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Fop THE CANADIAN ENGINEER.
STEAT1 ENGINE ECONOMY.

BY P. BATTY.

Steam engine economy in a broad sénse involves
considerations of construction and design, as well as
everything that enters into-cost and maintenance and
operation. With the engineer.in charge of engines and
boilers, however, the problem is ordinarily that of get-
ting. the best possible results: from'_machinery. already
coustructed and- placed- in his charge. An important
part-of his education.is in-the direction-of how best to
accomplish this end, and the value of his services is
largely -dependent upon his ability in this direction.
Economy to him means-keeping down the fuel account,
having small bills-for repais, little ur no loss from en-
forced stoppages, maintaining regular speed, and,havxng
the Jeast possible loss from deterioration.

The cost of fuel is’ always an important matter, but
sometimes it is.of more importance that there be no en-
forced stoppages, or that the speed be very regular.
The engineermust study this in any particular instance,
and govern-himself accerding to.circumstances..

So far-as ‘the use of ‘fuel -gaes, an engineer often
finds himself-confronted with conditions that render the

attaining of good economy impossible. The only course -

then is to make the best of bad surroundings. The
condition unfavorable to fuel economy mostlikely to'be
met with is an engine too-large for its work. In a non-
condensing engine the uséless work of moving the
piston against the préssure of the atmosphere must
always be done. "The resistance the piston meets with
fcom the atmosphere ‘being, it round numbers; 15 lbs.
per sq. inch, if the mean effective -pressure ‘required- to
do the work is but. 15 'pounds, ‘then as much work is
done -in overcoming the atmospheric resistance-asis
dotéin overcoming the ‘friction of the partsand doing

»

the useful work. If the load is increased so that the
mean effective pressure is .45 Ibs., only one-third as’
much work is done against the atmosphere as against
the other resistances., One reason, then, and a very
important one, why an underloaded engine works with
poar economy, is that the useless work is too large a
fraction of the total work done by the steam. So far
only the useless work-of overcoming the resistance of
the atmosphere has been -referred to There will be,
besxdes this, some further back pressure which will not
increase in proportion as the mean effective pressure is
increased, and this, so far as it goes, strengthens the
reason just given. In a condensing engine the piston
has always to be moved against the pressure due to im-
perfect vacuum, and some back pressure besides, so the
same reason holds good, but not to the same extent.

Another reason why poor economy and light loads
go together is that patt of the work done in the cyiin-
der of a steam engine is done to overcome friction of
moving parts, and t#fis fncuon does not increase as fast
as the load is increased. It is sometimes nearly as great
with no load as with the engine fairly loaded.

A third reason is condensation of steam in the
cylinder. When ordinary dry.steam from the boiler
enters the cylinder, cooled by the low temperature dur-
ing expansion and exhaust, a very material postion of it
is condensed, parung with latent heat to bririg up the
temperature of the exposed surfaces, In an engine
lightly loaded the steam thus. cqudepsed is a larger
fraction of the total steam .used than in onemore heavily
loaded. The exact loss from condensation cannot from
present knowledge of the subject be calculated, or very
closely approximated, so that it cannot be told by cal-
culation just what the mean effective pressure on an
engine should be for. the best economy ia fuel consump-
tion. Experimentally it has been found that with steam
from 70 to go pounds, by gauge, the best economy in
a non-condensing engine obtains when the load is such
that cut-off will be not much, if any, earlier than one-
quarter stroke. With this cut: off the terminal pressure
will be from 5to 10 pounds above the atmosphere. At
lower steam pressufe than named the cut-off should be
still later. With condensmg engines the cut-off may be-
such that the terminal pressure will be at atmosphere
ora little below.

But the engineer has to do with the engine under-
loaded—too large for the work——and must consider how
he can keep the coal consumption down, or loss in some
other directidn. When the cut-off is materially before
quarter-stroke, so fnuch s0 that .the terniinal pressure in
a non-condensing engine is below atmosphe‘e, itis in
the interest of economy to reduce the speed. This is
not, however, al\\'lay's praeticable. Sometimes the con-
struction of the engineis such that a cbange of speed
wxll disarrange the govemor to such an extent that the
regulation will be poor; in other mstan_ces it is merely
a matter, so far as the governor is eb_u_c_erhed, of achange
of a. pulley.
ductlon is the welght of the ﬂy-wheel Good regulatxon
cannot be had with a ﬁywheel too hght for the work.
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If the fly-wheel is only of sufficient weight for the spead
as it is, ifthe speed is reduced, it will be too light. The
momentum of a fly-wheel varies as the diameter, and
as the square of its revolutions; hence, reducing the
speed decreases its capacity rapidly. There are several
rules for determining the proper weight of a fly-wheel,
and [ think the following rule is as simple as any. Rule
for finding the weight of the rim of a fly-wheel for an
automatic engine: Multiply 6,000,000 by the indicated
horse-power cf the engine, and divide the product by
the diameter, of the wheel in feet,) multiplied by the
square of its number of revolutions per minute. Take,
for example, an engine developing 75 indicated horse-
power, having a fly-wheel pulley 14 feet diameter,
running 8o revolutions per minute.  What should
be the weight of metal in the rim of the wheel?
6,000,000 x 75 = 450,000,000; the square of 8o is
8 x 80 = 6,400, and 6,400 x 14 = 89,600, Then
450,000,900 -~ 89,600 = 5,022 pounds for the weight of
the rim of the wheel.

Some builders use a larger constant than 6,000,000,
which gives greater weight of wheel, but more use a
smaller constant. Cast-iron weighs about .26 pound
per cubic inch, so by finding the cubic inches in the
rim of the wheel, and mmnltiplying by this decimal, .26,
the weight will be found with reasgnable exactness;
then finding by the use of the indicator the horse-power
developed, it can be told whether the speed can be de-
creased with satisfactory results without increasing the
weight of wheel.

Reducing the speed is usually the only practical
means of increasing the economy of fuel consumption
in an under-loaded, non-condensing engine. By this
means the useless work done against the pressure of the
atmosphere is diminished—the inevitable loss from fill-
ing the clearance space with steam at! every stroke is
less, and friction is generally reduced. A slight saving
may sometimes be effected by working with reduced
steam pressure, but what it will amount to, if anything
can only be told by trial. It wiil depend upon the steam-
ingqualities of the boiler under the higher and lower pres-
sures; upon the construction of the engine, particularly as
to whether the valves work under full pressure or are
wholly or partly balanced; upon whether leakage will be
less at low pressure, and upon a variety of conditions
that cannot well be enumerated. Usually in a well-
constructed boiler—unless expansion is considerable—
say 2 cr 3 pounds at least below the atmosphere, working
with lower boiler-pressure will not decrease the coal
consumption. 1f advisable to reduce the initial pres-
sure, better results will usually follow a small amount
of throttling, keeping the boiler pressure as it is.
Reducing the boiler pressure in the instance of an
under-loaded condensing engine is much more likely to
save fuel than in one working non-condensing. In any
case the effect.can only be known by trial. Weighing
the coal used running both ways will settle the matter
conclusively. If an engine is overloaded the remedy
that most naturally suggests itself is to increase the
speed. The diagram will show, by the freedom with
which the steam gets into and out of the cylinder,
whether in this respect higher speed is advisable, or
will accomplish the end sought. 1f initial-pressure is
nearly equal to boiler-pressure, with only a pound or
two of back-pressure, then there will be no trouble in
increasing the speed from 1o to 20 per cent., if the
wearing or moving parts can be run faster without
danger or inconvenience. Increasing the speed of an

engine ought to improve the regulation, because it in-
creases the capacity of the fly-wheel. Frequently the
very best remedy for an overloaded engine is increasing
the steam-pressure. Doing this, of course, involves
previous consideration of strength of boiler, and of
various parts of the engine, as well as the amplitude of
the wearing surfaces to resist the higher pressure.
When there are no objections to increasing the pres-
sure, doing so generally increases economy.

Another plan for helping out an overloaded non-
.condensing engine is to add a condenser. Where fairly
high pressure of steam is carried~-say, not less than 75
pounds gauge pressure—and the cut-off is from one-
quarter to one-third stroke, a condenser will, by adding
from g to 11 pounds pressure below atmosphere, shorten
the cut-off.and the economy will be increased. Adding
acondenser to a lightly loaded engine working with high
steam pressure in the expectation of saving coal, as is
frequently done, will generally end in disappointment.
Condensation in the ‘cylinder will be increased and
colder feed must be used, the two frequently neutraliz-
ing all that is otherwise gained by the use of the con-
denser.

When, from any cause, it is necessary to materi-
ally reduce the steam pressure carried, thus in effect
making the engine small for the work, then a condenser
is a valuable addition.

In a non-condensing engine advantage should
always be taken of heating the feed-water by the
exhaust steam;in t}ps way a saving of coal equal to
from 1 to 15 per cent. will be effected, besides which -
it is much better for the botler to feed hot water. With
a condensing engine there is very little gain from the
use of a heater, provided the temperature of the hot
well is not unnecessarily low.

For THE CANADIAN ENGINEER.
WATER IN THE BOILERS.

BY W. SUTTON.

All waters used in steam boilers contain, in solution
or suspension, more or less mineral and organic matter,
acquired by contact with the earth's surface,or by perco-
lation through its alluvium and rocks. Of this river
and lake water contain from 35 to 20 grains to the gallon
in solution, and a varying quantity in suspension.
Well and spring hold but little in suspension, but, in
solution, a quantity varying from 1o to 650 grains.

+This matter consists of a variety of substances, namely,
carbonates lime, magnesia, iron; chlorides of lime
magnesium, potassium ; sulphates lime, magnesia, soda
and potash; phosphate lime, bromides and iodides of
calcium and magnesium, alumina and silica. Besides
these substances, certain gases are niore or less
present. These are oxygen, hydrogen, carbonic acid
and sulphuretted hydrogen—the three first being always
found. All of the above substances are not uniformly
present. The quantity and character of the matter in
any particular water depends much on the constitution
of the carths and rocks over or through which it has
passed, and upon the condition of location, and motion,
and exposure to light, heat and air which it has under-
gone. Consequently, there is much variety in the con-
stitution of various waters with reference to their adven-
_titious ingredients. .
EVAPORATION.

All water, on being evaporated by boiling in an
open pan, Jeaves a residue composed of all the elements
contained in it; the deposits of the residue take p]ace
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in the following manner: As soon as ebullition begins,
the contained free gases are driven off, since they are

not soluble in hot water, and, as the presence of car.

banic acid is necessary to the solution of the carbonates
of lime, magnesia, iron, these salts, which are found in
all waters, are.precipitated in a finely crystalline form,
tenaciously adherent ta whatever they fall upon. Sul-
phate of lime, which is commonly present, is soluble in
400 parts of cold water, but scarcely at all in boiling
water; therefore as the evaporation proceeds super-
saturation occurs, and this salts is thrown down in the
same form and possessing the same adherence as; the
carbonates. The other contained elements, which are
more soluble, are precipitated in the same way by
super-saturation. As the quantity of water is lessened
the suspended mattergradually subsidesand agglutinates
with the other deposits. In a steam boiler the deposits
from the evaporated water tend to take place in the
same manner, but the constant supply of fresh portions
and the occasional emptying out of thesaturated water
prevents the precipitation of the more soluble salts;
these-are retained in solution. Practically, it is found
that the deposits from all kinds of boiler waters consist
almost entirely ot carbonates of lime, magnesia and
iron, and the sulphate of lime. Scarcely more than s
per cent, of other salts are found.

It is important both for the safety and efficiency ot
a boiler that the tubes and sheets are kept free from
scale. The evil effects of scale are due to the fact that
it is relatively a non-conductor of heat. Its conducting
power, compared with that of iron (according to
Desprety), is as 1 to 37.5 or thereabout; accordingly
more fuel is required to heat water through the shell
and flues of an incrusted boiler than would be required
if the boiler were clear of scale. It is readily demon-
strated that a scale one-sixteenth of an inch thick will
demand the extra expenditure of about 15 per cent.
more fuel. This ratio increases as the scale grows
thicker. 1If a boiler be perfectly clean, the contained
water may be raised to any given temperature by heating
the external fire surface to a temperature a few degrees
higher, but if any scale be present it will be necessary to
heat it still higher, according to the thickness of the scale,
in an increasing ratio. Toillustrate: To raise steam
to a pressure of go lbs., the water must be heated to
320° Fahrenheit. 1f the boiler be clean, this may be
done by heating the fire surface to about 325°; but if
one-half inch of scale intervene between the sheil and
the water, such is its non-conduction that it will be
necessary to raise the fire surface to a temperature ot
about 700°—almost low red heat. Now, the higher the
temperature at which iron is kept, the more rapidly it
oxidizes or carbonizes,and undergoes molecular change.
At any temperature above 600°, it soon loses the fibrous
nature of the wrought iron, and becomes granular like
cast iron (which it has really become) by carbonization.
In this condition it is brittle, thin, and, under high heats,
liable to bulge or even give way to the great pressure
upon it. Weakness of boilers thus produced predis-
poses them to explosion, and causes necessarily expen-
sive repairs. .

To obviate these evils, namely, danger from explo-
sion, expense of repairs, loss of time and waste of fuel,
very many methods have been devised, having.in view
the prevention and removal of scale. For this purpose,
picking, scraping, chaining, etc., are generally resorted
to periodically. Such. is, its toughness and tenacity,
however, that mechanical force only succeeds in re-

moving a portion of it, and is generally unsatisfactory,
since in addition it is necessary to_empty the boiler and
toallow it to get cool enough to enter, which, with the
operation itself, generally requires a whole working day.
Various mechanical contrivances have been and

are now used to intercept the precipitated saline matter
from the supply water on its passage through the heat-
ing apparatus, They consist essentially of obstruc-
tions to the flow of the water. This latter being
heated to boiling by being intermingled with the
exhaust steam in the heater, the carbonic acid is
riven off, and a precipitation of the carbonate
takes place, the deposits accumulating on the shelves,
straw, or other obstructions, over or through which the
water slowly flows. In this way large accumulations of
the matter in suspension, and of the precipitated carbon-
ates, are prevented from going into the boiler, and being
retained in the heater, may be removed very conveni-
ently when opportunity is afforded. This plan, how-
ever, only partially remedies the difficulty, since it is
only the precipitated carbonates and the matter in
suspension that are retained by this apparatus. The
soluble salts all pass on to the boiler and also a great
portion of the earthy carbonates which cannot be pre-
cipitated during the short passage through the heater,
therefore the scale in the boiler forms more slowly.

Another variety of mechanical device for prevent-
ing scale is the sediment pan. This, of which there
are many forms, consists essentially of a shallow vessel
which is placed in the bottom of the boiler, with the
view of catching the precipitate 2nd preventing its
deposition on the inner portion of the shell. This
plan succeeds in gathering much of the sediment, but
much necessarily fasteus itself to the boiler, and the
scale, as before, continues to form.

For a long time, simple chemical agents have been
used in an empirical way, or applied without science,
with a certain success. Some of these are molasses,
fruits, slops, vinegar, cane-juice, and a variety of vege-
table substances containing more or less acetic acid,
which when placed in a boiler, at regular intervals, will
remove and prevent the incrustation to certain extent.
The acetic acid decomposes carbonates, forming acetates,
which are kept in solution and hence cannot become
increments of scale. The sulphate of lime and other
salts are not affected by it, and from this the scale will
gradually be formed. Moreover, the iron of the boiler
being open to the attacks of the free acid, will be gradu-
ally corroded, and after z time rendered useless, if not
dangerous.

This fact alone ought to forbid the use of these
agents.

Starchy matters, in various shapes, such as pota-
toes, corn, oil cake, etc., have been muchused. These
prevent scale only by enveloping the precipitates with
gelatinous matter, which lessens their weight and pre-
vents their agglutination into a solid mass. Starch, as
well as nearly all other organic matters, has a ten-
dency to produce foaming or frothing of the water in
the boiler. In this case the exact quantity present
cannot be determined by the gauge cocks. Thisis a
source of great danger,and ought to prevent the use of
such agents.

Oak, hemlock and other barks and woods are
operative in the prevention of incrustations, on account .
of the tannic acid which they contain.

Various -extracts, such as catechu, logwood,
etc., rich in tannin, are also used. Tanpic acid..
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decomposes the carbonates, forming tannates, which
are insoluble; but their specific gravity being light.
they do not subside, but remain continuaily floating in
the boiling currents ; and, moreover, being amorphous,
they have no tendency whatever to agglutination, and
therefore do not incrustate on those surfaces with which
they come in contact. The sulphate of lime, however,
is not decomposed by tannin, and will form a scale,
notwithstanding its presence. The same objection holds
against tannin, in its free state, as offered in the above
named agents, as it does against free acetic acid—it will
attack the iron of the boiler ; though, as the tannate of
iron is insoluble, the corrosion will not be as rapid as
with the acetic acid, which forms a soluble acetate with
iron.

THE PETERBOROUGH WATERWORKS.

BY A. C. M'CALLUM, M.E.

The pumping plant of Peterberough Water Com-
pany, recently placed in position by the Wm. Hamilton
Manufacturing Co., Ltd., of Peterborough, is one well
worthy of being described, as the capacity of the pumps

The plant i§ of the direct pumping system, requiring no
stand pipp or reservoir, and is employed for firg pur-
poses, as well as for domestic use.

The demand for fire purposes is met by increased
speed of the pumps; notwithstanding this, the pumps
will not bg called upon at any time to exceed the
average working space of reciprocal puips.

The pumping station is situated about 2} miles
north of the centre of the town upon the bank of the
Otonabee River, which forms part of the now famous
Trent Valley Gz}nal route.

The pump house is built upon the west end of the
new timber dam recently constructed, and presents a
very pleasing appearance from the roadway running up
the river side.

The foundations of the pumping station and wheel
pits, together with the foundation for the machinery,
are carried up from the bed rock of the river to machin-
ery floor and are entirely built of rubble masonry.

The walls of pump house are built frost proof. The
outside walls are built of red brick, relieved in panel.
An air space is made between the outside and inside
walls; the inside walls are built of white brick.

PzTZRDOROUGH WaTER WoRKS.—PLAx or Puxps,

are such as to suit the requirements of many of our
larger as well as smaller towns throughout the Domin.
ion where water power can be utilized.

The pumping plant is a water power one, and con-
sists of two sets of triplex single acting power pumps.

v

The pumping station is well lighted, having four

large gothic windows, and, together with the several
smaller windows, makes the interior, with its white:
brick walls and panelled hardwood ceiling; present a
very pleasing appearance.
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The grounds around the pump liouse have not yét
béen put into the shape they will afterwards take ; it is
intended to bave the grounds neatly laid out, with slop-
ing bank to the river's edge, and the walk t6 roadway
from pump house laid out and levelled, and, together
with the harmonious surroundings, the water company
may feel well pleased with their propetty. ‘

The dam which was recently constructed is an
overflow one, built of stone and tiinber ; it is about 600
feet long and has an overflow of 220 feet. There is a
power opening upon the last end of the dam 30 feet 6
inches wide. Provision i5 also made for thé running of
logs through. As inany thousand feet of lumber are
drivén down the river, a timber slide of 32 feét & inches
widé was made in the dam. _There are also two sluice-

)

o

The cylinidérsare bolted securely to each other, and
each to the main frame, the whole being firmly bolted
to the splendid foundations prepared for them. The
front end of pumps are carried upon a stone founda-
tion; the back part and cylinders are carried upon deep
beams, securely built into the walls.

Each cylinder, with its front head, is one casting
throughout, well braced and ribbed internally, to with-
stand the heavy duties assigned to them; the lowér part
of the cylinder joins the suction chamber. The pump
vdlvés are placed on harizontal plates above and_below
the line of plunger travel. There are 36 valves on top

plate to delivery chamber, which forms top part of
cylinder, and 36 valves on lower platé forning top of
suction chamber.

The valves are made in four pieces
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ways built in the dam, through which the surplus in the
reach above is passed. The dam is composed principally
of timber, the crib work being filled in with stones.

The pumps ate of the -three-throw single acting
type, or, perhaps,better known as Tnpie Smgle Actmg
each 1§ inchés dxameter, With a stroke of 30 inches, and
a capaiily of 2,250,000 irfiperial gallons pér diefn and a
torking préssure of i30 Ibs.

The side elevation shows in outline the external ap-
pearance of the pumps. Ihe cylinders present a mas-
sive.and. plea_slng appearance. The stays or ribs sup-
porting the sides of the cylinders are-initérnal, leaving a
smooth exterior susface, which is neatly panelled,

7
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SecTioNat Brevation or .Power Punes.

the valve seat, stem, valve washer and spiral spring a.ll
of brass. Thevalve proper is 3} inches in diameter, one
half-inch thick, and made of rubber by the Gutta
Percha and Rubber Co. of Toronto. The amount of
lift-allowed is just sufficient to make the area through
the valves uniform; so that the water will pass with uni-
form velocity. The low lift of .the valves, and with their
clastic faces, make them noiséless in action at all speeds
and pressures. Access to the.suction valves can easily
be had by taking off the batk end- cover of the cylinders,
there being ample room for the engineér to get inside of
the cylinders.when the plungers are drawn up.
Through: the hand holes back and-front of. delivery
chamber cover, the delivery walves can be easily reached.
In fact all the details of the entire plant were So de-
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signed that they can be examined at any time with the
least possible trouble.

