded in the grain of the lead.
The holes are always pointing downward and not less than about
three feet apart, the pipe between being perfectly clean, sound and
frec from anything of a barnacle nature adhering to it. They chicfiy
occur in Jead services that cross under the car tracks, but I have
found them over a hundred yards away on strects Ieading north
from the tracks, on a rising grade.

1 believe there are many such leaks going on at present, for 1
find a weakness of pressurc and a rushing sound on many of the
house taps. But they are hard to find because the stream striking
downward, it cuts a passage into the interior of the ground, and
worms itself into unknown channels, scldom showing the leak on
the surface.

I believe the clectricity from the cars follows small streams of
water or the wettest veins of the subsoil, and often strikes the lead
pipes, or cauzes such a change in the soil by chemical action at
certain points, adjoining or touching the pipe, that a hole is eaten
through. If the holes, however, are caten through by chemical
action, why should they always occur on the down side ? :

I bave questioned the gas service pipe layers, and am informed
that similar defects are found in the wrought-iron pipes. The
question scems to me is that in return for the privilege of clectrical
power, we may have the metal pipes 1aid under ground seriously
damaged and ultimately made useless, unless changes can be made
in the present system. W. M. Warsox,

Tue California Gold Mining Co., Rufus H. Pope, president,
has been organized to develop mineral claims in the famous Trail
Creck district of British Columbia. A. W. Ross & Co.. King street,
Toronto, mining brokers, are placing the stock on the market.
Capital, $2.500,000, in shares of $x cach.
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SCHOOL G.* SCIENCE GURADUATES.

The following is the list of those who have passed in the final
year at the School of Practical Science, Toronto, and are entitled
to the degree of Bachelor of Apphied Science

school of Practical Science Certificate —Honors—] Armsirong,
W M Brodie, \V 11 Mines,}] McGowan, H L.McKmnon. Pass
-~E. J. Boswell, J. S Dobie, H § Hull, A F. McCallum, R.C.C
‘Fremaine.

Thesis —Honurs  J 5 Dolae, W H. Mines, J. McGowan, H.
L. Mchunnon, K. C. ¢ Tremame  Fass—J. Armstrong, 1. ] Bos-
well, W M Brodie, H S, Hull, A F McCallum.

Thermodynamies  Hounurs -\ M Brodie.  Pass—H 8.
tall, W H Mines, J. McGowan, ] McKinaun, K. C C. Tremaine.

Hydrauhics —Honors  J. McGowan,  Pass—]. Armstrong, J.
S Dulne, W, HL Mines, E | Buswell, A I, McCallum.

strength of Materials —Honurs—)  Armistrong, J. 5. Dolse
Pass—I. J. Boswell, A. F. McCallum

Electricity —Honors  H. L McKinnon. ass W M. Brodie,
H. S. Hull, R C C. T'remaine.

With Honors—]. McGowan, H 1. McKinnon

Tug M T Co., Kingston, Ont, is laying the keel of a barge
similar to the * Minnedosa,” to cost $75.000.

Tue new streteh of water made nasvigable by the construction
of the Sheik s Island dam, was opened on Dominion Day.

Tue Handion Iron and Steel Campany have tested the ore of
their new iron nunes upened up at Madoe, and have found it of
excellent quality

Tuk yacht * Canada, whichis to defend Canadian interests
n the internavunal races on Lake Ene i August, was built by
Capt. Andrews at Oakville, Ont.

Wout, Saaaek & Co, Neuwcastle, launched Jast month Jheir
steel steamer * Rosemount ™ for the M T. Co., Kingston, Ont
Length, between perpendicular, 253 feet, beam, 41 feet, depth
moulded. :1 feet 4 inches, and 1s designed to carry a large measure
ment ol cargo on a light draught of water

At Valley field, Que, the Cotton Co has commenced eacava-
tions fur a large flume, which is tu be put in at the end of the mill
ncar the site of the Farkbam resulence.  1tasantended to deselop
about Sou-horse power. What 1s not required for the motive
pover of the cumpany s mulls s tu be used for generating clectric
power, which may be distributed to any part of the town

Tue International Radial Railway Co, of Hamilton, of which
Isr Batns s president, have made surveys of their projected clec-
tric road to Guelph, and announce that they expect to begin con-
structiun neat aatumn  The lhine would run through Waterdown,
but not touch Galt for the presert, though if the road were built
to Guelph, a spur would probably afterwards be run to Galt.

