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For THE CaNaDIAN ENGINEER.
HYDRAULIC APPARATUS.

BY WILLIAM PERRY, HYDRAULIC ENGINEER, MONTREAL.
THE SypHON.

There is nothing in the way of hydraulic apparatus
much more simple than the syphon, but strange mis-
takes are sometimes made about it and the causes which
enable it to perform its work. 1Its action does not de-
pend, assome old writers on natural philosophy sup-
posed, upon any inequality of atmospheric pressure
upon the liquid in the two arms. Asa matter of lact,
the pressure is slightly greater upon the orifice of the
longer or discharging arm, because of the two it is nearer
the earth, and therefore a higher and heavier column of
air rests upoun it. Nor does it depend upon the differ-
ence in the actual length of the two arms, or in their
diameters, but the larger t' e tube the more water will be
discharged. What causes the syphon to act is the de-
struction of hydrostatic equilibrium, by the discharging
patt having a greater perpendicular length than the
receiving part ; as the pressure of fluids depends upon
the depth of the column only, that in the longer arm
necessarily preponderates, so that when once a partial
vacuum has been artiﬁcially formed within the syphon,
the fluid in the deeper arm is forced to descend, leaving
still a partial vacuum behind it, into which the liquid
is forced by the atmospheric pressure on its surface.
The property of cohesion which all fluids in a liquid
state possess enables the particles to drag those in the
shorter arm over the bend, and in this way a constant
discharge is kept up.

Some twelve years ago I put in a 7-inch syphon for
the Dominion Bridge Co., Lachine, 1,600 feet long. 1t

was then under the management of J. Abbott. Con-
siderable experimenting was done and valuable informa-
tion obtained. The earliest instance of the use of the
syphon appears to have been its employment in Egypt
for mixing wines. An inscription upon a tomb at
Thebes, bearing date B.C. 1450, which tomb once con-
tained the remains of Pharaoh Amunoph 11., includes a
delineation of three syphons, two of which are in opera-
tion, and the other is being charged by a man who bhas
the long end in his mouth. The tomb of Rameses II.,
B C. 1235, has an inscription showing a pumber of
syphons. Amongother uteusils belonging to the kitchen,
syphons were used by Italians. In the sixteenth century
quite a number were used Ly the Germans, and with
satisfactary results, in transferring large quantities of
water over rising grounds. One of them was made of
wooden planks, closely nailed and probably jointed with
pitch, forming a square trough; in the top of the box a
hole was left to charge it, both ends being plugged, and
when filled the plugs from each end were withdrawn,
when the syphon would, of course, get into action.
Tue Raw.

It would be necessary to go a long way back to
find the origin of the name which is applied to the
water raising appliance universally known as the
hydraulic ram. When the ancients first devised a
machine for battering the walls of their foes, they called
it a battering ram, in honor of the rather foolish animal
of whose warlike action it was, in principle, a tolerably
exact imitation. Ordinarily a beam of timber in length
from thirty to sixty feet, suspended in the centre by chains
to a tower, was impelled with great force against the
wall or building by the united strength of a large num-
ber of men acting as one man. This kind of ram is
well known ; but it is, probably, not so generally under-
stood that a colunn of water ci.n act, and in some cir-
cumstances does act, in precisely the same manner. A
long column of water, moving in ane direction with
velocity and encountering resistance, may have as
destructive an effect as a beam of wond or iron, used
after the manner of the old battering ram.

Probably most persons have noticed that if a com-
pression cock on an ordinary supply pipe in our houses
is suddenly closed, a blow is sometimes inflicted upon
the pipe, which blow sounds almost as if it had been
made with a hammer, It iscaused by the water nearest
the orifice which is being closed being forcibly driven
against the moving mass of water in the pipe behind it.
The force of the blow, as many people know, is often
sufficient to burst a weak pipe. Thisis the real cause
of large waterworks mains bursting, more especially
near where elevators are running. It is on record that
many years ago at a hospital in Brisiol, England, a
leaden pipe was carried from a cistern in one of the
higher stories to the kitchen below; this pipe ‘was fre-
quently broken when one of the cocks was closed sud-
denly, and several attempts were made to remedy the
defect in the system. They were not successful until a
plan was hit upon by a local genius of attaching one
end of a smaller pipe immediately behind the offending
cock, and carrying the other end to the height of the
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water cistern ; the pipe no longer broke when the cock
was suddenly closed, but it was noticed that a jet of
water was forced from the higher end of this new pipe
to a considerable distance, consequently the height of
the new pipe was increased by carrying it up to the top
of the hospital, where still a small quantity of water was
emitted each time the cock in the kitchen was shut.
The local genius, in fact, without intending to do so,
had provided a means of raising a small quantity of
water without labor to the highest floor of the hospital,
where it was, no doubt, much appreciated. He had
arranged a water ram, which, except that it was not
self-acting, was not different in principle from the
hydraulic rams of the present day. In 1772, a watch-
maker of Derby, Eng., named Whitchurst, made a
water ram, although not self-acting; but water was
raised the desired height by opening and shutting a
cock. He had a pipe 6oo feet long, with a fall of 16
feet. At the extreme end was the cock from which
water was taken at repeated intervals. Whenever it
was closed, the momentum of the long column of water
in the main pipe forced a small quantity through a
valve into an air vessel, and then up a vertical pipe
into a tank placed some distance above the original
source of supply. The invention of a self acting ram
is claimed by Montgolfier, a Frenchman, who brought
out his Belier hydraulique in 1796, a year before Mr.
Boulton, of Boulton & Watt, took out a patent in Eng-
land for a similar contrivance. It was, no doubt, upon
the same plan as Whitehurst's, but the cack for domes-
tic draughts which he affixed to the lowest parts of his
pipe was replaced by a valve, loaded with just weight
enough to open when the water in the main pipe was at
rest : whenever this valve was open, the water in the
main pipe acquired by the fall sufficient force to
carry the valve against its scating; this brought
the water in the main pipe to rest, and the shock
caused by closing the valve had the same effect as
the closing of the cock by hand: it forced a small
quantity of water through a valve into an air vessel,
and thence through the delivery pipe. When this had
taken place, the water in the main pipe having been
brought to rest, the escape valve opened, the water in
the main pipe was again set flowing, and the whole
prosess was repexated and went on constantly as long
as the supply of water lasted and the apparatus was
kept in order. This is precisely the hydraulic ram of
the present day, which is so often inexpensively em-
ployed in raising water for different purposes.

THE PRODUCTION OF METALLIC BARS OF ANY SEC-
TION BY EXTRUSION AT HIGH TEMPERATURES.®

The author stated that the system of manufacture
he now had the privilege of bringing before the Insti-
tute was the invention of Mr. Alexander Dick, the in-
ventor of Delta metal. It related to the production of
all kinds of metallic sections, from thin wire or plain
bars to complex designs, by simply forcing metal,
heated to plasticity, through a dieby hydraulic pressure.
He referred to the fact that although the principle of
extrusion was employed in the manufacture of lead
pipe and lead wire, yet the temperature in those cases
was very much lower than in Mr. Dick's system, which
required the metal to be red hot (about 1,000° Fahr.).

Mr. Dick’s process consists in placing the red-hot
metal in a cylindrical pressure chamber or container,

.

Perrs ;‘:’q{:ﬁc‘;‘ a paper read before the British 1ron and Steel Institute, by

at one end of which is a die. Upon pressure being ap-
plied at the opposite cnd the plastic metal is forced
through the die, issuing therefrom as rods or bars of the
required section and length. The container of the first
apparatus was a solid steel cylinder, bored out to the
required diameter, to formthe chamber for the hot metal,
and heated in a coke fire. In practice, however, it was
found that the strain set up Yy the unequal expansion
and contraction of the walls of the cylinder, added to
that caused by the internal pressure applied to force
the metal through the die, developed cracks in the
cylinder which rendered it uscless. After a long series
of experiments with various kinds of steel cylinders,
Mr. Dick abandoned the solid wall principle and devised
a built-up container. It is composed of a series of steel
tubes of different diameters placed one outside the other
with annular spaces between them, the spaces being
filled in with a dense non-conducting packing. Tins
proved perfectly successful, and machines on this
principle are now in operation on a commercial scale
not only at the Delta Metal Company, Pomeroy street,
New Cross, London, of which Mr. Dick is managing
director, but also in Germany, and at one of the large
Birmingham metal rulling mills on license.

These machines are served by two men and one
boy, so that the cost of labor per ton is very small.

The author described the working of the system
and referred to the great variety of sections (some of a
very complex nature) produced in Delta metal, brass,
aluminum, aluminum bronze, and other alloys and
metals, samples of which were exhibited. These ranged
from wire weighing about 15 of a pound per foot run,
to heavy rounds, squares, hexagons, etc., weighing 40
Ibs. and over per foot run. He pointed out that the
pressure put upon the metal greatly increased its
strength, and at the same time rendered it still more
homogeneous. Some tests made at Woolwich Arsenal
with Delta metal Dbars produced by this machine
showed a tensile strength of 48 tons per square inch
with 32.5 per cent. elongation on 2 inches, as against
38 tons per square inch tensile strength and 20 per cent.
clongation of rolled bars of the same metal.

THE ELECTRIC WAGON ON THE FARM,

For Tne CANADIAN ENGINEER.

The application of steam to farming operations
is no novelty, and since electricity seems at every point
to be crowding steam power, we are not surprised that
many efforts have been made to apply the newer mo-
tive force to the simplification of agriculture.

The accompanying engraving shows two elevations
of an electric traction engine for ploughing and general

+ farm work, the product of the inventive skill of O. W.

Ketchum, of Baltimore, Md.

A 16 horse-power steam traction engine weighs
about 14,000 Ibs. Tests that have been made by dif-
ferent experimenters to ascertain the power required to
draw heavy wagons, artillery, etc., over soft ground
such as is encountered in fields, show that the trac-
tional resistance or pull amounts to from € to 10 per
cent. of the weight of the wagon; assuming a pull of
6 per cent., it would require g horse-power to propel
the wagon alone over a field at a speed of four miles
per hour. This would only leave 7 horse-power avail-
able for drawing ploughs.

As it is evident from the data available as to the
power which horses can exert when ploughing and
doing other similar work, that it would require in the
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neighborhood of two horse-power to draw a plough at
the rate of four miles per hour, it seems evident that
these engines when drawing six ploughs, work con-
siderably beyond their rated capacity ; assuming that
it will require two horse-power to a plough, it would
take 12 horse-power to draw the ploughs, and nine
horse-power to draw the wagon, making 2t horse-power
in all that would be used when ploughing on a level
field. Although this showing is very good, the follow-
ing brief calculation will show how the steam traction
cagine fails on hilly gronnd, The power required to
run the traction engine alone up a grade at the rate of
four miles per hour, assuming that it weighs 14,000
1bs., will be about 14 horse-power for each 1 per cent.
of grade; it will, therefore, be seen that on a grade of
4 per cent., six horse-power will be required to over-
come the grade, and only six horse-power would be
lett for drawing ploughs; or in other words, three ploughs
would be drawn on a 4 per cent. grade. On an 8 per
cent. grade, it would take 12 horse-power to propel the

pounds would have sufficient traction, assisted by the
anchor.spikes, to draw 14 ploughs up a grade of
eight per cent,, on a similar grade the steam traction
engine at the best could only run itself.

This wagon or truck has suitably designed steering
gear in connection with its front wheels and an electric
railway motor geared to its rear driving wheels. The
electric current for driving the motor is conveyed to it
by means of a double circuit insulated, stranded cable;
a reel of thiscable is fixed on the wagon, the fixed end
of the cable is attached to the motor, and the loose end
to the source of electric supply. As the wagon travels
forward over the field the cable unwinds, tl.c siack
lying on the ground; as the wagon comes back it picks
it up again, the reel doing this automatically without
any attention from the driver. The driving wheels
have self cleaning spikes, which are quickly adjusted so
as to sink into the ground any depth that may be neces-
sary to give the wheels whatever grip on the ground
may be required to prevent them from shipping. The

engine, and there would be nothing left to draw the
ploughs ; that is to say, on an 8 per cent. grade the
engine would be practically stalled when running light,
and on a 6 per cent. grade would barely pull one plough.

The electric engine, on account of its lightness,
would probably be free from this defect. Assuming the
weight of the wagon to be 5,000 pounds, and assuming
that in consequence of the increased resistance of rolling
over the ground, due to the spikes on the wheels, that
it would take half as much power again as a steam
traction cngine f r equal weights, that is to say, g per
cent. resistance against 6 per cent. for the steam trac-
tion engine, it would then, on this assumption, require
about five horse-power to propel the wagon over the
ground. This deducted from-the 37 horse-power would
leave 32 horse-power (net), which would draw 16
ploughs over a field, assuming each plough to require
two horse-power, as was assumed in the case of the
steam traction engine. The power required to propel
the wagon up the grade at the rate of four miles per
hour, the weight being 5,000 pounds, would be at a
rate a trifle over a half horse:power fur each one per cent.
of grade; therefore, on a four per cent. grade, the addi-
tional power absorbed would be two horse power, leav-
ing 30 horse-power available, which would draw 15
ploughs. On an ecight per cent. grade there w- uld be
28 horse-power available, which would draw 14 ploughs;
thus it scems that if a wagon with a weight of 5,000

wagon can go anywhere within the reach of its cable,
and as the wagon will not weigh more than 4,500 pounds,
only a comparatively small proportion of its power will
be consumed in propelling dead weight. The wagon
has a normal pull equalto 22 span of horses; this power
the motor will double, treble or even quadruple for a
short time, when necessary, as in going up a hill, doing
it automatically without any attention from the driver.
This capacity of the electric motor to overcome in-
creased resistance by power increased in proportion to
it, is a feature of great value; it isa power only possessed
to a limited extent by horses, and makes the electric
motor exceptionally well adapted "for the purposes
intended. .

The wagon will haul gangs of ploughs, harrows,
rollers, seeders singly or in combination; it will push
or pull mowers, tedders and hay loaders, reapers and
binders, or reapers and threshers combined, loaded
wagons, etc.; on account of its broad tires and light
weight, it will plough Jand so wet .and soft that horses
would stick in it.

In many localities water power can be utilized to
generate electricity for cultivating the surrounding land,
and as clectric roads become extended through the
country the trolley wire can be used as the source of
electric supply ; but in order that the electric wagon
should be independent in its movements, it will be ne-
cessary that it should have a portable boiler and engine
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with attached generator. This can be moved from farm
to farm, the same as is now done with steam threshing
machines, the wagon itself doing the hauling. Where
a portable generating plant is used as the source of
electricity, an cngineer will be required in addition to
the man that drives the wagon. With coal at $4.50 per
ton,’ the total expense of running this plant for 12
hours will not be more than $10, including wages,
fuel, depreciation and interest on capital. This plant
will develop a tractive or pulling power equal to 22
span of horses for that length of time.
[ 4

For Tug CANADIAN ENGINEERR.
THE WM. GOLDING WATER TUBE BOILER.

BY WAL, GOLDING, C.E.
The accompanying sketches illustrate a new type
of steam boiler, the mvention of \WWm. Golding, of New
Orleans, La. The leading feature of this builer consists

= v

in making the lower section no longer than need be to
roll the lower ends of tubes. One or more of these
boilers will be placed in line as shown, and connected
by steam and water pipe in the usual manner. Doars
will be placed in the brick walls to admit of removing
the dust and s»ot that may be deposited by the escaping
gases. These boilers may be made of any size desired,
preferably of the following dimensions :

Diameter, 36 inches, having 84 2-inch tubes, 6 feet
long, thickness of plates 5-16 inch, there being 75
horse-power, which cvaporate 3 pounds water per
hour per horse-power.

Diameter, 42 inches, having 112 2-inch tubes, 6
feet long, thickness of plates § inch, there being 100
horse-power.

Diameter, 48 inches, 156 tubes, 2 inches by 6 feet,
plates & inch thick, there being 140 horse power.

Diameter, 54 inches, 204 2-inch tubes, 6 fect long,
thickness of plates 7-16 inch, there being 180 horse-
power,

Diameter, 6o inches, 248 2-inch tubes, 6 feet long,
thickness of plates, 7-16 inch, there being 225 horse-
power.

Diameter, 66 inches, 320 2-inch tubes, 6 feet long
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in making the upper section sufficiently long to admit of
renewing, cleaning, and repairing all of the tubes, and

thickness of plates } inch, there being 288 horse-power.

Diameter, 72 inches, 388 2-inch tubes, 6 feet long,
thickness of plates % inch, there being 348 horse-power.

The plates will be made of the best material and
double riveted. There will be 2 manhead in both the
upper and lower section ; the heads will be of the dished
type, so as to dispense with bracing.

They will rest upon heavy cast iron plates, having
openings to give access to manheads. These plates
will rest upon the foundations of the two side walls,
and will be securely bolted together so as to form one
continuous plate. Safety valves, water glasses, etc.,
etc, will be of the usual type.
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As will be observed, the heating surface is entirely
in the tubes, the upper and lower sections being pro-
tected by the brick-work.  For burning sawdust, wet
tanbark, the furnace may be fed through the happer.
The piping, both steam and water, should be double,
that is on both sides, and connected at the inlet and
outlet. The feed water should enter at the water sur-
face of the boiler next to the chimney. Eagh boiler
should be tested in shop to twice the working pressure.

It 1s fast becoming recognized that steam boilers
intended for service in costly buildings and manufac-
torigs should be of the safety type. If from neglect or
other causes the water supply be insufficient in the
ordinary type of boiler, disastrous explosion may follow,
for the reason, as many people believe, that a very large
proportion of the heating surface becomes exposed and
weakened by low water. If from neglect of interior
cleaning of the tubes, or from insufficient water supply,
the tubes of the boiler herein presented should become
heated, they would split in the direction of their length,
and immediately extinguish the fire by discharging
water or steam ; there would be no further damage for
the reason that the tube, although split, still retains its
former holding power.

THE DESSAU STREET RAILWAY.*

Tune aim of the paper is to show the characteristic
features of gas traction, to describe the recent expe-
riences at Dessau, and to discuss the results obtained
in that city. Thethree important elements of operating
a gas road are the storage of gas, the motor, and the
mechanical apparatus. That which presents the prin-
cipal interest to the public is the storage of the gas and
the imaginary risk of an explosion of it in the car. In
the last 25 years more than 60,000 railroad carsin differ-
ent countries have carried gas under high pressure to
operate the Pintsch illuminating system, without ever
having produced a single explosion or alarmed the pass-
engers, the great pressure itself evidently preventing the
possibility of the entrance of air into the cylinders to
form an cxplosive mixture, and at the same time facili-
tating the discovery of any leaks. The use of the gas
itself is even less dangerous in a car motor where the
combustion takes place in a cylinder constructed to
resist explosive forces, than it is for the ilumination
where the flame is protected only by a glass globe.
Tue explosions of gasin the cylinder of the motor cannot
produce a pressure above a certain limit for which
maximum the cylinder is designed. The sole combus-
tion in the Otto engine produces a pressure increasing
not much more rapidly than that in the high-pressure
steam cylinder, and the maximum gas pressure produced
of 20 to 30 atmoSpheres is not comparable with the
pressure of over 100 atmospheres developed by car-
bonic acid, and safely confined in steel cylinders. Rail-
roads transport cylinders charged to 200 atmospheres,
which is about ten times as high a pressure as is re-
quired for street-car service, therefore there need be no
question or alarm concerning the safety of the gas
stored.

In considering whether the cost and maintenance
of gas motors is too high for the operation of street cars,
it is admitted that the first six months’ experience at
Dessau are not sufficient to solve the question and indi-
rect deductions must be drawn from the operation of

¢ Abstract of a paper by M. von Occhiclhacuser, Director of the Germian
Continental Gas C y. presented to the Association ot Gernan Gas and
Water Bagincers in 189s.
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older machinery. The careful investigation made by
the company that 1 represent has produced a very
favorable reply. Repairs were limited in most cases to
replacing segments of the piston after continuous work
or redressing the slide bar in the older machines. The
expenses of repairs for the last 83 years upon gas ma-
chine engines of 10, 30, 60 and 120 horse-power at the
small-central electric station at Dessau have.only been
oy of 1 per cent. per year of the initial cost. In reply to
an inquiry concerning the gas motors of 50 horse-power
at the electric-light station at Prague, the astonishing
reply was made that the expense for eight years had
been nothing. This probably means that the neces-
sary repairs had been accomplished by their ordinary
workmen without extra expenses. On some other gas
engines the cost of repairs for scven to twelve years
had been in different cases about $40 for one 12 horse-
power machine, about $220 for 20 eight horse-power
machines, and about $18 for one 12 horse-power
machine. Therefore it is fair to conclude that the
maintenance of gas motors is as cheap as of high-grade
steam engines. The gas motor is not more sensitive to
dust than is the stcam engine, while in the Luhrig cars
the motor is entitely protected from the dust. The cars
in the Dresden system have crossed for many a year 26
times a day five lines of car tracks, so that each axle has
received daily 260 viole nt shocks, but no special repairs
have yet been required on the motor.

It has been feared that the transmitting and revers-
ing gear would be very complicated, but in reality it is
very simple. These gas motors are criticised for pro-
ducing a disagrecable odor and vibrations noticeable
when the caris at rest, but none of these was observed
by the numerous visitors at Dessau, although their
attention was especially directed to it. Thiswas due to
a careful regulation ot the admission of gas and the use
of automatic oilers. The importance of compressed
coal gas is indicated by the formation during the last
year at Havre of a company for the contract of boats
between Havre, Rouen and Paris, with motors having
coal gas compressed to roo atmospheres in iron cylinders.
The first boat of this kind has a 40 horse-power motor
and carried 145 tons 72 kilometers without r¢filling the
gas reservoirs, The work required to compress the gas
does not increase proportionately to the pressure, but is
relatively vauch less for high pressures. Thus to raise
a pressure of 10 atmospheres to 100 atmospheresis only
necessary to increase the power 23 times, 1t is hoped
that the distances run by gas cars at one charging of
receivers may become much greater in the luture so that
gas motors may be employed on small local street cars, |
but there is no immediate probability that acetylene will
be used in the motors, for although it hasabout 15 times
the illuminating power of ordinary gas, it has only 2}
times its value for heating. The operation of the gas
cars is maintained with regularity throughout the
severe winter.  If one-car becomes stalled it is easily
pushed by the following one.