The main frame of the pumps is made in two
halves, and bolted together. The frame is built of the
inverted U section, thoroughly ribbed and stayed ; the
crosshead guides or bearings are of liberal dimensions,
truly planed and finished, having pockets at either end
for the receptionof oil or greaseto lubricate crossheads;
the bearings of the crank and lying shaft are of the type
peculiar to the Corliss engine, built up entirely of brass,
and provided with wedges to take up wear or loose mo-
tion. Some idea of the massiveness of the frames can
be formed when it is known that their weight alone is
over 18,000 pounds each.

The plungers are made of cast iron working in a
brass-lined cast iron stuffing gland, which can be readily
packed from the outside, and are carried in the stuffing
box, which is securely bolted to front end of cylinder.

The plungers are cast hollow with spherical ends,
and are made as light as possible, so as to “float,” and
thus reduce their weight on their hornizontal bearings;
they are secured directly to the crossheads.

internal circular flange and securely bolted to the cast
iron crank disc, in which the crank pins for the outside
cylinders are placed. The crank pins on discs are
ground in and fitted in a taper hole, and securely held
by key on inside of disc.

The discs were pressed on to the crank shaft and
provided with steel keys. The crank shaft is 10 inches
in diameter, of hammered steel made by the Nova
Scotia Steel Company ; the centre crank pin is formed
upon the crank shaft, of the same diameter as the crank
shaft; the outer crank pins are 7 inches diameter and
7 inches long. The entire weight of the crank shalft,
with discs and spur wheels, is about 13,700 lbs., the
heaviest single piece to be handled. The connecting
rods are of forged steel of rectangular section, with a
ratio of 6 tu 1 of the crank ; they are all provided with
brass boxes, wedges for taking up loose motion, and are
finished bright all over.

The crossheads are of cast iron of massive design,
and in keeping with the rest of the pumps, they are
provided with adjustable slippers for taking up any
wear. The bearing part of slipper against guide is
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The crossheads have a bearing only on underside,
as the plungers do no work upon their forward motion,
there being no thrust upward ; all the thrust takes place
upon the backward motion of the pumps. .

The cylinders are securely bolted by the back end
of main frame, at the front end of which is the lying
shaft operated by the water wheel shaft, as seen by the
illustrations; between the lying shaft and the cylinders
is placed the crank shaft, from which motion is im-
parted to the plungers. The lying shaft is driven from
water wheel shaft by bevel gearing, and motion is im-
parted to the crank shaft through the spur pinions on
lying shafts in gear with large spur wheels on crank
shaft.

The spyr gears are 2 to 1, the pinions are 33 inches
diameter, 11-inch fall, and 4-inch pitch ; the spur wheels
are 64 inches diameter, 11 inches faces, and 4-inch pitch.
The spur gearing teeth are all machine cut, thus insur-
ing accuracy of motion,

The large spur wheels are simply a rim with an

formed of babbitt metal run up into the recess made for
same in slipper; the babbitt is then well hammered
when cold, and afterwards neatly planed off, thus form-
ing an excellent rubbing surface with the cast iron
guide on frame. The crosshead pins are of steel, 5
inches diameter by s3 inches long. .

Each set of pumps is provided with two air
chambers of large capacity made of cast iron, weighing
over 2,000 lbs. each, of neat external design; the air
chambers are connected to each other by a 4 inch pipe,
thus ensuring an equal volume of air n each. The air
chambers are wholly supplied by the * snifting valves”
placed on top of pump barrels, and having the neces-
sary glass gauges. The usual piping for priming and
draining off the cylinders is provided, and so placed
between the cylinders as to be easily operated when
required, The delivery pipe from each set of pumps to
the pumping main is 16 inches diameter, and is sup-
plied with a 16-inch gate vaive so that each set of
pumps can be entirely shut off from the mains. The
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suction pipe from the fore-bay to the pipe vault under
machinery floor is 20 inches in diameter. A 16-inch
branch is led up from suction pipe to each pump cylin-
der, and provided with a gate valve 16 inches diameter
to each branch, to permit of pumps being entirely shut
off from suction.

The suction pipe is laid out to the intake house,
situated 200 feet above the pumping station in the river,
and ends in a well in the river crib; where suction pipe
enters vault a z2o-inch gate valve is placed so that
suction may entirely be shut off from river crib if so
desired. The end of suction pipe in pipe vault is turned
down at right angles into the tail-race provided for the
wheels, as the illustrations clearly show, and can be
utilized to supply the pumps in the event of a heavy
demand for fire or other purposes, or in the event of
accident to the crib from ice or other cause; a 20-inch
gate valve is also placed in pipe vault to close off this
end of suction when not in use. The pumps have a
lift of four feet, and from indicator cards already taken
of them by the writer, the action of the suction is all
that could be desired. The delivery main in vault is
16 inches in diameter, provided with a 16-inch check
valve and bye-pass just inside the pipe vault. From

the delivery pipe of each set of pumps are two 6 inch-

branches, just below machinery floor line, on which are
placed six inch relief valves discharging into an 8-inch
pipe leading through floor of vault into tail race.

The pipe vault is worthy of comment; there is
over g feet of head room, and ample room around the
pipes and valves, and is well lighted and easy access to
the roadway. The pipes are laid close to the floor
upon cast iron crutches laid upon hardwood blocks, and
all pipes were tested by hydrostatic pressure before
being put into place.

The machinery floor supporting frame and lying
shafts is formed of rubble masonry, resting upon the
rock which formed the bed of the river. The holding-
dow bolts of the frame of pumps are encased in pipe
or tubing, which was built into the foundations when
they were building; the bolts can be taken out at any
time, they not being run uop with cement.

The penstock for the wheels is practically an
extension of the fore-bay through the dam and wall of
pump house; the openings to penstock are g feet square
in the clear; the admission of water to the penstock is
regulated by means of stop logs placed in front of open-
mg in building and aiso in front of dam. The ‘penstock
is decked over with steel plating having castiron girders
1o inches deep of I section, the ends of which are built
into the walls ; provision is made so that they can be
removed at any time, if desired, without damaging the
walls in any way, and permit the removal of the entire
deck. The deck plating around walls is securely held to
L pieces of cast iron checked into walls, and held in
place by bolts let into the masonry and run up in lead.
The L pieces on wall are run up with lead between cast-
ing and wall, and when cold were carefully caulked, thus
ensuring a tight joint between wall and casting.

A stuffing box for water wheel shaft is formed in two
halves around the water wheel shaft, and made very
strong to successfully resist the greatest pressure due
head. Water tight joints between plates and castings
are formed by means of rubber, the plates being
securely bolted to girders, stuffing box and L pieces,
thus making a thoroughly water tight deck. A man-
hole is provided upon-thedeck to give accessto the pen-
stock and whee] when water is drawn off,

A geinch drain pipe from the deck, extending down
through penstock floor, is also provided to drain off any
leakage and sweating that may take place. A 2.inch
pipe is tapped into the deck plating, and is formed
goose-nceck, led into drain pipe, and by means of globe
valve on this pipe the air in penstock can be drawn off.

The water wheels are of the well-known make of
the Wm. Hamilton Co., *“ Boss" turbines of 68 inches
in diameter, having a vent of 1,300 square inches, and
discharging, under a calculated head of 12 feet, 15,000
cubic feet per minute, developing 270 h.p., making 55
revolutions per minute. The depth of the pit under the

"wheels is 8 feet, and allows a perfectly free discharge of

the water.
The wheel shaft is 7 inches in diameter, of forged
steel, with an enlargement through the stuffing box and

" where it passes through the hub of cast iron pinion.

This shaft is over 15 feet long ; the entire weight of
water wheel, runner, shaft and pinion rests upon the
step carried upon bridge-tree in draft tube of wheel.
The upper end of shaft runs in a bearing of liberal
dimensions, placed upon side of bridge-tree placed above
penstock deck.

The penstock timbers are of oak securely built into
the masonry, and are sheathed over with planking 3
inches thick, and perfectly watertight ; hard-wood skirt-
ing is placed between wheel case and deck.

The wheels are operated from the machinery floor
with large hand wheels and suitable gearing; a neat
cast iron column fastened to the floor carries the gate
stem shaft, upon wkich is placed the hand wheel ; there
is also upon thestand an indicating device, by means of
which the position or opening of the wheel gate may be
known.

The cast iron girder carrying tail end of lying shaft
and upper end of water wheel shaft, is of massive de-
sign, of inverted U section, resting upon plates built
into the walls, and is securely held to the masonry by
strong bolts. Provision has been made to enable
aligning the girders at any time, if required. The pres-
sure gauges and revolution counters are placed upon
the wall above hand wheels, and can be readily seen
from any part of the building.

The entire weight of the pumps and piping is over
160,000 pounds, and was placed in position by the
‘William Hamilton Company, under the superintendence
of Mr. Wm. Kennedy, jr., C.E., of Montreal, who had
entire charge of the works.

The illustrations are copied from the designs of the
plant, prepared by the writer.

The present distribution system compuses about
fifteen and one-half miles of mains, varying in size from
5 to 16 inches, there being one mile of 16-inch, one and
one-half miles of 12-inch, four miles of 8 and 10-inch;
the balance of distribution is practically 5 inches.

There are placed 115 stop valves on the system.
The mains supply 114 fire hydrants. The total cost of
the works is over $200,000. They are owned and con-
trolled entirely by the Peterborough Water Company,
composed of local gentlemen: John Burnham, Esg.,
M.P., president ; G. W. Hatton, Esq., sec.-treas, and
Wilson Henderson, superintendent.

MininG AssociaTioN oF QueBec,—The annual
convention of the association took place in Montreal on
the gth, 1cth and 1xth of Januwary. A paper
by T. J.'Drummondj read on that cccasion, appears. in
this issue. A -general report of what took place is
unavoidably held over,
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CHARCOAL AND ITS BEARING ON THE UTILIZATION
OF OUR FORESTS.*

——

BY T. J. DRUMMOND, OF THE CANADA IRON FURNACE cCO.,
MONTREAL.

To a very large extent, the value of a forest tree
is the value received for the labor expended in hewing
it into square timber, sawing it into boards, or turning
it into an article of furniture. As with our soft or mer-
chantable woods, so with the unmerchantable or hard
woods. If we burn these woods to clear the land, it
means dead loss, or if we use them for domestic fuel, the
return is small, and if we turn them into charcoal and
export the charcoal in that shape, the value to the
country will not be very great ; but if we use these woods
in such a manner as to develop an industry that must
otherwise be non-existent, then we have obtained some-
thing worth while, and so I hold that by burning into
charcoal and using that coal for the smelting of iron, the
value of the cord of wood to the country becomes the
value of the labor expended in producing the amount of
pig iron that quantity of wood will smelt; in other
words, the value of a cord of wood for domestic pur-
poses to the farmer would be, say, $1.50 to $2, and
would yield nothing beyond that to the country. DBut
if that cord of wood is burnt into charcoal, and by that
fact an iron industry becomes possible, then as it takes
from two to two and one-half cords of wood to obtain
suflicient charcoal to produce one ton of iron, so it must
be plain that a cord of wood utilized in this way brings
through the labor consequent on raising the ore, flux,
etc., and smelting, say, from $6 to $g per cord, accord-
ing to the class of ore smelted and wood used. In
making this statement, I am, of course, dealing princi-
pally with our Pruvince of Quebec, where the conditions
are such that without charcoal an iron indusiry cannot
be commercially established, and where, with proper
attention, consideration, protection and encouragement
towards the utilization of what are known as merchant-
able and waste woods, insuring a long and regular sup-
ply of charcoal, a charccal iron industry can be devel-
oped as great and as important to the province aud the
Dominion as that industry has been and is to Sweden
and the United States.

Now that I have given in a general way my ideas
as to the utilization of our forests, and the bearing those
forests have on the ironindustry in this province, I will,
in as few words as possible, explain the different sys-
tems of manufacture of charcoal generally followed,
giving particularly the practice adopted at the works
with which I am identified.

In cutting wood for pit burning, the custom in
Sweden is to cut the logs in about nine foot lengths, but
in our own experience we have found it better to cut to
shorter lengths for reasons hereafter given.

For kiln burning the general practice in the United
States is to cut to four foot lengths. Formerly the
cutting to lengths, as well as the felling, was done with
the axe, but latterly the saw has been brought into
general use, with a view not only to quicker work, but
to prevent waste. The value of the saw in cutting the
cordwood to length is considerable, for the axe chips
represent a very material loss. The axe seldom makes
a cut at an angle less than 45 degrees, so that in prac-
tice as much wood is cut away as remains in the two
adjacent points, and the loss of chips in cutting to four

*Read before the General Mining Association of Quebec, in
Montreal, January 1oth.

foot lengths with the axe amounts to fully from 8 per
cent. to 10 per cent., according to the size of wood cut,

In the Province of Quebec, when we first took up
the charcoal industry, we. found that the practice was
to work wholly with the axe, and to cut to three foot
lengths, and we saw that thus must be changed, as the
loss was considerable in labor through cutting to such
short lengths, and as already pointed out, the loss in
chips also was naturally very great. We had a great
deal of prejudice to overcome, but we are now making,
for kilo purposes solely, 4 ft. wood, and our men are
using the saw for cutting to length. And we find that
not only do we effect economy for reasons given, but our
men are able to earn, working in pairs with the saw,
better wages than they formerly could, working singly,
with the axe.

In burning into coal two systems are generally
followed, viz., pit or meiler burning ant kiln burning,
and in the United States ‘“‘retort" burning has been
attempted. This is carried on, I believe, on a small
scale at present, but I do not think it has ever proven
to be a commercial success, although, perhaps, if given
full trial, it might be found to be more economical than
it has so far proven to be.

KILN BURNING.

Two styles of kilns are generally used, the *rec-
tangular” and the ¢ beehive.” The latter has been
found to be the most satisfactory, and has practically
superseided the ¢ rectangular” kiln. In our own ex-
perience, the *'rectahgular ™ kilns have given us good
results both as to durability and the making of coal,
but we have found them more difficult to keep air-tight
than the * beehive,” and that they also require more
experience and care in handling, being more subject to
cracking and opening through being affected to a greater
extent by expansion and contraction. They have also
to be well bound with heavy frames of wood, which are
affected by weather and time, and require replacing.

Our present battery of *‘rectangular™ kilns is,
however, in first-class condition, although it has been in
operation about twenty-four ortwenty-five years. This s,
perhaps, mostly due to the factthat theyhave been care-
fully looked after, and repairs promptly made when
necessary.

When in operation, it is necessary that the burner
watch the * rectangular” kilns very closely, owing to
there being a greater liability to burn down tothe centre
than in the ‘“beehive” kilns, the form of the latter
giving solidity, while the action of expansion and con-
traction from heat and cold is not so great ; and the
*“beehive " kiln is therefore easier to keep air-tight, and
for these reasons the coal produced in the  beehive” is
more uniform.

Apart from the question of coal, the * beehive "
kiln is much easier to keep in repair, as it is not neces-
sary to have any wood frames or binding. The wood
can also be handled somewhat cheaper and faster in the
*beehive " thanin the “rectangular,” and owingto their
greater liability to straining from expansion and con-
traction already referred to, the * rectangular” kilns
require about two or three days longer to cool, and
therefore cannot be ¢ turned over” as often as the
‘““beehive,” and for general results the latter has been
found to be the most suitable.

PRINCIPLE OF MANUPACTURING IN KILNS,

In our * rectangular” kilns, an opening is left from
the front door to the centre of the kiln. This is made
by piling the cordwood in suctk a Inanner that a canal



of say 12 in.square is left in the middle of the kiln
leading from the door to the centre. At this point
a sort of crib- work is built, known as a “chimney,"
leadmg to the top of the kiln. On all sides of this dry
wood, or brands, are piled so0 as to fire easlly A small
quantity of split brands are then placed in the hole in the
centre. The wood on all sidesis ranked in the same
manner as cordwood and is piled as closely as possible.
Along thé top of the kiln the lighter wood is laid, and
this for tivo reasons. First, it is easier to handle, and
sécordly, the fire will run through it quicker than
thtough the heavy timber which is left in the centre of
the kiln ; then « fair quantity of light woud for brandsis
placed along the bottom and at the ends. Whenh the
kilh is closed and ready for firirig, the top door is 6pened,
and a piece of oily waste is inserted by means of a long
pole to the centre of the ¢ chimney:"” The draft to the
top of the kilt carries the firé upward and along the
top, dnd once fairly started, the top dbof is closed and
the air is allowed to draw down to the lower veétits,
three rows of which aré opened around the base of
kiln. These vents are operated by a burner in suth a
manner as to draw the heat from point to point of the
kiln, and thus to *“ cook" the whole mass. The direc-
tion and force of the wind have a largé bearing on the
manipulating of the heat; and will drive it from one
side of the kiln to the other—hence the holes have to
be closed and the windward side protected to prevent
combustion, as otherwige the wood would become ovér:
heated and be reduced to ashes. The condition bf the
coal in the kiln when approaching the, finishing point is
generally determined by the color of the smoke, and
sometimes by the insertion of an iron rod at various
points to ascertain by feeling the condition of the
wood or coal. This latter mode is only occasionally
resorted to.

Beehive Kilns.—The same mode of piling. and ﬁnng
applies to the “ beehive" kilns, as described in regard
to the ¢ rectangular The fire is started at the bottom
and allowed to burn upwards. Once fairly started
among the light or dry wood, the kiln is closed, and as
the gases escape from thé ivood they practlcally supply
sufficient heat fo « cook™ the enfire mass. Care must
bé taken at all times to prevent too great 2 supply of air
to the kiln and this cause combustion.

The properly cooked kiin should contain only the .

ashes made by the wood that surrounds the ‘¢ chimney,”
with a little frof the dry or light wood on the top, the
comibustion of which has supplied sufficient fuel to héat
the mass and cause (the drying and evaporation of
water @it gas in the whole

‘What a charéoal bifnef riust Xéep before him all
the tinie is that the wood is to be ** cooked” and not
burned, so that every care must be taken to prevent
combustiofi, and sufficient heat must bé introduced into
the kiln or the * chimney," or canal leading to it, or by
the combustion of a small quantity of light or dry wood
on top, to'* cook ™ the whole mass. The light wood, of
courss, will be consurned, but in the meantimeit should
have imparted sufficient heat to the rest to draw off the
water aiid thé lighiter gases.

The 'burning of charcoal is more or less a pfocess
which distills or thtows out the undesirablé gas, léaviiig
the na8s of wood charred to the cestre. If this could
be carried oiit to peifection, the coal should be solid
without arny bfeaks of cracks, or téndency to fall to
picces. -

Both our “ beehive "-and *“rectangular " kilns have
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a capacity of about 55 cords, and they.gentrally take
from ten to fourteer hburs to fill, atcording to the class
of wood handled, and from five to six days to burn,
which is -again largely governed by the class of wood.
The * beehive " kiltis take about eight days to cool and
cart be easily discharged in one day. The “rectangu.
lar" kilns generally take two or three days longer to
cool, as 'already stated, owing to their being more
affected by expansion dnd contraction. In our kiln
work we use card wood -all the way from a limb 24 inch
in diameter up to the trunk of the heaviest tree tha is
too solid or knotty to be split with the axe, so that in
our practice there is practically no waste wood, as we
use tops, lops-and everything.
(To be continued.)

«THE INDICATOR AND ITS USE.”*

BV X, €. WeaLLbn, BETERBORO.

The indicutor i%'an instrument BY means of which
the pressure of steam ie the cylinder at each point of
the piston’$ stfoke cin be recordéd, in form of a dia-
gram drawn on pdpef, and which shall accurately re-
présent the various changes of pressure on one side of
the piston of the steam engine during both forward and
return stroke.

Engineers aré becoming educated in its use; it
réveals t¢ -2t many things which they dhought they
knew, biit ind they didii't, It claiths the dttention of
engirie ‘builders, anfl by its means the speed of the
engine has been increased, the immense ponderous mass
of mattér formerly set in motion is largely redticed, spacé
is economized, compounding is showan to be a success
and a necessity, codl and water bills are being rediiced
to a minimum. By its use we are endbled to determine

(1) The arrangement of valves, for admission; cut-
ofl, release, and'‘compression.

(2) The adequacy of ports or passages for admis-
sion of steam, and exhaust of same, and, when applied
to the steam chest, the adequacy of steam pipes.

(3) The suitableness of valve motion in point of
rapidity at the right time,

(4) The power developed in the cylinder, that lost
in various ways, such as by wire drawing, bacl pressure,
mal-adjustment of valves, leakage, etc,

(5) Itis useful to designers in showing the rotative
effect around the path of the crank.pin;

(6) Taken in combination with measurements of
feed water; and the condensation and measurement of
the exhaust steam with the amount of fuel used; the
indicator furaishes many other items of .interest and
importarce.

It is pleasing to record that the indicator is making
its way into the engine room; by its use engineers are
being led into the *“ deep and hidden mysteries of steam
engineering,” and by its use they are encouraged to pro-
secute researches therein.