BaxsrryMaN & FinorLaTer, of Ottawa, have shipped a third
sectional boiler to British Columbia, the last one going to the
Kootenay MiningiCompany's works at Rossland.

As the result of putting in the new Corliss valves on the high-
pressure engine of R. & O. steamer ** Montreal,” the consumption
was reduced from 55 to 414 tons per trip.  The new valves put in
the low-pressure cylinder this season have further reduced the con-
sumption to 35 tons per trip.

AFTER investigation into the Point Ellice bridge accident at
Victoria, B.C., the coroner » jury has rendered a verdict holding
the Consolidated Railway Company directors responsible for 55
lives. The city council was declared guilty of contributory neg-
Ligence, and the officials of the curporation were absolved of per-
sunal responsibility. The bridge, which was found not to have
been constructed according to original specifications, was safe for
ordinary traffic, and the accident would not have occurred but for
the improper crowding of the cars.
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Darling Brothers

MONTREAL

ELECTRICAL ENGINEER, forineriy with a large electric manufacturing
concern 1n the U nited  States, desires cngagement as designer or shop
foreman in electsic works, or as superintendent or assistant in a central station
References.  Address, * ELECTRIC.” care CanNapiax ENGiNere,

FOR SALE (good as new)

20,000 feet 3-in. Roller Tubes: 20,000 feot 4.In. Boller Tubes ;
Iarge quantity Stessn Pipe 1-in. to 9-1n.; large atock socond-hand
Ralla: Pulleys, Hangors, Shafting, Valves, Gauges, Horcules I3ab-

bitt Mctal, Solder, ctc.
FRANKEL BROS.,
METALS, SCRAP 120N, COTTON WASTE, €Tc.  116-130 Ceorce STREET, TORONTO

Fine Electric Street Cars_a

Our Specialty.
°

We also Manufacture

HORSE and
TRAIL CARS

of every description.
[ X X J

PATTERSON & CORBIN
ST. CATHARINES, Ont.

DMcGill TUniversityr

MONTREAL, CANADA

The Governors of McGill University are prepared to receive applications
for the following posts: A Professorship of Architecture, A Professorship of
Miming and Metallurgy . An Assistant Professorstup of Civil Lagineering, An
Assictant Professorship of Descriptive Geometry and Frechand Drawing,

The nature of the wotk is fully described on Ju;:es 18-27 of the University
Announcement, cupies of which inay be obtained on application to the Secre
tary, McGill Universsty, Montreal. [nthe case of the i‘rofessorship of Afiningg,
and of the Assistant Professorship of Civil Enginecring, experience in labora-
tory work is esscatial. The Assistant Professor of Civil Englneering should
also have a thorough knowledge of hydraulics. Candidates for the Assistant
Professorship of Descriptive Geometry and Freehand Drawing should have a
knowicdge of archicctuial draning, as thic Assisiant Profcssor of tlus subsect
will b eapected to give assistance to the rofessor of Architecture.

Candidates for any of the above appoiniments must send their names to the
undersigned, together with a statement of their age, previous career and qualiti
caiions, with such tcsumontals as they may think destrable, not lates than the

14th of July.
) July J. W, BRARENRIDGE,
Acting Secrctary, MeGill College

AW BROS. & (0.

Founders and Machinists
OTTAWA, Ont.

H vorants
VALVES
WATERWORKS SUPPLIES

SPECIALS
Also CASTINGS of every description

2y n

<.