Regarding the financial side of the question, the fig-
ures secuted during the six worst months of the year are
not very valuable, and the expenses for the commence-
ment of operations are not a fair indication forthe future,
but the consumption of gas will be constant, and this ex-
pense has been determined not only for a half a year, but
even fur a single day, and the ease of establishing this
principal factor of expenses is a special advantage of the
new system. Two meters placed at the compressing sta-
tion give the quantity of gas used by the compressor and
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the quantity of gas compressed ; the capacity of the
reservoirs is known, and each of them was furnished
with a gauge showing the pressure at the beginning
and end of atrip. If the quantity consumed is exces-
sive, the car is carefully examined to discover the
reason. During the first five months of this year, the
mean consumption of gas, including that used by the
compressors, has been 546 litres per kilometer traveled
(about 31 cubic feet per mile). The compressors re-
quired 16.8 per cent. of the gas compressed, which was
too high a proportion, and has since been reduced to
10} per cent. The consumption, therefore, is less than
was expected, and will be further reduced by more fre-
quent trips. At Dessau the promoters of the railway
had at first in consideration electric traction, chiefly
because they had in the city a central electric station,
but they found that the dynamos produced a current-of
110 volts, and the expense to transform it to 500 volts
would be heavy. New machines and new dynamos
would be required and the old one would have become
useless. Therefore, as it was impossible to increase the
capital or to employ alternating currents, they adopted
gas. Since the consumption of the car motor equals
that of a large number of ordinary consumers, it will
permit economical production of gas in quantity, and
if the actual cost of the gas is taken instead of its sell-
ing price, its use on railways is very promising. The
adoption of gas as a motive force for the street cars of
Cologne would require a consumption of 1,960,000
cubic meters of gas per year.

For Tuk CANADIAN ENGINEER .
OLD FIRE ENGQINES.

Considerable interest centres about the fire engine
shown in the illustration, not only on account of its
great age and the important part it has played in the
history of the town of Shelburne, Nova Scotia, but also
because it was a royal gift. It was presented to the

three-quarter inch stream a distance of 170 feet.  There
is no suction pipe, the water being lifted in 'pails and
emptied into the tank.

R. H. Buchanin & Co, of Mouatreal, have aua old
fire engine which they purchased from Berthier, Que.
It was buiit in 1776, and it is in thoroughly good order
to-day. The townof Cote St. Panl has an engine built
in 1774 by Phillips, London, Eng. This engine was
bought in 1869 from an old iron dealer iz William
street, Montreal, for $75. It was put in thorough re-
pair, and had new suction and leading hose. A fire
company was formed. From all appearancesthe engine
is as good as new to-day. It did guod work at several
fires. In appearance it is much the same as the Shel-
burne engine, but the alterations improved it consid-
erably. After the company was formed, money was
again raised, and the bell of the old * Protector ”’ engine
house was purclfased. A company of about 30 men was
formed, and at different trials did good fire duty with
the engine ¢ Rescue.” W. P.

LOCOMOTIVE COUNTER-BALANCING.*

The purpose of adding counter-balance weights to
the driving wheels of locomotives is to prevent or
minimize the strains and vibrations caused by the
momentum or inertia of the moving parts

attached directly or indirectly to them.
These are of two kinds, revolving paris and
reciprocating parts. The revolving parts
can be counter-balanced by weights attached
to the wheel to which they belong. The
reciprocating weights can only be balanced
in one direction by adding weights to the
driving wheels, as all weights added after
the revolving parts are balanced over-bal-
ance the wheel vertically, exactly to the
same extent that they tend to balance the
reciprocating parts horizontally. This over-
balance exerts a pressure upon the rail
directly proportional to its weight and to
the square of its velocity. At high speeds
this pressure, which is added to the weight
of the driver on the rail, may become great

town of Shelburne by His Majesty, King George III.,
and was landed from a man-of-war in 1786. It was
only one of many favors which His Majesty showed his
loyal subjects, who had emigrated from the older colon-
ies rather than join in the Revolution. The name of
the maker has, unfortunately, not been handed down.
‘The pumps, etc., are chiefly of brass and iron, and are
apparently in as good condition as ever, but the wooden
parts are somewhat decayed. The tank is six feet
long, two feet wide and twenty inches deep; pump
cylinder four inches, stroke one foot. It has thrown a

enough to injure track and bridges.

In consideration of the above, your committec have
formed the rules which follow, after full consideration of
the lollowing fundamental principles :

1. The weight of the reciprocating parts that are
left unbalanced should be as great as possible, con-
sistent with a gool riding and smooth working engine.

2. The unbalanced weight of the reciprocating
parts of all engines for similar service should be pro-
portional to the total weight of the engine in working
order.

*From a 1§ Teport pr d at the annual Conventlon of the
Amcrican Rallway Master Mcchanles' Assoclation.

-
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3. Total pressure of the wheel upon the rail at
maximum speed when counter-balance is down, must
not exceed an amount depending upon the construction
of bridges, weight of rail, etc,, and when counter-bal-

wheel centres as follows : Place the centre of gravity of
counter weight opposite the crank pin as far from the
centre as possible, and have it come as near the plane
in which the rods move as proper clearance will allow.

ance is up the centrifugal force must never be sufficient
to lift the wheel from the rail.

A majority of railways answering the committee's
circular leave unbalanced one-third of the reciprocating

To obtain weight of the reciprocating parts and detach-
able revolving parts, proceed as follows :

Reciprocating parts.—Take the sum of the weights
of piston complete, with packing ring, piston rod, cross-

parts. Inorder to sce how nearly this method makes  head complete, and the weight of the front end of the
i the unbalanced weight of the reciprocating parts pro-  main rod complete. Weigh each end of rod separately
: ¥ portional to the total weight of the engine, we have  supported.
l 500 ]
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E RELATION BETWEEN WEIGHT OF LOCOMOTIVE AND WEIGHT OF ITS UNBALANCED RECIPROCATING
‘ PARTS. . . .
r plotted on the accompanying diagram the relation be- Revolving parts.—Weigh the back end of the main
o tween the unbalanced reciprocating weight on one side, ~ Or connecting rod, and each end of each side rod com-
& and the total weight of 75 road engines in actual satis-  plete, separately supported. The sum of the weights
! factory service on seven different roads. On the sume  so found which are attached to each crank pin are the
':r'.{ diagram are drawn lines, all the points in which are  revolving weights for that pin. ) R
I proportional to the total engine weights laid off on the Rules for counter-balancing locomotive driving
" horizontal. The first line marked 1-450 is drawn  Wheels: . ) .
¢ through about the average of all the points plotted, and 1. Divide the total weight of the engine by 4003
! indicates that the average unbalanced weight of the re.  subtract the quotient from the weight of the recipro-
. ciprocating parts on one side of engine as balanced on  cating parts on one.51de as found above, including the
4 theseroads is 1-450 of their total weight. The upper  front end.of Ehe main rod. .
7+ line marked :z-360 represents the ratio of unbalanced _ 2. Distribute the remainder equally among all
4 reciprocating parts on onc side to the total engine  driving wheels, adding to it the weng;ht of the revolving
Z,: weight, recommended by G R. Henderson, mechani- parts for each wheel. The sum will be the counter-
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cal engineer of the Norfolk & Western R. R., in an
admirable report on this subject made to R. H.
Soule, about a year ago, and to which your committee
is indebted for valuable data and suggestions. Mr.
Henderson proposes the following formula for express.
ing the relation between the unbalanced reciprocating
parts and the total weight of the engine :
Wr =the weight of the unbalanced reciprocating parts
on one side;
Wt=the total weight of the locomotive”in working
order,
From the data obtainable, we believe this formula
allows a greater proportion of the reciprocating parts to

remain unbalanced than present good practice will
warrant.

"The intermediate line marked 1-400 on the diagram
indicates the average maximum of unbalanced weight
of reciprocating parts in locomotives now in service on
various roads. From actual tests of locomotives so
balanced in fast passenger service, we recommend it as
a safe formula for the maximum limit of the weight of

the unbalanced proportion of the reciprocating parts on
one side.

In formulating the following rules it is assumed

that the driving wheels arse finished- and mounted on
their axles with pins in place.

In designing new locomotives the proper counter-
balance weight should be calculated and cast into the

balance required if placed at a distance from the wheel
centre equal to the length of the crank.

Counter-balance weights added to old wheels
should be generally cast in two parts, fitted between
spokes and securely bolted with the ends of bolts riveted
over the nuts. Increased weight of counter-balance
can be obtained when necessary by coring out cast iron
and substituting lead, or in other ways replacing cast
iron with a denser material.

Cautions and limitations: If we assume that the
maximum speed in miles per hour of the driving wheel
of a locomotive equals its diameter in inches, it can
easily be shown that if such wheel is over-balanced
by an amount W, at its maximum speed, this
over-balance will increase and decrease the wheel
pressure on the rail each revolution 38.4 times W. Or
if we denote such increased pressure by P, .then
P = 38.4times W,or P = 40 W (nearly). Therefore, in
order that the wheel shall never leave the rail, 40 times
the portion of the weight of the reciprocating parts
added toeach wheel must not exceed its static pressure
on therail. Taq insure safety, it should not.exceed 75
per cent. of such pressure. Nor should this amount,
when added to the static wheel pressure, exceed the
safe maximum pressure allowed on tracks and bridges.
Locomotives with rods disconnected and removed
should not be hauled at high rates of speed.

Make reciprocating parts as light as possible,
Spre.:ad cylinders as little as possible.
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THE MOVABLE DAM AND SWING BRIDGE ON THE
SAULT STE. MARIE CANAL.

T'he dam is built to shut off the water from the
lower part of canal and is designed to withstand a static
head of twenty-six fect of water in the event of it bemg

cessfully manauver the frames, wickets and the ma-
chinery of the dam under any conditions that may arise.
The floor joists are of steel, and the bridge has a plank
platform fastened to joists and of sufficient dimensions
to uperate the machinery and provide a roadway of 8
feet in width over its entire length.

operated for repairs or cleaning at the bottom of canal.

It also reduces the flow of water in the canal, when the
gates of the lock might be carried away by accident, to
an extent which will permit the upper guard gates being

N
=~ \V/ = [4nADIaN SHIP CANAL —

o S e
B'4aa08 Fasi® Canss 440+ US A
Seme mrass

p e W

AN

The dam, one hundred and fifty-two feet in widih,
consists of thinty skeleton frames, with sliding gates
working on friction rollers, hinged to the down.stream
-lower chord, and when not in operation, the frames are
_suspended to up-stream truss by the manacuver-
ing chains. The frames are lowered against a
heavy oak sill which extends across bottom of
Icanal and sustains its proportion of the stated

pressure due to head.
The frames are lowered by the chains one

4iby one to thesill; then the gates are run down
{|between the guide and friction rollers in frame.
When the last gate is lowered the structure be-
comes a close dam, with the exception of the

Movastt Daym, Savrt Ste] Mariz Caval.

closed. Such an accident might occur at any moment
during the season of navigation, and might not occur for
many years. The mean velocity or current produced
in the canal, in the event of such accident, would be

Tue Lock, Saurlt STE. Marig CaNaL. Turee LARGE STEAMERS BEING
Lockgp THROUGH.

that due to the difference in level of the water between

the head and foot of canal, some eighteen feet. The
dam and all operating machinery are adapted "to suc-

—leakage through the spaces left between the
frames, so that they might not interfere when
being operated in a heavy current. The weight of the
frames or gates is counterbalanced by a counterweight of
concrete built in the floor system of the shore arm.
This dam is built eutirely of steel, and is the largest of
__ its character ever constructed. The contrac-
tors for the dam were the Dominion Bridge
| Co., to whose chief engineer, Mr. Duggan, is
due many improvements on the original design.
. Under the instructions of the chief engi-
neer of the Dominion Government, the specifi-
cations of dam were prepared by Robert C.
Douglas, hydraulic and bridge engineer of that
department, under whose direcuon and superin-
tendence the works were constructed and
erected.

1 ANNUAL CONVENTION OF THE CANADIAN
)i ASSOCIATION OF STATIONARY ENGINEERS.

The stationary engineers throughout the
country are looking forward with great interest
to the annual convention, which assembles in
Kingston, Ont., August 18th. No effort is being spared
by the committees appointed by the local brauch to
jnsuiz vhe success of the convention, and the enjoy-
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ment and profit of all concerned. Mayor Elliott has
consented to deliver an address of welcome to the dele-
gates, who will be tendered a complimentary excur-
sion, and also banqueted. Alk the delegates will be
quartered at one hotel.

Tue Canavian Encineer wishes the association ap
instructive meeting and a pleasant outing. A special
representative of T Canapian Encineer will,attend
the meetings of the convention, and prepare a full report
of the proceedings, which will be profusely illustrated,
and will constitute one of the leading features of the
September number.

THE UTILIZATION OF ANTHRACITE CULM.*

BY EDWARD H. WILLIAMS, JR.

To the average reader the term “ culm ™ conveys
little meaning, unless he has passed througn the an-
thracite regions, where huge mounds rise beside the
railroads or form a black back-gronnd to the villages
grouped at their feet. The term is frequently misap-
plied, as the original meaning, *koots” (Welsh
ciwlmaun), was applied only to those parts of the anthra-
cite bed whicl: were of a knotty shape; but a derived
wieaning applies as well to all small pieces of anthracite.
In America the rock dumps which bordered the mine
mouths contained little coal till in the early fifties, as
the product from the mine was sent into the market
without breaking or sizing, and the only coal in the
dumps came from the dirt—pieces of “ bony” or
“slaty " coal which were broken down in dead work,
or when room in the breasts was rernired, or when the
cleanings from tracks, ditches, and sumps were sent
outside.

At the date mentioned coal was first broken and
sized, and the air spaces in the mass were thereby in-
creased from 37.7 to 50 per cent. of the whole, and a
freer burning resulted. The grates at that period were
not fitted for burning small sizes, and the smallest coal
marketed was ¢ chestnut,” with diameter varying from
three-quarters of an inch to one and a quarter inches.
The means for cleaning the broken masses were crude,
and limited to hand picking, so that the smaller the
size, thegreater the difficulty in removing the dirt, and
the smaller the demand. In many cases there were
long periods when there was no sale for chestnut, or
even for larger sizes, and these were thrown upon the
dump, with all stuff below chestnut in size, all slate
from picking, and all bony and slaty coal,.so that the
dumps soon received the name of ** culm banks,” which
they still retain.

We can estimate the amount of stuff thus thrown
away by taking the production during certain periods
and comparing the methods of coal preparation. For
instance, from the early fifties, when coal was first
broken, to the carly sixties, when  pea’ coal was first
shipped to the general market (“‘ pea” is from three-
eighths to seven-eighths of an inch in diameter), 80,000,
ooo tons were sold, while for every ton sent into the
market, 1.3 tons went to the dump from the coal pre-
paration alone, besides what was sent there from mining
operations. The ¢ culin " thus dumped 1s estimated at
100,000,000 tOnSs.

From the early sixties to the early seventies “ pea"
coal was the smallest size shipped to the market, fine.
barred grates having been devised for its burning. The
cleaning was still by hand, and the * pea” was usually
dirty and commanded a low price. The amount lost in

*Pyblished in the Engincering Magazine, Vol. xi., No. 4.
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preparation was much diminished; so that 144,000,000
tons were marketed while the same quantity went on
the dump. In the early seventies mechanical prepara-
tion of small-sized coal was introduced by the employ-
ment of jigs; these machines effectually separated coal
and dirt, so that the use of small sizes greatly increased,
and has:been increasing up lo date, when we are send-
ing to market fout sizes of * buckwheat " and one of
‘“rice” coal, smaller tha *pea” and clean iu condi-
tion. The coal shipped during the thirty years since
the introduction of jigs has averaged zs5.000,000 tons
per annum, and the **culm " sent to the dump during
that period has steadily decreased; but a moderate esti-
mate will place it at one-fourth” of the shipment, or
about 187,000,000 tons. The grand total for “culm "’
is, therefore, 431,000,000 tons, dumped since 1853.
Adding to this the slate, rock, ashes, dirt from strippings
and other refuse, we have over 2,000,000,000 cubic
yards, or sufficient to surround the world by a pile of
triangular section and 20 feet high, or, estimating the
workable coal that has been dumped, to cover the State
of Rhode Island evenly with solid marketable coal 125
feet deep. Not all of this, and not even one-tenth of
this, is now available, as will be shown later, and the
loss.has been in coal ; the rock refuse remains. It can
thus be seen that the land necessary for dumping pur-

poses may be a serious expense when, as in the Wyom-

ing vall it is valuable for farming. It may further
be scen that a large coal dump over a mine adds to the
weight to be supported, and, when mixed with water so
as to be ‘‘quick,” may seriously menace the safety of
miners, should settlings or incautious drivages, as in the
case at Nanticoke, allow it to flood the workings and
smother the men. The fine dirt from mining and coal

preparation can not be dumped where ordinary rains
will carry it into water-courses, as the covering of farm

lands with culm during freshets always entails loss to

the companies through lawsuits. It is to the advantage

of the companies to get rid of their culm banks; but

their intrinsic value was little thought of in the early

days of mining, as the coal supply was thought to be

inexhaustible, and wasteful methods were employed for

mining and preparation. Now that Mr. Griffiths has

shown that the next generation -vill see the exhaustion

of the greater part of the now available coal, we are

turning—but too late—to our culm banks, and find but

little left. The loss is due to the permission given to

the railroads to use the dumps as spoil-banks for grad-
ing and ballasting, or for filling deep caves when-
ever the underlying mines take a fancy to collapse,
causing several hundred feet of track to hangacross the
opening lika spider-webs till thousands of cubic yards
of refuse fill the holes and bring back a resting-place
for the suspended ties. In many cases entire dumps
have been thus used.

A second method of disposal for similar reasonscan
be illustrated by the settling of the steeply-inclined mines
under Shenandoah, Pa., where the openings were, in
some cases, 70 feet high. Here the surface was pierced
by numerous drill-holes, and pipes were sent down to
the workings for the conveyance of culm and water to
fill the workings and prevent further settling. The
superincumbent water was pumped out after the solid
stuff settled, and another volume of mixture was sent
in till the openings were entirely filled. The mine water
is highly charged with sulphate of iron, and this, being
unstable and having a high aflinity for oxygen, broke up
into sulphuric acid and peroxid of iron (or iron rust),
the acid attacking the alumina of the slates and forming
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alum, and 1ron and alum forming a solid matrix tv bind
together the mass, so that, after drying, the filling was
found to be solid enough to sustain itself and allow
drivages to be made through it without imber, as in
sohid coal. Tlus method of disposal will doubtless be
employed m future with the worthless material from the
5gs, and combmed with the underground workings, so
that the coal can be removed. The method to be
adopted will be: (1) the development of rooms of
medium dimensions 1n . given panel; (2) the establish-
ment of battenies and bioken rock at their bottoms to
form filters allowing the water to pass, but not the dirt,
which will be run in through pipes along the upper
gangway, with a pumping of the filtered water; (3) a
drying of the filling in the panel, after a varying period
of sume length, (4) a removal of the original pillars,
and fillmg of the spaces and the gangways, when
abandoned, with culm. In this way, by sufficiently de-
veloping the lower workings of a mine, we can retreat
toward the surface, and remove all the mine contents by
the employment of what is now a nuisance.

Another cause of loss in the valuable portions of
the banks is the habit of allowing the men who run ont
the waste during the winter to build fires on the sur-
face to warm themselves. These fires, unless watched,
invariably communicate to the interior. Some have been
burning for many years, conclusively showing that not
onlycoal and “culm,” but even slate and rock containing
small amounts of carbon, will burn, and persistently.
It 1s a common thing to see the present waste run out
over a steadily-burming and settling bank, from which
abundant fumes of sulphur continually ascend, and
whose white and cleanly-burned ashes show the thor-
oughness of the combustion. These burning banks have
been a revelation to some as to methods of burning
unpure compounds of carbon. Further information in
the same line has been derived from study of those
portions of mines where underground fires have been
finally extinguished. In these, as, for instance, in the
celebrated case of the Butler mine, near Pittston, Pa., it
has been found that the continuance of the combustion
was due to the carbonin the slate, and the more porous
and worthless portions of the coal, while the solid parts
did not burn at all, unless chipped off by the heat,
and accumulated in small heaps at the bases of the
pillars. The slate burned freely, and even at distances
from the external air—for example, throughout the
partings in the pillars, and where the only supply of
oxygen seems to have been that originally contained in
the interstices of the rock. How this fact has been
utilized will be shown later.

Careful estimates based on actual workings show

that from 4o to 70 per cent. of the culm banks is avail--

able as marketable coal. The attention of the trade is
directed to them as too valuabie sources of heat to be
wasted, and it will now be in order to briefly state some
of the inany ways of utilizing their heat contents. These
can be grouped under three general heads:—

1. Burning culm in its ordinary state.

2. Reducing to an impalpable powder and buraing.

3. Combining with some substance to form
briquettes, cte.

Under the first, more than fifty patents have been
issucd ; under the segond, thirty; under the third, more
than a hundred. These show that the subject has
excited attention.

The first attempts to burn culm were unsuccessful,
because the material experimented upon was too large,
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and the amount of carbon exposed was slight when com-
pared with the surfaceof the particles; sothat, while culm
banks might smoulder for years, their material would
not burn in grates, as the ash formed on the outside of
the picces prevented the fire from communicating with
the carbenaceous particles in the centre rapidly enough
to keep the temperature at the point of union of oxygen
and carbon. In other words, the fire was chilled. As
soon, however, as the attempt was made with small-
sized culm, success was attained, as long as the fire
was kept at a sufficient depth, and sufficient air was
forced through the mass. The furnaces used are of
three types—with fixed, oscilating and travelling grates.

The draught is by steam jet, or by fan.

The fixed grate, consisting of adjustable bars, did
not fully succeed, and it was not till Mr. Wootten
brought out his perforated plate through which air was
forced that burning could be said to be successful. For
stationary boilers the work of charging and raking is
severe, while for locomotives it requires the greater
portion of the time of the fireman, and increases with
the poverty of the fuel. If the draught is too strong
and the feel fine, there will be an accumulation at the
flue end, which must be frequently removed. The
remuval of the large amount of ash is difficult with the
fixed grate, and on this account the modern types are
movable.