A history of the indicator may not be uninteresting,
To the inventor of the steam engine must we ascribe
the honor of being the inventor also of the indicator,
James Watt, an honored name among the noble oncs of
earth. According to some there is doubt about his
being the inventor of the indicator, but in referring to
his memoirs, written by Muirhead, I find, page 247:
** The barometer being adapted only to ascertain the
degree of exhaustion in the condenser where its varia-
tions were small, the vibrations of the mercury render

‘*Pfédented at the -mestisg of ‘Bi‘anéh 1§, CASE, Petérboro,
24th Octobet, 1804
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it very difficult, if not impracticable, to ascertain the
exhaustion of the cylinder at the different. periods of the
stroke of the engine; it became, therefore, necessary to
contrive an instrument for that purpose that should be
less subject to vibration, and should show nearly the
degree of exhaustion in the cylinder at all periods. The
tollowing instrument, called the indicator, is found to
answer the end sufficiently. A cylinder about one inch
in diameter, and six inches long, exceedingly truly
bored, has a solid piston accurately fitted to it, so as to
slide easily by the help of some oil; the stem of the
piston is guided in the direction of the axis of the
cylinder so that it may not be subject to jam, or cause
friction in any part of its motion. The bottom of the
cylinder has a ceck and small pipe joined to it, which,
having a conical end, may be inserted in a hole drilled
in the cylinder of the engine, near one of the ends, so
that by opening the small cock a communication may
be effected between the inside of the cylinder and the
indicator.”

The cylinder of the indicator is fastened upon a
wooden or metal frame more than twice its own length;
one end of a spiral stee! spring like that of a spring
steel yard is attached to the upper part of the frame,
and the end of the spring is attached to the upper end
of the piston rod of theindicator. The spring is made
of such a strength that when the cylinder of the indi-
cator is perfectly exhausted, the pressure of the atmos.
phere may force its piston down within an inch of its
bottom. An index being fixed to the top of the piston
rod, the point where it stands, when quite exhausted, is
marked from an observation of a barometer communi-
cating with the same exhausted vessel, and the scale
divided accordingly.

The end of piston rod carried a pencxl‘and was
made to press against sheet of paper D D, which was
moved backward and forward in conformity to the
motion of the piston. By this means Watt was enabled
to take off indicator cards. thus enabling him to perfect
his engine.

McNaught, an engineer of Glasgow, improved upon
\Watt’s indicator, principally in the use of a vertical
cylinder, instead-of the sliding paanel, which was turned
backwards and forwards on a vertical axis, in conform-
ity to the motion of the piston ; in using the peacil to
make the diagram upon the paper the hand had totravel
with the motion of piston ; the chances to make a poor
card were very great, because if any weight was placed
upon the piston 1t would certainly have the effect of
reducing the height of the admission and expansion
lines; great care had to be exercised in manipulating
the instrument.

Later another indicator was brought out by one
Gooch, but had its scrious faults.  Not until about 1860
can the indicator be said to have arrived at any degree
of fineness both as regards its work and make up. At
this time Mr. C. B. Richards, of Hartford, Conn.,
invented what we know as the Richards' indicator ; it
contained the essential features of the others before it,
together with many marked improvements; which com-
bined go to make it a perfect instrument. Indicators
which have been made in recent times cannot be soid
10 have improved to any great extent upon the instru-
ment of Richards' make, and it may be truly considered
the prototype from which all others differ simply in
detail of workmanship, form and size of parts.

Those most commonly known to us are Thpmpsqg,:

Crosby, Tabor, Calkins, Straight Line, Arc, Bachelder.

‘The construction of the indicator is well kN8wn
to nearly all engineers, but for the benefit of the brethren
present who have not handled the indicator, I take p’éi\
sure in showing the Thompson Improved, and by meat
of it, what otherwise would require some time to ext
plain, is made an easy matter, and the construction of
an indicator made plain to all.

But the mere fact of being the pussessor of an indi-
cator would not make us in any way an adept in its use
unless we apply it tothe cylinder of our engine. A few
suggestions with' regard to the place where to put up
our piping for indicator may not be amiss.

The cylinder should be drilled and tapped for 3
inch pipe, gas pipe thread; the hole should be into the
clearance, and great care must be taken that the hole is
not in any way covered by the piston. Sometimes the
heads are tapped instead of the cylinder shell, but once
having an acquaintance with the indicator and the.
methods of taking cards, the placing of piping will be-
come an easy matter if we keep in view the fact that our
piping ba as short as convenient and with as few turns.
an: bends as possible, for where through length of pipe
condensation takes place, water in the pipe will have
the effect of making wavy lines upon the card.

Nearly all modern engine cylinders are drilled and
tapped, ready for the indicator. Still upon many en-
gines of early form no such provision was made for the
indicator, yet with a little skill we can easily rig up
the cylinder to receive the piping to rndicate.

As to whether in a horizontal engine the top or bot-
tom should be chosen, is determined by the position of
the steam chest, form of crosshead, and the device we*
make for catching hold of crosshead, the position of ec-
centric rods and connections.

In drilling holes for piping, place your engine upon
the centre, so that the piston may be at the erd in which
you are to drill.  You can then see kow much clearance
there is between piston and cylinder head, and can then
be guided in the drilling of hole.

If steam chest is on top, pipe on side, preferably in
front. Should the steam chest be upon either side, pipe
on top or on opposite side tochest ? To pipe into heads
is preferable where the cylinder lagging is too thick, or
where there is a steam jacket, or where we cannot have
side or top attachments made to cylinders.

In the Corliss and modern typeof automatic engine,
connections arc generally made upon the front side of
cylinder or upon top.

When the heads cannot be removed to erable the
operation of drilling to take place, it is well to admit a
little steam tu the cylinder, after the drill bas com-
menced to enter the bore, so that the drillings may be
blown outwards, and prevented fallinginto the cylinder,
care being exercised by the operator that he be not
scalded by the steam.

In making connections to the crosshead sometimes
one experiences difficulty in doing <o. If your, cross-
head be of Corliss pattern, an easy way to make connec-
tions, where the oil cup is placed in ceatre of crosshead
pin, is totake off oil cup, and by mecans of a cap screw
placed in oil hole we can readily attach our reducing
rig. Or we may diill and tap the cheek of the cross-
head for half studsat any point convenient,and at right
angles to the centre of the piston rod, where you have
to make connections to a crosshead running horizontal.

{To be continued.)
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For Tug CANADIAN quwazn.
VELOCITY AND PRESSURE OF THE WIND.

Notes on THE §TorRM OF 28TH DEC. AT QUEBEC.

BY CHARLES BAILLAIRGS, C.E., CITY ENGINEER OF QUEBEC.

The velocity and force of wind is still a much de-
batable qoantity « 'unong engineers, due probably to the
want of precise data qn which to predicate results.’

The pressure is said to increase as the square of the
velocity, and is given gg such in tables of *‘ wind pres-
sure ”’ as at page 49 of the ** Handbook of Useful Infor-
mation,” by C. H. Moygtimer, publisher of the Canadian
Architect and Builder, Toronto.

The force: exerted by the wind in overthrowing a
chimney (several such of §o to 120 feet in height having
been blown down in thig city during the late hurricane)
depends upon the hexght and consequent leverage, as
‘also on the greater or less adhesion of the mortar or
cenien'ting material—a fagctor difficult to ascertain and
base any close calculatiog on. )

In like manner, the {lowing away of a roof, or up-
setting of a barnor sucg.g;h_er wooden structure, to be
reduced to computation,.implies a knowledge of the
weight transported, the grea acted on, and the may be
more or less rotten or decayed and loose condition of
the tenons of its component frame-work. But when the
weight is known, and the yesistances can be calculated,
a somewhat reliable result may be arrived at, as, when,
at page 113 of the New York Engineering Record for
January, 1894, in an article by the writer, he discussed
the question of the overthrow by wind of one of the
1,000 ton, 500-feet spans of the iron bridge between
. Louisville and Jeffersonyille, United States.

During the siorm alluded to in the head-
ing ‘to this article, the- roof of the -westernmost
kiosk of Duflerin Terrgce, of this city, was bodily
wrenched from its undegstructure of castiron columns,
girders, supporting brackets, spandril pieces, etc., and
‘blown to a distance of a hundred feet or more, and halt
way up the cliff intervgpjng between theterrace, which
is at 180 feet above river level and the citadel, at about
double that elevation,

Its weight 1 hgye estimated in detail at some
two- and-a-half tons, including cast-iron rafters,
iron purlins, galvanjzed sheet-iton covering, wrought-
iro;l tie rods and the like. Taking the resist-
ance of ordinary bay iron at only 235,000 lbs. to the
square inch, or 12§ tons, and, as the roof was held in
nlace by light wrought iron screw bolts and nuts of §
inch diam., to break each of which a strain of 32 tons
must have been eyerted together, including weight of
-roof, some 27} taops, the area acted on by the wind
being say 640 ft. gup.—the conclusion is arrived at that
a.force of not legg than 86 1bs. must have besn brought
to bear per squase ft. of area to produce the effect re-
corded ; and if the pressure be assumed- as the square

80 to 100 wiles, there may have been within the
general current .a local one "of greater speed, as with
the “ Gulf Stream " flowing from the Gulf of Mexico
into and across the Atlantic ocean. Or the increased
velocity and force at that particular point may have
been and was likely due to some cyclonic or gyratcry
action, where.the peripheral velocity, to keep pace with
the velocity of translation, must or may have been so
much the greater than at the centre of gyration, as
often observed ‘in cyclones, and as we have all been
witness to, when on a windy day, and while the air
in motion along ‘a street takes the dust with it and thus
. becomes. visible to the senses, a tiny cyclonic -action
may be observed here and there, where streams of wind
rotate as they advance with the general air current in
which their motion forward or of translationis involved.

Another argument favoring this conclusion is that
along the 1,500 feet of terrace, every portion of which
is equaily exposed to the fury of.the wind, there are
four other kiosks of exactly'the same construction as
the one unroofed by the.storm, and while one of.these
only suffered to the extent of. having a small portion of
the roof sheathing torn and blown away, the others
stood the fury of the ga'e u-.s-athed.

BRIBERY IN BUSINESS.

Undoubtedly the evil which above all others is
undermining the very foundations of legitimate trade is
bribery, from which our manufacturing concerns—
‘whose business is done so largely by formal contracts—
are pre-emmently the sufferers. In some cases, we
regret to say, contractors and manufacturers are
pre-eminently the sinners. The spectacle which Judge
Macdougall’s special tribunal has exposed in Toronto
is ecoough to make the angels of commerce weep.
But is Toronto any worse than many other centres
of the Dominion? The very fact that such a tribunal
under a courageous man like Judge Macdougall has
been so effective in' exposing the current rascality,
gives us ground to hope for better things in the Queen
City. But Montreal is so much worse than Toronto
in this respect that such a tribunal would be an impos-
sibility. Public exposure is there laughed at, and the
scathing denunciations of the daily press seem like the
voice of one crying in the wilderness. If a Judge
Macdougall should arise in Montreal and begin his
investigation, the public robbers who invest the highway
of this Samariawould stand together like one man.
They might be attacked from any other quarter but
that which would deprive them of their right to public
plunder. Here they are united in one bond. At the
session of the Quebec legislature just closed, Geo. W.
Stephens recited the recent history of civic corruption

- in Montreal. He told how in the street railway fran.

= " chise the city’s interests were so traitorously dealt with,
—2

that, so far from the city deriving an income from the

of the velocity,:this velocity at that particular point or? company's operations, it has had to dishirse about
portion of the terrace must have been 130 miles an hour.. §$2‘7,ooo more than it received from the company, and

The anemometer at the Quebec observatory broke, or
was rendereg useless, at a récorded velocity of go miles
-per hour, so Mr. Smith is reported to have declared, the
wind at that time still increasing in velocity until; as
“Mr. Smuth thinks, it may have reached and gone beyond
‘100 miles per hour.

: - Now jt scems beyond the possibility of doubtthat, as
I stated.ip mycorrespondence inthe New York Engincer-
ing Record, above alluded-to, while the general velocity
bf the wipd or air in motionimay not have exceeded from

& .

sthis in the face of another offer that would-have given
the city a bandsome revenue. He' told the shome-
ful story of the’ Royal Electric Company’s deal by
which that company got a ten years’ contract, from
whichit will have'drawn"thousands upon thousands of
dollars more' than would have satisfied other firms;
and'this in the face of the strenuous protests of the city
press and the exposure beforehand of the jobberv. He
told the history of the recent -gas deal by which the
Coates Co. sold out for $400,000 a franchise intended
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for the protection of the public, and left the city at the
mercy of a monopoly. He told of the street paving
contracts, by which money has been poured out to the
extent of millions, while the improvements in the water-
works system, so urgently needed for the safety and
sanitation of the city, and so strongly urged nearly two
years ago by Thomas C. Keefer, C.E., in a report that
has not yet seen the light, are ignored. He told of
other smaller but no less corrupt jobs log-rolled through
the council, of the vicious expropriation system, and
other means by which the city’s debt has been in-
creased over $12,000,000 in less than adozen years. The
human maggots who are fattening upon our cities as
upona carcase,are developing a massof corruption that is
tainting the common air of all business, and the stench
thereof will before long wake up the people to the dan-
gersoftheir surcoundings. Retributionis already at hand
in the case of Montreal, for the people, after permitting
all these years the plundering of their own treasury and
the disgrace of their good name, now find hundreds of
fellow citizens out of work, and themselves face to face
with increased taxation—or still worse, more public bor-
rowing. With the money that has been squandered and
stolen plenty of useful work could have been provided
for. the present unemployed. They may now see the
kind of carrion birds they have invited to their nest. No
city in Canada has been more hountifully assisted by
nature and circumstances than Mantreal ; it remains
for her citizens to see what they will do to destrpy or
restore its position. The same alternative is before
many other leading cities apd towns of Canada. They
must either purify their ctvic politics or sink to disre-
pute. It will not do to say that we are no worse than
our neighbors, and that boodling has beep an American
or foreign importation. It may be true that H. A.
Everett, the arch boodler in the Toronto revelations.
came from the United States, but is it npt also true that
Guelich & Co., who so manfully resisted the blood.
sucking demands of the civic leeches, and who were so
cruelly wronged in the matter of the paving contract,
were also Americans? But even if it wore true that
others were warse, such an excuse for public crime is
only worthy of a school boy in the infant class.

The naked truth is that obtaining trade by bribery
is a crime of unspeakable meanness, and one which
works immeasurable outrage against the principles of
commerce, which should be founded in equity, and
which, when so maintained, carry comfort and happi-
ness over the world. The giver of a bribe is crimijnal,
because to just the extent of the bribe given to an in-
termediary is he defrauding the purchaser of his goods ;
the amount of the bribe coyld and should have heen
put in the value of his goods, while the precedeunt the
briber sets bears an inevitable train of evil canse:
quences. The contractor who supplied slop-work sad-
dles to the British army in South Africa did not think
that the Prince Imperial would ride in ong of them, and
that his scamped work would cost a Prigce’s life; but
so it happened, and many a beiler has blown up, many
a machine braken down, and many a life lost thereby,
because men will give bribes and then turn out indiffer-
ent work in order to squeeze out 3 profit on it. Butif
this is the case with the giver aof a bribe, how much
worse is the man wha is the seeker of the bribe; sugh
a man does a wrong ta his owa moral character and a
most pasitive wrong ta the employex who trusts in him,
and who has a rightful claim tq the honest sexyice. af
each of his employés. Tha seeker of a bribais of neces-

sity worse morally than the common thief. Perhaps
four out of five bribe-takers never think of themselves
as being in the same category as those who live by
picking pockets, but let the bribe-séeker think the thing
out and see what the logical concjusion must be.

The most lamentable featufe of the recent ex-
posures is that firms and compfinies whose financial
standing is supposed to be such a3 tg place them above
the temptation to such unprincipléd methods, have sub-
mitted most to the solicitations of these corrupt men.
We would not wish to add furthér to the bumiliation
of these firms by repeating their names, but we say all
honor to those other firms who have chosen rather to
submit to the loss of trade that they may preserve an
untarnished businessreputationand do full justiceta sitch
work as they may get by honest means We are amgng
those who believe that somehow, in the end, Providence
will maintain and stand by those firms who keep their
integrity and do a straight and honest trade. Hopesty
is in truth the best policy. Let him that stole steal no
more, and even a blemished name may he restored.

THE RESISTANCE OF PILES.

In a paper recently presented before the Canadian
Society of Civil Engineers, Montreal, Henry F. Perley
gave much useful information concerning the * Resist-
ance of Piles,” and stated that there was no end to the
wonderful calculations and still more wonderful formule
which were to be found in the literature on the subject.
These formule perplexed the brain of the practical
man and did much to worry him needlessly with their
purely theoretical assumptions, complex forms, and
variable constants, especially as those which might ap-
ply in one case ofter would not apply in other cases.

Piles are used under varying circumstances:—(1)
to form a foundation where the soil is of such a nature
as to preclude the super-imposing of a structure on it,
but which, by the use of piles, is compacted to such an
extent as to afford sufficient resistance to a sinking or
settlement of the piles which carry the load; (2) as a
ready means of obtaining a foundation where a loose or
soft stratum overlies a firm and compact material, to or
into which the piles are driven and derive their sup-
port ; (3) to serve as columns of support, as in the case
when driven in clusters, or singly, as in pile-bridging
and wharfing, where the piles are capped and carry only
the superstructure, and a dead or a live load, but are
subjected, it may be, to the lifting power or action of
ice; (4) where they are driven to form a coffer-dam, and
are not subjected to any vertical pressure, their object
being to provide a water-tight structure, strong enough
to resist the unequal side pressures to which they may
be subjected ; and (5) to form a retaining or revetment
wall.

The resistance to which a pile is subjected isof a
two-fold nature—{1) that which it meets with whilst
being driven, and (2) that which it offers in sustaining
either a vertical load or a lateral pressure.

With regard to the resistance a pile offers in sus-
taining a load, a2 complication ensues, as it may be so
placed that two different resistances have to be borne
by it. In a foundation pile, whose head is on a level
with the surface of the ground, and thus is supported
throughout its whole length, the resistance experienced
in driving is, in some degree, a measure of the resist-
ance to settlement, and a greater load per square inch
can be imposed on it, becauss it is a2 column supported
at all points in its length against flexure and rupture,
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hoth of which actions are modified, and, it may be said,
greatly modified by the nature of the ground orsoil into
which the pile is driven ; for it stands to reason that a
pile which has passed through a comparatively soft
stratum, and then penetrated a bhard stratum, cannot
support the same load that 1t would were it driven into
a stratum solid throughout. Then agzin——take the case
of a pile in a bent of a pile-bridge. Here we have a pile
which is to be driven « feet into the earth, and to stand
¥ feet above its surface. wnsupported, exceptin so far as
it may be tied to other piles by wahngs, braces or caps.
The resistance of the y portion of the pile is its ability
to support as a pilar or column the dead and live load
imposed on it, and to transmit such pressure to the x
portion, to be met by the resistance afforded by the
ground or soil into which it is driven.

The resistance to the downward movement of a
pile is (1) that which is opposed by the displacecment of
a mass or quantity of earth eqmvalent to the cubic con-
tents of the driven portion of the pile; (2) the frictional
resistance which exists between the ground and the pile,
such resistance varying with the nature of the soil or
ground, the depth driven, and the superficial area of
the pile 1n contact with the earth ; and (3) the ability of
the pile to withstand crushing, rupture, or deformation
of any kind whilst being driven, or at any time during
its use.

During the driving of a pile, the earth surrounding
it is in a state of motion or vibration, and if the blows
of the ram follow in quick succession, as in the case of a
steam pile-driver, the particles of earth are kept vibrat-
ing and the tendency to! settle is prevented, and thus
the pile may be driven deeper and more quickly than
by the usual machine worked by hand power, by which
the blows are rendered at comparatively long intervals.
It is well known that a bolt can be driven more guickly
intoa hole smaller in diameter than itself in timber,
when fwo hammers instead of one are used, because the
fibres of the timber are prevented from *setting” or
hugging the balt by the rapid succession of blows to the
same extent they otherwisz would do. A heavy ram
falling from a small height wilt do belter and quicker
work than a lighter ram falling from a greater height,
and a greater number of blows per unit of time can be
given:; and-besides this, the chances of brooming or
crushing the head of the pile are reduced to a mini-
mum, hence the successful use of the steam pile-driver.

CONVERSION OF STEAIl RAILWAYS TO
ELECTRIC ROADS.

Those at the head of the steam railways, especially
the mechanical heads and traffic managers, sec very
clearly that in traffic between cities and suburban towns
the electric roads are in the field to stay. Some man-
agers of steam roads are inclined to attempt to kill or
choke off this development, but where nature and
science combine to favor the change, such attempts
must fail ultimately, even when backed by superior
capital. What the steam railway people will have to
do is simply to adopt the electric railway and take it
into their own hands. There is the present difficulty
of combining the equipment to suit both short local
lines and trunk lines, but this difficulty can be adjusted
as the science of electric railway building advances.
The New York, New Haven and Hartford Railroad-
Company appear to be the first to face this problem on
the lines we have suggested ; and it may be that their

experiments mean the first great step to the operation
of trunk lines by electricity. At all events that com-
pany are now equipping with electric cars two branches
of their road, namely, the Nantucket Beach line and the
Warren and Bristol line, from which the steam locomo-
tives will.be taken off. Not only will this be done, but
John M. IMall, the president of the company, hinted at
the early prospect of this conversion being applied to
the four-track system between New York and New
Haven itself. It may be noted that the Warren and
Bristol line is 35 miles in length—a stretch of road suf-
ficient to make it one of great importance in the solu-
tion of this problem.