The conditions to be filled by such a grate aré per-
manency under exceptionally hard usage; freedom from
burning out, a?d thoroughnrns and ease in the removal
of ash. The best types o. oscillating grates rock in
such a manner that the fine fuel can not fall into the
pit during their rotation, and the ash formed at the
bottom of the fire is systematically cut off in sections
and dropped into the pit by rotating the bars in one
direction, while the reversal breaks up the clinker and
renders the bed porous. The advantage of this grate
over the travelling type is its greater stability, and free-
dom from getting out of order—the latter defect often
characterizing the travelling type when old; but the
disadvantage (shared by all ordinary types of furnaces)
is that combustion is not so perfect as in the travelling
grate, the charging of cold fuel upon the partly burned
fire always chilling the lower part below the tempera-
ture necessary to comb-stion, causing this part tv go
into the ash-pit, where it is lost.

Probably the best type of travelling grate was
invented by the late Eckley B. Coxe; its promincnt
features are the freedom of the bars from warping and
theirready interchangeability. Travelling grates charge
themselves, convey their burden to the place where it
1s to be burned, keep it there till fully consumed, and
remove the ash. When the subject of draught is con-
sidered, the Coxe furnace presents another valuable
feature. )

As belore stated, the depth of fire will be found to
have a relation to the size of the fragments burned.
To fully maintain a fire of large sizes, there must be
too thick a bed for ordinary heating purposes. For this
reason there has always been a waste in household
stoves and furnaces, as the fire has been too thick for
the grate arca, and a large portion has gonc off incom-
pletely consumed ; morcover, the thick clinkers are hard
to remove, and the loss of good fucl in cleaning grates
is considerable, as can be scen by examining the aver-
age ash-barrels. The experience of the writer has con-
clusively shown that fine gratc bars and small, and even
minute, sizes of coal will become the rule when people
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are educated to that standard; so that thin fires can
be easily kept alight.  With chestnut and pea coal a
considerable amount of dirt will make little difference
in completeness of combustion, so that, with a good
furnace and a minimum draught, a single shovelful of
coal every thirty-six hours will support combustion and
comfortably warm a house during such chilly days as
have occurred in April and May of this year. With
furnaces for steam purposes, on the contrary, a forced
draught must be maintained. This can be produced
by a fan or steam. The former produces more com-
p'ete combustion, but is more destructive to the grate
bars; the latter cools the lower portion of the bed,
softens the clinker, and prevents burning out of bars.
The comparison between the two thus becomes an
cconomic one, and is to be measured by dollars and
cents saved during long intervals under as nearly simi-
lar conditions as can be obtained. The fan blast is
more simple to arrange than that by steam, as steam
and air must be fully combined before striking the fire,
to prevent cold spots. The best device thus far is the
*“argand” jet, where steam escapes from a perforated
ring of pipe, around and inside which the air enters.
The ash-pit must be sealed in all forced draughts, and
in the ordinary methods an equal pressure is supplied to
all parts of the grate. This is not of much importance
in the case of fixed and oscillating grates, if the fuel is
evenly distributed ; but in the traveling grate it be-
comes a source of loss, as that portion of the grate
leaving the furnace carries almost consumed fuel, and
air sufficient to consume the carbon in the fresh fuel is
too much for portions half and wholly consumed, so
that through these parts comes a blast which cools the
gases of combustion in proportion to their want of car-
bon. The Coxe furnace avoids this by arranging the
ash pit in compartments and providing each with its
amount and strength of blast, so that the highest effi-
ciency is maintained throughout.

The second general division is that in which the
fuel is first reduced to an impalpable powder and blown
into the combustion chamber. The ideal furnace is
one in which the fuel is kept in suspension in the air
till entirely consumed, and from whose chimney no
smoke issues. All of the original attempts were unsuc-
cessful, and, according to a statement lately made
before the Franklin Institute of Philadelphia, the
trouble has been in the regularity of feed. In all of
these furnaces there must come a preliminary pulver-
ization of fuel, so that they start with an added cost

and promise a rapid and complete combustion. Their |

*mechanism must be somewhat complicated and deli-
cate, and the chances of disarrangement must be cor-
respondingly good. At present they are not numerous.

The third general division is that in which culm is
combined with some substance, inert or combustible, to
form a fuel which will stand handling, and should resist
the weather. As early as 1837, the subject was taken
up, and a patent issued The inert substances used
are clay, soap, plaster of paris. hydraulic lime, slacked
lime, carbonate of soda, wood ashes, caustic soda, sul-
phate of ammonia, sulphate of iron, sand, silicate of
potash, furnace slag, brown sandstone, geyserite jelly,
black oxide of manganese, etc., cither alone or combined
with others; the combustible substances are legion, the
principal ones being bituminous coal slack, asphalt,
petroleum, dead oils from ‘distilling the last, and some
one of the hydrocarbons. The great objection to the
products from any of these is that they do not suffi-

ciently resist crushing, and so cannot be stored 1n large
quantities; or they do not resist the weather. The
history of the many industries which have started in
this country with flaming prospectuses and have gone
out of business would fill volumes, and at present there
are not half-a-dozen plants utihzing * culm.”

The banks, however, have been attacked in another
and entirely different manner—Dby treating them as coal
sent up from the mine and stocked. A number of
“‘washeries” have been built of moderate height, with
bars for separating the rock and allowing the culm to
pass through, and go thence to the screens and jigs as
in ordinary practice. The results are highly satisfac-
tory, and, in a paper read before the American Insti-
tute of Mining Engineers in 1894 by Mr. Arthur W,
Sheafer, it was shown that, in the four years between
1889 and 1894, there were shipped from the Stanton

bank,
Stove coal ........ teesesesrscatesccssans 19,874 tons.
(03,1237, 111 37 - | R 31,734 “
Peacoal cievviecannnn.. ceescsescccsienas 40,283
Buckwheat, etc. ..c.cciienn.. ceeesesanana 118,479
Total ......cc..... tocscscecsceosens . 210,370 *

In this case, the product averaged 60 per cent. of
the total volume of culm treated. In twenty-five
months 120,;40 tons of similar sizes were shipped from
the Draper bank, which averaged ;6 per cent. of the
amount treated.

It has been held by the majority of writers that
culm banks deteriorate throughout. As to the slate
and bony coal, this is true; but not as to the solid
benches which have been worked and sent to the dump.
As already shown, solid coal will not burn, and still
less will its fragments oxidize, as lately shown in some
of the coal strippings, where bright crushed anthracite
has been sent into the market from immediately under
a loose glacial cap of the first and earliest ice
advance of the glacial period. The writer has found
that the amount of actual rotting of this solid coal
has been three-fifths of an inch during these
thousands of years. From this we can see that the solid
coal dumpedin the culm banksis in nearly its original
state at present, and the changes in its character are
due to fires and infiltrations of acid waters or stainings
with iron. The fact that these old banks are now in
active demand, and the further fact that leases are being
taken for their reworkal, show that there is good coal in
them after their many years of exposure. This seems
to be one of the best ways of making culm available;
but, as already stated, the finer sizes of coal need not
be so thoroughly cleaned for complete combustion as
must the larger ones, so thata larger percentage of
marketable product will probably be obtained in the
future. At any rate, there are fortunes in these old
dumps, and they will be used no more for filling till
they have been thoroughly reworked.

While this paper was being written, there came the
wonderful discovery of Dr. Jacques, by which over
eighty per cent. of the energy of the carbon can be ob-
tained directly as electricity without the intervention of
machinery, by a method as simple as wonderful.
Dynamos will be sent to the attics, and it will be
cheaper to heat and work by clectricity than by fires.
In a series of iron cells Dr. Jacques places caustic soda,
which he fuses at 300° F., and in the fused alkali he
places rods of carbon. Air being forced through the
bath, the combination of carbon and oxygen creates
electricity in such quantities that arclights can be run
for hours with little or no consumption of carbon. If
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this is all that it is claimed to be—and its sponsors are
men who undeistand what  they are saying—the old
culm banks contain reserve energy sufficient to furnish
us with power for many generations, and the coal now
in the ground will be so mined that culm banks will
cease to be the most prominent objects in an old anthra-
cite district.

For Tug CaxaviaN ENGINEER.
THE CONSULTING HYDRAULIC ENGINEER.

BY WILLIAM PERRY, HYDRAULIC ENGINEER, MONTREAL.

The question has been frequently asked, and it has
been of late more and more pertinent, What is the
present and future of the hydraulie engineer, pure and
simple—the consulting cengineer, as distinguished from
the contractor and the manufacturer 2 In other words,
has the time come when the public realize that an
hydraulic engineer should be engaged for putting up an
important plant on just the same principle as an archi-
tect would be consulted if one were crecting a great
building ?

It is an easy question to ask, but a hard one to
answer. There ought to be a good field for the con-
sulting and supervising engineer ; there will be unques-
tionably at some future time, but whether there is one
now is anything but easy to determine, except by the
heroic method of trying it. For instance, a capitalist
contemplates the erection of a large building What
would be thought of him were he to go to a number of
contractors and say, ‘I want to put up a ten-story
brick building on a ground space of one hundred by
thirty feet, to have g40 rooms, front of stone, iron
columns ; what is the lowest figure you will do it
for, with a guarantee?”” And the same man becoming
interested in putting in a pumping plant, will dicker with
half a dozen or more manufacturers’ agents for the instal-
lation of x thorough, reliable plant, having himself only
the vaguest ideas of what would be required, and finally
buying his machinery from the fellow who will make the
biggest promises and take largest percentage in bonds for
payment. The work may or may not be carried out as
it should be; it is, of course, for the interest of the
manufacturing companies to sell as much appar:utes as
they possibly can, and for the sake of their reputations
to sell a good reliable article, but if there is an oppor-
tunity of pawning off discarded patterns which will give
fair service under the circumstances, the contractor is
more than human if he does not take advantage of it to
a greater or less extent, just as the contracting builder
would skimp whenever he saw a good chance in order
to increase his profits. It is cvident enough that the
more teasonable course would be in the one case to
engage an architect to make proper plans and sec that
the same are carried out, and in the other to seck the
advice of a comgetent hydraulic engineer to arrange for
the installation and superintend the execution of the
details.

The public is gradually beginning to sce all this,
and the larger enterprises are not infrequently conducted
on such a rational basis, although up to the present the
handling of such matters has depended more on that
indefinable but potent something now known among
politicians as *boodle,” rather than any clear recogni-
tion of thenecessities of the case.  The past few years
have scen great changes in methods of putting in good
work and in the guality of manufactured products.
There is considerable to be learned, and the buyer re-
quirces to keep his cyes wide open, as thereis a lot of

inferior machinery on the market copied from first-class
manuflacturers, but reduced in price and wmaterial to
secure sales. What form the business will take
eventually is not for me to predict. The consulting
engineer ought to have a wider province than has yet
been accorded him,

OPERATING A DIRECT CURRENT MOTCR WITH A
RECTIFIED ALTERNATING CURRENT.

BY ). B, HALL, B.A., SC.

Mention has been made in various journals of the
utilization of a rectified alternating current to operate
direct current motors in Germany during the past year.
Three years ago a sunilar method was devised for the
same purpose, which was installed at \Wentworth, O.,
where it is yet running. The village was lighted by
the alternating current, and the newspaper office where
the motor was installed was going to purchase a small
engine and boiler, but on the representations of the
superintendent of the electric plant, entered into an
arrangement to obtain electric power, which was em.
ployed as is here described.
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The sketch accompanying illustrates the arrange-
ment of the various parts. M m are the primary
alternating current leads, 2,000 volts, 133 cycles, con-
nected to the pnmanes of converlers, ¢ ¢, 1 muitiple.
The sccondaries of the converters are in series giving
200 volts. A branch is run (x) to the synchronous
molor, 5, from the terminals of ¢, so as to have a difier-
ence of 100 volts across the terminals of the synchron-
ous motor. The circuit from the terminals of the
secondarics, yy, are led to two of the brushes, & and
a, on the commutator, #, then from the two brushes,
b and a, to the field circuit, ¢ ¢, and through the
armature circuit, L, by way of starting rheostat, r. The
converters were cach 75 lights capacity of a standard
make. The synchronous motor was of the carliest
form (Tesla) and had been used before to diive
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a fan; the fan was removed, and in its place
was put the commutator ¢, which consisted of eight
segments, fastened to a fibve back with air msulation
between ; the brushes were of carbon, and the comin-
nation was very ecffective in minimizing the evil
from the small spark that necessarily occurred. With
mica between the segments, both the brushes and the
commuiator were burned, but without mica the brushes
alone were disintegrated. The arrangement past the
rectifying commutator was the same as is used in direct
current installation. The method of working was to
start the synchronous motor, and when it got up to
speed (in five seconds) close main switch (lucated in
wire ), thus exciting field coils, and then closing cir-
cuit of armature through rheostat ». ‘The motor m was
a 5 KWL undertype, with a tested commercial efficiency
of 83%.

To learn the efficiency of the combination, a s5-
K.AV. dynamo of 83%, efficiency was dircectly coupled to
the motor, M, and the current generated from it was
passed into a water resistance. Measurementsof that
circuit were made by a Weston portable volt and am-
meter and Edison chemical meter. The alternating cir-
cuit was measured by a Thomson watt-meter, and by a
Woesting-house(Shallenberger)aiternating current meter.
The test was of four hours duration, and the following
results were noted: The synchronous motor required
about 15¢ watts. The Thomson watt-meter registered
30,964 watt hours; the Westinghouse meter 31,236
watt hours, making an average of 31,100 watt hours.
The ammeter recorded 26.8, the voltmeter 190, cach the
average of quarter-hour readings; the weight of the
plates in the chemical meter indicated 20,980 watt
hours. Considering the measurements as being correct,
the efficiency of the combination would be about 66 per
cent., or of the motor and rectifier 81 per cent. The
ficlds of motor, A, became a little warmer with a recti-
fied alternating current than with a continuous current,
but no loss in efficiency secemed to be traceable to the
eJdy currents and hysteresis resulting therefrom.

Alternating current motors, be they single or multi-
phase, have low power factor, and are costly in con-
struction, and it would seem that to utilize some
modification of the method here described would be pre-
ferahle.

METERS.”

TV JAS. MILNE.
Concluded from 1nst $ssue,

As far back as 1381, it occurred to Edisoa that in order to
satisfy the public, the meter should be arranged so that the cus-
tomer could read it for himsell. We thercfore find, fifteen years
ago. a self-recording chemical meter cxhibited at the Paris Exhibi-
tion The resistances arc so arranged that only a small known
quantity of the total current will pass through the electrolytic cells.
The meter as shown would not record so much like the recording
meters of 10 day, but if we tilt the halance beam shown above, this
kicks the beam below in the opposite direction, making contact
through the mercury cop and sending a current round an electro-
magnet. which registers one on the counter.  Current now flowing
through the cell on the right of the balance beam was tilied so that
the left end was down, and after a certain quantity of carrent has
passed the cathode (the weight on the beam) will get heavier and in
time throw the beam the other way. When it is swinging, contact
is broken in one mercury cup and made in the other, bringing the
clectro-magnet on the oiher side into play. causing another unit to
be registered on the counter.  The same aciion takes place in this
cell as in the other, and every kick, or second kick, according to
the arrangement of the mechanism, is registered on the counter.
In the circunits leading to the cells reversing commutators are
placed so that at the end of cvery month or 5o the direction of the
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current can be reversed, thereby reversing the deposit. By this
arrangement the plates could be made to Jast for an indefinite
period.  In one description 1 have of this meter it states that the
commutating devices were so arranged that when metal was being
deposited on one plate the other was being dissolved, or when one
plate was getting heavier the other was getting lighter by an equal
amount at the same time. Take this style of meter and we will
suppose copper plates in a sulphate of copper solution are used,
and that the ratio of resistances is 1:99,and we will take it for granted
that the beam tells at every .05 grams and that g4 is registered on
the counter. The total deposit is 4,700 milligrams, and from this
quantity the total current has to be determined. In calculating
same out, we find that C in the high resistance amounts to 4
amperes for 1 hour or 4 amp hours. But this represents only what
passed through the circuit in which the voltameter was placed .. 4 x
100 = 4oo amperes for one hour would represent the total current
passed through the whole circuit when the resistances are arranged
at 1:09. We might adopt a constant of 4.277 to bring the reading
ampere hours.

In the early Edison meters copper plates were used, which did
not give very satisfactory results, and it led the inventor to try
various metals, among which was amalgamated zinc immersed in 2
zinc sulphate solution. ‘This gave cxcellent results and is used in
the meter of to-day with perfect results. Every one is aware that
the resistance of copper wire increases as the temperature increases,
and if we wish to keep the resistance of a certain circuit constans,
irrespective of temperature changes, something must be inserted in
this circuit which has an equal and opposite effect to that of cop-
per, that is to say, if we have a circuit of so ohms R at Go® Fah,,
composed of a spool of wire 46 ohms, and something clse of 4
ohms, and if the temperature rises so that the spool now has 47
ohms then the R of this something else must be 3 ohms if we wish
to have the total R constant at 50 ohms. In the Edison meter the
resistance of the electrolytic cells decreases as the temperature
increases, and to make up for the decrease in resistance a com-
peasating spool of copper wire is put in series with same, which
has an increasing resistance equal in amount and opposite to
that of the cell. In Fig. 3 it shows the resistance of the * bottle*
or electrolytic cell, and also that of the compensating spool.
We see that the cell decreases and that the spool increases
for increased temperature, and that the two combined give
us practically a siraight line. The resistances are calculated
from 30° to 110° Fah. or a range of 8o0° which is copsid-
erably more than is cver met with in practice. In the Edison
meter the branch of low resistance is made of German silver and
is called **shunt.” The resistance of German silver varies .02
of 1 per cent. for every 1@ Fah. Ia the smallest size of meters the
shunt has a resistance of .04 ohms at, say, 60°, and we have no com-
pensating devices ; therefore for a rise in temperature we must have
an increase in resistance, and if we have anincrease inresistance an
crror must be the result.  The greatest percentage of the error will
be in the smallest meter, therefore we will just calculate what the
error amounts to. At 6o® the shunt is .03 ohms, at 105° it is .oy040
ohms, and at 30" it is .039733. or a difference between 30° and 105°
of .000667 ohms, making the maximum error that can come into
cffect less than 2 per cent., or, tobe exact, 134 per cent , orless than
1 per cent, above and less than t per cent. below.  Taking the con-
ductivities, we find that if zoc amperes are flowing in the circuits,
08161225 amperes go through the bottle at 6o®. At 103° there are
.08224S amperes, and at 30° 03109, which shows that between Go®
and 105? we have less than 17, and between Go? and 30° we have
.6 per ceat. as being the amount of the error.

\Where mecters arc gencerally located the temperature is the
summer rarely exceeds 7oV, and in the winter never below 4o°.
Thercfore in actual practice from 2§ to 3o degrees would represent
the greatest variation of temperature, which gives us .0400885 ohms
as the R of the shunt at 707 ==.2 per cent. er7or, and .039S23 ohms
at 4o” = .5 per cent, error, o, in other words, the meterin the sam-
mer time would be one.fifth of 1 per cent. fast, and in the winter
about two-filths of 1 per cent.slow, making an average of about one-
tenth of 1 per cent. slow for the whole year. In the larger sizes
this loss decreases to almost nothing.  Therefore for the variatioa
in temperatare due to the heating of the carrent or atmospheric
variation, we sce that the percentage of error is practically nothing,
so small that it may be entirely neglected.

So far, we have assumed the lowest temperature to be
20° Fab.,, but there may be places where the temperatare
gocs considerably below this. These places are very exceptional,
however The xizc sulphate freezes at 27° Fah., and some means
maust be taken to prevent its freezing. In Fig. 4 is represented the
arrangement as pat in the present meter to prevent the solation
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from freezing. It consists of a strip of brass and steel riveted
together and fixed at one end, the other being free to move. It is
called the thermostat.  \When the temperature gets very low the
brass contracts more than the steel and causes the strip to cunve,
making contact with the terminals teading to the lamp, which on
completing the circuit lights it, \Vhen the temperature rises again
the compound strip straightens and the circuit is broken A
patent was filed in 1881 covering this temperature regulator, which
at that time consisted of a resistance coil acting as the source of
heat. Some few months later we find still another method of pre-
venting the solution from freczing It consists, as in the former, of
the compound strip which makes and breaks the contact. When
contact is made current is sent round the electromagnet, attract-
ing the armature to which is attached an arm operating a valve,
which when open allows water to run into the cell underneath con-
taining quicklime, the mixture causing heat. I might state that
here in Torontc the temperature is so unifurm () we have no ther-
mostat in any of our meters, although they are all adapted for them.
In practice we find that the traasfer of zinc in each pair of bottles
on the same side of a three-wire system in very many cases agree
eractly to a milligram, and the maximum variation never exceeds a
few milligrams This shows without doubt the great accuracy of
the meter.

This is a recording clectrolytic meter which was brought out
some two or three years ago in England, which descrves mention. 1
have not had practical expericnce with it, but 1 am of the opinion
that it should give satisactory results. \We have here the shant as
in the Edison, also the compensating spool. The mechanical part
consists of a method of recording the volumes of gas produced by
a small portion of the current used by the customer. Gas is
accumulated in the collector and the registering mechanicism indi-
cates the number of times this has been filled. The operaticn is
very simple and s as follows* \When a certain quantity of gas is
accumulated it forces the fluid down the U-shaped tube until it
comes to the bend. and just as soon as it comes to this bend it
immediately starts up the other leg and escapes. It is then filled up
with the liquid and descends by gravity for another charge of gas.
Pure water is used for refilling the cells every three or four months
This meter is very easily calibrated and is a coulomb meter register-
ing in ampere hours. This electrolytic meter mentioned is only used
for continuous current, but there is one called the Lowrie Hall meter
in which the sameprinciple is used to measure alternating currents.
1n the secondary circuit a storage cell is placed in series with the
clectrolytic cell, and it is taken for granted that the alternating cur-
rent does not deposit metal, therefore the transfer from one plate
to the other depends on the conductivity of the circuit, i.c., the
number of lamps turned on.  The total current going through the
circuit passes through the storage cell, and if no lamps are turned
on no current from the accumulator will flow through the volia.
meter, and if the lamps are turned on current will flow from the cell
to the voltameter, causing deposit, thercfore the deposit will be a
measure of the conductance from which the lamp hours can be
arrived at

\We will now take up motor meters, and in this we have an
cadless variety 1t would simply be out of the question to touch
on them all, so we will just take up the most important and treat
on them briefly  In this kind of a meter there are a few advan-
tayes over those we have already described, but the disadvantages
more than offset the advantages It has been claimed by some
that they {some of them*at least) requirc no attention. This is, as
far as my cxperience gocs, incorrect, for I find that motor meters
Tequire nore attention than any other form, cither chemical or
clock  Nearly all of them coasume energy when not recording,
that is when no power is being used by the consumer, none of
them will record on vary light loads—if they do when just instalied,
they are not so sensitive afterwards. There are, however, some
very good recording motor meters, if we overlook these disadvan
tages, among which might be meationed the Ferranti and Perry in
England, the Shalleaberger, the Duncan aad the Thomson record-
ing meters.

The Ferranti meter is an ampere hour recorder. 1f 2 corvent
is passed through a fluid in a magaet field. this flaid tends to move
in a direction perpendicular to the direction of the current and also
to that of the ficld. It is on this principle that this meter depends.
Current caters at the centre of the mercury trough and leaves at
the rim, and in so doing gives motion to the mercury, the motion is
communicated to a small aluminum fan which is connected to the
recording mechanism. It is adapted for continuousand alternating
currents.

If current is sent from one end of a cylinder (in a magnet ficld)
to the other, the cylinder will rotate, and this is the principle of the
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Perry meter.  Current is admitt.d to a mercury dish at the bottom
edge of the inverted copper cup, which plows up the sides and
leaves by the nickel rod at the tup  Friction 1s reduced to a mini-
mum. The speed of rotation 1s very slow and the meter will regis.
ter very small currents in some of the larger meters, say Go am-
peres, it will start up with .1 ampere.

‘The Shallenberger meter is intended for alternating currents.
It has been very successful and a large number of them are in use.
It consists of two coails, one carrying the main current and the
other is a closed coil. A rotary magnet ficld is produced by an
induced current in this closed coll which drags the ion disc
around. No brushes or commutator are required , the disc has no
electrical cannection whatever  The retarding motion is effected
by an aluminum fan fixed on the same spindle as the disc. It is an
ampere hour recording meter, and consequently the speed is directly
proportional to the current.  The calibration depends on the angle
of the closed cail to that of the main coil, The Duncan meter, of
the Fort Wayne Co., has also made a good record, and like the
above, has ncither commutator nor brushes. The armature is an
aluminum cylinder and the closed secondary is made of several
copper punchings. This meter depends on the repulsion of a
closed secondary from its primary. The primary coils are in a
series with the lamp circuit. The retarding eflect is obtained in
the same manner as the Shallenberger.

One of ths advantages =aimed for the Thomson watt meter is
that it is adapted for continuous and alternating currents. This
may be an advantage and it may not. In so far as we bave meters
for alternating currents of a simpler design, it looks to me as if it
would be better and cheaper to have the separate meters. This is
more a matter of opinion, however. In the armature circuit is
placed a high resistance coil, generally placed in the bottom or
back of the meter and part in the ficld, the object of this latter
part being to produce a field of sufficicnt strength to overcome the
friction of the moving parts, brushes, etc., and it is perfectly clear
that this current must flow whether current is being used by the
consumer or not. The copper disc rotating in a permanent field
acts as a drag, just the same as the little fan in the former meters,
by generaung an E M F. This E M F is proportional to the
speced, therefore the retardation is proportional to the speed and the
speed is proportional to C x K, therefore, the speed resulting from
this is proportional to C x E, 1.¢., the power at that particular time.

The working conditions of this meter are not favorable. A
current is passing through the armature circuit 24 hours in the day.,
and even though a recent test showed that only o5 amperes passed.
yeton a large installation, using, say, 2,000 such meters, 1t would
probably represent an expenditure equal to the interest on a capital
of $20.000 or $30.000. The meters when new register for light
load. but are not so sensitive after the lapse of some months. They
even fail to record the rapidly varying loads which are met with in
clectric elevator service.

Of the clock meters the Aron scems to offer most advantages.
e have several clock meters in this country, but not onc of them
can in any manner compare with this one. It is adapted for alter-
nating and continuous curreats and is made as an ampere hour or
watt-meter. It is one of themost reliable meters in existence. 1t
consists of two clocks, onc keeping standard time and the other is
retarded or accelerated, as the case may be, by the action of a coil
or coils carrying the main current n which the **ball" of the
pendulum, consisung of a permanent magact, oscillates.  \When
both clocks are going at the same speed the middle bevel wheel 1s
turned around on ils own axis, but if one is going faster than the
other the middle wheel is turned around on its axis and also around
on the axisof the spur gears.  This motion is communicated to the
wheels operating the pointers on the dials, and it 1s only wherc
thercis a difference in the speed of the clocks that the meter
records, This meter possesses the great advantage of recording,
no matter how small the amount of curreat is.

The advantages and disadvantages of the various meters are .
The advantages of the Edison chemical meter : 1st, practically no
loss; 2nd, no moviag parts: 3rd, absolutely correct at all loads:
sth, will record the smallest possible amount of current; sth, it is
applicable to any pressure, 6th, low first cost. 7th, low cust of
maintenance, Sth, readily repaired. The only disadvantage (if
any) is that the consemer can't read it for himself. Motor Mcters
—The only advantage is that the consumer can rcad the meter.
The disadvantages are. 1st, loss in overcoming friction in the
moving parts. 2nd, incorrect at light loads; 3rd, incorrect at
quickly varying loads; 4th, firstcost high, sth, costof mamtenance
high: Gth, not rcadily repaired. Clock Meters—In the Aron type
of meter we havethe following advantages. 1st, correct atall loads ;
2nd, wili record the smallest possible current. 3td, as a conlomb
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meter it is applicable lo any pressure; 4th, practically no loss, sth,
can be read by the customer.  The objections to this meter are
1st, liability to stop recording if clock stops: 2nd, first cost high

THE CHAMPION ROAD ROLLER.

The story is told of a man who always ordered his axe handles
in the rough, as it was cheaper to wear them smooth with his
hands than to have them sand-papered  Much the same idea of
cconomy scems to govern the construction and ropair of many
country roads; they are madein the rough, so to speak, to be worn
smooth by traffic ; this plan may have its advantages, but they are
not apparent to those who are obliged to jolt over the rough and
unrolled surface of a newly made road.

The best authorities on road construction in this and other
countries deem the road roller more nearly indispensable than any
other appliance used in road construction and repair  As a matter
of history horse rollers have been used in the work of road making
in European countrics for more than half a century, and, as the
roads of France are pre-eminently superior to those of any other
country in the world, it is interesting to know that road rollers were
first used in that country, and French engineers, carly seeing the
advantages to be derived from their use, gave to the road roller
their unqualified endorsement.

=,

medium or heavy weight. The economical advantages of thus
arrangemunt are great, as it will be conceded that a roller of any
given weight cannot be used to the same advantage on all condi-
tions of roads. Thus, a roller of reasonably light weight can be
used to good advantage where the ground is soft and yielding, or
where stone has been frashly spread upon the road, but this same
roller would not answer for roling moderately firm materials.
One 234 tons in weight will exert a pressure of 84 pounds per lineal
inch on the road bed, and to arrive at the amount of pressure the
heavier rollers would exert, add 34 pounds for each ton; thus, it
will be seen that a roller 5% tons in weight, with boxes loaded,
making it 7% tons in weight, will exert a pressure oi 255 pounds
per lineal inch, all that is ever desired. The Champion rollers can-
not be excelled, it is claimed, for any class of road or street work,
but they will be particularly appreciated 1n towns and townships
where hoth earth and stone roads are used. Manufactured by the

Copp Bros. Co., Ltd., Hamilton, Ont. ,
THE STORAGE OF WATER IN EARTHEN
RESERVOIRS.* *

BY SAMUEL FORTIER, M. CAN. SOC.C.E.
The large number of earthen reservoir embankments in use,
the widely differing opinions held by enpineersin regard to the best
method ofjconstructing them, and theffact that the subject has not ,
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The road rolier is not only absolutely essential to the proper
construction of any road, but it is an cconomical implement as well ;
in spreading any material upon the road-bed, whether it be dirt,
gravel or stone, unless it is promptly and thoroughly compacted it
will not stay in place, but Ly the action of traffic and water will
work over the road-bed toward the ditches, thus resulting not only
in a waste of material, but in a road that is {ull of holes and ruts,
There are two kinds of rollers used to a considerable extent in the
work of road building, the horse-roller and the steam-coller ; cither
will give good results, but in the judgment of .many of our best en.
gineers and practical road-makers the steam-roller is inferior to a
good horse-roller in the following respects, say the manufacturers of
the Champion road-roller . It is not so well suited for foundation
rolling, which is a very important part of street or stone road con-
struction. The diameter of the roller is too small for the weight,
causing it to push the material, instead of compacting it under the
roller as intended. It cannot roll brick streets, for this reason,
without tilting the brick out of place. It cannot mount a steep
grade of broken stone, and when used to roll soft limestone, it
crushes it to a damaging extent.

One very valuable feature of the Champion roller is the fact
that the horses may be hitched to cither end, thus being much more
convenient thaa a one-way roller.

The pole is not attached to the roller direct, but to a truck,
which is attached to the steel frame of the roller by means of
goose-neck irons.  These goose-neck irons arc attached to either
end of the roller, and by simply removing a king-bolt and transfer-
ring the trucks from the front to the rear end of the roller, it is re-
versed. It is supplied with two scats, one at cither end,and a
brake which will effectually stop the roller on the steepest grade.
The Champion rollers are all built the same size, but in four differ-
cnt weights, viz, 234, 334, 44 and 5% tons; cach roller is supplicd
with two steel boxes on top, cach onc of which will hold about one
ton of pig iron, thus couverting cach roller from a light weight to a

N e NS e Jle at-'.."-'__,'::_\_.__,_._.‘... - _..-—=:§. P

heretofore been considered by the Canadian Socicty of Civil Enpi-
neers, must plead as an excuse for this paper.

Very many earthen embankments, chiefly known as tanks, have
been built in India to store water for irrigation purposes. Thehigh
prices of structural materials, the inability to procure and operate
modern machinery, and the low wages paid to workmen, have
favored this kind of construction.

1t costs but little t to build an carthen embankment of cven
large dimensions where the matcrials are abundant and convenient.
and where laborers can be procured for eight cents a day for each
man, four cents for cach woman, six cents for a donkey, and fifteen
cents for a pair of bullocks. A structure requiring skilled labor
and modern machinery, with coal at $20 per ton, timber scarce,
angd iron and steel from $8 to $15 per cwt, would be much more
cxpensive. These peculiar conditions may, in a measure, account
for the 37,000 tanksto be found in Mysore, and the 53,000 in Madras,
besides smaller numbers in the other presidencies. The past his-
tory, however, of these tanks, many of which were built centuries
ago, scems to prove the suitability of this material to retain water.
and where failures bave occurred they were in nearly every case
traceable to imperfect outlet conduits or to faulty design.!

Not only in India, but in all regions where the rainfall is
insufficicnt to mature crops. and where water has to be artificially
applied 10 make up for the natural deficiency, it is only a question
of time when the storage of water becomes a necessity. In the
Western States of the United States, for cxample, the average
annual run-off from the drainage areas, not to speak of the flood
discharges, is from five to ten times greater than the run-off during
the dry period of summer, when it is most needed for the rising of
agricoltural products. It is thus evident that only a stall percent-
age of the total water supply can be utilized without the aid

*A paper read before the Canadlan Socicty of Civil Engincers. ’

$H. M. Wilson, In 3¢th Annual Report, U.S. Geol. Sorvey, p. 533,
{Proc. Inst. C.E. vol. xxxiil. Gotdon on the valeo of water in India.
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of storage reservoirs. For many centuries these reservoir dams
have been built of earth, and there is good reason to believe that
in the centuries to come the same materiat will be used. Upon
this assumption the irrigated countries of Cape Colony, Egypt,
Spain, Italy and France, and on this continent those of South
America, British Columbia, and two-fifths of the United States
are, and will continue to be, more or less dependent upon earthen
dams to conserve and equalize the flow of the scanty water supply.

In reflerence to the use of earthen dams to store water for
domestic purposts, it may surprise some to learn that the increase
in the number of waterworks plants in Canada and the United
States has been greater than that of railways. In 1830 there were
in the Unitcd States only 31, and 58 years later there were 1701,
while in Canada during the same period the number increased from
a few insignificant plants in the larger cities to 63 in 1888 §  Since
many waterworhs systems have each a number of earthen reser-
voirs, it is probable that the increase in the latter has been equally
gr:::lt.

The diversity of opinions among engineers on this subject is
remarkable and difficult to explain.  The wide differences in the
kind and quality of the matenals used may partially account for it,
but apart from this, one is forced to conclude that the opinions
held by many engineers regarding the best way to design and con-
struct earthen embankments to impound water are erroneous.  For
any given case the problem is: to store with safety to life and pro-
perty a certain volume of water, on a particular site, within walls
of carth. The task seems casy and simple, but in its design and
execution the plans and specifications from a dozen or more com-
petent engineers would show great dissimilaritics. Thegeneral form,
content and particular dimensions might differ 100 per cent. One
engineer would be willing to incur considerable expense in procur.
ing clay for the entirc embankment . another would use clay only
as a centre core; while a third would reject it as the most treacher-
ous material in existence for that class of work, and would build a
homogencous wall of a mixture of fine and coarse materials. Some
would specily that the materials be packed dry, others that they be
dampened, while some would call for an abundance of water. In
regard 10 lining or paving there would likely be as many different
kinds recommended as there were specifications. Some would be
positive that the structure would be insecure without a heavy
masonry core wall, while the advocates of a homogeneous embank-
ment would consider it a waste of money. The task of reconciling
so divergent views is 100 great for the writer of this paper. The
most that he can hope for is that the opinions herein expressed, the
suggestions offered, and the consideration of a few practical features
relating to reservoir dams and the storage of water, may aid, insome
measure, our younger brethren.

Earth dams are composed of varying proportions of gravel,
sand, silt, clay, organic matteg and water. The same ingredients
which constitute the cultivated fields and their underlying strata
are in nearly every case the most convenient and also the most
suitable materials to use. A consideration, therelore, of the nature
of the materials forming a rescervoir embankment leads us directly
to that of soils and sub-soils. For this purpose, the physical and
mechanical propertics of soils are of much more importance than
their chemical ingredients. It is not essential, for example, that
we know the amount of potash, phosphorus or lime in any given
case, but the size and weight of the grains, the amount of airspace
they enclose, the percentages of air and water contained in these
open spaces, and the effects produced by moisture, heat and frost,
as well as the action of such forces as gravity, capillarity and
evaporation, are of great importance. To such an extent is this
truc that onc might say without exaggerauon that the success of
works of this character rests mainly upon the fact that they were
designed and built in accordance with an intimate knowledge
gained from a close study and carefully made tests of the physical
properties of the materials. For twenty years and over men have
been testing the physical qualities of 1ron. steel, cements and the
various kinds of timbers, and this knowledge, when coupled with
the correct application of the principles of mechanics, has given
us our modern structures composed of A minimum amount of
matcnials with a maximum of strength and efficiency. Reservoir
embankments, on the other hand, have been built in most instances
without the requisite knowledge, upon mere guess work, brawn and
not brain predominating.

‘The site having been determined upon, samples of the under-
lying strata can best be obtained by test pits. They cost more
than samples obtained by boring, but the additional information
gained much more than compensates for the extra cost.

To avoid danger to workmen and shoring, the writer makes
these pits elliptical. By having the major axis, say 18 feet, and the

§ Eng. Newe, vol. xxi.
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minor about six feet, it iy possible to dig with picks and shovels to
adepth of 30 feot by lewving a berme of six feet one-third the way
down and a second berme of the same width two-thirds of the dis-
tance from the top. Samples can then be taken fromn each pit at
cvery change in the formation. Sieves graduated from five meshes
to the linear inch downwards in fineness to 10, 15, 20, etc., meshes
may be used to grade the materials as to teature. \Vhen a portion
of each of these graded samples is washed and afterwards examined
by a good lens, the size and mineral character of all the larger
particles can be determined, whether lime, quartzite, slate, shale,
etc. The finer particles of sand, silt and clay, or all less than say
one-kundredth of an inch in diameter, can be classified only by
some mechanical soil separator like those invented by Drs. Hilgard
and Osbourne

The following classification as to the sizc of particles contained
in soils and sub-soils is now used by most authors on soil analysis.
The dimensions are given in both millimeters and inches:

TABLE 1.

Conventional! Namwes, Sizein M M. Sire in iuches,
Coarse gravel...... vees —  to 6 - to Y
Gravel.....ccccvvvispeeies 6 t0 2 ¥ to 4
Finegravel.......cc.oo00v 2 to ¢ W o %
Coarse sand ...coiviniien t to .5 M 10 %
Medium sand.............. § to 25 PN U B
Finesand .. ............. .26 to .05 186 O 4l
£ 71 P + . S { I Y e 10 4%
Finesalt ................ . o1 to o005 e 10 sdus
Clay ......e. ceiiee.... .005 tO .0001 sdon 10 33d00

That the reader may get a clearer idea of the approximate pro-
portions of gravel, sang, silt and clay in the soils commonly culti-
vated, the following table, compiled chiefly from the published
works of Prof. Whitney, is herein given. No. 1 is the red clay tile
aof the Potomac Valley near Baltimore, and No. 2 is a blue clay of
the same locality used for making stoneware pipe. No. 3isa* clay*
soil so-called taken from a truck field on James Island, S Carolina.
No. 4 is a heavy loam, frdbm Hatfield, Mass., and No. 5 a close re-
tentive soil.  No. 6 is a sample of the lightest grade of sandy land
of Southern Maryland. Nos. 7 and 8 a-e early truck land from the
same State:

TARLE 11,

L] .

e © =
| winaorson. (B[S Leg {5t @ (S @

OZ|V (VN |Zn | & || & = =)

t | Red clay. 6.24 |ooo o.ooi aso] 263 962 |25.23 | 13.44 [42.33
2 | Blue clay 26t joou | aool 029 1.27{ 893 l2a16)t67210.02
3 | Claylandg 1.6z oo o0.64 ' 103]¥3.20f 3.22| 3.22] 3.88] 3.
4 | Heavy loam 345 |o00] 000 o0.20] 0432188 Gr00]| 343 201
s | Mcadow land 173 |000o| 000l ons]| 050|326 {49.32| 5.4 67
6 | Sandy land. o2y loqsitayy ' 46,29 2085 8317 7.38| 2239) .77
7 | Light truck oo loggl 496 o9 27.50) 1290 ] 78| 2.23] 4.40
3 | Gravelly loam ...} 3.8 | 606 zz.mizg,s; 9382) 6s2 }1a71) 3301 7%

Azcording to Schubler the average weights of onc cubic foot
of various soils as they exist in nature, are as follows :—
Dry silicious, or caleareous sand ........ 3110 pounds,
Halfsand and half clay .. .....:0...0. 96 .
Common amablesoil.................... Sotogo **

Heavyelay coviveiiiniaiiiiiieianannes 75 .
Garden mould rich in vegetable matter .. 70 o
Peatsoil cooocveiliiciiiienieeceeeae . 30050

The difference in weight between a clay and a sandy soil, for
instance, is due largely to the greater number of open spaces in the
former, and not to any material difference in the specific gravity of
the grains A cubic foot of a very sandy soil contains about o per
cent. by volume of air space, while a soil derived from limestone
contains about 6o per cent. air space.

According to Whitney, the percentage of open spaces n the
following typical soils of Maryland are.

TABLE 11,

Lighttruckland ............ccooiiiao. 37.3 percent.
Pine barrens, chiefly sand........coc0ia0. 400 -
Sandyland.eecerniiieiiiiiniiiennaenes - 4.8 o
Wheat land ..coieiciannnen. A ¥
Tabacco land ..iciieiiiiiiciiiiiianiee §00
Gummy land .c...ciiiiiiiiiiieiiaie. 885
Outside of the laboratory it is impossible to find soils com-
pletely saturated, i.e., with all the spaces filled with water.  These
open spaces contain air and water in varying amounts. In dry
soils there is a large proportion of air, and a cerrespondingly small
proportion of water, while in wet soils these proportions are
reversed.
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In jrrigated regions, where it is possible to control the soit
moisture, long experience has shown that the best crops can be
raised when the open spaces contain nearly equal velumes of air
and water. Thus the water-holding capacity of heavy clay soils is
about 44 Ibs of water in every 100 1bs. of saturated soil, and the
most favorable condition for plant growth in such soils is when
they contain from 16 to 24 1bs. of water in 100 Ibs. of moist soil.

The following table gives the approximate number of grains in
each classification of similar weights;

TABLE Iv. M

Finegravel......
Coarse sand

1.4grains
170

D LR E N RN

Seccsscsvo s e esseca

Medivm sand........ ...ceeve.... . 1390 "
Finesand .. cvivveiinernnnnene. vune 13700
T Veryfinesand ..ooiiiiiiiiaan., 173600
SHU Loiiiiiiiiiiiiier diiiiiieen 2740000
Finesilt cooiiiiiiiiiiiiieeianennanns 1728v000.0
Clay..... Geteese sisesirereseraaesss 3402800000

The belief is prevalent among laymen and engineers inex-
perienced in this kind of work, that any country road foreman who
is familiar with the handling of earth, is qualified to superintend
the building of carthen dams. They fail to understand the differ-
ence between an embankment capable of withstanding a Joad and
one compact and stable enough to retain water. In highways, or
railroad fills, little, if any, attention is given to packing the materials.
The fill when completed is nearly as porous as the soils and sub-
soils of which it is composed. When a cubic yard of earth is
removed from the pit to the fill, its bulk is increased by about one
and one half in sandy soil to six per cent. in hard clay soil, and the
subsequent shrinkage of from 5 to 15 per cent. finally reduces it
from 9o 10 93 per cent. of its original volume. But soils and sub.
sails in their natural state contain from 35 per cent to Go per cent
by volume open space, and the ordinary highway, or railroad fillss
are thus shown to be porous masses wholly unfit to impound water.
In the building of earthen dams something more is needed than the
piling up of 2 mass of porous materials. The hydraulic engineer
who desires to build a safe dam with a minimum amount of earth,
must attend closely to the following features :

1. The relative sizes of the grains.

2. The percentage by volume of open space.

3. The proportions of air and water contained in these open
spaces.

4. The best mode of filling the interstices be(wcen the larger
grains with the smaller grains.

5. The best mode of expelling the greater part of the air con-
tained in the open spaces.

6. Making the embankment proof agaiast theaction of extreme
drouth, or excessive saturation.

As the hydraulic engineer of the Experiment Station of Utah,
the writer recently began to make some experiments on the best
mode of compacting soils and sub-soils. On account of cold
weather these experiments have not been completed, but enough
has been done to show the gencral trend of the investigations.