In Canada an experiment has been in contempla.
tion by the Canadian Pacific Railway, not to apply
electricity to a trunk line, but to surmount the special
difficulties of transportation in the Rocky Mountains.
Here extra engines are required to haul trains over
some of the steep mountain grades, and it has been pro-
posed -to use some of the water falls of these great can-
yons to develop electricity to run electric engines over
these passes. Surveys have recently bcen made and a
member of the firm of Siemeus & Halske, of Germany,
has been over the ground, but the questions of the cost
of conversion and of operating such a road have not yet
been settled. Though this scheme, if carried out, would
have no bearing on the general application of elec-
tricity to steam roads, it is a fact that our leading
Canadian railway managers fully realize that in re-
gard to the competition of the suburban electric roads
that have already been built near their lines, electricity
is itself the agent by which that competition must now
be met—unless, indeed, the new process of making gas
and the new improvements of the gas motor give the
latter a still further advantage nver steam in the neigh-
borhood of large towns.

Tue forthcoming convention of the American Elec-
trical Association, which is to be held on the 1gth, 20th
and 21st of this month, at Cleveland, O., bids fair to be
one of the most successful gatherings of this progressive
organization, which is now considered the most iin-
portant body of electricians in the world. Itis probable
that there will be from 300 to 400 members in attend-
ance. One of the features, as usual, will be an exhibi-
tion of electrical appliances.

Last year J. H. Birkett, proprietor of the Kingston
planing mills, started the plan of profit sharing, and is
very well satisfied with the resuits of the first year. xt
the eud of the year, after deducting interest on capital
at the rate of 8 per cent., and the cost of operating the
mills, the net surplus is divided equally between the mill
and the men. Mr. Birkett finds that the men are more
attentive to their work, more careful in avoiding losses
and accidents, whilethe product of their labor is greater.
Mr. Birkett considers that the principle of giving work-
men a participation in the profit of a business is one of
the best solutions of the difficulties existing between
capital and labor.

Trose who read our article last month on the dis-
astrous effects of carelessness in connection with the
storage of explosives, will be glad to kno v that, in one
city, at any rate, the regulations are to be enforced
more stringently. In Montreal the building inspector
and the secretary of the fire department have been look-
ing up the law regarding the storage of gunpowder and
other cxplosives, and they find that statute 1004, article
88 of the statutes of Quebec Province, reads to the
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effect that every person who wants to sell powder or
other explosives must get a license so to do; that not
more than twenty-five pounds of any such explosive
shall be kept by any storekeeper in the city; that a
fine of five hundred dollars may be imposed upon any
one who is found keeping morc than this amount ; that
no more than ten pounds of powder shall be kept by
any one in the city for private use, and that those who
sell such explosives shall expose over their places of
business a sign to that effect. Nothing is said in the
statutes on the question of causing these regulations to
be attended to, and the city council is to be asked
therefore to passa by-law for the appointment of inspec-
tors. Nor does the statute in question mention any
regulation as to the storage of explosives by contractors
in the street, which was the direct cause of the two dis.
asters referred to last month, but we presume that the
inspectors will have the requisite power given them for
dealing with the whole matter to the satisfaction of the
public.

Tue Totonto Electric Light Co. has issued a
circular letter addressed to the citizens of Toronto,
accompanied by an analysis of the different estimates
that have been made for the electric lighting of the
city. The question is a decidedly *live issue,” and
one of interest, not only to every taxpayer of the Queen
City, but to citizens of all places where electric lighting
isin use. The analysis shows detail of cost of running
a 1,300-light plant, staff required, material, interest on
investment. fuel, running expenses, etc., with the fol-
lowing as a result :

City engineer's estimate........$ 81 78 cost of lamp per year.
R. l. McGowan's * ... 103 85 * . .

Bertram's ..., 59 66 . .
Chicage municipal plant, . e "

(1.110 light.) } 95 64
Toronto Elec. Light Co.offer... 74 8z . .

The statement also gives the following table of cost
per lamp per year of light produced by municipal cor-
porations in England, sent by The Telegram’s special
correspondent, Nov. 15th, 1894 :

Dty ce it aeeiiieiiaaeetee et areaiaaae $121 07
Dundec...oociiiir it iiiaa s 121 67
Brighton...cocovienenans N tesesetertetaainiaven 146 o0
Blackpoolec.ceviiieniiieiiiiiiiiiiiaaa, -... 107 07
Manchester.cov it it iii e iiieeaeiieeenicnnann 131 40

The council’s decision in the matter will be watched

with interest.
* Without interest or depreciation.

Tue death is announced of James M. Mackenzie,
an American electrician and inventor of some note, who
was well known inCanada. Born in Scotland in 1837,
theearly part of hislife was spent in Canada. He
lived for some time at Niagara Falls and was eighteen
years in the service of the Grand Trunk railway. It
was during this period that he met Edison, who was
then a boy selling fruit on the trains. Little Edison
saved Mr. Mackenzie's child from being run over by a
train, and out of gratitude he taught young Edison how
to telegraph. The story of Edison’s cleverness as an
operator and his subsequent fame as an clectrician is
well known, but we seec what vast results flowed from
thisact of gratitude of Mr. Mackenzie, and how Edi-
son’s own fate and fame were determined by the im-
pulse of sclf-sacrifice which saved the little child. The
two simple facts are eloquent of suggestion not only to
all beginners in life, but to all who are inclined to doubt
whether a good deed ** counts ™ for good to the docr.
Some years ago Mr. Mackenzie visited Canada in the

.

interests of the Edison Company, having endeavored
unsuccessfully to form a company in Toronto. He was
a nephew of Sir David McPherson. He was a man of
fine physique, standing over six fect. He took out
quite a number of patents on his own inventions, a well
known one being the ** A.B.C. Puzzle.” Mr. Macken-
zie's life has furnished a rather curious case in the an-
nals of surgery. When a young man he had a leg
broken, and in the setting the broken limb shortened
1 inches, leaving him lame. Four years after this,
while crossing the Hudson River on the ice, the stage
coach capsized and his other leg was broken in eight
places. When that leg had healed it was found that it
contracted just to match the other one, so that after-
wards he walked without any lameness whatever.

It appears by reports from Hornellsville and
Canisteo, in New York State, that the Canisteo Fuel
Gas Co. have succeeded in so altering and improving
the Harris process of making gas as to make its work-
ing a practical success, and that while starting out to
make a fuel gas, they have succeeded in making a good
illuminating gas which can be soid at a profit of 25 to
30c. per 1,000 feet against $1 to $1.50 now coimmonly
charged. It is stated on behalf of the new company that
it has not been able to extend its operations outside its
own locality, or even in the city of Horanellsville,owing to
the bitter oppositionofthe old companies whoszmonopo-
liesitthreatens. Inspiteofthesedifficulties, however,the
Canisteo company have ipiped their gas seven miles to
Hornellsville and there sold it at 25cts. per 1,000 for
illuminating purposes and 123c. for heating and power
purposes. Reports given by the users of the new gas
appear to be favorable, and Col. Speers, the engineerin
charge of the works, makes the following claims for the
new product: ** We are now making what has so long
been sought, that is, an absolutely fixed gas. All gase$
now in use will shrink under certain conditions, the
same as water will expand or condense by heat or cold,
but practically in our gas there is no stratification or
condensation. This fact and the further fact that in all
the seven miles of piping there 15 no drip prove it to be
a fixed gas.” It is stated that 1,000 feet of gas is made
with 10 lbs. of coal. A recent chemical discovery in
the treatment of the nitrogen of theair is made use of,
and the other ¢lements in its production are crude oil,
hydro-carbons and steam. The process, however, is
kept a secret.

METAL IMPORTS FROM GREAT BRITAIN.

The following are the values in pounds sterling of shipments
of metals, etc.. from Great Britain to Canada. as shown by the
Britisk Board of Trade returns for December, and for the previous
twelve months, compared with the same periods of last year:

Twelve months ended
December. December.

Tass ik T sy 189,
Hardware and Cutlery ....£ 5202 £ 3.366 £93.830 £66.140
Pig iron.e.cvieieienannnnn. 932 1,052 56817 27.858
Bar, eteociiniieiiiinne.. 2,289 1.268 28,556 19,530
Railroad ........... evese 7,300 96 503656 229.657
Hoops. sheets, cte....... .. 2,008 1.778 67.514 83.905
Galvanized sheets ........ 1,203 666 7t.270 55.672
Tin plates oovnverenennnn.. 17464 14632 226,323 207,402
Cast, wrought, ctc,, iron ..  5.076 4810 120025 68.742
Old (for re-manufacture).. ...... vesese 103,883 19,504
Steed cieeiiiiiiiiiiaiee 5,300 3.128 130,360 88,335
Lead cociiiieiiiinonnnnee 560 380 16,362 12,098
Tin, unwrought «c.eevee.. 4923 1,145 35.408 25,099
Cement.ceveeeennnenncens 163 458 53.250 36,057

Of the imports into Great Britain from Canada, copper to the
amount of £2.393 was sent, against £5,250 for the same month of
the previous year.
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THE PROPOSED NEW BRIDGE AT [MONTREAL.

he Montreal Bridge Company are rushing preparations for
the construction of their new bridge across the St. Lawrence. As
will be teen from thewr advertisement in this issue, they invite
engineers and bridge builders to send in plans and estimates for
its  steel superstructure. The bridge is to cross the St
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Lawrence} from a point ncar Dalhousie Square Station to
Isle Ronde, and thencs to the southern shore. Its length is
20 beo about two miles, divided as follows: Ono caatilever
span of 1,250 [ect, two side spans of 500 fcet each, 15 viaduct spans

—— = - PR

on south side of 250 feet each, and 18 viaduct spans oa the Montreal
side of about 250 feet each. The height of the carriage road on
the large cantilever span above the water level will be about 150
feet, a higher altitude than that of the great Brooklyn bridge. The
bridge will be so constructed as to allow of a double line of railway
track, a double track for electric tram-cars, two roadways for car-
riage vehicles, and footpaths for passenger traffic. The cost,of the
structure is estimated at about $6,000,000, besides the terminal
facilities, which will increase it by about $zo0,000. It is
expected that all the railways converging at Montreal will
make use of the bridge. Thus, as will be seen, it will be
second in size only to the great Victoria Bridge, while its
importance will be even greater. It is being pushed in con-
nection with the Atlantic and Lake Superior Railway, and is
in such forward shape that Senator Thibaudeau and Mr. C. N.
Armstroeg have left for London to conclude the necessary financial
arrangemecats. Prizes of $1,000 and $500 are offered for the best
two plans, and the first will have a chance of obtaining the man-
agership of construction work, so the compeiition will no doubt be
of the keenest. The roadways are to be on the same levet on the
cantilever spacs, but on the approach viaducts the four rail tracks
are tobe on the top, and the wagonroad aad foot-walks below, and
20 adjusted as to slope easily down from the level of the cantilever
deck to that of the lower chords of the trusses. Plans, etc., will be
received up to May 15, addressed to the secretary of the Montreal
Bridge Co.. 17 St. James street, Montreal.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

A meeting of the Canadian Society of Civil Engineers took
place in their rooms at Montreal, on the 17th January. The chief
subject of discussion was H. F. Perley’s paper on the ¢ Resistance
of Piles.”

M: Gray (by correspondence) referred to an improvement in
the method of driving piles, which he hid seen in use at Owen
Sound. In this case the soil was sandy, and the superintendent
used a water jet alongside the pile, boring a hole with the machine,
and then putting in the pile before it filled up. This proved to be
very satisfactory in its results, and a great saving of time and
energy was effected.

Mr. J. G, Kerry thought that Mr. Perley had covered the sub-
ject when he said that the question of resistance depended on the
amount of friction between the pile and the ground. The bearing
power of a pile depended on the crushing resistance of the soil under
itsend, and on the friction between the sides of the pile and the
surrounding earth. He suggested that a series of constants migbt
be calculated from experiments giving the friction co efficient of
the various soils. Two pilesdriven in side by side would have a
bearing power equal to that of the double length of pile, even if it
were success{ully driven, while all the cost of iron and splicing and
all danger of complete loss of the first pile would be obviated.

Mr. Wallbank related some experiences in pile-driving.

Mr. Cecil B. Smith gave some formulz for calculating the
strength of piles and pillars, and criticised Mr. Perley’s use of
formulzx.

Mr. Sproule said he did not see the use forso many formulx
youag students of civil engineering would be frightened. He in-
stanced a casc of driving piles in a harbor bottom, a work in which
he had been engaged, and stated that the workmen had simply
rammed them down until they would go mo further, the result
being quite satisfactory.

Mr. Cecil Smith thought that the previous speaker had been
somewhat flippant in his remarks on formulz. Even if the piles
could be treated in the manner spoken of, yet the question might
ccme up—how many piles ought to be put in? And evenif the
formulic were not perfect, yet their tendency was certainly in the
direction of accuracy

Mr. Sproule said there was one question he did not uader-
stand, namely, why it was that the strength of a pile did not de-
pend at atl upon the nature of the soil immediately underneath its
bottom end.

Mr. Wallbank gave instances to showhow the soil differed
uader different piles in closc proximity to one another. He had
known cases in which a pile had been driven in, and remained per-
fectly ficm, when another pile only a few fectaway, and under ap-
parently similar conditions, bad suddealy sunk deep down.

Mr. Cecil Srith said that sometimes the point of the pile did
support the larger portion of theload. He wished he had paid
more attention, instead of less, to formulz in some cases. In his
younger days he had put in 00 maay piles in some cases, and i
other cases which he could remember he was afraid he had not



296

THE CANADIAN ENGINEER.

put in enough  This would have been prevented in a large mea-
sure if he had employed formula.

Mr Kennedy explained more fully the use of the jet in driving
piles.

A paper by Ienry A Gray on ** The Great Lakes—their Com-
merce and Physical Features,” was taken as read,

Mr P W St George said the great argument against their
becoming a close corporation was that it was not the case in
England  Buc in that conntry young men paid premiums to the
engineers for the privilege of assisting them, and it was not likely
that they would give up this source of income.

Mr. 2 P Hannaford thought that although, of course, some
surveyors and architects were certainly very able men, yet they
(the engineers) did not want to come down, so to speak, to the
general level of the backwoods land sarveyors of this country. He
preferred that the civil engineers of the Dominion should go their
way independently. The idea was to get power as a body, just as
trades unions had power  This might not be acknowledged out.
wardly, but it was the case nevertheless

Mr. Sproule said his idea was to bring in the best of the men,

not those of the backwoods type referred to by Mr. Hannaford.
The best of them were quite equal, both in capabilities and educa.
tion, to themselves.
o Mr \Webster (in a letter read by the secretary) regretted he
had to raturn the draft of the report unsigned. (This referred to
one of the earlier drafis sent out by the committee.) 1t did not
fully represent his views Semething more definite and practical
was needed  He gave instances to show how civil engineers were
ousted from their proper work and province by the land surveyors,
especially in the case of the Northwest irrigation scheme. He
suggested that the committee be. continued, with instructions to
draw up a bill for the establishment of the socicty as a close corpo-
ration, to be presented to Parliament at the next session,and that
the society should put aside a sum of money needed for carrying on
the work. He thought the: present time was just as good 3s the
future was likely to prove for the success of definite action on their
part.

Prof. Bovey observed that although no doubt it was true that
the land surveyors wanted to do engineers' work as well, vet it
should at the same time not be forgotten that the civil engineers
were precisely in the same position—they wanted to add land
sutveying to their province He thought it would be possible to
join the professions of enginecring. architecture, and surveying
more closely together, with benefit to all, but at the same time he
was of the opinion that the best plan for the engineers to act upon
was to adopt a thoroughly independent course The English
Engincers® Scciety, although not so called, was in reality a close
corporation, and it wasa very strong body of men, just as the archi-
tects were.

Mr. Wallbank said that the Jand surveyors’ examinations were
about as difficult as any examinations held in this country. The
average land surveyor at the present day knew quite as much as
the average member of the Civil Engineers’ Society.

Mr. Shanly. senr.. wondered what was to prevent a body of
men, who wanted to build a milroad. from employing what was
called a * practical man** 1t was impossible—absolutely impos-
sible—for Parliament to prevent this. The Dominion land sur-
veyors had the Government at their back and it was the duty of
the civil engineers to reach a similar position.

Mr. Dodwell said that he had discussed the question as to
whether they could obtain power to establish themselves as a close
corporation, with two or three legal friends But he would like to
know whether the committee should be empowered to obtain such
advice and to pay for it in the ordinary way.

Mr Shanly did not think thcy ought to employ counsel until
they had discussed the question more fully amongst themselves
and had arrived at a fairly close idea as to what they really wanted.
Alter that, it would be well to put the case into legal hands.

Prof Bovey said he thought they ought to obtain legal advice
on thisquestion: Can the Dominion Government give a charter
such as they needed, or can they not ?

Mr. Peterson agreed with what Mr. Shanly had said. Makea
report as to what they wanted—with the idea of becoming as close
a corporation as possible—and then take advice. It seemed to him
that everybody was almost surc that the Dominion Government
bad not the power, and it would be waste of money to take legal
advice on a questicn upon which they were sure beforehand.

Prof. Bovey moved that the council be authorized to obtain
Iegal counsel as to the best procedure to adopt for the purpose of
becoming established as a close corporation.

Mr. St George thought the question ought to be kept in com.

mittee and not sent to council. He knew what it would be if they
relegated the matter to council—nothing would coms of it, He
seconded the motion of Mr. Dodwell, that the committee be given
full powers.

Mr. Alan Macdougall (by correspondence) said that the
Ontario Association of Surveyors were to meet in iFebruary. in
Toronto, dnd perbaps it would be well to obtain the views of this
powarful body.

Mcved by Mr. Shanly, senr., and seconded by Mr. Dodwell,
that the report on professional status be received and adopted.

Mr. Spronle thought that the opinion of the society at large
ought to be known as to whether they wanted a close corporation.
It would be ridiculous, when the proposed bill should have been
brought before the House, for some one to get up and say, “\Why,
half or one-third of your own members don't want a close corpora-
tion at all.”” He moved that the question of professional status be
put to the membership. Carried.

The report of a committee which had been appointed on a pre-
vions occasion to enquire into the habit of the councils of some
small municipalities of -accepting the gratuitous services of en-
gineers, was then read.

This was adopted, and will be pablished in the ** Proceedings
of the Annual Meeting.”

The report of the Committee on * Profcssional Ethics™ was
read by Mr. Sproule, and will be embodied in the annual report.

FRIDAY AFTBRNOON,

The report of the committee which had been appointed to pre-
pare some tests for cement was read.

Mr E. P Hannaford moved that it be printed.

Mr. St. George seconded the motion, and said he thought it
should be printed at an early date, and then brought up at some
ordinary meeting for discu:sion

The chairman of the Gzowski Medal Committee read bis
report, and the president, P.1A. Peterson, handed the award to Mr.
H. F Perley for his paper on * A Cubic Yard of Concrete.” His
address on the occasion was as follows :

PRESIDENT'S ADDRESS.

1t affords me great pleasurc to hand you the Gzowski medal,
which has been awarded to you for your paper entitled ** A Cubic
Yard of Concrete.”” The medal is given to the member of the so-
ciety who has presented the best paper during the past year, I
cannot tell yorrhow pleased I am that ithas fallento my lot to present
this medal, nor what pleasure it has given me to see you here to-
day after your long and serious illness, during which it may be
some satisfaction for you to know that you have had the sympatby
of the members of the society. I know that Sir Casimir will be
more than gratified to learn that his medal has fallen into such
worthy hands, and that you have so far recovered your health as
to be able to be here in person to receive it.

Mr. Perley replied with much emotion. He said that the
award of the medal had for him a two-fold signification: firstly,
because it showed that his paper had been valued, and, secondly.
because hic had been under a cloud, and it showed that this made
no difference to the manner in which the Society of Civil Engineers
regarded him. If he might be allowed to say it, he was afraid some
of the members were more lax in the number of papers prepared by
them than they should be.

Mr. St. George brought before the meeting the question of
accommodation for the society. He thought the present time of
depression a good one in which to buy a building, which would go
on increasing in value with cvery year. It would be a good plan to
obtain such a building, with enough rooms in it to provide practi-
cally the accommodaticn of a club.

President Peterson thought it better to buy a corner lot in a
convenient part of the city, and then for them to baild upon it ac-
cording to their neads.

Mr. St. George moved, seconded by Mr. Duggan, that the
council should be authorized to purchase or rent a house suitable
for club rooms, and to report what they had done at the next ordi-
nary meeting.

Mr. E. P. Hannaford moved an amendment to the effect that
the council should find out the best mode of providing accomm»
dation for the socicty, according to its means and requiremnents.
Seconded by Prof. Bovey.

Mr. Duggan said that the real point was that the present
rooms were unsuited to the socicty's requircments.