Sand suitable for cement concrete was carted from a bank,
placed under cover and allowed to remain for about two months
until quite dry, when it was separated by graduated sieves into four
grades - coarse sand, medium sand, fine sand, and very fine sand.
In the same way bank gravel was obtained in two sizes. Grains
that would pass through round holes one-quarter of an inch in
diameter and be retained by holes one-sixth of an inch, were
classed as gravel, and the grains left between sieves onc-sixth to
one-twelfth inches were classed as fine gravel.

The silt was a mixture of vegetable matter and extremely fine
sand. Theclay was a brick fire clay and was air dricd, ground
and passed through graduated sicves

Boxes were made containing some cven part of a cubic yard
and graduated from bottom to top. The smallest box used was one
foot in height and contained .01 cubic yard. The materials were
poured into the boxes through a funnel five-cighths inches in
diameter from a height of 0.85 feet, and the weight of each
determined.

To determine the percentage of open space in each, a given
volume was poured from a height of 0.85 feet into a known volume
of water, and the volume of water thus contained in the mtcrshccs
gave the percentage by volume of cpen space.

In the following table the percentage by volume of open space
in the clay is not given on account of its tendency to ** swell** when
immersed in water.  Assuming the specific gravity of the solid par.
ticles of the clay to be 2.40, the percentage of open space would be
about 0 65:
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TABLE V.
We'ght per Percent-  Temper. Temper-
cub. yard. apc by aturc of  ature of
Mateelal, Slze. tbs. volume  materials, water.
Inches. open space .
Gravel ....... Y4 to 2550 45.0 48° F. 35¢F.
Finegravel ... Y% to 3 2275 457 48°F. 35°F.
Coarse sand .. % 10 ;5 2200 47.7 46°F. 44°F.
Mediumsand... 5 to 435 2150 508 46°F. 4°F.
Fine sand .. . {4 to ,;3s 2150 8.3 4G° F. 44°F.
Very fine sand 8y to ylsp 2025 477 46° F. 44° .
Silt .iieie wo gleg tO i 1925 SL7 46° k. 44 F.
Clay.c.ooveves gs%n O ypboe 7380

CLAY CONCRETE.

An embankment formed of gravel would be stable and unal-
fected by the actions of frost, drought or moisture. but the 45 per
cent. of open space in gravel would allow the water to pass through
it. Sand would be more impervious, but less stable, and more
affected by drought and excessive moisture. Soils containing a
high percentage of organic matter might make an impervious em-
bankment, but the necessary weight and compactness would be
wanting. The same is true of all clays. Clayey =oils are often
styled heavy soils, but, as we have seen, such soils are the most
porous, and are capable of absorbing large percentages of water.
The tendency of clay to swell when wet, and shrink and crack when
dry, renders it a treacherous material for reservoir embankments
when used alone.

Since there are serious objections to each class of the materials
named when used alone, the writer has made a few tests of com-
pactness with various mixtures of the above, which he has termed
clay coucrete, the object sought being to mix sufficient silt or clay
with the sand to more than fill all the open spaces in the sand, and
to mix with the gravel a sufficient volume of sand and silt or clay
to more than fill all the open spaces in the gravel.

‘The results of the tests are as follows:

CLAY CONCRETE NO. 1,

Gravel............oaln ceesenesns. 1.00 cubic yards.

Coarse sand ...viceviiciiiiiinieana. 02§ .

Very finesand .......o ciieiiiaenn. 0.27 .o

L0 1R T -
Total ....... Ceeetiaeseeee Leeas 195 .

{a) When No. 1 mixture was thoroughly mixed dry and poured
from a height of 0.85 feet, its volume was 1.546 cubic yards.

(b) When thoroughly mixed and tamped dry in one-tenth of a
foot layers, its volume was 1.240 cubic yards.

(¢) When poured slowly into water and mixed, its volume was
1.26 cubic yards.

(d) When moistened suffziently to form a stiff paste and
tamped in one-tenth of a foot layers, its volume was 1.312 cubic
yards.

CLAY CONCRETE NO. 2

Finegravel ....cciiveiivninan..n. . 0.90 cubic yards,

Finesand ...cccvvee vevvinnnees . ves 056 .

S Y T 2 .
Total ...c.iivnnnnnn, ceeeeians 1.88 o

(a) When No. 2 mixture was mixed dcy and poured from a
height of 0.85 feet, its volume was 1.526 cubic yards.

(8) When mixed dry and thoroughly tamped its volume was
1.294 cubic yards.

(<) When mixed dry and pourei from a height of 0.5 feet into
water, mixed but not tamped, and the excess of water drained
through holes covered with canvas in the bottom of the box, its
volume was 1.256 zubic yards.

(d) When mixed dry and moistened with 0.277 cubic yards water
at a temperature of 41 degrees Fahr. into a stiff paste and well
tamped, its volume was 1.296 cubic yards.

CLAY CONCRETE NO. 3.

No. 3 is identical with No. 2 except that 0.58 cubic yards of
clay is substituted for 0.42 cubic yards silt.

Finegravel cocovovvniaciiiiiiiaaiia . 0.90 cubic yands.

Finesand....coienieiiiiiiiiiiiniaes 0.56 .
103 1 Y X % o
Totaleieiiiaaniinaiiiainnneniees 2.04 s

(a) When No. 3 mixture was mixed dry and poured from a
height of 0.85 fect, its volume was 1.6o4 cubic yards.

() When mixed dryand well tamped, 1.324 cubic yards.

{c) When mixed dry and poured from a height of 0.85 feet into
water, mixed but not tamped, and drained of excess water, jts
volume was:

.~
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1.432 cubic yards after experiment
1.320 . “  1day
1 300 . *  2days
1.356 - g days
1.324 o * 15days

(¢) \When mixed dry apd moistened with o 307 cubic yards of
water into a paste and well tamped, its volume was 1 348 cubic
yards, which st ank but slightly in four days.

CLAY CONCRETR NO. 4

Finegravel .. . ..vvviiennnn. vees. 100 cubic yards

Medinmsand c.veee ceiieiiann vev . 051 .

Silt ...l PN © teeeves., 026 "
Total coviviviinnnennnnns 177 .

(0) When No 4 mixture was mived dry and tamped its volume
was 1 26 cubic yards.

(¢} When mined dry and poured from a height of o 5 feet
into water, and mived but not tamped, its volume was 1 204
cubic yards '

(d) \Vhen mixed dry and moistened with o 30 cubic yards
water into a stiff paste and well tamped, its volume was 1 212
cubic yards

Water, sewer, and gas mains arc laid in trenches excavated in
materials somewhat similar to those which may be used in carth
dams Of trenches for water mains the writer has superintended
the filling in of over 100 miles. Formerly, city engineers required
the trenches in all public streets to be filled in in three-inch layers
and well tamped. In the three systems of waterwo-ks recently
constructed by the writer in this State, permission was granted
to fill the trenches under water instead of tamping the earth inthin
layers. The method followed was to keep separate while excavating
the road metal, gravel, or paving, and the ordinary earth. After
the pipe was laid in the trench and caulked, care was taken to
tamp sufficient earth beneath, and at the sides of the pipe to give
it a continuous and uniform bearing; then earth bridges were
thrown in at intervals to prevent flotation and the trench partially
filled with water from the hydrantsor from irrigating canals. The
ordinary earth was then ploughed. shovelled, or scraped into the
water and the road metal or gravel placed on top.

Trenches filled with dry carth and tamped invariably scttled
more or less after a heavy rainstorm, but trenches filled under
water, although quite soft for a few days, behaved much better
and scldom settled.

The forcgoing statement does not apply to clay soils, since it
requires too long for the wet mass to become sufficiently dry to
hear up the weight of a horse.

There is every reason to believe, however, that trenches filled
with clay placed under water in the manner indicated, would, when
freec of the excess moisture, be more stableand less liable to subse-
quent changes.

In building a distributing reservoir for Ogden City, Utah, the
writer adopted a mode of compacting the materials somewhat
similar to that outlined in filling in trenches under water. The
location was below the old beach line of Lake Bonneville, 2 name
given by geologists to the large fresh-water lake of which the pres-
ent Great Salt Lake forms only a small remnant. The materials
were, for the most part, fine sand, with an occasional stratum of
coarse gravel, cobble rock, clay or silt. The capacity of the reser-
voir is 7,000,000 U.S. gals., width of embankment at flowline 30.5
fect, water slopes one and one-half to onc, outer slopes two to one,
depth of water 20 feet.

After removing the surface soil, a trench from 4 feet to 6 feet
wide and 6 feet deep was dug along the entire centre line of the
proposed cnbankment. The basc of the enbankment was then
formed and allowed to slope slightly towards its centre  Instead of
filling in the trench at once, it was allowed to remain nearly full of
water, and it became the origin of a canal in thecentre of the entire
embankment The most impervious material was deposited on the
inner half of the embankment, while the cobble rock and more
porous material were deposited near the outer edge. The inner,
and to some extent the outer, half of the embankment, was built up
in layers, moistened and packed in the usual manner. The central
portion was built up by emptying the wheelers at each edge of the
canal and shovelling the material into the water. Fig. 1z shows a
sketch of the partially completed reservoir embankment.

The mode of compacting reservoir embankments, almost uni-
versally followed by American engineers, is to specify that the
carth shall be spread evenly over the surface in layers of from four
to six inches in depth, then moistened and rolled with grooved
tollers weighing from 100 to 300 Ibs. perinch of tread.  In most in-
stances the number of times each layer is rolled is left to the
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decision of the engineer, but some specify a minimum rollcr travel
in miles for each 1,000 cubic yards excavated. Opinions differ as
to the amount of water to use. In gravel puddle, or what the
writer has termed clay concrete, in v:hich the percentage of clay is
small, a large amount of water can be used with good results
This mixture unquestionably makes the safest embankment.  To
those who persist in using chiefly clay, it may be said that the ad-
dition of water to moisten the layers is of doubtful benefit. The
effect of water on comparatively dry clay is to increasc its bulk,
and no amount of rolling will make it quite so compact as it would
be if rolled to the same extent in a dry state. In reference to com-
pacting materials by depositing them under water, as was done
on the Ogden rescrvoir, by means of a canal in the centre, the
reader will noth that this method is applicable only to gravel pud-
dle or clay concrete containing less than 25 per cent. clay. . A
higher percentage of clay would render the embankment so soft
that it could not be traversed by teams, but the method is par-
ticularly well adapted to earth containing cither no clay or very
little

In so far as the author knows, this method has never been tried
before  If the reader, however, compares tests No. 1c, No. 2¢, No.
3c. and No. 4c, with corresponding tests (5) and (a), he will find
that, when the percentage of clay is small, as compact a mass can
be made by simply pouring the earth into water and mixing as by
moistening with water and thoroughly ramming.

It is, however, from practical experience rather than from the
few preceding experimental tests, that the writer bases the following
conclusions :

1 Earth deposited under water is freed from the greater part
of the air confined in the open space.

2 Earth containing grains of different sizes packs better under
water than in air

3. Embankments built of dry earth, or earth moistened and
packed, are more liable to be injuriously affected by capillary
action than embankments, or portions of embankments, built under
water.

t Making provision during construction for a canal holding
water in the centre of the embankment, is a practical test, before
completion, of the safety of the structure.

5. Most of the advantages of a centre core are gained by this
mode of construction, without the disadvantage of having distinct
lines of separation between an earth and a masonry wall

6. Where water is abundant and easily applied, the middle
portion of carth dams can be more cheaply compacted under water
than Ly : prinkling and rolling.

The proper widths and slopes to adopt in the building of
earthen d ims cannot as yet bedetermined by mathematical calcu-
lations, ur knowledge of soil physics is too meagre to admit c.
limiting the amounts of materials used to the same extent as one
would in the construction, for example, of a railroad bridge, or a
roof truss. The dimensions in each particular case must be left to
the good judgment, practical skill and the knowledge gained from
experimental tests of the designing engineer.

The character of the materials, the purposes for which water
is stored, and the natural conditions surrounding each site, differ so
widely, that it is impossible tolay down precise rules Generally
speaking, however, the dimensions of each embankment will depend
to a greater or less extent upon the following conditions :

1. The danger to lifc and property in case of failure.

2. The depth of water to be impounded.

3. The height and force of the waves.

4. The angle of repose of the materials.

5 The pressure whichthe materials can safely withstand.

6. The necessity of a roadway on top of the embankment

7. The slope paving.

8 The imperviousness of the materials.

9 The cxistence of a centre core.

10. The manner of construction.

When tcams are used to convey the materials the smallest top-
width must be at least six feet, since 1t requires that space to pre-
vent horses, and particularly mules, from crowding. It is usually
desirable to have a roadway paved with rolled gravel and a fence
around the reservoir, in vhich case a2 top width of twelve feet or
more would be required. Where stability and security alone are
concerned the top-width depends upon the clevation of high water

(To be Continued.)

Tng new wood-working factory for Geo. Loud, Sherbrooke,
Que., is to be built by Loomis & Sons. The dimensions arc 100 x
so feet, and it will be three stories high, The first story will be
in stone and the other two in brick.



A. W. CAMPBELL, C.E., PROVINCIAL INSPECTOR IN
ROAD-MAKING FOR ONTARIO.

-A. W Campbell, C.E,, who has been appointed Provincial
Instructor in Road-making for Ontario, was born at Wardsville,
Middlesex county, in 1863, and is the son of J. C. Campbell, a
farmer in the township of Ekfrid. Young Campbell thus sbent his
boyhood on the {arm, and received the usual education of country
lads at the common school. A knowledge of the farm and of the
conditions under which the farmers of Ontario work, must be of
great service to anyone whose duty it will be to assist the farmers
in a very important direction in helping themselves. In 1885 he
graduated in engineering and surveying from the School of Practi-
cal Science, Toronto, after which he was in partnership for several
years with James A, Bell, of St. Thomas, the firm doing an exten-
sive business as municipal engincers. In 189t he was appointed
City Engincer of St. Thomas, which position he resigned to accept
the office of Provincial Instructor in Roadmaking from the Ontario
Government  During his term as city engineer he gave special
attention to road-making. Few men in the country have had so
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directors, and is at present onc of its vice-president.. In this con-
nection he has taken an active interest in addressiug farmers’ insti-
tutes, dairy and other meetingsin the rural sections of thie province,
urging the nccessity of more systsmatic and uniform work, and
endeavoring to create deeper interest in the subject among the
people at large, by conveying i..iormation on the correct methods
of modern road-making. A y:: ago he was appointed a member
of the Ontario Toll-Roads Commussion, and as such visited different
parts of the province.

The Provincial Instructor in road.making is under the direc.
tion of the Minister of Agriculture. His duties will be entirely
educative in their character. de will give instruction in *he build.
ing and maintenance of highways to pathmasters and others. He
will collect from this and other countrics all information available
on the subject and distribute it and prepare it for distribution to
the public. It is proposed that he shall personally meet with the
members of township, town and village councils, boards of trade,
and other bodies interested in the question of highway improve-
ment, and discuss with them the Lest means of proceeding in the
circumstances in which they are placed. He will be prepared to -
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large and varied experience in constructing and superintending
carth, gravel and macadam roads in town and country. For many
years Mr. Campbell has had practically complete charge of the
street improvements of the city, with the result that from being a
place of notoriously bad streets, St. Thomas has to-day a greater
mileage of permanently improved streets than any other Canadian
city or town of its size Inafew years about ten miles of perfect
macadam roadway have been laid down It is largely through the
influence of Mr Campbell and others associated with him that the
county of Elgin has much better roads than are to be found in
most parts of Ontario Mr Campbell has been during these years
a very busy man. In addition to his work as city engineer and
cngineer for many municipalities adjoining St. Thomas, he was
one of the editors of The Municipal World, dealing in his depart-
ment each month with municipal engincering, and more particu-
larly with the good roads question.

Whea the Ontario Good Roads Association was formed three
years ago, Mr. Campbell was appointed a member of the board of

superintend sections of road in order to give road overscers and
others patterns or ideals to which they may work. It is under-
stood also that he will lecture on the subject of road.making at the
Agriceltural College, and probably at other educational institu.
tions. In addition to his excellent training and wide expenieace,
Mr. Campbell s an enthusiast on the subject of road reform. He
is young, active and progressive. He is a man of fine address and
an excellent speaker. He is especially at home auong the faniners,
from whom he has come and with whom he has been associated
during his whole life.

The following topics are taken up in the Road Bulletiz: No. 1,
which is the first of a serics to be issued by Mr. Campbell for the
public information : —

DRAINAGE.

Perfect drainage, first, of the foundation of the road.bed ;
sccondly, of the road surface, are the points in road-making on
which too much stress cannot be laid.

"The first is accomplishied by underdrainage, tile drains being
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laid at a depth of three or more feet below the surface on each side
of the road-bed at the foot of the grade and parallel to it. Care
should be taken to fit and settle the tile in the trench so that, when
refilling with earth, they will not be displaced.  As a rule two and
a half-inch *o four-inch tile will be sufficient. The joints should be
close and the grade a true line. Loose joints and an uneven grade
allow silt to pass into the tile and remain there, destroying the
drain.

Surface drainage is accomplished by open drains on each side
of the grade, having suflicient capacity to drain, not only the road-
bed but the land adjoining.  With open drains and with tile drains
make and maintain a free outlet to the nearest water course. A
drain without an outlet is useless. In constructing a good road a
dry foundation is the matter of first importance.

CROWNING THR ROAD.
The graded portion of the road should be wide enough to
accommodate the travel upon it, and not greater, the slope being
uniform, not heaped in the centre. The crown should be well
above the overflow of storm water, and should have a grade sufli-
cient to shed water readily to the open ditches on cither side. Do
not round it up so as to make the grade steep and dangerous, under
the mistaken impression that better drainage will thercby be
secured.  Nor should it be so low as to allow water to stand upon
it in depressions. Under ordinary circomstances one inch or one
inch and a half to the foot is a proper grade; that is a road-bed
twenty-six feet wide should be from thurteen to twenty inches higher
a1 the centre than at the side.

QUALITY OF GRAVEL.

The gravel should preferably be sharp, clean and of uniform
size. Pit gravel usually contiins too much cacthy matter, and
where the latter is in eacess, the gravel, as a road-making material,
is useless  Lake gravel is apt to be rounded, water-worn and lack-
ing in the necessary earthy matter to make a solid and compact
surface, but is generally a better road metal than pit gravel. A
coating of pit gravel with a surlacing of creek gravel is a good
combination All large stones should be removed, as they will
work to the surface, and will then roll loosely or form rough
protuberances.

PLACING THE GKAVEL.

The gravel should be spread evenly over the surface of the sub-
grade to a depth of six or eight inches, and to the required width,
then rolled with a heavy roller.  Rolling should be performed in
showery weather, as it is impossible to consolidate dry earth or
gravel  The heavier the roller the better will be the results, but if
a heavy roller cannot be obtained, a light roller is much better than
none ‘The roller should be passed over the surface until the gravel
or earth is sO compact as not to be displaced and rutted by the
wheels of a wagon passing over it with an ordinary load. The sur-
face must be maintained smooth and hard, to shed water and resist
wear Every municipality should have a roller, but whether one
can be obtained or not the gravel should not be left in a heap just
as it falls from the wagon. Spread it evenly.

REPAIRS,

Gravel roads already constructed will need repair. By the use
of road machinery scrape the surface and cut ofl the corners, which
will have formed at the foot of the grade by the washing down of
dusty material from the crown of the road. Loosen the surface,
particularly that part of the travelled portion and where the road
is rutted, with picks, or, if possible, with road machinery, then
apply a coating of gravel and roll thoroughly. It is of more im-
portance, however, to sec that the drains are not obstructed in their
course and that their outlets are free and open.

MOTOR CYCLES IN ENGLAND.

BY W H, BOOTH, LONDON, ENG.

There is every appearance at preseat that the question of
mechanically propelled road vehicles will soon be one of great pro-
minence in this country. 1 have previously pointed out the limita-
tions under which we have labored In the first place, no mechani.
cally propelled carriage has been allowed to travel at a speed of
over four miles per hour and secondly, it has been necessary for a
man carrying a red flag to walk a certain number of yards ahead
as a warning. In spite of this, and because of this also, we have
seen a growth of the heavy traction engine, suited to haul heavy
loads at a slow speed. Though so hampered by legal enactments,
these traction engines are used to the number of 7,000, or one
for less than cvery three railroad locomotives. Bute the new
movement is almost wholly given to lighter vehicles for passenger
purposes. The several trials in France of gasoline vehicles have
given a great impetus to the motor car generally, and there have

been several amall exhibitions ok them: here, and there.- is one now
n progress at the Imperial Iustitute, where not only gasolene
motors are shown, but also clectrical. No doubt, at present, for
lightness and endurance, the gasoline motor holds the field for
country work, but I very much doubt if itwill do so in the cities.

It would scarcely be thought safe to allow gasoline motors
using low.flashing-point oils, or rather spirits, to run about in Lon-
don, because of the risk of fire. With the electrical car there is
no risk. A vehicle of four wheels at the Imperial Institute, and
with a seatingcapacity for four, does nat, after all, weigh anything
very much—perhaps a matter of 1,500 pounds. The accumulator
cells which furnish the neccessary encrgy are not filled with
liquid acid liable to spill about and become a nuisance,
but simply with some porous and absorbent powder
which surrounds the leaden plates closely, and is saturated
with acid. The cell can be turned upside down with per-
fect safety, and the car seemed 1o be capable of very good con-
trol, turning in its own length and running fast or slow at the will
of the driver.  The accumulator will store current sufficient to run
forty miles, so that th: car could always run between town and
town wherever there was an  electric light station. Indeed, in o
couutry like this, where towns occur in the crowded centres from
two to five miles np:m.‘ and in the country rarely nore than ten or
lifteen miles apart, the problem of day load for electric light stations
will be to some extent in process of solution should the electrical
carriage come much into use. At present the one great difficulty to
overcome is that of the cells. Ordinary accumulator cells cannot
be discharged at a rapid rate with safety to the plates.
What is wanted is a cell that will discharge much more
rapidly, so that a given weight of cell will turn out energy in
shorter time. Thus equipped, a car would carry a much less load
of cells in the proportion of the greater rapidity of discharge. It
could not, of course, run so far on a charge, but that would, per-
haps, not matter very much.