Alter some further discussion. in which Messrs. Wallbank,
Daggan, St. George, Peterson and Sproule took part, the question
was put to the vote, with the result that the amendment was
carried. ;
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It was decided to send the minutbs of each council meeting to
non-resident members, so that they might know what was going on,

Mr. Wallbaok asked concerning a grant from Parliament for
the purpose of making tests on building materials.

The sccretary stated that the Government had been memori-
alized on the matter, but nothing had cume of it.

Mr. Perley related his own expericnce in the same line His
eflorts with the Government had met with utter failure, and he was
afraid that it would be the same in this case. .

Mr. Munro stated that he had spent over $1,500 public money
in making tests on cements at ons place, and he thought that to
give a regular grant for the purpose of keeping .up a regular testing
burean would be a saving of money in the end.

Mr. Wallbank said it was not so much the formation of a test.
ing bureau which he wanted, as the increased usefulness of such
testing apparatus as was already in operation, which the grant of a
permanent subsidy would bring about.

The report of the scrutineerson ballots for officers was then
made known, the result being as follows: Thos. Manro, president;
H. Wallis, M. Murphy, W. T. Jenpings, vice-pregidenis; ‘K. W.
Blackwell, treasurer; W. McNab, libratian ; C. H. McLeod, sec-
retary.

Colincil,—H. D Lumsden, D Macpherson, ). Bargett, H. T.
Bovey, R. Surters, P. S. Archibald, H. B. Smith, L. A. Vallée, H.
N Ruttan, W. J. Sproule, G. C Cunsingham, J. M. Shanly, J.
Galbraith, W. G. Thompson and C. W. Dodwel}.

The newly elected president, Mr. Mooyo, was then ipstalled in
the chair, and gave bis address.

Past-President P. A. Peterson delivered his repiring, address on
the “C.P.R., and the Work of Reconstruction on jtg Lines."

Mr. E. P. Hannaford moved a vote of thanks for Mr. Peterson's
uscful and inleresting address, and for his valuable services to the
Canadian Society of Civil Enginecrs during the year.

After the usual votes of thanks, etc., had been passed, the
meeting came 1o a close.

THRE ANNUAL MERTING.

The ninth annual meeting of the society took place in Montreal,
on Thursday and Friday, the 24th and 25th ult.

The meeting was called to order at 10 3.m. on Thursday,
President P. Alex. Peterson in the chair, and after appointing scru-
tineers for the ballots immediately adjourned. The members then
visited the sheds apd power-house of the Montreal Street Railway
Co, who courteously placed cars at their disposal. They then
visited the waterworks, where they partook of luncheon, provided
by the chairman and superintendent of the works. Parties of the
members also visited the works of the Dominion Bridge Co, Do-
minion Wire Manufacturing Co.. Dominion Wire Rope Co. and
the Montreal Wheel and Ripe Fouuadries Co. A cold luncheon
was served at the Dominion Bridge Co.'s works at t p.m.

Thursday evening wwas devoted to a dinner at the Windsor
Hotel.

On Friday morning the members met for the transaction of
business at the society’s rooms, at 10 o'clock, Pres. Peterson being
in the chair.

Letters of regret at being unable to attend were read by the
secretary from Mr. H. Wallis and Mr. H. A. Gray. .

The report of the council for the past year was thea brought
forward.

The attendance list of members of the council, of which there
had becn eleven meetings during the year, was read.

H F. Perley moved that at future annual meetings such a
statement should be omitted It was all very well for the secre-
tary to have such a report, but it was hardly fair, he thought, to
make it public.

This was seconded by Mr. Hannaford, and carried.

The report of council showed that the elections during the year
had comprised seven members, six associate members, one asso-
clate, and twenty-six students. Four associate members had been
transferred to the class of members, and seven students to theclass
of associate members. Resignations had been received from six
members, ten assaciates, and one student. ¥oug members had
died, one associate, and two students. At the present date, the
total membership of the society stood at 657, against 632 for the
same time last year.

The thanks of the society were given to the Dominion Govern-
ment, which bad granted frge transmission by post to'the reports,
etc., of the society. This applied to all parts of the country except
Montreal. )

The council's report stated that, at tho request of the American

Society of Mechanical Engiaeers, they had appointed a special

committes to assist in the establishment of an international stand-
ard for rounds and flats.

The society’s income for the year was reported as being
84,243.70, and the expenditure $3,352.16, leaving a balance of
$891.54, and a total balance to carry forward to the general fund of
86,817.44. The amount to the credit of the building fund was
83.604.57, being an increase of 8214.01.

The report of the committee on professional status read as
follows: .

1. That tho desire for full and proper recognition of profes-
sional status, especially throngh the Canadian Society of Civil En.
gineers, is gaining ground strongly in the profession,

2. That the practice of engineering by many persons not pro.
perly qualified by education and special training, is injurions and
detrimental to the best interests of the profession in many parts of
the Dominion.

3. That it is incumbent upon the society to maintain, by all
legitimate means, the highest standard of qualification amongst its
members, and to discipline members guilty of unprofessional or im-
proper conduct towards each other or towards the public.

4 That every member should give his earnest thought, and
aim at the establishment of a high standing for the profession
through the society: aad whilst it appears that there is no imme-
diate prospect of forming a close corporation, yet the society shoutd
use every means to have its members recognized.

5. And it appears to your committee that our efforts to pro
mote its advancement ought not to be relaxed, and that the council
should be asked to receive the statement, and give notice that the
matter will be a subject for discussion at the annual meeting.

{Signed) ALAN MacnovGaLt, Chairman.
Wn. T JesNiNes,
W. Suasvy,
C. E. \V. DopweLt,
Geo. H. WesnsTer
Acsert | Hiww,

Prof. Bovey moved, and Mr. Thos. Monro ssconded, the adop-
tion of the report.

Mr. W. Shaunly said he regretted very much the absence of
Mr. Alan Macdougall, who had taken a large amount of interest in
the work of the committee. He thought the report was somewhat
general in gharacter, but this could not be helped

Mr. Dodwell made a few remarks in explanation of the con-
clusions arrived at by the committee, and then read a letter
addressed by himself to its chairman, in which he stated his differ-
ences from some of the members. So far as he could see, he
thought the future would not prove more propitious than the past
had been for the establishment of the civil engineers ‘as a close
corporation, and this was the whole basis of a true system of pro-
fessional ethics and areal professional status. He stated the reasons
for the comparative Jameness of the report, which was no doubt
chiefly due to the difficulty of calling the committee together, it
being composed of membePs residing, some of them, two or three
thousand miles away. He thought the council shounld be asked to
draft a bill for the purpose of presentation to Parliament. Prob-
ably this plan would fail—at any rate for some time - but in any
case no harm would be done, and it would at least draw the atten-
tion of the country to their desires. The efforts of the civil
engineers to become recognized as a corporate body ought not to
be relaxed.

Mr W. Shanly thought the civil engineers ought to take high
legal authority first, to see whether it was possible fer the Domin-
ion Governmer't to give them a charter. He had great doubts as
to whether the Government had the requisite power to do so.

Mr. Dodwell said he bad not forgotten this point. He would

advise that the committee be granted full anthority to consult legal
opinion.
. Prof. Bovey thought that the committee ought to add to its
membership two or three persons who were resident in Montreal or
in some other one place. This would much facilitate their con-
sultations.

Mr. Sproule thought that until the committee were given
power to obtain legal opinion, very little benefit would come from
their consultations. No doubt the society would eventually be able
toget a charter in one way or another. For instance, théy might
probably get a chaster from each of the Provingial Governments.
He himselt would recommend the taking of a plebiscite on the
question, and then for them to be guided by the result. He
thought thoyought not to antagonize other bodies, such as the
land surveyors, who were an able body of men, and it would be a
very good thing for them to endeavor to get into closer connection
with thom  Perhaps even the architects also might be brought
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into closer connection with the society. One party would always
be enemics to their aspirations in this direction, aamely, the peo-
ple who wanted to get their services for nothing. These, for their
own emds, would always adopt warfare against their obtaiming a
charter.

Mr. Wallbank said it was wnpossible for the Domimon Govern.
ment to prant themn a charter including all the provinces. The
thing tv do was tor them to obtain a charter from each of the Pro-
vncial Goveraments, then to get it ratified by the Dominion Gov-
ernment, and for all the charters tocome into operation on a cer-
tain day. The land surveyors were not opposed to the civil en-
gineers, but they would oppose any infringement on their rights,

Another assemblage of the members took place in the evening
in the testing laboratory of the Faculty of Applied Science, McGill
University.

The Governor-General, L.ord Aberdeen, having signified his
intention to be present, the occasion was taken advantage of to pre-
sent a short address to His Excellency.

Prof Bovey read a paperon ** The Strength of Douglas Fir,
Red Pine, White Pine and Spruce,” giving illustrations of the test-
ing methods employed in the laboratory.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Edstor CANADIAN EXGINEYR.

Dear Sir,—I send you a few lines on No. 16 C.AS.E. We
met Saturday evening, Jan. sth, and had an interesting meeting,
there baing three applications for membership, and questions asked,
making the mecting very helpful to all. A special meeting was held
January tgth to consider the renting of a room to be open all the
ume Theassociation is going to start a reading and class room, to
be always open, the room to be furnished with papers and reading
matter pertaimng to engmeers' work. This association is doing
well under the circumstances, and hopes to have a good show made
by spring  \Wishing the sister branches success and the compli.

inents of the season,
A. M. ScHoFIELD,

Rec Sec. C.A.S.E., Branch No. 16.

Kingston Branch, No 10, held a very successful open meeting
on the 16th ult in Fraser's Hall. On the platform were Pres
Robt King, Past Pres. Wickens, of Toronto, and Jas Devlin,
exccutive sccretary.  Those who read papers were- Pres King on
“ Local Association™; Mr. Devlin on * The Aims and Objects,
and Present Standing of the Association ' ; Bro. Davis on ** \Water
Tube Boilers*'; Bro Breck on ** The Dynamo and its Care”;
Bros. S. Dannelly and Robt Charlton on ** The Duties of an En.
gineer *; and Bro H. Hoppins on * Pumps.” A very amusing
and interesting paper on what an engineer should be was read by
Bro. J Gilmore. Bro. Chief Youlden, of the city fire department,
took the blackboard and very minutely explained the principles
and uses of the engine indicator. Brd. A. Asselstine read a paper
on ** B:lts for Transmission of Power,"” whilst Bro A. Strong read
a short paper on ** Shafting.™* Bro Fred Simmons explained very
concisely and interestingly the arc lamp, giving practical illustra.
tions from an arc lamp such as those in use in this city, which he
took apart and eaplained. Past Pres. Wickens delivered a stirring
address on the necessity of organization for mutual improvement,
and also for the passage of a law by the legislature to compel all
engincars 1 charge of steam plants to pass an examination and
secure a certificate of competency. Ira Breck and B. . Folger,
two large steam users of the city, were propased as honorary mem-
bers of the association. The latter suggested to the meeting the
advisability of appainting a committee to wait upon J. L., Haycock,
M.P P, and request his support for the purpose of securing a law
such as had been referred to. Mr Folger's suggestion will be
acted upon

Montreal No. 1 branch has been going along the even tenor of
its way, steadily progressing in usefulness. The committce have
bssn bisy making preparations for the annual dinner, held in
Engincers™ Hall on the 2nd inst.

HaLtFax.—In reply to a Halifax, N.S., correspondent, we
would say that the makers of the Luhrig Gas Motor are ** Gasmo.
toren Fabrik,” Deutz, near Cologne, Germany.

ErraTux —In our article in last issue entitled ¢ Modern Mea-
suring Instruments,” we incorrectly stated the price of E. G.
Smith's caliper. It should have been stated that the cost of the
No 5 calipers. 4-inch pocket size, was only $2 50, the prics of a
large 10-inch one being $s.

A NEW @AS GOVERNOR.

Garth & Co, Montreal, have recently placed on the market a
new gas governor, called the *¢ Imperial,” which seems to present
some striking advantages. It has only been put on the macket after
the most thorough tests, and the verdict of those who have tried it
is highly satisfactory. It is a small automatic device placed near
the gas meter, its object being to maintain the gas at a constant
pressure after it leaves the meter A steady and uniform light is
thus produced, and the gas being prevented from leaving the meter
at a great pressure, the user does not have to pay for unconsumed
gas and broken globes. It may be attached also to gas cooking
stoves, etc., and will maintain a regular, constant heat, and prevent
the unpleasant odor arising from the escape of unconsumed gas
By the use of the governor, it is claimed that a saving is effected of
from 15 to yo per cent,according to the nature of the room illu.
minated, and whether itbe in
a factory or in a private resi-
dence. The main feature con.
sists of two sealed inverted
diaphragms free to move in a
cup of mercury, both perma.
nently attached to a stem
carrying the valve D that
controls the inlet of gas. As
the gas varies in pressure
from the city main, it becomes
necessary that a gas-governor
should be so constructed that
. thevariation should not affect
the working of the governor,
but that it should always
maintain aconstant pressure, according to thatat which it may be set
The initial gas, entering at the left hand side of governor, exerts an
upward force on the under side of valve D, and has a tendency to
close it. This is balanced or! counteracted by the initial gas ascend-
ing through a small passage into upper chamber, and exerting an
upward and downward force between the two inverted diaphragms
B C. 1f the diaphragms B C were both of equal diameter, the
force exerted would be nil.  But it is not so ; the lower diaphragm
C is made just so much larger in diameter, that its difference in
area between the upper one B is equal to the area of the diameter
of opening of valve D. This being so, it matters not at what pres-
sure the initial gas may be, the valve D is always in equilibrium and
free to move either way, with the least variation of pressure on the
under side of diaphragm C. The weight A being adjustable is made
heavier or lighter, accord-
ing to the pressure required
to burn the gas. This pres-
sure varies through the
present pipes having been
laid to suit a high pres.
sure gas. It being reason-
able to suppose that larger
pipes are required for low
pressure gas, to overcome
the loss of pressure due
to friction, this, where
necessary, can be remedied
by running auxiliary mains
or feeders to the system.
In this governor there are
two opposing forces both
in cquilibrium, and when one is disturbed it balances itself without
any disturbance to the other, the high-pressure gas maintaining one,
and the low-pressure the other. The low-pressure equilibrium is
formed by the weight A on top of the diaphragm exerting a {orce
proportionately downwards, to the upward pressure on the under-
side of the lower diaphragm C, which equilibrium is not disturbed
until the gas jets are it or turned off, as the case may be, this dis.
turbance being really what actuates the governor. The high-
pressure equilibrium is formed by the incoming gas ascending
through a small passage into the upper chamber and exerting a
force between the two diaphragms B C, the differcntial area of which
maintains a downward pressure equal to the upward pressure on the
underside of the valve D. Thus there are two equilibriums, each
acting independent of the other, Thgy, prices of this useful little
device are 2s follows. Half-inch, $10, three-quarter inch, $15.
one inch, $20, two inch, $40, three inch, $65. four inch, $8s.
The makers will be pleased to send to any person interested sketches

dcscgiptive of its action.
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A NEW CAR FENDER.

—

Anneaed is an illustration of a new street raflway car fender
recently patented by Stephen S. Kimball, of Montreal, which
introduces what appear to be some extremely useful improvements,
The guard is composed of wire mesh or other material, with its
inner end pivoted to standards at the cnd of the car, and its outer
end held normally clevated by movable supports so adapted as to

it
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KIMBALL'S STREET CAR FENDEX.
be operated automatically through a projecting feeler extending in
front of the guard. The most striking feature of the invention is
that the guard, in the ecvent of its meeting with any obstruction,
such as a buman being standing on the track, falls automatically to
a lower position. This mecans for automatic falling of the fender,
however, is only provided in the event of the motorman not seging
the obstruction in front of the car. Means are also provided

Ny

whereby, by merely pressing his foot downwards on a pin, hecan -

lower or raise the guard at will. Thus it will be seen that if the
motorman has but a moment's warning of a possible accident—
which will usually be the case—he can cause the fender to drop to
the ground and it will then immediately take up the obstacle with-
out doing any injury. But even if he should not be aware of it,
the automatic drop arrangement would prevent anything serious
happening. It should be mentioned that the front part of the
feeler is covered with rubber cushioning to lighten the shock. A
better understanding of the invention will be gained by glancing at
the accompanying cut, it being only necessary to mention that the
guard, as shown in dotted outline, immediately on meeting with ar.
obstacle, falls backward as well as downward This is not made
very clear in the sketch ; it should not project quite so far outward.
The chief drawback to the fenders at present in use is that they
are necessarily in a position so far above the level of the ground,
that should they happen to come in contact with a person’crossing
the track of the car, the force of the concussion would probably
break his leg, even if no further injury ensued In Mr. Kimball's
invention this disadvantage is overcome, the slightest resistance
being sufficient to drive the front part of the fender inwards, and,
simultaneously. to cause the latter to fall to the level of ths ground.

——

THE HAMILTON WATER POWER AND CANAL
SCHEME.

—

Editor Caxavian ExGinEEk:

Sir,~1 have read with renewed interest Mr. Golding's article
in your January aumber on the proposed aqueduct for power and
freight transport purposes, from the mouth of the Grand River at
Lake Erie, five miles below the Dugaville dam, to Hamilton from
Caledonia.

The writer would be pleased if Mr. Golding would demonstrate
its practicability from an engineering and financial point of view,
by aid of profiles showing the bottom of the canal and the rise of
its banks in its course to Hamilton, giving an estimate of the num-
ber of cubic yards to be removed to bring the canal fo its required
depth. I have endeavored to do this approximately on the Grand
River section.

Mr Golding states that the bed of the river at Caledonia is
very little, if any, above the level of Lake Erie. In thishe is mis-
.taken or misinformed, as I will show him. The dam at Dunnville
is from nine to cleven feet above the level of Lake Erie, according
to the condition of the lake. 1f this dam were taken down, the
water of the lake would flow up the river about half way to
Cayuga, where there is now about 7 fect of water through being
backed up by the Dunnville dam.

The dams above Cayuga, when tho navigation of the river was
in order, were Mount Healy, with a fall of 7 feet; Sims’ dam, fall
s feet ; York do., 4 feet G inches, Seneca, § feet, or 21 fect 6 inches
of rise in the bed of the river from Cayuga to Caledonia. The fail
to the lake level from Cayuga would not be less than 4 feet, ora
rise in the river bed to Caledonia of 25 feet 6 inches. If the canal

were constructed for a navigable depth of 10 fes:, it would have to

be 14 feet at Cayuga, and not less than 3g feet to 40 feet at Cale-

donia below the level of the present br of the river. ‘I'he land

above the river bank at Caledonia to thu iway track is about 20
feet above the river, rendering an excavation to carry the canal at

a right angle to the river Go foot deep, without a position could be
found of less elevation. I do not see, however, that tlus would be an
advantage. The city engineer of IJamilton, a gentleman of high
standing in his profession, states that the top of the high land above
the city is 53 ft. above the Lake Erieleve! 1 do not propose to say
any more in this on the route from Caledonia to Hamilton, but will
direct your attention to the probable cost of deepening the Grand
River to the requisite depth and width to do the proposed work.
Captain Mitchell, well-knowa in this city, formerly of Caledonia,
bas navigated steamers on the river when it was in a navigable state,
and states;that the bottom of the river is all rock near Dunaville.
1 assumie that for the purpose of navigation and the requisite flow
of wster for power purposes, at a velocity of 200 feet per minute—
1do not mean a surface velocity, which is very much above the
average, fully 25 per cent., but an average velocity—the canal should
be not less thar 3 yards deep and 33 yards wide. The average ex-
cavation required from three miles above DunnYille to Caledonia
would not be less than 6 yards by 33, or 198 yards of gross sec-
tional area; this multiplied by 1,760 gives 348,480 yards per mile,
and multiplied by 18, the number of miles in which there is rock
in the river, or 6,272,640 cubic yards to be excavated or quarried
out of the bed of the river. The cost per yard on the Croton via-
duct, for New York water supply, where the best and most medern
appliances were at work, was or is $1.16 per cubic yard, without a

“ flow of water such as is in the Grand River, to encounter, the ex.

cavations being made in dry rock. Itis therefore evident from this
that deepening of the river to the proposed depth would cost more
than $6,000,000. Please give your version of this with the quantity
worked out. I have endeavored to state the matter as fairly as 1
could get data for.

There is another phase of this scheme that has not been
touched upon. Ifit turns out as Mr. Golding has laid out, a very
large number of steam engines and boilers now in successful opera-
tion, driving cotton mills, rolling mills, street cars, electric lights,
foundries, factories and pumping engines, will become dead stock,
and be relegated to the scrap heap, and numbers of men now in
charge of these will be out of employment. The engine and boiler
works may also close down, as the steam engine will be superseded
by a simple turbine running a dynamo. The coal trade would be
also injuriously affected. as the electric cars are reducing the value
of horses imthe States to the price of the hides ; so would electric
power affect injuriously many of our present businesses. However,
these are matters that time might rectify by transferring business
inanother direction.

I have purposely made but a few remarks on the Caledonia &
Hamilton section of the proposed canal, as without borings and a
profile nothing can be known about it. However, for the Grand
River scction 1 have got approximate data from which I have made
the calculation given here.

Yours, respectfully,
J- H. Kieeey.
Hamilton, January 28th, 189s. .

NO UNCERTAIN SOUND.

—

Caxapiax ENGINEER, Montreal :

Dear Sins,—I regard your paper as the very best medium for
advertising in my line. I have received enquiries, whick invariably
resulted in orders, from every province in Canada, some as far away
as British Columbia. Yours truly,

W. H. STIrLING,
Manufacturer of the Niagara Injector.
St. John, N.B., Jan. 28th, 1895.
Messrs. Biggar, Samuel & Cu.,

Gexrtremes,—I have received the Lecember, 1894, and Janu.
ary, 1895, issues of THE .CaxapiaN ENGiNeeR, and 1 am delighted
withit. Iam glad I have subscribed and I am sorry that I did not
do it before. Wishing you success, I remain, yours truly,

(Signed), J. Arcipr Cuausse, Architect.

Montreal, Jan. 24th, 1895,

AN admirable publication of its class is THe Caxapian
ExcInERR, issued simultaneously at Toronto and Montreal, It is
a well printed, judiciously edited and amply illustrated monthly.
The contents are such as should be indispensable to any engincer
wishing to keep posted on the improvements and leading events 1n
his important calling. In fact, besides its value to all classes of
engineers, it is of value to manufacturers, contractors and those in
the metal trades.—Goderich Star.
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STEERING GEAR FOR YACHTS.

We give herewith an illustration of one of several styles of
steering wheels recently introduced by the Thomas Laughlin Co.,
of Portland, Maine, one of the oldest and best-known firms in ship
chandlery and ship specialties on the Atlantic seaboard. The
steering wheels are more especially suited for yachts and small
vessels, and the one shown in our engraving is one of three styles
of quadrant steerers which the makers claim to be the best yet put
on the market Itis strong, simple and effective.

It can be put in a boat by a person of ordinary intelligence,
and while taking but little room, is easily adjustable, and may be
placed at the most convenient angle to the rudder head The jaw
may also be adjusted to any size of rudder head. The shafts are
covered with brass, and are made 2t inches for the smaller size
The makers have recently added

and 26 inches for the larger size

a device to the shaft by which the rudder may be held in a fixed
position at any angle, thus making the work of the steersman very
easy in a steady breeze on a fixed course. Both these and the
other styles of quadrant steerers are very cheap in price  Another
new and effective style of steerer made by the Thos. Laughlin Co. is
a screw gear, called the * Puritan.” This gear works quickly, is
simply made, requires no repairs, and, like the quadrant steerer,
will hold the rudder in placeat any angle. It has less friction and
back-lash than any other in the market. There is a centre-pin for
the rudder head, which keeps it in place and gives a steady move-
ment to the rudder. By having a rubber cushion sudden jerks are
avoided and the rising of the rudder does not put it out of order-
A reverse motion may be had by the simple shifting of a pin.
These steering wheels took the highest honors at the World's Fair.
They are patented in Canada, where the company have now a large
trade

A NEW FIREPROOFING METHOD.

Much attention is being paid to methods of fircproofing the
steel skeletons of buildings erected at the present time, especially
in the case of public halls, etc. In illustration of this, the Boston
Fournal of Commerce instances the treatment of the great girders
of the new Tremont Temple, Boston. The steel girders are first
placed in terra cotta blocks, on all sides and below, these blocks
being then strapped with iron all around the girders, and upon this
is stretched expanded metal lathing, covered with a heavy coat of
Windsor cement, over this comes iron furring, which recejves a
second layer of expanded metal lath, the latter in turn receiving the
finished plaster.  There is consequently in this arrangement for
fire protection, first, a dead-air space, then a layer of terra cotta, a
Windsor ccment covering, another dead-air space, and finally the
external Windsor cement. These great girders are characterized
as the vital parts of the whole steel structure, the necessity of their
absolute protection being explained by the fact that a rise in
temperature of 300° would throw the columns out of place about
an inch and ahalf on cach side, and 3 rise of about 500°
would ruin the stecl. Another feature to be noted in this work
relates to the partitions of the outside corridors about the audi-
torium, these being built of terra cotta blocks, held securely in
place by mcans of angle irons, add bound togéther by éXpanded
fnefal lathing on cach side, upon which is placed the plaster.

LIGHT VERSUS CURRENT.

Joht Forinan, of Montreal, representing the Edison & Swan
Uriited Electti¢ Light Company, draws our attehtion to the fol.
lowving ioterestiog revharks redently made by T. A. Edison, which
aré well worthy 8f notice at the presesit day, althoigh when spoken
théy had more special reference to Great Britain:

* Nedtly all the operating comipanies are on a wrong bisintss
basis for any rapid development. Nowadays the chief concern of
the station manager is to grind out as much current possible for
every pound of coal he burns, he gets economical boilers, engines,
and generators, and studies their arrangement ; these areso near
the practical limits of their perfection that only a 2 or 3 per cent.
improvement can be cxpected, and so long as the station has a fair
load, shows a good efficiency, and does not have breakdowns, every-
oneappears satisfied. The consuzaer grumbles at the cost of elec-
tric lighting, but pays his bill; the shareholder
pockets the small dividend, and the manager is
happy. They are selling current by board of
trade units, although in competition with gas; it
is light the public wants, not amperes. It has
been my'pet idea ever since electric lighting start-
ed,"” continued the great inventor, '‘for the
operating companies to sell light, as it is hero
that the improvement is to be made and the
grand financial incentive lies. Let them pro-
duce more light—more candle-power per horse-
power per bhour. I will grant the difficulty of
fixing a *unit of light,’ but it is not necessary ; it
is an easy matter to charge from the meter indi-
cations for the lamp hours delivered. 1f the sta-
tion simply receives payment only for watts deliv.
ered, it has no inducement to increase the effici-
ency of the lamp : they will even frown upon the
inventor or lamp manufacturer who gives the con-
sumers la taking half as much current, be-
cause it lessens their demand and the total con-
sumption; in fact, it is to the station's interest
to see lamps chewing as much current as the poor
consumer will pay for. Again, on the other hand,
lamp improvements are kept back because the efficient lamp
is a short-lived one, and to educate the vast public to.study
their meter bills instcad of their lamp bills is a slow and
tedious process at best, and a herculean task at that. To an ordi-
nary householder each 30 cents spent on a lamp-renewal is an evi-
dent out.of-pocket expenditure; his main idea is to get the lamp
that requires replacement least often; he draws an analogy with
the physiological truth, and decides that a ‘short and merry* hife
of the wayward one costs him too much. It is the long-suffering
lamp the public wants every time, and electric ighting drags along
also. Ifyou enquire of all thestations doing a remunerative busi.
nes~, almost without exception they are charging for light tlamp
hours), and prefer to renew customers' lamps free of charge. There
is Boston, as a typical cxample, where they have satisfactorily
proved that it pays better to try and burn up lamps and remove
those that won't give out. You see, then, every improvement in
the lamps, either for life or efficiency, helps the station; it means
increase of profits with the dividends in the shareholders’ hands,
and the public will not suffer, becausé it is doubly to the companies’
advantage to lower the prices.”

HAMILTON WATER POWER SCHE[E.
Editor CANADIAN ENGINRER:

Sir,~I have read with some interest an arucle 1o your January
number relating to the Hamilton Water Power and Canal scheme.
This article is an example of the wayin which many good schemes
are first presented to the public by boomers~—the big umts of
power and the huge amounts of capital are handled in a
manner quite regardless, leading one to imagine that the
writer is familiar with the subject, until the figures are closely
looked into.

Your correspondent, Mr. Golding, says that he bas thoroughly
investigated the conditions of the Grand River for the purpose sug-
gested, and then states his convictions as to this channel being the
true way of bringing Lake Eric water to Hamilton. The depth of
Mr. Golding's investigations may be inferred from the quotation
from the letter of the deputy-reeve of Dunnville, who appears to be
the authority Mr, Golding depeads on for his information as to the
béd of thefiver. This information, whilé very useful as faras it
goés, is not sufficiént for even rough cstimates to be based on.
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The level of the river bed at the foor cf the dam at Caledonia
is about 38 feet above the surface of Lake Erie, and the bed is bare
rock,

The manifest intention of the articls is to place the schemein
an unduly favorable light, and, while the figures for construction of
channel and canal are purely assumed ones, having no good data
to work {rom, the figures which might be arrived at with some de-
gree of accuracy have not been fairly dealt with. The cost of
water power plant installation has been much underestimated, and
that of steam plant has been grossly overestimated, showing a glar-
ing comparison in favor of water power plant.

Now, assuming the scheme to be a good one, is not this wav of
presenting it to your readers and the public very unwise? A fair
statement, after at least some investigation, would meet with consid-
eration, whilea booming article such as the one referred to will
probably fail to accomplish the end desired.

Elementary questions, such as flow of water in open channel,
necd not now enter into the discussion, as this question can easily
be set at rest, and 1 have no doubt Mr. Golding’s conteation is
right.

To secure 20 feet of water in the river at Caledonia the rock
in the river bed would have to be excavated to a depth of 58 feet
for a distance which is quite uncertain, as no data is at hand,

Mr. Golding's scheme is a vVery big one, but not one which will
commend itself to capitalists, as the canal, if it should not succeed
in draining Lake Erie, must certainly succeed in draining dry the
pockets of the original investors, if it be undertaken this century,
for the reason that the demand for this work does not exist; no
word in Mr Golding's remarks bears upon probable revenue. Con-
structing works is a comparatively simple matter whea compared
with the work of making these schemes commercially successful
\Vhere is the revenue to come from? Who will use the power
developed, amounting to the modest 100,000 h.p.—an amount
50 per cent greater than the whole amount of power installed in
Montreal to-day,

The conclusion of Mr. Golding's remarks leads one to suppose
that he is a selling agent for turbine wheels. There is no difficulty
in procuring all the good hyldraulic plant necessary to meet any
emergency, and I am glad to say that there are manyreliable manu.
facturers of excellent bydraulic machinery.

I would not throw cold water on any legitimate eaterprise, but
this scheme is so loosely worked out as to make what may bea
good scheme look very ridiculous from a practical point of view,

There are several water power development schemes before
the public now, in more or less advanced stages—some of which
will no doubt prove commercially successful, and let us confine our
energies and capital to developing these thoroughly; thisis the
course to be followed if engineers wish to enjoy the confidence of
capitalists. Truly yours. Hexry HoLGATE.

Montreal, January r4th, 189s.

‘Sj)ersonal

RouerT F, STuPART has been appointed director of the Toronto
Observatory, in the place of the late Prof, Chas. Carpmael.

Raxporri HersEY, of the firm of Pillow, Hersey & Co., Mon-
treal, is leaving for California, where he will take up his abode.

RicHARD ARDAGH, chief of the Toronto Fire Department, who
teceived injuries at the great Globe building fire, on the 6th Janu-
ary, died onjthe 27th ult He joined the force in 1847 and has
been chief since 1876.

Ricuarp WaraM, G.T.R. car foreman at Peterboro’, has re-
ceived the appointment of foréman of the mechamical department
of the G.T.R.at Port Hope. His placeis filled by Samuel McLean.
Mr. Waram has been foreman on the Peterboro® branch for twelve
years.

DRr. A. R. C. SELwYN, director of the Geological Departmént,
Ottawa, has been superannuated, after twenty years of valuable
service. His successor is Geo. Mercer Dawson, LL.D., F.R.S.,
F.G.S., F.R.S.C,, etc.,, son of Sir Wm. Dawson, who had hitherto
been assistant.director. Mr. Dawson was born in Pictou, N.S, in
1849, studied at McGill College and at the Royal School of Mines,
London, Eng., and was appointed to the Geological Survey of
Canada in 1875. He is the author of several reports and scientific
papers, and has done a good deal of valuable exploration work
in the almost unknown regions of British Golumbia aad northern
Canada.

ArLex. MCARTHUR, of the firm of Alex. McArthur & Co., paper
makers, Montreal, had his hand badly crushed in the machinery
last month.

W. H, Browns, formerly manager of the United Electric Light
Pawer |Co., of New York, has been appointed to the position o
general manager of the Royal Electric Co., Montreal, recently va-
cated by Charles W. Hagar.

F. H. ReyNoLDS, patent solicitor, Montreal, died a fewdays ago
of heart failare, resulting {from an attack of pnevmonia. Mr: Rey-
nolds was born in London, Eog., in 1843, and came to this country
in 1865, since which time he has practised his profession in
Montreal.

CuarLes W. HacGaRr has retired from the managership of the’
Royal Electric Co., and has been appointed special agent {or the

vardian Fire and Life Assurance Co. (Ltd)., with offices in the
Board of Trade building, Mr. Hagaris so widely known, and is so
popular among his large circle of friends, that it is needless to
speculate upon the chances of his future success in the line he has
chosen. Two or three days ago Mr. Hagar was presented by the
officials and employés of the compaay with a handsome desk and
suite of office furniture, accompanied by an address, in which they
expressed their great regret at parting with their late manager.

Wirriam Perry, hydraulic engineer, connected with the firm
of R. H. Buchanan & Co., Montreal, returned a few days ago from
New York and,Boston, where he went in connection with the Ilake
& Knowles Steam Pump Co.'s agency. Mr. Perry is well known
through Canada as thoroughly practical in pumping machinery,
his experience extending from 1851. He has just put in the longést
suction and syphon pipes to pumps in Canada, on a 10x5x 12 Blake
duplex steam pump. He connected a suction pipe half a mile long
with a 19 foot lift, while the largest pump company in the United
States would not touch it, claiming it was impossible to do the
work, and would not build the pump for the job. Quite a number
of such jobs have been done by Mr. Perry.

Jndus’cri al \ otes.

Brigoex, Ont,, is considering the question of establishing
water works.

A. Bore is establishing in Granby, Que, a factory for the
manufacture of baskets.

WAaLKERVILLE, Ont., Wire and Iron Works are to be sold for
the benefit of the creditors

Ture Hamilton City Council will apply for legislation to dis-
solve the gas company's perpetual charter.

TavLor & Core have opened a factory at Vaancouver for the
manufacture of caskets, coffins and furniture.

McALLisTER Bros.' flour mills at Pakenham, Ont., which were
burnt a short time ago, are to be rebuilt at once.

I. R. Owexs & Co., of South Woodslee, Ont., have removed
their sash and door factory from that placeto Ridgetown.

T. B. Gonrrey's hardware stock at Vancouver, B.C., has been
sold to V. E. Campbell, who has just started in the business.

A FIRE broke out in the drying house at Eddy's paper mills,
Hull, Que., but was extinguished before very much damage had
ensued.

Tue additional new boiler for the Amherstburg, Ont., water
worl.s has been put into position. It is believed to be highly satis-
factory.

St. CaTHARINES, Ont., Masonic Temple and the Pabhe Library
have been totally destroyed by fire. Loss nearly $20,000; insur-
ance, $10,000.

Tnue Gould Coupler Co. have almost decided to locate their
Canadian plant at Niagara Falls, Ont. About 25 hands will be em-
ployed at the start.

St. BoNirAcg, Man., ratepayers have defeated the by.aw to
spend $73,000 for the purpose of constructing a bridge betweer that
town and Winnipeg.

McQuiLran & Co.'s tender for constructing waterworks in
Meaford, Ont., has been accepted and the contract awarded to
them. Their tender was $18,262.

Tae Laprairie, Que., Pressed Brick Co. have elected the fol-
lowing officers : President, A. A. Ayer; vice president, J. W. R.
Brunet : secretary-treasurer, Fred Westbraok; and selling agent,
T. A. Morrison,
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Tugs Government will shortly spend $25,000 in repairs to the
Brantford asylum

Tun Cleveland, O,, Carbon Company are thinking of estab-
lishing a factory somewhere in Ontario.

N. G & ). McKecuxiy have completed the ercction of their
new door and sash factory in Durham, Ont.

Tug Novelty Mnfg Co., Newmarket, Ont.,, has decided to go
into liquidation. The paid-up capital is $145.000.

Larke & BaiLgs, founders, Oshawa, have dissolved partner-
‘T..c business will be carried on by Mr. Bailes.

G F. Sternens & Co., wholesale paints, &c., Winnipeg, arc

going to branch ovut into a general hardware business.

Geo A \WaTsoy, inventor of the Watson Hcet Water Heater,
has succeeded in forming a strong company for the manufacture of
his patent.

Bowxax & Moors, hardware merchants, 1amilton, arestated
to be in financial difficulties. Liabilities about $20,000; assets
considerably in excess.

Tue Waterous by-law having been carried in Brantford, Ont.,
the company has cot..menced the work of erecting new buildings,
capable of employing 4oo hands

Noxox Bros., manufacturers of agricultural implements,
Ingersoll, Ont., opened a few days ago. after a shut.down of some
months  They employ 150 men.

Wy Axcus, of Montreal, has been granted an order to wind
up the affairs of the Coal Saving and Smoke Consuming Company.
Jas I3 Cushing has been appointed provisional guardian.

A rEDUCTION of wages has been ordered at the Ou.ario Rolling
Mills, Hamilton. Employés receiving $1.60 per day or less will be
reduced 10 per cent, and those over $t 50 per day, 15 per cent

Tue Canadian Rubber Co., Montreal, have elected the follow-
ing officers: President, Andrew Allan; vice-president, Hugh Me-
Lennan; manager, ] J McGill; secretary-treasurer, J. O. Gravel.

Leamy & KyLe and Geo. Cassidy & Co.'s saw mill businesses,
at Vancouver, B.C, have been amalgamated under the style of
Geo. Cassidy & Co. (Ltd) They are adding machinery at the Red
Mills.

FrevericroN, N.B., city council have granted to Hoegg & Co.,
who propose building a large canning factory, exemption from
taxation and free water up to 230,000 gallons for the term of five
years.

A comrany is asking for exemption from taxation of the Kings.
ton, Ont,, council for a factory which they propose erecting for the
manufacture of matches, staves, pails and paper. The capital of
the company will be $100,000.

ship.

P. KyLE’s malleable iron works at Merrickville, Ont., were last
month gutted by fire. Loss, $8,000; insured for $3.500. Ed. Kyle's
electric light station in the same building was also destroyed, the
loss being $2.800, with no insurance.

Tue Dominion Lumber Co. (Ltd.), composed of American
capitalists, have completed negotiations for the purchase of about
860,000 acres of lumber lands in Nova Scotia, together with sixteen
mills, with an established market in England.

Tur Metal and Hardware Association, Montreal, has elected
officers as follows President, James Crathern, vice-president,
Thos. J. Drummond ; treasurer, . B. Learmont; sccretary, J. A.
Irwin ; directors, F. Fairman, Jas. Phymester,\Wm. Macmaster and
A. C. Leslie.

A compaNY is about to apply for legislation for the purpose of
building a large hotel at St. Hyacinthe Among the applicants are
M. E. Bernier, A A. Thibaudeau and T. G. Harvey  The capital
will be $50,000, and the work of building will probably begin
April 15th.

THe Kingston Whig's new building is one of the most sub-
stantial of the new business structures erected in recent yearsin
the Limestone City. It is four stories high, faced with Credit
Valley stone, and its ariole windows make its front aspect very
imposing.

ArTer the January dinner of the Montreal members of the
Province of Quebec Association of Architects, Andrew T. Taylor,
F.R.I B A., read a paperon * St Paul’s Cathedral, London," which
was illustrated by a number of drawings and views. J. Nelson was
in the chair.

W. H. Tuorxg, T. Carleton Allen, A. T. Townshend Thorne,
Geo. McDonald and Thos. Bell are applying for incorporation
under the name of W H. Thorne & Co (Ltd.), St. John, N.B., with
a capital stock of $200,000. They will carry on the hardware
business now conducted by W. H. Thorne.

AN extension to the building of the Medical Faculty at McGill
College, Montreal,was opened by the Governor-General last month,
The erection of this buildingcompletes a set of buildings 280 feet
long, traversed from end to end by twocorridors. The plans were
prepared by Andrew T. Taylor of Montreal.

OwiNG to the disastrous nature of the fires which have taken
place in Toronto lately, the city will purchase two powerful engines
and a water tower. The first cost of two steam fire engincs pro-
perly equipped would be about $18,000, and $6,000 per year after-
wards. The late fire chief recommended also the erection of a new
station.

Tur Maclaren. Match Company, Ltd., Buckingham, Que.,
capital stock $40,000, is applying for incorporation, for the purpose
of carrying on the business of lumberers, manufacturers of matches,
sashes, doors, and wooden ware of all kinds. Among theapplicants
are C. D Chitty, D. & J. A. Maclaren, of Ottawa, and Albert Mac-
laren, of Buckingham.

A. Lucas, of Calgary, has been to Toronto trying to intcrest
capitalists in an irrigation scheme for the district lying between
Calgary and Jumping Pond Creek. Thedistrict is issuing $100,000
worth of debentures, and the idea is to dig a ditch through the
whole country side: It comprises about 100,000 acres of land, upon
which already settled there are about 100 farmers.

Tue Canada Wire Mattress Co.’s works at Toronto Junction
were last month completely destroyed by fire. Loss $33.000.
Insurance about $21,000 The cause of the fire is a mystery, but
it started in a small shed adjoining the main building, in which
there were some varnish and oil.  Twenty haunds are thrown out of
employment. The factory will probal.ly be rebuilt at once.