If we assume that, on an average, the use of a horse adds 100
per cent. to the length of a vehicle, it follows that the streets would
be able to accommodate dauble the present traffic when the horses
were removed, and that alone is an item deserving of serious con-
sideration in places like London or New York, where traffic is
simply a continuous procession of vehicles. There is, however,
onc important point that is usually overlooked, and that is, that
it is far easier for a hor.e to follow its own nose than for
a man to guide a vehicle by means of any mechanical gear.
A very considerable degree of skill is required to drive a motor
vehicle, or rather to guide it properly, whereas a horse is an animal
of some intelligence and requires no skill to guide it. At slow
speeds the guiding difliculty does not amount to much with the
motor, but at higher speeds the lateral departure for a very slight
angularity of front wheels is rapid and demands close attention.
In driving a horse, all attention is concentrated on the horse at one
point through a single medium, In driving a motor car, the mind
has to attend to two distinct mechanisms—one through the left
hand, namely, the repulating of the forward motion: the other
through the right band, namely, the guiding mechanism The most
apt to require skdllin the double art will probably be people who have
been accustomed to use both hands upon different and “distinct
operations. A pianist, who has to employ two hands upon ham-
mering out sounds depicted on cntirely distinct lines, ought to be
quick to acquire the requisite skill.

The popular imagination is being inflamed as much as possible,
and a good deal of money will be squeczed out of the public for
rotten enterprises in conuection with motor cars. As an example
of what is being attempled, an American is here and is figuring
largely in an advertizement for an wrial torpedo to drop dynamite
about in an unpleasant manner. There is a picture of a flying tor-
pedo in an engineering paper, in full operation, the inference being
that the thing is already accomplished. Ifear that the man is trying
to work off his double-spark business for all it is worth, and there is
such a lot of idle money that any wildcat scheme to promise a for-
tune gets support; but it is as difficult as ever to get support for
genuine paying undertakings, requiring only ordinary business
push and attention to yicld really good dividends.—American
Machinist.

Cuarrts McKay, a native of Truro, N S., who was engincer
on the steamer * Telephone,” was drowned at Vancouver last
month.

Sir Jonx Penver died July 7th. He will be remembered as
being one of the pioncers in laying ocean cables, and through him
Cyrus W. Ficld was cnabled to bring to success the first Atlantic
telegraph.  He was kaighted for his services in 1888,



THE SEWERAQE OF VICTORIA, B.C.*

BY H. MOHUN, CAN. S0C, C.E,

For over a quarter of a century after the capital of the
Province of British Columbia had been laid out as a city, it in-
habitants cither failed to see the need of, or to provide for, a
system of sewerage. Without the commonest precautions having
been taken to guard the public health, the death rate was notexces-
sive/and it is thought that the comparative immunity from cpi-
demic disease was to a great extent attributable to the favored
situation, and the purifying influence of the sea breeze, which
almost invariably prevails for several hours each day. This fortu-
nate state of things could not naturally last for an indefinite
period; and as the soil became contaminated, and the waters of
the harbor polluted by a constantly increasing deposit of filth, a
demand arose for the construction of sewers, and the maintenance
of the waters of the harbor in a reasonably pure condition. From
1885 to 1889 this demand occupied the attention of successive city
councils. On two occasions by-laws were submitted to the rate.
payers for the purpose of providing funds to build a combined
system, but failed to receive the assent of the property owners. The
author, with others, was opposed to the introduction of the com-
bined system; firstly, because the site of the city, nearly sur-
rounded by salt water, and sloping easily towards it, offered ample
facilities for thedischarge of surface water by its natural channels;
secondly, because during the summer months the rainfall is so
light that the sewers would not receive suflicient water to render
them self-cleansing ; and thirdly, because the expense cf construc-
tion would be enormous if not prohibitive.

Considering that violent rainstorms are rare in Victoria during
these months, and that the sumumer rainfall is generally made up
of moderate showers at infrequent intervals, it is obvious that no
useful supply from this source can be reckoned upon during the
dry season. The great cost involved in the construction of large
brick sewers, as originally contemplated, in a country where very
inferior brick for such a purpose had alone been produced, and
where it was well known that a large proportion of the necessary
excavation would require to be made inavery hard trap rock,
proved a powerful argument in the hauds of the opponents of the
combined system.

In 1890 the corporation called for competitive plans on the
separate system, covering the area bounded by Cook street on the
east, Bay street on the north, the waters of the harbor on the west,
and the Straits of Fuca on the south. Inresponse nine sets of
plans were received, two from England, two from New York, three
from Ontario, and two from British Columbia. Rudolph Hering,
M Can Soc. C.E, was selected by the corporation to examine and
report upon them, and it was the good fortune of the author to be
awarded the premium, and the appointment of chief engincer, with
E. A. Wilmot, M. Can. Soc. C.E., as resident eflgineer.

The better to elucidate the succeeding remarks, it will not be
out of place here to make a few statements as to the general design
and its construction.

The cgg-shaped sewers which were constructed were of con-
crete, the smaller radius being in all cases three inches. A seg-
ment of a six-inch pipe was laid in each to form the invert ; this
was found a very useful arrangement, saving the green concrete
from crosion and affording a firm support for the centreing of the
arch. The pipes were the best quality of vitrified pipe, capable of
stauding all the usual tests. The joint was the well-known Stap-
ford Joint, and was cast on the pipesat the corporation shed by the
city workmen. Thesewers were laid at sufficient depth to provide
for the sewerage of basements.

An important condition of the competition was that no sewage
should be discharged into the harbor; and the author believes that
his was the only design which entirely fulfilled that condition. As
a considerable portion of the suburb, locally known as * Jaes
Bay,” lying to the westward of Beacon Hill Iark, is not of an
elevation to permit its drainage by gravitation except into the har-
bor, the sewage from that area is to be raised by Shonc ejectors
and discharged through steel rising mains into the system of sewers
discharging by gravity. At the north end of Government strect,
and also ncar Point Ellice, are two low.lying areas, the sewage of
which is to be similarly dealt with. With a view to the economical
working of this part of the system, it was suggested that the com-
pressors should be run in connection with the electric light plant
owned by the corporation. 1t is to be regretted that this sugges-
tion has not been considered, although new clectric light works
have recently been erected by the City Council.

The flow of sewage to be provided for was estimated upon the

*A paper read before the Canadian Socicty Civil Engincers.
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following assumptions: (a) That cach individual represented a
flow of five gallons an hour; (5) that each house represented five
individuals, or twenty-five gallons an hour; (¢} that each twenty-
five fect of frontage in the closely built area, and each sixty feet of
frontage in the residential, or suburban localities, represented a
dwelling, or twenty-five gatlons an hour,

A proportion of the roof water was to e admitted to the
sewers, particularly at their upper ends. It was proposed to pro-
vide automatic flush tanks at the head of each sewer; and the Doul-
ton syphon, which the author has used with success, was adopted.
Man-holes and ventilators, which are also used as lamp-holes,
provided for access, ventilation and inspection. ‘The outlet works
and the following lengths of sewers, viz :—

2! 10" X 4! 3* concrete sewer 3,290 lineal feet

2! ¢ x36 v 3t
2! o x ol o” . s 2,640 ** u
20" pipe e 3610 * "

e . 4750 "

157 o . t.590 .

12* . . 2,000 "

10” . " 3,300 "

9" ' " 7.730 " *

& " * 57630 *

togerher with 113 man-holes, 218 ventilators, and 66 flush tanks,
were comprised in the first contract.

Prior to this a by-law to raise the sum of $300,000 for sewer-
age purposes had been approved by the ratepayers after an oppor-
tunity had been afforded them of inspecting the general plan.
This by-law provided that three commissioners, the Honorable H.
Turner, now Premier of the Province, Thos. Earle, M P., and J.
Teague, should have the sole control of the funds and the work.
This proved to be a wise arrangement, as it prevented interference
on the part of the aldermen with the contractor. It is a wonderful
provision of nature that no sooner does the ordinary individual fill
the office of alderman, than he becomes, in his own opinion at least,
a thoroughly competent consuiting engincer. With a few bright
exceptions this was the case in Victoria.  To the hearty co-opera-
tion and assistance the author received from the commus:ioners is
to be attributed the complete success atlained.

At Clover Point the outlet sewer, two feet ten inches by four
feet thiree inches, terminates in a concrete house, in which the
sewerage, after falling through a grating, is conveyed in a 22-inch
steel pipe and discharged at a point below L.\V.M,, distant 240
feet from the shore. There is also a 16-inch steel overflow pipe,
120 feet long. Both these pipes are laid in and covered with con-
crete, the channel for them having been excavated in rock. It was
the intention to protect the outlet ends of these pipes with gratings,
but when in 1892 the Municipal Council terminated the contract,
subject to a six months' term of maintenance by the contractor,
tavo lengths of the 2z.inch pipe still remained to be laid, and since
then nothing has been done to complete this portion.

Leaving the outlet and following the 2 feet 10 in. x 4 feet
3 in. sewer upwards for 696 feet, the south end of the Moss street
tunnel is reached. This tunnel had cight shafts, now converted
into man-holes and ventilators, and was 2,038 feet long with two
curves. Of this distance g21 feet were in earth, 319 feet in hard-
pan and 79S8 feet in rock. Its depth below the surface is from 20 to
50 feet. From the north end of the tunnel the same sized seweris
continuced to the intersection of Moss and Snowden streets, where it
is joined by an 18-iach pipe from the cast and a r2-inch from the
north. At this point the sewer decreases to 2 feet 4 inches x 3 feet
6 inches (Fig. 2) and runs west to Cook street, where there is a
large flush tank, thence it runs north to the intersection of Cook
and Southgate streets; its length is 3.304 feet. Here it again
decreases to a 2 feet x 3 feet (Fig 3) and is continued westerly,
partly along a right of way purchased by the city to McClure street,
a distance of 2,605 fect. The fall in these sewersis 1 in 1,200, At
McClure street the James Bay 18-inch pipe and the Humboldt
street 20-inch pipe connect with the 2 feet x 3 feet sewers. The
latter from east of Gordon street to the intersection of Fort and
Whart street, is laid in a continuous rock tunnel. This main is
3.583 feet long to the corner of Store and Johnson streets, where the
Storc and Johnson street mains connect with it. The 18-inch Store
street main is continued to the intersection of Chatham and Gov-
ernment streets, where the sewage from the low-lying area
before referred to, enters it. Beyond this again the sewer
is laid cast and north, at various points recciving sub-
sidiary mains. Returning to the intersection of Cook and
Southgate streets, an 18-inch pipe has been laid on the former
street to its intersection with View street ; beyond this street it will
be scen that several smaller mains and their branches are tributary
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to it The residential district of James Bay, south of the harbor, is
treated in a similar manner. Considerable difficulty was experi-
enced in the alignment of the pipe sewers, large fire tanks were
found sonmictinies in the middle of the street, sometimes at thesides,
water and gas pipes erratically wandered from side to side, old box
drains, some running, some choked with filth, were continually en-
countered , blasting was frequently necessary withina few feet of
these obstructions, and it speaks well for the care and vigilance
exercised by the contractor that in no instance was any damage
done to water or gas mains.

The principal quantity of concrete used was, of course, in the
construcdon of the egg-shaped sewers and man-holes. This was in
the proportion of 234 shingle, 234 sand, and 1 best English Port-
land cement.  The shingle and sand were both from the sea beach
and were perfectly free from impwities. Very great care was exer-
cised in mixing.  On a roomy platform a rectangular frame, with-
out top or bottom, was placed ; in this was deposited 2% barrels
of shingle, which was spread to an even depth ; on this 2} barrels
of sand were similarly spread, the two layers aggregating 6 inches
1n thickness ; on top of the sand one barrel of cement was evenly
spread, and the frame removed ; the whole was then turned over
with shovels two or three times while dry till thoroughly mixed,
after which the turning was continued, while water was gradually
added through a rose nozzle until a sufficient consistency was at.
tained, when it was immediately wheeled into place, deposited on
thin layers and immediately rammed. All surfaces unfinished at
the close of the day were left rough and porous, and well grouted
on the resumption of the work During the construction of the
concrete sewers malicious reports were constantly being circulated
to the effect that the sewers were leaky, that the grades ran in the
wrong direction, etc, yet, upon the completion of the work, when
men were sent through for the special purpose of detecting any
flaws, it was found that the sewer from invert to springing line was
a monolith 9,244 feet long without crack or flaw, at the junction
with the arch a few small leaks were discovered which were easily
stopped with a little cement  As the ground water was higher than
the crown of the sewer, it is thought impossible that a leak in the
itvert cc sides should have remained undiscovered.

The method adopted in building the concrete sewers was as
follows .-

In earth the trench was excavated four inches wider than the
outer measurement of the sewer, and nine inches below the level of
the invert, and the sides planked with two-inch lumber. In fine
sand a plank bottom nine inches below the invert was also placed.
In rock or hardpan the planking was altogether omitted, and the
concrete was in this instance to be not less than six inches thick.

In the bottom of the trench the concrete was well rammed to
a sufficient height to allow the channel pipe to be laid with abso.
lute accuracy, both as to grade and alignment, lightly resting on
the channel pipe, and secured to the planking on each side, moulds
shaped to the lower section of the sewer were placed, and the con-
crete well rammed between them and the plank wall witha T-
headed iron having a slightly curved handle. These moulds were
allowed to remain thirty-six hours; that is to say, the moulds
placed on Monday would be removed on Wednesday, another set
being used for Tuesday’s work. Upon the removal of the moulds
the surface was rendered perfectly smooth with two to ons cement
mortar, after which centres for the arch, resting on the channel
pipe, were placed, and the topof the walls having been well grouted,
the work was carried on ina similar manner. In order to givesome
employment to Victoria brick-yards it was originally proposed to
build the arch of radial brick, but the difficulty of obtaining
thoroughly good material caused this plan to be abandoned, after
between 1,700 and 1,800 feet of brick arch had been built, and con.
crete was substituted.  As the work proceeded water was pumped
into the sewer to prevent the concrete drying too sapidly. The
concrete for the man-holes was handled in a similar manner, It
may be stated that the man holes and flush tanks were made rec.
tangular to save the heavy carpenter’s bill which would have been
incurred in making oval or circular moulds, as many different ones
would have been required, the man-holes varying much in size and
shape, particularly on the main sewers By using the rectangular
form the frames of rough plank could be set by common labor, and,
if not used again for the same purpose, could be utilized in timber-
ing trenches, etc.

In rock trenching the excavation was carried down six inches
below the invert, and the bed brought to its true grade with 14 to 1
concrete. When unsound ground was found in the bottom of a
trench, it was, with the exceptions hereafter noted, removed and
replaced with 14 10 1 concrete.  In 1890 a company was engaged in
the vicinity of Victoria in the manufacture of drain pipes, etc., but

at that date bad not placed any sewer pipe on the market. This
company, however, contracted to supply the pipe required, partly
from its own works and partly from San Francisco. The pipes were
delivered by the company at the corparation yard, when they were
culled, tested, provided with the Stanford joint, and delivered to
the contractor’s tcams. To show the small probability 6f a defec-
tive pipe reaching the sewer, let us trace one through the ordinary
course. Having been delivered at the yard, it was accepted or re-
jected, if the former, it was stacked, if the latter, it was carted
uway or broken up. Its next appearance was in the pipe shed,
where the joint was cast on it, and if thought alittle inferior it was
placed on one side to be used in the ventilators, after which it
would be ready for delivery tothe contractor. On its arrival at the
trengh it would: be again examined by the inspector on duty before
it was laid. It is confidently beliecved that there are no damaged
pipes in the sewers, with the exception of a few slightly cracked
large ones, which, having retained their shape, the contractor was
permitted to surround with concrete. (Trans. Can. Soc. C.E., vol.
viii., part 1.)

The Stanford joint, first introduced by the author on the Pacific
Coast eight years ago, is so well known that it is needless to
describe it. The kettles for boiling the tar, to evaporate the
ammonia, and for melting the **compo’ ready for casting, were
heated by gas at a cost for cach of about 1334 centsa day. The
*compo” was made of crude rock sulphur, clean sharp sand (not
sea), and coal tar. The proportions of the materials varied with
the size of the pipe, a greater proportion of sand being used for the
larger sizes than for the smaller. An average mixture would grob-
ably be about four of sulphur, six of sand, and one of tar by measure.
The cost, owing to various circumstances, proved larger than was
anticipated, but the results have proved so satisfactory that the
author would not hesitate to employ the same joint again, It must
be remembered that the cost of laying is less than when a cement
joint is used, that a defective pipe can be removed and replaced, or
a junction substituted for a straight, or an absolutely water-tight
joint made in a wet trench, or under water, with reasonable care,
and with great rapidity., No separate account was kept of the time
occupied in jointing, and that spent in receiving, culling, testing,
and delivering ; but the author is under the impression that one-
third of the cost of the yard may reasonably be deducted for the
latter Upon this basis the following would approximate the cost
of jointing per lineal foot of pipe, viz.: 8 inches, 6} cents;g
inches, 74 cents; 1o inches, 8¢ cents; 12 inches, 10 cents; 15
inches, 1224 cents ; 18 inches, 15 cents; and 20 inches, 16 cents.
‘The contract prices for laying was 6 cents for 8, 9, 10, 12 and 15
inches, and 10cents for 18 and 20 inches per lineal foot ; this price
included loading, hauling, and unloading.

Man-holes have been placed at all junctions of sewers, and at
all changes of direction, whether horizontal or vertical. In leading
the subsidiary into-the larger stream the former follows a curve,
the radius of which is five times the diameter of the sewer, and the
tangents of which are the directions of the two sewers. The invert
of the smaller sewer is in all cases raised above that of the larger,
and the fall is slightly increased on the curve to compensate for the
increased friction. At the o .tlet of each man hole a flushing groove
provides for the accumulation and instantanenus discharge of a
considerable volume of wateror sewage, shoulda flush be required.
The inlets in man-holes are provided with vulcanite flap valves. All
man-holes act as ventilators, being provided with perforated cast
iron covers, beneath which are suspended dirt trays. Through
these covers access is obtained to the sewers, step irons of the usual
description being built into the walls.

Ventilators, which also act as lamp-holes, are provided at not
less distances than joo feet They consist simply of a vertical pipe,
proportioned to the size of the sewer, but in no case less than eight
inches in diameter. The pipe is surrounded by seven to one con-
crete, three feet square, the surface of which is one foot bulow the
level of the street, on this stands a cast-iron curb, fitted with a per-
forated cover, the top of the pipe rises six inches above the con-
crete, and is protected by the unperforated part of the cover. Dirt
falling through the cover drops upon the concrete, whence it is
casily removed, while water drains off uader the curve.

It will be remembered that provision was made for an auto-
matic flush tank at the head of cach sewer. , Were the author in
charge of the works at the present day, it is probable that many of
these tanks would be dispensed with as not vitally necessary to the
efficiency of the sewers, at all events at points where the upper
ends of the sewers could be connected with the hydrants. On this
subject the reader is referred to a paper by Mr. Qdell, published
in Trans. Am. Soc. C E., Volume 34, No. 3. The tanks, however,
are economical in construction and in consumption of water, while
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from their position thev benefit those portions of the sewer receiv-
ing but small and intermittent supplies of sewage. One large flush
tank has been constructed for flushing the egg-shaped sewers when
necessary. It is furnished with an ordinary tilting flush gate hav-
ing an area of 634 square feet and discharging 2,800 gallons  If
thought advisable, this tank could be easily rendered automatic.

When, as is frequeatly the case, the main sewers are consider-
ably below the depth required for a branch, the latter has heen laid
at its proper depth and connected with the former by a ramp.

JOUNSON STREET RAVINE :

In crossing the ravine on Store street, it was found that a hol-
low about so feet wide and 25 feet deep had been filled with carth
and rubbish. It was considered advisable to carry the 18-inch
main across it on a concrete rib. Near the uthern side of the
ravine the filling was penetrated by an old brick culvest three feet
four inches by five feet; the filing round this was removed and re-
placed by concrete forming the southern abutment thirteen feet
long and three feet wide ; the northern abutment was three feet five
inches long and of the same width ; a central pier six feet six inches
by three feet divided the rib into two spans of nineteen feet six
inches each in the clear, having rises of onc-tenth the spans. At
the crown the thickness was two feet ; on this the 18-inch pipe was
Iaid in fourteen to one concrete, up to the haunch.

The centreing was made of one-inch plank sprung to the curve
and securely spiked to cross scantlings affixed to the side planking
of the trench. The View street bog is a quaking peat morass about
700 feet Jong and 20 to 25 feet deep. This was crossed on piles driven
in pairs supporting a plank floor on which the pipe was laid in con-
crete. At the end of the first three months a slight settlement,
about 324 inches, if the author's memory is correct, was found to
have taken place; but as in the following six months no further
change counld be detected, and the lights in the lampholes could be
seen from the manholes, it was not thought necessary to take steps
to bring it to its true grade. The Snowden strect sewer, 2 feet 4
inches x 3 feet 6 inches, passed through a water.charged running
sand, which necessitated lining the trench with plank floor and
sides, and keeping a powerful centrifugal pump constantly running.
Below the level of the sewer a small box drain was run to a sump
at the pumping engine. After this no difficulty was experienced in
construction. The Humboldt street sewer was laid, as stated be-
fore, for a considerable distance, some 1,200 feet, in a rock tunnel :
the bottom was cxcavated six inches below the level of the invert
of the pipe, which was laid in 14 to 1 concrete. Access to the tun-
nel and its drainage was provided for at the man-holes. At all
points where junctions for house sewers were, or were likely to be
required, a side trench was blasted out for about five feet before
the main was laid. In making the connections, the main is pro-
tected by sacks of earth from the effect of shots until the trench
or tunnel is ready for the reception of the house pipe. No diffi-
culty has been experienced hitherto in making these connections,
nor has any injrry resulted to the maian,

HOUSE CONNECTIONS.

Curved junctions for pipe and slants for concrete sewers were
placed at all points where house connections were, or were likely
to be, required  The upper ends of these junctions were at such a
level as to preclude an overflow of sewage through them unless the
scwer itself became choked. As many of them were not required
for immediate use, they were provided with earthenware stoppers,
through which the ground water was allowed to percolate into the
sewers; this was considered advisable, since the system was de-
signed for a considerable add** “on to the existing population, and it
was thought that the small amount of sewageavailable could hardly
be depended upon to render them self-cleansing. At each junction
a piece of 2 x 2.inch scantling was brought up to the surface.