Tur London, Ont.,Gas Co.is about to make a big cut in prices
to meet the competition arising from the introduction of electric
light. Gasin that city now costs $2 per thousand, with a 25 per
cent reduction for prompt payments. The company has during
the past year added considerable machinery with a view to the
cheapening of the production‘.

Durixg the past year the Imperial Bridge Co., of Montreal,
have built eleven bridges and supplied structural iron for four large
buildings, the Longue Pointe Asylum for the Insane, the Hospice
at Clair at Mile End, the Deaf and Dumb Institute at Mile End,
and the Deaf and Dumb institution of the Viator Brothers at
Bordeau, near Montreal. They have also supplied structural work
for about fifty stores, and have imported material for similar work
for the present year.

Tue Howlands Falls Pulp Co.'s mill at Bangor, N.B.,is now
ready for operation. The plant is said to be one of the finest in the
world, and has a capacity of 3o tons per day. The wet machine
room measures 150 x 6o feet, two sides of which are composed
wholly of glass; the digester room measures 110 x 28 fect, and con-
tains six very large digesters. The other departments are on a simi-
larly large scale. The company have spent $200,000 on the mill
and plant, and will spend $60,000 per year for labor, besides the
cost of operations in the woods.

Tuos. E. LEATHER, who for the past ten or twelve years was
with the Ontario Rolling Mills Company, and T. H. Watson, lately
with John Proctor & Co., have entered into partnership, under style
of Leather & Watson, to do business as sales agents in iron and
steel and general railway supplies at Hamilton, Ont. Both mem-
bers of this firm are young men of wide experience in their line of
business, possessing the best connections in the trade throughout
Ontario, where their deserved popularity in their previous positions
has eminently fitted them to do a successful business on their own
account,

Tue Toronto Steel-Clad Bath and Metal Co. (Ltd ), Toronto,
are out with a facetious little folding card, entitled *\Why We
*Wood® Not™ Their reasons, tersely stated, arc as follows:
* Because woodwork, be it ever so carefully seasoned, oiled or
treated, will in the bumid and changing atmosphere of a bath room
absorb some of the moisture and harbor impurities, which a non.
absorbent material cannot do. This is especially noticeable when
wood is used in the actual construction of the bath itself, such as
the old style ‘boxed-in,’ the fibre, and kindred kinds." Thisis
why the only woodwork allowed in baths turned out by these well.
known makers is the narrow capping on the top. All the rest of
the material used is metal, and this is found to be the best plan
from a sanitary and every other point of view.

Joux McDouaatr, Caledonia Iron Works, Montreal, has been
appointed general manager of Canadian agencies of the eminent
firm of Henry R. Worthington, Brooklyan, N.Y. Mr. McDougall,
together with special sub-agents—namely, R. H. Buchanan & Co
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of Montreal, for Province of Quebec; Craig, MacArthur & Co., of
Toronto, for Province of Ontario—will carry stocks of the leadin:.
kinds and sizes of pumps, condensers, meters, ctc., for which th.
Worthington firm has a world-wide reputation. Orders placed
with Mr. McDougall or anyof the sub.agents will have the best
attention. The large Worthington waterworks pumps are manu-
factured in this country by Mr. McDougall from designs and
patents of the Worthington firm, and contracts for the city of
Montreal and other corporations have been exccuted and given the
most complete satisfaction. At present a ** Worthington® s,000,-
ooo Imperial gallon power-pump is being manufactured by Mr.
McDougall for the city of Montreal.

ining

Tue Atkins syndicate are developing the McCue group of
mines on Twelvemile Creek, B.C.

Tue Central Natural Gas Co., of Dunnville (Ltd.), capital
stock $3.000, has been incorporated.

Tne Spanish River Talc & Nickel Mining Co., of Algoma, has

. been incorporated. Capital stock, $96,000.

G Lopce, formerly of the old Dominion Mine, Colville, has
taken charge as foreman of the ‘* Le Roi” mine, Rossland, B.C.

THe work of lining up the furnace at Acadia mines, N.S., com-
menced last month, and with eight days work it was lined up to 35
feet.

Tur Cariboo ten-stamp mill at Camp McKinney is running
night and day, crushing ore now being taken out close to the
* Amelia.”

HuspHREYS, VANDEVANT & Co,, steel and iron manufacturers,
of Pitisburg, Pa., have in view the erection of large smelting works
in Toronto.

AT the“ Gold Rod" mine, Midway, B.C., Mr. Boss has six
men at work. The shaft is down 35 ft., and will be continued to
depth of 100.

Ox the ** Wiegand," Leine River, B.C., the new shaft is down
35 feet. The vein, which was 2 feet wide at the surface, is now 5%
feet, and shows good color.

CarT. R. C. Apanms, of Montreal, has recently opened several
quartz ledges in the Okanagan district, B.C., containing free milling
gold ; also at Boundary Creek.

THE vein of clean ore on the ¢ Antojne,” Slocan distriet, which
was only 10 inches wide, has been stripped, uatil it now discloses a
width of two feet.

Txe Calabogic M ing Co have elected the following asofficers:
J. G. Campbell, president; Peter McLare, vice-president, and J.
A. Allan, secretary.

R. E. WALKER is to shortly put down another gas well at
Caledonia, Ont. The supply in the other wells appears to be in-
creasing rather than diminishing.

atters.

Dr. De BerTraM and other capitalists have secured large areas
of coal Jands near the head of Grand Lake, and propose to open
up these as soon as their proposed railrvad to Fredericton is
completed.

Tue Oromocto, N B., Coal Mining Company have elected the
following officers : Edward Moore, president; Wesley B. Nason,
vice.president ; Parker A. Nason, secretary; and Luke C. Dewitt,
treasurer.

AT Point Ann quarries, near Belleville, Ont , about 35 men are
working at present. A Morrisburg firm will shortly put on about
75 men to get out about 20,000 yards of stone for useon the Corn-
wall and Williamsburg Canal works.

Tug line between the Reco and Goodenough, B.C., crosses
what is know as the “new find " on those mines at the widest part
of the ledge, and as the ore is very high grade the ground is very
valuable, being worth not less thaa $500 an inch.

Tite Broad Cove Coal Company are progressing favorably with
their work. They are nearly through with the sinking of a shaft to
the coal deposits, and are busily engaged in a railway from the shaft
to Loch Leven, which is the site of their harbor.

Ben. FivneLy reports that the group of mines going under
his name in the New Denver, B.C.,district is showing up to their
best expectations. ‘He and his pattners have run a tunnel in 5 ft.,
all in concentrating ore. There are 70 tons of shipping ore on the
dump, and threc fect of it in the breast of the tunnel,

Tug Strathern company has been doing a considerable amount
of prospecting on their groupof mines at Fairview, B.C., and has
suspended work till spring. The prospects on the Brown Bear and
other mines owned by the company are decidedly good.

Tue * Divide ' claim on Kruger Mcuntain, near Vernon, B.C.,
will be worked next season. Average samples give $18 in gold, 77
per cent. of which is found by pan amalgamnation to be free. The
gold is very fine, and is disseminated through the rock.

Frank & Sairisand three other men who have been working
on the * Baby Mine," near Perth, Ont,, secured about three tons of
mica in a fortnight recently. It is stated that work will be resumed
shortly on another mica mine, known as ** Walker's,” in the same
neighborhood.

Tur S. & G. N. Mining Co. have sunk the new shaft of the
Skylark down go ft. on the vein,and they w- continue it another 10
ft. Threeassays, onore taken at a depth of 75 ft, gave respec.
tively 268 oz. of silver and 1 oz. gold; 766 0z. silver and 1 oz. gold,
and 780 oz. silver, 1 oz. gold.

Tug present volume of business in phosphates is not very large,
and for the most part the industry is not flourishing. The pros-
pects for its future, however, are rapidly brightening, and a well-
known capitalist is authority for the statement that eventually a
home market will be opened for phosphate in Quebec and in the
West. Its use is increasing largely.

At Fairview, the Morning Star mine, owned by McEachren &
Mangott, is running night and day. The ore is frex milling, and 17
tons are run through a ten-stamp mill every 24 hours. For the past
five weeks the results have been $350 a day in gold. Thevein is12
feet thick, and averages all through $152a ton. A few days ago a
rich pocket was struck resulting in one day's run of $1,000. 1heore
only costs $1 aton to mine and deliver at the mill.

Tueg Tulameen Mining Co. (Ltd.), Ottawa, capital stock $20,-
o000, are applying for incorporation. Their object is to work and
develop mineral lands in British Columbia, and to acquire vessels,
construct telegraph lines and other works necessary for the com-
pany’s requirements. Among the applicants are W. Lovitt Hogg,
Montreal; A. V. Fleck, of Ottawa; Barclay Stephens, Montreal ;
W. D. Powell, C.E,, of Ottawa, and C. B. Powell, of Ottawa,

Nova ScoTia’s output of coal during 1894 was 2,055,1 4 tons,
an increase of 86,500 tons over 1893. Of this total 1,170,000 tons
were from Cape Breton mines. While the Cape Breton mines show
an increase of 132,320 tons, the Pictou and Cumberland collieries
show a decrease of 50,000 tons, The export to the United States
exceeded 12,000 tons, an increase of 11,000 tons over the previous
year.

S. ]J. RiTcHir, a wealthy capitalist of Akron, O., who did much
toward the development of the Sudbury, Ont , nickel mines, recently
presented a memorial to the U. S. House of Representatives,
wherein were contained some very serious charges against Judge
A. J. Ricks, of Cleveland, O., and others. Mr. Ritchic avers that
in 1889 he was negotiating for the sale of the Sudbury properties
for $15,000,000, and that his associates then conspired to rob him,
and that they were aided by Judge Ricks (and others in high posi-
tions, cited in the memorial}, by means of the corrupt use of judicial

power.

Tue War Eagle Mining Company has been incorporated under
the laws of the State of Washington and will be registered in
British Columbia in due course. D. Clark is in charge of the
works, and is working on both drifts, turning out so tons a day.
In a few days stoping will commence, and the output then may be
anything up to 150 or 200 tons per day. The question as to the
transport out of the camp of this mass of ore is now aoxiously being
discussed Mr. Robins has been appointed assayer at the War
Eagle, and an assay office. boarding house and ore chute, are being
put in. On clearing the ground for a road near the ore chute a
body of ore fourteen feet wide was disclosed, which appears to be
of the same nature as in the tunnel.

THEe Ontario Mining Institute held a meeting in Kingston on
the 3rd and 4th January. Among the papers read were Dr. Good.
win's on ** Nature’s Concentration of Minerals ™ ; one by T. L.
‘Walker, on ** Dykes in the Sudbury Region™; one by Mr. Mc.
Kellar, on ** The Silver Mines of Thunder Bay ”; by Mr. Millar
ou ' Ontario Rocks''; by Dr. Coleman, on * Gold in Ontario, and
its Associated Rock arnd Minerals"; one by Prof, Nicol, on the
¢ Compounds of Boron," andone by Mr. Miller, on ** Iron Deposit
in the Glendower Mine." A good deal of ordinary business was
also gone through with at the different sessions, and the meeting
was completed by a banquet at the Hotel Frontenac, at which there
were a hundred guests.
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Tugr Jenckes Machine Co., Sherbrooke, Que., have shivped a
large hoisting engine 24 x 42 in. to the Dominion Coal Company
and a 24 x 30 straight.line air compressor is now being made for the
same company. They have also shipped to the Tarbrook, N.S.,
lron Company an air compressor and three drills, and a rock
crusher for the C P.R. at Vancouver. This company are now get-
ting ready a rock-crushing plant for the road department of the city
of Sherbrooke.

%lwag and]\/@zi nej\(&/s.

Tue C PR have decided to take over the Nakusp and Slocan
Railway at once.

Tue Aylmer branch of the C.P.R. will probably shortly be
taken over by the Pontiac Railway.

A PROJECT ison foot to establish a direct steamship service
between Montreat and St. Johas, Nfid.

Tne Dominion Government contemplate the building of a large
wharf along Barrack street, Kingston, Ont.

Wirtiax Evaxs, of Daseronto, has been appointed inspector
of hulls, in th= place of Capt. Harbottle, deceased.

Tue Lower Fraser River Navigation Co. (Ltd.), Westminster,
has been incorparated with a capital stock of $15.000.

A coxprany is applying fora charter to build a railway from
the Taku River to Lake Teslin, in the Yukon mining district.

Tue Dominion Atlantic Railway Co contemplates the con-
struction at zn early date of a branch line to Kempt ¢:a Carleton.

Txe contract for the construction of the Dartmouth branch of
the 1.C.R. has been awarded to Daniel McGregor & Son, St. John.

Capr. BLooxriews Dauctas, of the Marine and Fistery De-
partment, has succeeded in putting the tidal gauge in operation at
Father Point.

Tue Mullen-Gatfield Co. are about to build a dock on the river
at Amherstdurg, Oot. 1t is 10 be 450 feet long and one of the
finest on the river.

Tue keel of the new steamer for the International line, now
being built in Bath, Me., is more than half laid It will measure
about 256 feet in length.

Work is going on apace on the new incline railway at Hamil-
ton Tenders are now being asked for ties and mils. The formal
openiag is promised for May 24th.

Tue Kingston & Pembroke Railway Co, are applying to the
Dominion Government for poiser 1o sell or lease the line, and to
extend the time in w tch it and its branches may be completed.

Tue Bangor and Aroostook Railroad Company have appointed
O. Stewart superintendent of motive power and equipment, and J.
W. Comins as superintendent of bridges, with headquarters at Old-
town, Me.

Tane Buffalo and Fort Erie Bridge Co. are applying to the
Dominion Gcevernment for an extension of time in which to com.
plete their works; also for power to change its head office to
Niagara Falls.

ArcrinaLp Ntcc Lt has been elected president of the Marine
Underwriters’ Association, to fill the vacancy caused by the death
of joho Popham. E L. Bond was clected vice-president and J. H.
Routh, treasurer.

Tue new Newfoundland railway has been completed to Saady
Lake. Work is not now going oa, but will be resumed next spring.
It is hoped to reach Bay Island and part of the distance to Port-au-
Basque during the sammer.

Tie Louisburg Railway is eapected to be completed this
month  Work has startedon a new iron bridge over Nicholson's
brook. about tive miles from Louisberg. It will be 350 feet long
and 6o {eet high in the centre.

Tue Ste. Emilie Railway Company are applying for incorpora-
ttou for the purposc of constracting and operating a line from St.
Gabriel de Brandon to St Michel des Saints, passing throogh St.
Damien, Ste. Come, St. Zemon, €tc,

Tue coatract for the first section of the Balsatis and Simcoe
f.ake section of the Treat canil was sigeed at Ottawa a week or
two ago.and the coatractor, Andrew Qaderdonk, intends to proceed
with work immediately. With regard to the Lakeficld section, R.
B. Rogers 204 his staff are rushing the survey work, preparation of
plaos, etc.  Tho survey of the river from Lakeficld to Nassauis
completed.

No steps have been taken so far to go ahead with the construc-
tion work on the Vernon and Okanagan, B.C., Railway. The
charter calls for its commencement before April 1st, 1895, and for
its completion within one year from that date.

Tie bondholders of the Canada Shipping Company, generally
known as the Beaver Line, have offered the creditors 3734c. on the
dollar for their {nterest, rather than have the cost of winding-up in-
curred. The propositionisunder consideration.

AT Montreal and at various other points along the linc of the
C P.R. between four and five thousand men have been thrown out
of employment, owing to the company's decision to cut down ex-
penses. The reduction of hands applied to nearly all departments.

Tue Victoria, Vancouver and Westminster Railway Co. have
been incorporated, with power to build a line from a point neav
Garry Point on the Fraser River, through Richmond, South Van-
couver and Burnaby to Westminster, With a branch to Vancouver.

Dawsox & Cuarniy, of St. Catherines, N.S., have the contract
for the construction and equipment of the railrcad from Orange-
dale to Broad Cove, C.B. The roid will be the property of the
Boston and Nova Scotia R:filway Co.. who own the mines at Broad
Cove. :

Tue United Counties Railway Company bave just added to
their rolling stock a new Russell Wing snow-plow and another en-
gine. They are putting in their shops at St. Hyacinthe, Que., some
new wood-working machines, supplied by John Bertram & Son,
Dundas, Ont.

Tue R. &O. N.Co '3 §.S. “ Magnet " will be rebuilt during the
winter at Sorel, Que Her berth capacity will be increased to 160
passengers, & new engine put in, the cabin refitted, and patent
feather pad: le wheels put in. The probable cost of the alterations
will approach $15,000.

Tue Delta, New Westminster & Eastern Railway Co. have
been granted a charter to build a line from 2 point on the Gulf of
Georgia to Naw \Vestminster, with a branch line from some point
in Delta municipality, throug!: Surrey, Langley and Matsqui, to
some point near Abbotsford.

Tue Canada Southern Railway Co.(Michigan Central) will
shortly begin the construction of a branch line from a point on
their main line west of \Wainfleet to the peat beds close by. This
is likely to greatly enhance the value of the Jarge beds of péat
controlled by the Ontario Peat Fuel Co.

Tue Columbia & Kootenay Railway & Navigation Co. are ap-
plying for a renewal of the charterto build A branch from their
main line to run north through the Slocan country and connect
with the Nakusp & Slogcan Road. If granted, construction will
commence in two years and be completedin five.

Toe Red Mountain, B.C., Railway, which has a charter to
baild a road from the international boundary line near Sheep Creek
to Red Mountainand Trai! Creek mines, is applying for power to
change the gauge from standard to narrow, and to extend the time
in which to start construction work till April, 1897.

Tue Calgary & Lethbridge Railway and Irrigation Company
are applying for incorporation, with power to corstruct a line from
Calgary to Lethbridge, and thence to the international bonndary ;
to construct and operate a telegraph line in connection with it, and
to sell or lease the railway and tdcgrapB Yines to any other
compauy.

Tuz Boston & Aroostook Railway extension has proven so
successfol that the Bosten & Maine Railroad Company are contem-
plating bringing the linc into their system. The means which will
be most probably taken *o effect this will be the purchase of the
road by the Maine Cencaal, which is under the control of the Bos-
ton & Maine.

Tug North American Transportation Co. will establish, in the
summer, a bi-weekly line of first-class Clyde built steamers, with a
capacityof 19 kuots per hour, to ply between Paspebiac, at the
moath of the Baic des Chalears, and St. John's, 1:d., calling at the
Magdalea Islands and St. Pierre Miquelon. A Lraach line will ply
between Paspebiac and Gaspé Basin.

g2 Me. MERRITT, Dr. De Bertram, and a nu aber of other capital
ists, who vecently purchased the railway between Buctonche and
Moncton, have raised the necessary capital or extending the line
to Richibocto and build a “railway ferry,” should the Dominion
Goverament decide in favor of that sert of connection with the
Island in preférénce to a tunuel. They also have id contemplation
the purchase of the Central Railway, and arringements are now
being made ichereby this lino will be extended to Fredericton, pro-
vided tho Dominidn Governmaeat will complete itd subsidy for cén.
straction to tk4t polnt.
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Tug Port Colborne & Fort Erie Railway. Co. has been pro-
visionally organized, with the following interim directors: Wm. R.
Germag, of Welland 3 R. G. Cox, of St, Catharines, Ont; Eugene
Coste and A..J. Holloway, of Buffalo; and D. McGillivray, L. Mec-
Glashan, and Thos. F. \Vhite, of Port Colborne. Work will be
started as soan as the Goverament grants the charter.

IT having been stated by a London financial paper that the
Chigoecto Railway Company had failed to provide capital, A.D.
Provaund, a director of the company, cabled over to this countgy
to the effect that this was incorrect, aad that the cdpital
was ready in waiting for the Canadign Government togrant the
extension of time needed for the completion of the work.

In a storm on the Atlantic last month the Dominion steamship
** Sirnia” lost herru lder, and drifted helplessly abant until taken
in tow by an Anchor Line vessel, and finally, aher she had parted
from that vessel owing to the breakage of the hawsers, by the Allan
Yiner ** Norwegian.” The passengers had a terrible experience, but
finally the vessel came to port without much damage having been
done.

‘Tus Dominion Coal Co.'s railway to Louisburg, N.S., was
formally opened last month. A large pier is baing constructed at
this place, and the operation of sbipping coal to Boston on a large
scale will be commenced at an early day. ‘The Dominion Coal Co.
will, on its completion, be able to ship coal from Louisburg to
Boston throughout the winter, and thus keep their mines in full
operation all the year round.

Tae Richelieu & Ontario Navigation Company’s net earniogs
during the past year amounted to $164,000, or about 1134 per cent.
on the capital. The amount carried to profit and loss is $43.000
after allowing for interest and fixed chargesand paying a 6 per ceat.
dividend. The net earnings for 1893 were $27,287. So, as will be
seen, the progress has been immense.  The bonds of the company
have all been sold to Coates & Co., Loudon, the price realized
being 95.