In order to have a trustworthy record of the positions of the
junctions, plans on a scale of 50 feet to one inch were prepared,
showing all man-holes, ventilators, flush tanks, and junctions, with
the measurements of the last from fixed points  On these plansare
also shown all buildings, with the position of the house pipes, and
the ports at which they enter the buildings 10 conaect wih closets,
baths, sinks, ctc. They alsoshow the nature of the subsoil, whether
carth, hardpan or rock. The drainage of basements, and the ad-
mission to the sewers of subsoil water, and the exclusion of sewage
from the basement drains was a matter which received serious con-
sideration. ‘'To attain the foregoing results a special trap was de-
signed, whichso far has been found to answer the purpose. This
trap is sometimes placed under thesidewalk, sometimes in the base-
ment in a sump hole below the level of the floor, in which the
subsoil water is collected. Its body is of cast-iron; it is provided
with ventilator and fresh air inlet; the subsoil water enters through
a brass flap valve with ground faces. The valve can only open to

admit the subsoil water when the heal exceeds that of the sewage
pressing against its inner side. To prevent foreign substances en-
tering the trap through the valve a fine grating is provided, inde=d
the author has suggested that in addition to the geating the water
should pass through a filter of small shingle. Several of these traps
have been in use for the past two or three years, and it is believed
have given general satisfaction, The method of hangiug the valve
has proved simple and efficacious. The flap is suspended from two
hooks, which allow it aslight horizontal play, so that when pressure
is applied from the inside, the ground faces are immediately brought
into close contact.

ABSTRACT OF COST.

Excavation other than trenching ............$ 3.225 14
Fillingeooiieiieenieiienannen. 891 06
‘Trenching, tunnelling and back filling........ 106,371 85

ces et sesenenrs

CONCICLE vovvvinternnrriocnanaseneansssassess 02207 40
Bricks, radial incement ......cci0iiiiiaiiis 3659 12
Pipe laying and haulage .. ... oivveieniia. 2,524 52
Timbering left in trenches, tunnels, etc. .¢.... 9,037 75
Cast irON i cceiiiiiereiettenrsscascennsness 0,307 52
Wroughtiron........ . ..oiivieiiien.n eee 1237 45
Steel pipes .ovoiveriiietiieiies ceteeeneess 1,377 00
Vitrified pipes .ooovivnean.. ceeeees veee.e 28,325 09
Sundries covver seviieeiann Crareiereeaaa 126 35
Purchase of right of way . ........ooeviiier 3044 37
‘I'wo man-holes, 3 vents, xﬂush tank, additional 1,023 oo

$229.958 o1

The cost of the pipe shed, 8o feet by g0 feet, and plant, and
fencing the yard, 1%o fect by 160 feet, was $1,711 53. The ground
was rented by the corporation at $240 per annum,

The following table shows the percentages under the different
classifications, together with the total and average cost per hineal
foot of trenching, tunnelling, and back filling. The average is in
earth 77 4. hardpan 1.7, rock 20.9 per cent. .

Percentage.

Length Average
in Hard. cost per
Scwer. feet, Earth. pan. Rock. foot. Cost.
2l10" x 4'3° 3245 47 16 37  $869 $28202 40
2' 4 x 36" 3394 100 0 74 2,517 96
2! 0" x 3! 0 2,605 100 0 65 1,686 go
200 3837 35 G5 1o 20 39,131 42
18 5,027 82 1 17 3 ot 15,146 0o
15° 1,342 88 12 1 28 1,711 90
2 1977 100 073 1,447 13
10 4.428 X1 16 145 6,429 73
9" 926 47 53 335 3.105 79
8 7944 o1 9 o 88 6,992 52

Of the excavation for man-holes, etc , the rock amounted to 18
per cent.

BRITISH COLUMBIA.,

The attention that is now being paid to Briush Columbia as a
promising and safe ficld for the investment of capital in mining
enterprise is fully warranted by the past few years® development
work carried out under great difficulties. These difficulties have
consisted firstly, in the inaccessibility for many months in the year,
under ordirary conditions, of some of the best mining territory,
and secondly, even in the summer months, want of continuous com-
munication by water and rail. The latter obstacle is being rapidly
overcome, and the most important camps before snow comes again
will be its much better shape for regular shipments and at fair
freight rates, instead of those they have hitherto experienced. The
former drawback, viz., that of a long and severe winter, cannot be
changed, but it will be materially mended in the future by the rail-
road extensions now being carried out, and which will be kept open
just as are the Canadian Pucific and other northern roads.

Trail Creek, with Rossland for its central point, has made
already a remarkable record; in 1894 the total value of ore shipped
was $125.000, coming from three mines ; while in 1895 the value of
the shipments was more than $1,000,000, and to judge from work
now going on and shipments already made, it would not be sur-
prising to see an aggregate of $4,000,000 during the present year.
Smelters are in successful operation, which will aid development
materially, as hitherto only the higher grade ores have been able to
stand the expense of freight, smelting charges and in some cases
duty, by shipping to Helena, Tacoma, Kansas City and Omaha.
Nelson is also showing up as a most prosperous centre, to which
the properties of the Hall Mines, Limited, most decidedly con.
tribute in an important degree. The cost of fuel is not probibitive,
and the Hall Mines Company is sensible in matting its product
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before shipmeat, and we have no doubt that the example of this
company will be followed by others, and that both cost of treatment
and freight to market will thus be matenally reduced owng to mn-
creased and heavy tonnage over the railroads =The Eugincering
and Mg fonal

Far Fug Casanies BExaixeex,

MULTI-CYLINDER AND MULTI-CRANK STEAM
ENUINE.

We present our readers in this issue with an engraning of a
type of steam engine, the mnvention of W, Golding, of New
Orleans, La, and descnibed by him as follows  Upon a common
bed-plate there are erected eight standards, upon which are placed
as many cylinders . throngh the bed-plate there runs a cemral
shaft. At the four corners of the bed-plate there are four smaller
shafts, which have a cranh on either end, which are placed at nght
angles, thus constituting four pairs of engines, each pair having
cranks at night angles to each other, and fornming a succession of
cranks in cight consccutive positions, & division of the aircle into
aght parts  The four paurs of engines actuate the main shaft by
means of two sets of gear wheels, all of same Jiameter. The bed-
plate is ten feet long by five feet wide; from the bottom of bed-
plate to the top of cylinders is siv feet The total weight of the
combination s ten thousand pounds.  The ¢y hinders are ten inches
in diameter by tuelve inches strohe

THE CANADIAN ENGINEER.

NEW IDEAS.

TESTS ON PILES.

ln Machery for July, S. Ashton Haund gives some  mteresting
data o~ piles driven into hardpan  Comparison is made between
pmles with conical cast iron points, pyramidal cast iron powts, and
unshod piles  The penetrations were respectively 8 feet, 10 feet
and ¢ feet, with the same number (3u0) bluws.  The piles were
then pulled out, and in doing this the unshod piles gave much
higher results, showing that the brooming of the point had helped
to lock the pile in place

HOLLOW SHAFTING,

In an editorial in Machinist for July z2nd, the prediction is
made that hollow shafting vill soon replace sodid ; this is based on
the statement that keys do not help to keep pulleys from turning,
but that it 1s the friction on the cylindrical surface which is the
chief factor, and that this can be caused by clamping on by bolts
better than by keying . this would do away with the chief difficulty
w the use of hollow shafting by removing any tendency to distor-
tion.  The manufacture of seamless tubes by the Mamismam pro-
cess makes the manufacture of hollow shalting practicable, and
should this hind of shafting be found feasible, a great advance will
be made, as the torsional value of metal varies as the fourth power
of its distance from the centre, thus effecting a great saving of
metal

- - - e - -— . P

MULTLCVLINBER.

Fius combination 1s <md to have developed by brake test two
hundred horse-power without ary sign of straun or heating of the
journals, and during continual service develops 1n actual work per-
formed onc horse power for one and three.cighths pounds of coal
per hour, taking steam from a common rcturn tubular boiler  The
actual work referred 1o was the lifung of suo000 gallons of water
one hundsed fect bigh, dunng continuous service, with 350 pounds
of coal per hour.

In this system the steam s cut oft n each cilinder at one.
cighth of the piston travel, each eyhinder receiving ard exhausting,
independent of each ther, but nut into each other. as 1n compound
cagines. There is no tly-wheel, none beiny required § the revolution
is perfect, whether revolving one revolution ur two hundrad It is
claimed that when working under the brake test the engine may be
stopped and started without slacking up the clamps and without
any external assistance.

The ¢ onomy of this engine is due to the fact that the rotative
cffect i< being made simultancously from cight parts of the arcle

Tug Niagara Falls Power Company was recently visited and in
spected b, Nicola Tesla, Edward D Adams and William B
Rankine, of the Niagara Falls Power Company, and I'aul . Cra
vath. New York. (icorge Westinghause and i1, 11 Westinghouse,
of the Westinghouse Electric Company. of Pattshurg; George Mel-
ville, Chief Engincer of the United States Navy, and Theodore N.
Ely, supenintendent of motive power on the Pennsylvamia Railroad.

NEW LURRICANT FOR CAR AXNLES.

The IPrasvian State Raulways bave invented a new lubricant
compuned of a mizture of oils and fats which lessens the expense
of lubnicating car axles about onc-half  The composition costs
the Prussian Government fifteen cents per pound, and the con
sumption is only twelve grains per car, per 100 miles; there is also
an cconomy 0 attention, as it requires renewing only once cvery
s kilometers (3.500 miles) run, and it is also much cleaner, not
dripping as our ondinary ails do  The method of application is
that of top. bottom and front impregnated cushions made of some
shoddy felt material, the remaunder of the space being filled in
with the composition

ADULTERATION OF ENGLISH IORTLAND CHMENTS,

The report of Dr W Michaclis, the eminent German cement
expert, to the Landon Chamber of Commerce, shows by an clabor-
ate series of tests that the addition of Kentish ragstonce (an argilla.
ceous limestone) to English Portland cements is as bad in fact as
any ane with knowladge of the chemistry and action of cements 1n
reneral might expect, and as the using public has suspected.  While
the addition of 15 or 20 per cent of any coarse, hard adulterant does
not aflect neat tests, the sand tests made on the adulterated article
gave much lower results than thesce with purc cement and sand. This
will, we hope, put a quictus on thosedishonest manufacturers who,
relying on neat tests to justily them, have produced this inferior
adnlterain) article for some years past.
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NeRAY LIGHTS.

Tesla and Edison scem to have about perfected a light pro-
duced by Crooke’s tubes, in which the vacuum--a high frequency
current and a fluorescing substance—give a brilliant light of high
candle power. Pine knots, tallow dips, kerosene oil, gas, incandes.
cent lights—X.ray lights.  \What next ?

ELECTRIC WEEDING,

Weeds along the Hhnois Central R. R. were electrically killed
by means of a wire brush conveying the current to them froma
dynamo mounted on a gondola, the return circuit being through
the mils. The weeds during the day following the application
showed no signs of change, but afterward were dried up and quite
dead.—Electrical Engincer

BRST INSULATION.

Recent experiments have proved that ordinary red paper is

a better insulator than cotton or hnen fabrics, under a variety of

condgitions.
RESISTANCE OF WISMUTH

Whea placed in a magnetic field, the resistance of bismuth is
materially increased ; and if, under these conditions the metal is
cooaled to 186% C , its resistance is 46 times greater than at ordinary
temperature — the above temperature being obtained by immer-
ston in liquid air.—Electrical World,

DIRECT CONNECTED GENEKRATORS IN ESGLAND

Mention is made in the various English journals of the instal-
lation of the first direct connected generators used in railway work
there. The plant is at Hartlepool, and includes \Villans engines
and overtype dynamos, the engines being placed on a pedestal to
permit of coupling the shalfts.

MULTIPLE EAPANSION ENGINES UNDER SMALL LOADS.

Contrary to popular opinion, Prof. Durand has found that mul-
tiple eapansion engines are more cfficient under small loads than
compound ; the change of view has been caused by the more in-
telligent analysis of the various losses from the coal pile to the
clectric generator.-~American Electrician.

LAMP EFFICIENCY.

According to Palaz, the light.efficiency of the incandescent
lamp is three to five per cent., and of the arc light about fiftcen per
cent.—~dAmerican Electrician.

HIGH VOLTAGE IN LIGHTING.

The tendency to higher voltage in every branch of the clectri
cal business has been followed in the use of 220-volt incandescent
lamps. Their cfficiency are slightly less than t10-volt lamps, but
an advantage is gained that less trouble is had with consnmers.
The firc risk is not greater with the higher voltage, provided proper
attention is paid to fittings. Cut.outs appear to act more suddenly
and certainly at higher voltages. Anchored double filaments are
the best for long life, and there has been less blackening of the
glass. Oaly two plants utilizing them arc in operation in America,
but England seems to lead in the adoption of the higher voliage.

GARBAGE DISPOSAL. .

The tendency of modern practice in European cities for the
disposal of city refuse is growing towards cremation as the salest
and least expensive method, says the Engineering News. The city
of Hamburg, dircctly after the terrible cholera epidemic of 1892,
found itself placed in 2 peculiar and trying position. On accouat
of the danger of infection from cholera germs which might be
lodged in the garbage and house refuse, nobody could be found who
was willing to receive it. as had been done before: and the city was
therefore driven to provide some meaas {or speedily and cconomi-
cally getting rid of it.  Destruction by fire offered them the only
solution, and as a result their present efficient and compact plant
was cvolved from the studies made under the direction of their
chief engincer, Mr. F. Andrcas Meyer. At the time of my visit to
this plant. in November, 1395. only sit cells were in operation, but
the results from thesc were so encouraging that thirty new cells
were under coastruction, and, 1 understand, have since been
finished.

Many other continental European citics are debating this
question, and watching the results of the Hamburg and Berlin ex-
periments.

In Great Britain destruction by hire is the universal practice
for the inland towns and for many seaports as well. There are
morc than 47 towns having destructors, with a total of over 500
cells. The list cannot be made complete. as many of the plants are
constantly adding new cells as they are nceded.  Manchester has
63 cclls:® leeds, socells; Birmingham, 37°° cells; Bradford, 3s.
and so on.

*Some of these are Galloway bolers an which they bura mechamically
ot} lrr-l‘uw-. for stcam powet.
*c In LM,

‘The Hamburg plant is one of the largest garbage destruction
plants in the world, and has a greater number of cells in one com-
bination than any other.

‘The experiments in Hamburg, the results of which are not yet
made public, promise to be very interesting and valuable.  ‘They go
into the determination of the proper dimensions to be given to the
various parts of the furnaces and flues to produce the best results.
‘They include, among other things, a determination of the quantity
of ajr required for the combustion of a ton of garbage, pyro-
meter tests and anemometer and barometer tests of the draft below
and above the grates, as well as in the flues and stacks ; also the
relative cfficiency of combustion with steam draft and with air
blast. With either of these forms of artificial draft the quantity of
orygen supplied to the fires can be regulated at will, the difference
between the two being in the amount of moisture supplied with the
draft.

The process of burning is entirely chemical in action, and is
most complete when the conditions are proper for just a suflicient
supply of oxygen to the fire and when the scctions of the furnaces
and flues are just sufficicnt to remove all the products of combus.
tion as they are formed. It is the province of the Hamburg
eaperiments to determine some of these factors, so that the design.
ing of destructors may be based on scicntific investigation.

The Hamburg destructors are built by the Horsfall Company,
under their patents, and embody many improvements suggested by
the Hamburg authoritics, asa result of their studies.

In the article referred to above, the analysis given in the first
Berlin progress report, for English refuse, might be considered as
repre.entative of the composition of the average ash-bin refuse of
England It is the analysis made by Professor Forbes of the Pad-
dington refuse. Below is given Joseph Russell's® analysis of the
average composition of the london ash-bin refuse, which 1 have
arranged in the same manner as that given in the Berlin analysis,
for purposes of reference ; it will be seen that the London refuse is
exceedingly rich in the products of imperfectly burned fuel : cven
more so than that given in the Berlin report for English cities -

Coalandcoke vuvnnnnenieniiiiinies teiivnennn Sy
RBreeze (cindersandashesy ... . (oLl 63 0
Paper .o e g2
RS ittt ittt e e .39
BONeS cuiiiiiiiiiciiiieiiesnenctiaces cennenn . 33
Straw and other fibrous material ... ... ....... 322
Vegetable, mineral, et€ cvovviiniiiniiinnenen. 3.01
Fincdust «.c.aeeee.. P Ce eeeen R TR 1
Brokenglass..coooiiiiaiiiaiiiiiiiaiiiiiiins g7
Iron ...coeae.... vectataineans B}
Broken crockery .coovennn. Getecrceneaiereaenas . .55
Tins ce.ue.n tteetseesectas casssssssscesasnnseaa 79
Bottles ............ cesscacces teceeretenecenenas .96

100 00

The city of Leeds, in Junc, 1894, made a series of interesting
tests of their destroctors to determine their capacity and what it
would cost to burn different quantitics of garbage per day.

The results of these tests are set forth in x very interesting
paper read before the Public Medicine Section of the British Medi-
cal Association, August 2nd, 1894, by J. Spottiswoode Cameron,
M.D., D.Sc., etc. It was published in the British Medical Fournal
and also in Sublic Health, November, 1395

A short abstract from this paper may not be uninteresting here.
Before giving this extract, however, it may be well to state the dis-
position which they make of the different classes of city wastes.
Thchorse droppings on the strects are largely cleaned up by farmers’
lads sent in for the purpose,  Each has a smail cart and a pan and
brush, and the city allows them the privilege, without cost
to cither party. What these lads do not collect the city gathers up
and mix:s with the stuff from pans and closets and sells it for
manure  The sweepings from the paved streets they take to certain
localitics and stack in piles to use as a binding material for the sur-
face of newly macadamized roads. Sewage sludge they pump into
piles about sox Go and 2 fect decp, surrounded by an earthen em.
bankment  The water is allowed to drain, and then the farmers
come in and take the sludge away.  The city used, formerly, to gret
five shillings a ton for this partially dricd sludge.  After a while
they were glad to get onc shilling for it, then sixpence, and now
they are glad to be able to get rid of it without expense.  The ash.
bin refusc is taken to the destructors and burned, together with the
refuse from markets and manufactonies. The sorting of the ma-

° In apaper read before the Sanitary Institute, Feb, § 8, 1302
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terials at the destructors is done by hand, and consists merely of
removing the pieces of iron and other large incombustible materials.

The following is a description of the cells in which the tests
were made, taken from Dr, Cameron’s paper |

« The cells are placed back to back and fed from the top. The
material passing over a bull-nose division to the two sets of cells,
passes on to the concave side of an arc of a circle of fire bnck. At
the lower part of the curve the material reaches the fire-bars. These
are sloped at an angle of about 30°. and have an area of 7 feet wide
by 5 feet long. The walls of the furnace are lined with fire-brick,
and just above the bars a strip of iron is fixed, but not in contact
with the brickwork, to prevent the clinkers from fusing into the
latter.”

Underneath the fire-bars steam jets are introduced, two to each
cell. These jets are made of two frustums of cones joined at the
smalf ends, at which point they are 6 inches in diameter: at the
larger ends they are g inches in diamcter, the total tength being 3
feet. The jets of steam vary in size from !y inch in diameter to 3
inch, with the boiler pressure of Go Ibs. per squate inch. Dr. Cam-
eron continues as follows:
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“ {n 189t experiments were made at the hadacrestreet destruc.
tor to ascertain, amongst other things, what the difierence in tem-
perature was with the steam jets and without, with the following
result- The experiments extended over two periods of =4 hours
cach. similar material being used on cach occasion (19 hours dry
ash-bin refuse and five hours wet ash-bin refusc), and temperatures
taken hourly. It was found that the tea cells burned G.2 tons per
cell without, and 6.7 tons per ccll with steam jets. The same num-
ber of men were working in cach case  The temperature without
the jets averagod 1,338 F., counting three observations when the
pyrometer index tonched its maximum as 1.500" F. \WVith the jets
the average was 1463 FF . bot these incloded 17 observations when
the pyrometer could register o higher. It is possible that the
excess of temperatares of 346° F would have been more like 5007 if
we could have registered i1 .

These temperatures are presumably in the weils, although the
record of the experiments docs not say so.

THE CANADIAN ENGINEER.

In Liverpool, . lercy Boulnois writes me that a set of
temperatures recently taken in his destructors gave the following
values:—

Degrees ¥,

Temperature fn the cells ........ ...... 900 to 1,000
Influcclosetocells ....c.ooiiivaiiian.. 000 LOOO
In flue before cremator ....voeceen, vesess OO ' 700
INCrEMAatOr coveerevverroneses sasaneass 1,500 *° (oo
In base of chimney .... ...... ¢ eseennes 675 ** eeen

They have a natural draft only, from a tall chimney.

Quoting again from Dr. Cameron's paper on the tests at
leads —

“The amount of work done by our destructors in 1894 was
cquivalent 10 the burning of 63.132 loads of rubbish, weighing
65,151 tons.*  Some of the cells were not working full time, but the
quantity named was burned in 11,634 cell-days, which is equivalent
to ncarly 5.6 tons per cell per day.”

The experiments made in June, 1894, by Messrs. Darley & Put-
man, at the request of Mr. Hewson, City engineer, were conducted
under the following general conditions:

*The furnaces . . . had a grate area per cell of 335 square fect
werc in full go, and were clinkerexl immediately before the com-
mencement of the tests. The tipping floor was cleared: all the
material placed upon it afterwards was weighed, the material at the
end of the experiment being weighed and deducted from the gross
amount placed there. The clinker removed was also weighed, but
no computation was made as to the increase or decrease in the
amount of fluc dust. The experiments lasted for cither 12 or 24
hours each, and ended with a clinkering of the cells. The wages
were calculated at the rate of five shillings per working day of cight
hours. The steam jets (used in all experiments but one) were two
for each cell.

*The general lesson from these experiments, not carriad out for
the purpose of exploiting any patent, but merely to test our own
existing plant, is to the following effect : * The amount consumed
per cell increases with the frequency of clinkering, but the cost per
ton burned is increastd at a more rapid ratio. The frequency of
clinkering can be rendered practicable by increasing the rapidity of
combustion. This can be done by steam jets, and the most fre-
quent clinkering and the greatest amount burned per cell was ac-
complished with two !.inch jets at G0 lbs. boiler pressure. The
cost in firemen's wages, however, in obtaining these tremendous
results (261 tons per cell, per day) was nearly §3 per cent. higher
per ton burned than whea the clinkering was every two hours aud
the consumption ten tons per cell per day. It must also be added
that the wear and tear of the plant is much greater at the higher
output, though exactly in what proportion the cxperiments do not
cnable us to say. On the whole, the high output method of work-
ing the destructors is not cconomical.” **

The writer visited these works (Leeds) Iast December, and was
informad that the most economical rate of combustion appeared for
them 10 be about 645 tons per cell per day, but that the rate would
vary greatly with the varying composition of the refuse.  On mar-
ket days, for instance, it wonld not burn neasly so well as when it
was ordinarily dry and contained much coal. The stuff which they
were called upon to dispose of varied considerably . sometimes they
would have large quantitics of spoiled canned goods and occasion-
ally large quantitics of condemaed meat. On one occasion they
had a lot of condemned hogs which they put into the furnacc whole.
They burned very rapidly, 2 whole hog disappearing into ashes in
about half an hour.