A TRESTLE bridge just constructed by the Toronto, Hamilton
and Baffalo Railroad, near Dandas, over Binkley's Hollow, col-
lapsed last week, three men being badly injured. Loss about
$10,000. The company has taken out a libel action against the
Hamilton Spectator, owing to soma remarks by that journal to the
effect that the bridge had beea badly and cheaply constructed.

Tue Taylor Hydraulic Air Compressing Co. (Ltd.), Montreal,
capital stock $500,000, are applying forincorporation for the purpose
of acquiring the invention patented under the No. 46,092, Canadian
letters patent, and to manufacture and deal in the same. The
applicants are C. H. Taylor, M.E., H. Millen, W. T. Ross, J. R.
Fair, R. L. Murchison, R. W. Sutherland and H. Mallet, all of
Mootreal; W. H. Campbell, Belleville: J. G. Fitzgibbon, Nor-
wood, and D. T. Ritchie, of Kilbinside, Scotland.

Tue Toronto Harbor Master’s annual report for 1894 sbows
that the numbzr of arrivals at the port was 2,618, or 41 in excess of
the previons y2ar. This incraass, however, was in steamers, the
number of schooners having decreased by 158. There was an in-
crease in receipts, especially in fruit and grain, while there was a
falling off in general merchandise and in stone and brick. The
amonat of coal received by vessel was 137,597 toss, 11,312 in cx-
cess of 1833 ; amount received by rail was 385,512 tons.  *

Tua Richeliea & Ontario Navigation Company have won in
another stage of ths now famoas case which has been under proce-
dure for some time past between th=mand the insurance companies.
re the burning of the S.S. *Corinthi2n.” The liability of the in-
surance compaaies being disputed, the case was carried into all the
courts, in all of which the Richelieu company came oat victorious.
Finally the insurance compaaics gave notice of appeal to the Privy
Couacil, but they have now decided to forego this, and to pay the
amoant claimed, viz., $40.000, to the company, together with all
costs.

EuGENE Mavo, John Chaffers, and P. Poulis, of Montreal, A.
F Savaria, of Waterloo, and D:. Cartisr, af Ste. Madeleine, are
applyiog for incorporation as a company under the name of the
Chateauguay and Northern Railroad Co. for the purpose of build-
ing 2 line from Mfontreal to New York, thence northerly to some
point in Soulanges county, theace northeasterly across Monrreal
Island and continning to somc point on the Great Northem in
Joliette county. The company bave a sabscribed capital of $200,-
coo. The time between Montreal and New York wonld be re-
daced by this line by about six bours. -

Tae Shore Lice Railway, Nova Scotia, have elected the follow-
ing officers: Presideat, R. J. Cross; vice-presideat and managing
director, H. H. McLean ;. chairman of executive eommucc, Rus-

sell Sage. The company have decided to apply to the Maiue Legis-
lature for an act incorporating them in that State, and for power
to extend the road to the Bar Harbor branch of the Maine Central |
Railway ; also tq extend the road into St. John, east side, and from
thence through the county of St. John, via Loch Lomond, to con-
vect with the St. Martin's & Upham Railway; also for power to
amalgamate with or purchase the St. Martin's & Upham Railway
and the Central Railway.

Tue Richelieu & Ontario Navigation Co. are about to build
o magnificent new steamer to ply between Montreal and Toroato,
owing to the inadequate accommodation provided last season for
the increasing rush of business. The new boat will be a handsome
stecl steamer about 160 x 40 feet in dimensions, with a tonnage of
about nine or ten hundred and a passenger accommodation for 250
people. All modern conveniences will be provided in lighting,
heating, veatilating, furnishing and all high class accessories to
comfort. The new steamer has not yet been named, but she will
be launched as soon as navigation opens in the spring. This steamer
is merely 2 beginning of a series that the company intends building
in order to meet their ever increasing business. The steel for the
new one in construction will be brougbt from Pittsburgh, Pa., and
its cost is to be $200,000.

Noaw L. Piper & Sox, Toroato, are putting on the market a
patent tricolor head light. Among the advantages which areclaimed
for this iaventicn are ths following: The case being round, it offers
o resistaacs to the wiad; all chaogss in color are made from the
cab of enzine, it not being necessary to go out to the headlight ; it
is fitted with a ‘urntable, allowing the reflector to be turned facing
the door, where it can be cleaned without being taken from house !
the door having two arm hales, ths lamp can easily be lighted in
the highest wind. \When the engine is on siding, a bright green
light is shown forward by turning inside drum to right. When the
engine is disabled on main line, a bright red light is shown forward
by simply turning the inside drum to the left. The lights are fitted
with metallic nambers bhang against white ground glass, and show
up very distinctly both by day and night. Any;number up to 999
can be immediately placed on froat, and figures can be moved and
any combination made.

‘Tue Quebec Government have granted a year's extemsion of
time for the completion of the following railways: 1. The Lake
Temiscamingue Colonization Railway. Company. 2. The Lotbin-
iere and Megantic Railway Company. 3. The Great Northern and
Lower Laurentian Railway Company. 4. The Baie des Chaleurs
Railway Company. s. The Quebec Central Railway Company.
6. The Orford Mountain Railway Company. 7. The Ulnited
Counties Railway Company. 8. The East Richelien Valley Rail-
way Company. They have also decided to grant to the Quebec,
Montmoreocy and Charlevaix Railway a sum of $100,000, pro-
vided the company will renounce its subsidy of $302,400 and will
ercct a suitable terminus in Quebec city; also to the Pontiac and
Pacific Junction Railway Co. the sum of $110,000 provided they
renouace the sabsidy of $172.920. The amount to be expended in
purchasiog the C.P.R. branch from Hull to Aylmer, in continuing
the line as far as Hull, east, where a station is to be built, and in
completing the last section as far as Waltham, near Black River.

&c’tﬁc %.'&shes.

Tue Kingston Electric Railway are to have another sweeper
put on shortly.

THE purchase of an clectric light plant for Ripley, Oant.,is
being ennsidered by the village couccil.

Tre Hamilton City Couacil is about t0 apply for legislation to
empawer it 10 own and operate electric railways.

McLactris Bros. recently purchased a timber limit oa the
Wenoway from Barnet & Mackay, of Reafrew, for $160,000.

Ax cxtension of the Braatford, Oat., Steest Railway to Love-
joy's Park, near Caimsville, was formally opened last moath.

Tre Moatreal Park & Islaad Railway Company have decided
20 go'on with the work of cxtcndmg thelc lme to St. Laurent this
winter.

Tre Bell Tclephone Company have beea awarded the contract
for the erection of a system of electric fire-alarm for Chatham,
Qat;, to cost $1,210.

Fu.\x DrvpEN, Toruato, contemplates putting in a new dy-

namo an:l clectric plant in Napanee, to furnish lights to subseribers
for two cents a night.




3006

Two hundred and sixty of the electric lamps contracted for by
the L.ondon Electric Company for the purpose of illuminating that
city are now in operation.

Tuse armature at the clectric light works at Galt, Ont,, was
bhurned out the other night, and the hill circuits were in darkness.
‘The loss will be over $500.

Tue H, G & B. Electric Railway Company has secured the
contract of carrying the mails between Hamilton and Bartonville,
Stoney Creek and Fruitland,

Tue hydrostatic test asked for in the specifications for the new
electric light machinery installed at Victoria, B C., has been made,
and was pronounced satisfactory

‘Tue Westminster, BC, and Vancouver Tramway Co.'s
property is advertised for sale by auction at Westminster on April
15th, by the Montreal Safe Deposit Co

M L. Russiii and some Ottawa capitalists are about to set up
another electric light plant in Renfrew, Ont.  This will make the
third electric light company in that place.

MERRICRVILLE, Ont, electric light plant, owned by E. Kyle,
was last month destroyed in a fire which broke out in the Malleable
lron Warks. lLoss, $2.500. no insurance

Tae rebuilding of the Montreal Strest Railway Co.'s offices,
which collapsed recently. will be entrusted 10 Mr Price, of New
York, and Mr Hammond, of Cleveland, architects.

THE tender of the Thompson Electric Co, Waterford, Ont., for
the electric Jighting of Toronto Island by means of a 50-arc light
dynamo and complete outfit, has been accepted, the price being
31,000

Tue annual mecting of the Montreal Electric Club took place
last month  The following officers were elected . President, W B.
Shaw, wice-president, Mr Edwards, sccretary-treasurer, Cecil
Danton.

Tue Bangoer. Orono and Oldtown Electric Railway Co. have
practically accepted the proposition of the Worcester Construction
Co t> construct their line. The equipment is to consist of 12 cars
and the road is to be in operation by August 1st.

THE Montreal Junior Electric Club held their annual election
of officers last month, with the following result. President (re-
clected). 12 W. Sayer, vice-president (re-elected), Wm T. Sutton ;
treasurer {re-clected), R H. Street, and secretary, E A, Brissette.

La Campagnic de Tclephone des Comtes de St. Maurice,
Champlain and Trois-Rivieres, headquarters at St. Boniface de
Shawenegan, capital stock $2,000, are applying for incorporation, for
the: purpose of operating a telephone hine in those counties, and
building a waterworks at Shawenegan.

MoxTtreaL Electric Street Railway Co. are rapidly learning by
cxperience the best method of coping with snowstorms. We
naticed that on the day of the big snowstorm, Jan. 26th, the cars
were all running during the afternoon, which was a great improve-
ment on what happened on a similar occasion during Christmas
week. _

Two Bay City. Mizh . capitalists are trying to organize a com-
pany for the purpose of building a street railway in Stratford, Ont.,
catending it, if feasible, in the now well-known **radial ™ manner,
to Shakespeare, Ammerée, Wellesley, Rostock. Sebringville, Avon-
toa, Brooksdale, Harrington, Youngsville and Tavistock. They arce
willing to advance 30 per cent of the requuired capital, and hope to
aise the bulk of the remainder in Steatford.

RECENT GERMAN PATENTS.

—

Compiled at the Patent and Techaical Office of Brockhues &
Co . Colozne Information on all questions referring to this list
is given gratis to subscribers of THe CaNaniaN ENGINEER

“Helios,” Cologne-Ehrenfeld. arc light reflector.
Light and Telegraph Builuing Co

Paul Spitzeck, Linz a Rh., rope railway carriages for sectional
haulage by machinery

Joh. Vaillant, Remscheid. bath stove.

Lothar von Koppen, Krailing. near Munich, instrument for
dividing angles.

R Volk, Ratzeburg. {ree-standing apparatus {or microscapes.

August \Wickel. Barmen., clliptical compasses

Paul Frauenholz. Berlin, means for the manufacture of bricks
from furnace slag

Hugo Kohl, Dusseldorf, apparatus for scparating wats~ from
steam

Hecinr. Wchner, Frankfort a M., apparatus for printing and
controlling tickets.

Electric
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J. A, Essberger and the Union Electricity Company, Berlin,
subterranean currents for electric railways. )

Ed. Penning-Dapuis, Halle a S., apparatus for moving the
points on tramways.

Ernst Kneipp, Offenbach a M., press for the manufacture of
seamless pouches for purses, bags, etc.

W. Weyhe, B.cmen, fire-proof ceiling.

Al von Stechon, Allenstein, East Prussia, sword with sheath
capable of being tahen to pieces.

AMERICAN PATENTS.

The following is a list of patents recently granted in the
United States to Canadians. This list is specially furnished to Tue
Canavian ExcinggR by H. B, Willson & Co., Washington, D.C..—

Andrew C. Davidson, St. Thomas, Ont., pneumatic tire for
bicycles

J R. Eden, Berlin, Ont, car coupling.

Stanley C Peuchen, Toronto, assignor of one-hall interest to
I’ Clacke, apparatus for vaparising petroleum or other liquids.

Jonathan J Hamilton, Neepawa, Man., means for changing
motion.

John W. Wallace, Port Hope, Oat., can-labelling machine.

Daniel Crough, Ennismore, Oat., clover-sced attachment for
mowers.

] R. McConnell and }. A. Van\Vart, St. Mary's, Fredericton,
N.B.. safety attachment for cars.

David A. Gordon, Wallaczburg, Ont., barrel levelling and
trussing machine.

Robert H. Laird, Toronto, assignor to \WW. H. laird, New
York, N Y.. apparatus for making and purifying gas.

Owen McShane, Montreal, device for attaching clothes to
clothes lines.

G. Cochrane, St. Thomas, Ont.. wire-weaving fence-machine.

Johan H. \Wynne, Montreal, assignor to Gurney Foundry Co,
Limited, Toronto, hot-water heater.

Charles R Austin, New \Westminster, B.C , machine for cap-
ping and crimping cans.

Pierre Dansercau, Montreal, roller-bearing.

John H. Thamer, Roseville, Ont., adjustable bag holder.

REVIEW OF THE METAL TRADE.

MoxTtrEAL, Jan. 3ust, 189S.

The hardware trade are now beginning activities for the com-
ing season, travellers now being pretty generally on the road. The
prospects so far are unfortunately by no meins encouraging. One
of the great difficulties encountered is the lowness of the freight
rates into western points, which places points in Quebec province
in a disadvastageous position. The present rule of low prices in
the States, and, as above-stated. the low freight rates from western
points to Hamilton and other Ontario citics, together compel the
manufacturers here to reduce their prices cousiderably in order to
meet the competition. The wire manufacturers have recently made
large reductions in their list prices, the low rates obtaining in the
west unfortunately rendering this unavoidable.

% atent %ﬁ eW.

46.445 James Mellon, Montreal, tic lifter and rail adjuster.

46.458 H. E. Smyser, Philadelphia, Pa.. package-makiag ma-
chinery.

46,451 ] B McCurdy, Joplin, Miss., combined surface condenser
and feed water heater.

$6.453 K V. Blackwell, Montreal, car truck.

46.357 R.W. Mayhew, St. Louis, Mo method of and apparatas
for forming joints between blocks of concrete or arti-
ficial stone.

46.359 J. A. Brill, motor truck.

$6.460 Dodge Wood Split Pulley Co., Toronto, {riction clutch.

46.461 Irwin 2. Doolittle, Los Angeles, Cal., coupling.

46,462 Wm. Walker. Rirmingham, F. R. Wilkins, Handsworth, and
Jabez Lowes, Smcthwick, Eng.. primary voltaic bat.
teries.

46.460 James B Smith, Ingersoll, Ont., machine for crimping wire.

40.470 Joscph H. Savill, Philadelphia, Pa., coupling for water
closets.

46.473 D McGill, Wellington, New Zealand, method and means
for compressing gases.
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W. PERRY, Hydraulic Engineer

SELLING AGENTS FOR CANADA

FOR THE

GEO. F. BLAKE (e
MFC. CO.

UMPING
MACHINE

FOR ALL
PURPOSES

TO THE TRADE:

We have the honor to announce that The Geo. F. Blake
Mfg. Co. and The Knowles Steam Pump Works, of New -
York. have appointed us their General Agents for Canada.

The world-wide reputation enjoyed by the Geo. F. Blake
Mfg. Co. as manufacturers of the best Pumping and Hydraulic
Machinery renders it unnecessary to dilate upon 'this point, as it
is known and acknowledged by all competent judges All we
need say is that it is our intention to uphold their reputation to
the fullest extent in our power, and to continue the success of
their goods throughout the Do-
minion of Carada.

‘We are thoroughly up in this
lince of goods, our experience ex-
tending over a period of 40 years.
and we guarantee every Pump
sent out by us as being equal to
the very best Pump of its class.
Estimates will bs given on appli-
cation for all sizes and kinds of
Pumping Plants, Condensers, etc.,
etc.

Your esteomed orders are
solicited. <

R. 1. BUCHANAN & (0.

684Craig St.
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46.475 H. H. Forsyth, Chicago, railway car seat.

46,476 Sarah E. Pedler, coating for metal building.

46.377 Muskegon Chemical Fire Engine Co., Muskegon, Mich., fire
extinguishing compound.

46.481 F. Meyrose, St. Louis, Mo., stove.

46,452 F. B. Comins, Providence, R.1, fire pail

46,486 J A Lynch, St. Louis, Mo., flexible pipe coupling.

46,489 E. Death and E. W. Wyatt, Toronto, automatic railway gate

and signal.
46,490 P D. Murphy and E. Knobb, Lockport, N. Y., sprocket
wheel.

46,493 B. C. Pettingell, Victoria, B.C., explosive

46.496 P. Rabbidge, London. Eng.. telephones.

46.497 } B. Robertson, Belfast, Ireland, driving mechanism for
velocipedes

45 503 ] A. Hunter, Philadelphia, method of converting iron and
steel.

46.501 G. H Sellers, Wilmington, Del., twisting machine.

46.510 C C. Kahne, G. F. Kahne, A. A. Adkins, and A. Worley. of
Ashland. Ky., railway signal.

46.;11 C. H Jueune, Indianapolis, Ind., and the Mechames' Devel-
opment Co., New York, railway rail.

46.512 ] H. Stoll and Geo. Stoll, of Hutcheson, Kan., force pump.

46.520 ] R Gordon, Sudbury, and Angus W. Fraser, Ottawa, ore
crusher.

46.522 J. D Smead, Toledo, O , furnace.

36.528 R. F Hall, Birmingham, Eng., driving chain

46.530 J G Smith, Montreal, gas governor.

46.533 ]. Fisher, Matlock, Eng., railway signal wire compensator.

46.535 Jos Coles, Aspen, Col.. flue expander and beader.

46.538 D L. R. Rochlitz and F. E Wolter, Hamburg. Germaay.
pipe union.

46.543 M. Thibault, Ottawa, lifting jack.

46.548 Thos Craney. Bay City, Mich., air-feeding device for fur-
naces

16.549 J. Dean, Detroit, Mich., steam boiler feeder.

46.555 James H. Swindell, Readsville, Ga.. car coupler.

46.557 D. Spencer. Roanoke, and P. H. Cooke and E. D. Quarls,
Richmond, Va, piston packing.

$6.559 Thos Talbotand A B. Charron, Mattawa, Ont., hand car.

46.562 C. H. Davids, Brooklyn,and J Stewart, New York, variable
crank.

40,570 G. E. Edwards and \W. Hartwell, Brantford, Ont., danger
signal and lock switch.

46,573 F H. Sleeper, Coaticook, Que., alternating current trans.
former.

46,577 T.\V. Norman, Boston, Mass, art of covering insulated wire

46,581 W. Drain, Prince Albert, N.\W.T., portable engine.

46.587 ]. Doster, Montreal, hose coupling.

46.592 L Julia-y.-Puig, Guayaquil, Ecuador, South America, pro-
peller.

46.593 T. W. Paterson, Victoria, B.C., track-laying machine.

46,597 J Dryelt, St. Thomas, Ont., angle cock for trains.

40.598 F H. Crafts, Buffalo, N Y., driving mechanism for ma-
chinery.

46,004 Charles Thackeray, Montreal, furnace grate.

46.607 Canadian General Electric Co., Toronto, dynamo electne
machine.

46,608 Consolidated Car Heating Co., electric heater.

46,616 T.\W Moran, Louisville, Ky., pipe coupler.

40.625 A. G.Fell, New York, methad of treating lead ore.

46,629 E R Besemlelder, Breslau. Germany, method of separating
metals from ores.

46.630 J. C. Montgomerie, Dalmore, Scotland, process of extract-
ing gold and silver.

460.636 H. \Wolff, Karlsruhe, Germany, safety mining lamp.

46,632 H. Hendz2r:on and L. |. Kenngott, Buffalo, N.Y., pattera for
casting pipe.

46,653 N B. K. Hoffman, New York, valve for air-brake.

40.634 Metallic Roofing Co, Toronto, metallic shingle

40.647 G E. Hudson, Geo Sanderson and W. ]. Baker, all of
Scarboro®, Eng., water heater and purifier.

40,648 J. E Crawley and Thos. F. McGregor, Milwaukee, feed
water heater, &c.

46,650 D. S. Macorquodale, Toronto, car fender.

16,655 C. E. B:aumont, G. P. Wallington, and L. A. Wallington,
London, Eng., steam motor or pump.

46,659 C D Jenney, Center Towaship, Ind., electric railway.

46,660 H A Williams, Boston, Mass., wire rolling mill.

46,663 ]as. Allen Lowe, North Branch, N. J., wrench.

46.667 H. V. Smith, Hartford, Conn., tool hnlder.

46,668 J. W. Wulff, Blair, Neb., combined wrench and rod vise.

46,670 Jos A. G. Trudean, Ottawa, electric heating device.

46,679 L. Moore, Baraboo, Wis., car coupler.
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MONTREAL FACTORY.

TANNED

35 We make Belting for all kKinds of work.

ROBIN, SADLER & HAWORTH

MONTREAL and TORONTO

ANUPACTURERS OF

Leather Belim

In ordering stato whero belts are to run.

John McDougal

Agonts in Canada for tho Famous

WORTHINGTON PUMPS

Hydraulic Machinery, Condensers and Water-

works Supplies, Water Meters and
Meters for all Services

MANUFACTTRERS OF

Machinery for Electrical Work, ete.. ete
Bollers, Engines, Forgings, Girders. Castings.

Shafts, Pulleys, Gears, Bearings, ete.

CALEDONIAN
IRON WORKS

ENGINEERS AND BOILER MAERERS

SEND IFOR
CATALOGUE

Corner William and Seigneurs Streets,
MONTREAL