In Cambridge, England, the writer visited the new destructors
built under the directionof John Wood, C.E.. of Liverpool. These
firnaccs are remarkable in the results obtained in the development
of power from the burning of garbage. It must be said that the
composition of the garbage is very favorable {or soch purposes,
containing, in the writer's apinion, a large quantity of paper, straw,
tags. wood, unburned coal and cinders. The destructors ase
asranged so as to develop the sreatest possible heating qualities for
the purpose of gencrating stcam, 10 pump the sewage of the city
to the farm, two miles diszant, where it is spread over the surface
The destructors are alternatal with 3abeock & Wilcox boilers in
soch a manacr that cach boiler has two desteuctors to furnish it
heat.  Cremator fires can also be built in the fire-boxes under the
hoilers, in order to destroy the unconsamad gases resulting from
the lost of heat in heating the boilers and to sopply extra heat for
the boilers if necessary. The work which they get from their plant
is sofficicnt at present to pamp 1,250,000 gallons of sewage pet day,
with a lift of 40 ft. The pumps are in daplicate, made by Haw.
thomne, Davey & Co., of Loeds, and are of about 50 h.p. cach. They

e Thie is cquivaknt 10 alownt 333 Ibs of rc!;tv; m petson per annom.
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run now on 50 Ibs. steam pressure, which is generated by the heat
from two destructors. They run the pumps in two shifts of six
hours each per day. They do not get enough garbageat present to
run all day and night too, and so they are obliged to use coal under
the boilers at night, until the morning collections come in. The
cells are fitted with 13oulnois & Brodie’s patent charging cars. They
burn from eight to ten tons per day per cell, with forced draft, sup-
plied by a fan blower forcing air under the grates. They develop
about 3o h.p percell in this way. Southampton also has recently
. made plans for increasingits present destructor plant with four new
cells arranged on the same lines as these Cambridge destructors,
and they arc anticipating an addition of 120 h.p. therefrom.

THE LATE WrIl. HASKIiNS, MEM. CAN. SOC. C.E.

The late \Wni. Haskins was born May =29, 1825, at Coolkeno
Hall, county Wicklow, Ireland. He was 2 son of Abraham Has-
kins, who came from England and settled in the county of Wick.
low, and Margaret Fitzmaurice, daughter of Col. Fitzmaurice. Her
father and three brothers were military and naval officers: her
youngest brother, James, the late Commander Fitzmaurice, having
served under Lord Nelson at Trafalgar. Ar. Haskins was educated
in Dublin, Ireland, where he studied his profession of civil engineer
at Trinity College, under Sir John McNcill. In 1852 he married
Catherinc Murray, danghter of Huph Murmay, of the county of
Carlow, Ireland. 1e came to Canadain 1852, and obtained a posi-
tion as assistant engineer on the survey and coastruction of the
Great Western Railway. In 1856 he was appointed city eagineer
of Hamilton, Ont., which post he beld at the time of his death.

In addition to the important dulies of city engineer, which
Mr. Baskins so ably discharged for forty years, he was frequently
called in to confer with enginecers in charge of important works in
different parts of the country.  He was engaged as consuliing engi-
neer on the following waterworks systems : St. Thomas, Brantford,
\Voodstock, Ont., and was employed by the Bank of Hamilton at
Ingersoll, Ont., to estimate the value of the waterworks before the
town took them over from the company which had cinstrocted
them. Hc was employed witn City Engincer Keating, of Toronto,
10 rcport on vatious systems of waterworks at Victoria, B.C.; and
he was engincer of the Hamilton and North Western kailway on
the location of its line.

FIRES OF THE [1ONTH.

July Sth—Miller & I'igot, Basket factory, Stony Creck, Ont. ;
loss, $5.000.—]July 16th—Lawson’s brass f{oundry, Queen and
Lyons streets, Ottawa, Ont. ; damages small——]July 15th—A. W.
Cooper’'s copperine foundry, Port Hope, Ont.: damages about
$4.000.~—]July 23rd—DBelleville Box and Basket Co.'s factory,
Belleville, Ont. ; loss, $12.000; insurance, $7.000.~—]July 2;th—The
Canadian General Electric Co., Peterboro, Ont.  The compound
room and brass moulding department damaged, bat fully insured.
——Howden, Stazk & Co., bardware, Montreal; loss about $so,-
ooo.——The Exhibition buildings. Montreal; loss about $50,000.
——Park and Island Railway, Montreal, Power House and equip-
ment, also cars.

Jndus’cri al \otes.

\WATroRre's, ONT, water service has been improved by the
addition of a steam fire pump.

A CATHEDRAL to cost $100,000 is to be built by the Roman
Catholics of Charlottetown, P.E.I.

Jas. Kixa is to rebuild his flour mills at Saraia; Ont., which
were destroyed by fire a short time ago.

Tue proposed sewage farm for London, Ont., is to be located
on the south side of the river Thames, below the city.

Tue Hobbs Manufacturing Company, of London, Ont., is
making arrangements 1o largely increase its premises.

Jonx Dase has the contract for a $29,500 enlargement to the
Normal School buildings, St. James Square, Toronto.

L. B. MoxTGosmeERy is suing the Toronto Mineral Wool Com-
pany for $1,000 for injuries received while in their employ.

‘Tue Rathbun Co., Ltd., is building twenty-five cars for the
Intercolonial Railway at its car works, Deseronto, Ont.

Tue boiler of the sawmill at Warwick, near Sarnia, Ont., ex-
ploded recently.  No one was injured, but the mill was wrecked.

No1re Daxe HoskitaL, Montreal, will probably be rebuilt on
a new site more distant from the new cast end station of
the C.I.R.

Tr* ~"sitcand water-power of the Buckingham Pulp Com.
pany 1+ ¢ been purchased by \Walter Williams, of Buckiogham,
for $15,000.

T. L. WisLsox promises to extend the manufacture of calcium
carbide by the establishment of additional plants at points where
water power is cheaply available.

Tur medal and diploma awarded to John Abell for his auto-
matic engine at the Columbian Exposition, Chicago, 1893, was on
cxhibition in Toronto, recently.

TuE contract for an iron bridge over the river at Rockvood,
Ont., has been let to the Montreal Bridge Company, at $650. It
is to be completed by September 1st.

D. G. Loos1s & Soxs, Sherbrooke, Que., bave taken a con-
tract from the Gardner Tool Company for the czection of buildings
and additions for their works in Sherbrooke.

Woonsrock, ONT., will manufacture lighting apparatus for
acctylenc gas, says the Sentincl-Revieso. There is a successful
machine now in use in the residence of F. Maundrell.

Dr. A, T. WarT, secretary of the British Columbia Board of
ilcalth, bas been in Rossland recently investigating the sanitary
condition of the town. It is said that water works are to be con-
structed.

Josern Honsox, chicl engincer of the Grand “runk Railway
system, bas notified City Engincer Keating. of T.ronto, that the
company approves of the amended specifications fi.r the widening of
the Qacen-street subway, Toronto.

Tue stock of the Erie Iron Company, of St. Thomas, Ont.,
valued at $9.590, has been sold to James Wright & Co., London,
Oant., at 26 cents on the dollar.  Wright & Co., will continue the
works, with William Risdon as manager.

Ronerr DoNaLpsoy & Soxs, Montrenl, machinists and iron
workers, have assigned at the demand of Charles Cushing, with
liabilities of about $23.000. The principal creditors are J-w.
Pyke & Co., $6.3143 A. C. Lestic, & Co., $2.353: C. Cushing,
$3.725%; W. Smith, $z,000.

Tuxg business of Holmes, Moore & Coartwright, mantfactarers
of staves. Inwood, is to be wound up. The unsecured Iiabilities
arc about $34.000. Mz, Courtwright refuses to sign the assignment,
and Van Tuyl & Fairbanks, of Petrolea, have scized the goods to
satisfy their execution, holding that no legal assignment has
been made.

A warr for $25.000 has beea served on the Dominjon Con.
struction Company, the T., H. & B. Railway, and E. B. Wingate,
engineer, by Bracey Bros., contractors, for work and materia) sup-
plicd for the part of the Jinc between Hamilton and Cainsille.
The plaintiffs also seek to have it declared that the final certificate
of Engincer Wingate is not necessary before payment of the monecy
cailed for under the contract for the work donce by the Bracey
Rrothers; alsoto have Engineer Wingate removed from the position
of umpire.
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‘Tue Maritime Nail Works have been compelled to close down
owing to the break down of the engines.

‘Tur general hospital, Hamilton, Ont., is to have two new
steam boilers put in, also hot water heaters.

‘Tne business of Geo. Howe, paints and oils, Ottawa, Ont.,isto
be wound up; assets $10,725, liabilities $14.649.

Ruongs, Cukky & Co., Amherst, N.S., are turning out a num-
ber of open cars for the Moncton electric street railway.

‘Tug town of Deseronto, Ont., is calling for tenders for water-
works construction. Reference to our advertising columns will
afford information to those interested.

AT a meeting of the shareholders of the Hamilton Iron and
Steel Company, it was decided to transfer the smelting works to
the Hamilton Blast Furnace Company.

] Hoovress & Sox, Hamilton, Ont., have been awarded the
contract for the interior woodwork and fittings of the Royal College
of Dentistry, which is now in course of erection on College street,
Tooruto

Tue Ottawa, Arnprior and Parry Sound Railway has created a
new town, Madawaska, Ont.  About one thousand acres of land
have been secured. and there will be adivisional point and work-
shaps: roundhouses are to be erected.

“I'ne Burrell-Johnson Iron Co. have accepted the contract for
the engines for a new steamer being bwilt by John Millard, of
Liverpool, N.S.. and also for the engines of a new steamer being
built for the Insular Steamship Co. at Westport, N.S., by J. A.
McGowan.

Tue Grand Falls Water Power Company, Grand Falls, N.B.,
has recently taken steps to develop its property. and C. LeB.
Miles, the company’s resident engincer, is surveying the route of
the proposed canal. This move was made after consultation with
Messss. Manchester and Baird, of St. John, and a number of ex-
perts from the United States.

Tue director of the Ontario Bureau of Mines, Archibald Blue,
has received word from Sault Ste. Marie that the Lake Superior
Pouwer Company will go exclusively into the production of calcium
carbide. the substance from which the new acetylene gas is manu-
factured. This, if various predictions arc anywhere nearly correct,
is likely to prove a most important Canadian industry.

A rarTY numbering about onc hundred of the leading mer-
chants and business men of Sherbrooke, Que.. accepted the invita-
tion of Messrs. D. G. Loomis & Sons to visit anl inspect their
brick works at Ascot, recently. The wurks, which have all the
latest improvements, arc about ten miles from Sherbrooke. on the
Quebece Central Railway. Great interest was taken by the visitors
in the complcte system as explained to them by their guides, D.G.,
Wm. and Fred. loomis. Messrs, Loomis & Sons are at present
engaged in making two large additions to the Dornion Cotton
Mills at Moatreal, an addition to the Magog Mills, and other
undertalings.

M. R. Pavis, doing business in his own name and also under
the firm name of Davis & Son, boatbuilders, Kingston, Ont., assigned
last month to Robernt J. McKelvey, of Ringston. Mr. Davis has
the sympatby of his creditors in his difficultics, and a compromise
at go per cent. has been arranged, time being given for payment.
The principal creditors are: Thomas Myles & Son. $39t. Me-
Kelvey & Birch, $500. Kingston Foundry, $181; S. Anglin & Co,,
$245: Canada Locomotive and Enginc Co., $200; Booth & Co.,
S$i31: Rathbun Co., $234: Ontario Bank, $100: W Alitchell,
$100 : Chas. D. Durkee, S100. preferred claims, $1.278. There
are some thirty odd creditors of amouats under S:o0, the total
labilities being about $3.850, with assets valued at $2.500.

Junce PurceLl rendered judgment receatly in Montreal in
the casc of Cliffe vs Manning  This was an action {or the recov-
ery of fees and expenses in conacction with the inspection of de-
fendant's boiler. The plea to the action was that, although Man.
ning «id not object to the inspection, still he warmned the inspector
that, as ke had not tequired his services, he would not pay the
costs of the work. The law is silent on the subject of the expenses
connccted with such inspections, but the court held the intention
mus? have been that some arrangement stould take place between
the parties.  No sach arrangement having heen made wn the pres.
cnt instance, the action maust be dismissed. In a similar action
taken by the same person againat the G.T.R. Co., the company
made offers which the court considered sufficient, and judgment
was rendered accordingly.

JAas. WiLsoxn, Merritton, Ont., is running his foundry night
and day.

J. M. Kkrg, carriages, Thomasburg, Ont., has assigned to A, A,
Macdonald. .

Tue town council of Amherst, N.S., is anxious to correspond
with capitalists wishing to promote a grist mill and a woolen mill in
that town.

Tuz Edmonton Milling Company has decided to build an
clevator in cennection with their flour mill at South Edmonton, ,
Alberta.

Tue * Thornycroit ** water-tube boiler is the subject of a neat
descriptive pamphlet, which sets out many valuable features of
these famous boilers.

‘Tue ratepayers of Goderich, Ont., have voted to expend a
large amount on water works improvements, sewage, and incan.
descent lighting systems.

Tue harbor mprovements, at St. John, N.B., will be carned
out by the city, and the wharf, ctc.. built on plans to be prepared
by the C.P.R. engineers.

‘I'ne Messrs: Shaw contemplate building a flour mill at Dauphin,
Man., 100 barrels capacity. They now own a small mill and also a
lumber mill at that place.

GiesnkacHT & WIENS, of Plum Coulere, Man., will build a 100
barrel flour mill at that point, and have Igt the contract for plaat
to Stewart & Harper, of Winnipeg.

HusrariEs & Ronax, of Canton, Ohio, brass founders, are in
correspondence with the Toronto Board of Trade relative to the
establishment of their industry in Ontario.

‘Fue Dominion Cold Storage Company is making some altera.
tions in the old drill-shed building, to cost $7.000, to adapt it to
their purposes as a storage warchouse in Toronto.

Tue McLaren Match Co., Lid., of Buckingham, Que., is now
placing its produdis on the market. The stockbolders are the
sons of tbe late Jas. McLaren, of Buckingham.

Tue Fensom Elevator Works, Toronto, have issued a neatly
illusirated circular settiog out the claims of their safety elevators.
it should be in the hands of all intcnding builders.

J McMartzys, railway contractor, has purchased an interestin
the Clemes & Curric saw mill at Sandon, B.C. A planer and
shingle maclinery are to be added as soon as possible.

Betinovse, Dittox & Co., manulacturers’ agents in cement,
chetnicals, etc. Montreal, have opened a branch office at 47 Wel-
lingion street cast, Toronto, with S. G. Grinston in charge.

Waicur & CusNinGhay, St. Catharines, Ont., have been
awarded the contract for supplying one hundrd hydrants for the
system of waterworks now being put in at Niagara Falls, Ont.

Jaxes Burkince, manager at Winnipeg of the Gurncey-Tilden
Company, is having plans prepared for a new warchouse for the
company ; dimensions 5o feet by 100 feet, four storics and basement |

W P.MeNew & Co., of New Glasgow, N.S., are putting in a
ncw cupola and boiler, which are to be ready for operation this
month. Among other things they propuse to make steel castings
for ore crushers.

Notuixg but distance and the too swilt lapse of time pre-
vented Tie Cavaviax ENGINEER'S accepting the kind invitation of
the Pznberthy Injector Co. of Detroit, 10 cclebrate the manufacture
of the onc hundred thousandth injector by taking part in an excur-
sion on Lake St. Clair on July =5th.

Tue McAnulty Mill Co, of Manheim, Pa., U.S.A., offers to
locate a floug mill machinery manufactory, employing one cundred
and fifty men, and a roller flour mill of 1,000 barrels’ capacity, at
a total outiay of $300,000, for a free site, exemption from taxes for
ten ycars, and $30,000 cash bonus.

Taue Lamont Glass Company, of New Glasgow, N.S., manu-
facturcrs of glass chimaeys, fruit jars, bottles, ctc., have doubled
their works during the past two years, and now employ 70 hands,
with a pay-roll of $500 a week.  They contemplate going into the
manufactare of clectric light bulbs and shades.

ArtisTer McKay, contractor, Chatham, Oat., has, after much
cxperimenting, succeeded in perfecting 2 mammoth steam plough,
which is now in successful operation on his Point Pelee farm. The
plough is propelled by a stcam engine at each end of the ficld, and
petlorms its work effectively.—London Free Press.



e ———— -

THE CANADIAN ENGINEER.

119

‘Tnr Truro, N.S., Condensed Milk Company finished this year
a new wing, built to provide an increased output for their products.
‘The new building is now fitted. up with improved machinery for
condensing the mitk and filling the cans. The condensed milk and
condensed milk and coflfee made by this company are now exported.

Tue Canada Paint Co., of Montreal, is to develop the graphite
mines in New Brunswick, says the St. John Sun. The mineral has
been worked in the City of St. John, at intervals during the past
forty years Previous operators of these mines have shipped the
mineral in its native state: but the Canada Paint Co, propose to
place it on the market as a constituent of several of their well
known products.

Extexsive improvements have been commenced at the M.C.R.
shops at St. Thomas, Ont A new roof is being put on the old
blacksmith shop, dnd all the buildings will be re-roofed. The
smole stalks are being renewed, and pneumatic hoists put in for
all the large machines. It is reported that new machinery, the
latest up to date, will shortly be put in, and the shops equipped for
turning out a great deal more work than at present.

lectric %shes.

ToxuNTOo JUNCTION s going to buy a new go-light dynamo.

Tue Holmes Electric Protection Co., Montreal, is being
wound up.

AN electric railway is proposed to ran between Richmond and
Ottawa, Ont,

Tue Island of Orleans will shortly be connected with Quebec
by telephone.

Durixe June the Galt, Preston and Hespeler Electric Railway
carried 23,000 passengers.

Tue construction of the Quebee Electric Railway is to proceed.
Montreal capitalists are interested.

Tue prospects of the Cornwall Llectric Railway are good. 1t
carried 10,000 people on a receat holiday.

Tue Cataract Power Company offers to supply Hamilion with
power to pump her water supply for $1 3,000 yearly.

Tue Listowel, Ont., Gas Co. intends soon installing an electric
plant when the present contract for lighting the town expires.

Jases Rew, cabinet-maker, Kingston, Ont., 1s putung in an
clectric motor to run his machinery instead of employing steam
power.

Tug standpipe at the waterworks, Chatham. Ont., has been
struck by lightning three timesin a month and the clectric alarm
burat out.

A rerauT has been granted to the Toronto Electric Light Co.
to crect 2 large power-house on the Esplanade, south of Scott
street, to cost $35,000.

G. C. Hixroy, of Victoria, B.C., has installed a soo.light in.
candescent plant in the Victoria Lumber and Manufacturing Co.'s
mills, at Chemaines, B.C.

Ox July 1st the formal transfer of a portion of the C.P.R. was
made to the Hull Electric Railway Co., and traffic was opened
between Hull, Que., and Aylmer.

Tue Hamilton Radial Electric Railway Company has closed
a contract to fit a number of its cars with the brake manufactured
by the Standard Air-Brake Company, New York.

Tue Owen Sound Electric Light Co. is about to supply incan.
descent light as well as arc lights, and S. J. Parker, president of
the company, is planning the enlargemeat of the plant to supply
power.

Tue Canadian Electric Railway and Power Co. secks power to
build an clectric railway from Cobourg via Port Hope, Bowman-
ville, Oshawa, \Whitby, Toronto, Oakville and Hamilton 10 Sus-
pension Bridgeand Niagara Falis.

AT the coming session of Parliament, application will be made
for a charter for the Toronto Railway and Radial Co. 1t is pro-
posed to convert the Belt Line which the G.T.R. found unprofit-
able into an clectric road, and to build branches to outlying towns.

THAT taxes must be paid by the Bell Telephone Company on
its poles in the town of Arnprior, Oat., at a valuation of $1.000, is
the decision of Judge Deacon receatly given.  The company claimed
cxemption on the ground that its income in the town was less
than $400.

Tue Sherbrooke Telephone Co. is building one hundred miles
of new lines.

Mickey, DysenTt & Son have placed an electric lighting plant
in their saw mill, at Severn, Ont,

Tug beavy storm on July zoth, disabled the Gorge Electric
Railway, but did noinjury to Niagara Falls Park and River Raijlway.

Tue Lachine Rapids Hydraulic Power and Land Co. are to
erect poles along the aqueduct to bring in the power from Lachine
to Montreal.

Tue City of Toronto received tenders for the telephone privi-
lege up to July 15th.  Only one tender, that of the Bell Telephone
Co., was received.

Ture Hamilton, Grimsby and Beamsville Railway has received
the grant of a free right of way from the municipality of Beamsville,
Ont., which will be connected with Grimsby Park.

Tue Niagara Falls Park and River Electric Railway Company
has ashed the Ontanio Government to grant perinission to lease 750
surplus horse-power which it cannot utilize, to Clifton and other
corporations near Queen Victoria Park, ’

Deravs which the promoters attribute to difficulties in obtain
ing a charter, have compelled those interested in the proposed
Lanark-Perth, Ont., electric railway to ask for an extension of the
time in which the bonuses voted might be carned.

Junge Davibsox, of Montreal, recently ruled that the street
railway company had a right to use the earth for return circuit and
dismissed the action for $27.000 taken by the Bell Telephone Com.
pany. A great deal of expert evideuce was heard.

Tue Canadian Telephone Company, with a total capital stock
of $10,000, headquarters at Sawyerville, Que., applies to bk incor-
porated for the construction and working of a telephone line in the
County of Compton and other countics in the Province of Quebec.

Tue Smith Vaile Company, of Dayton, Ohio, which has the
contract {or the plant of the Lachine Rapids Hydraulic Power and
Land Company, has been awarded the contract for the plant to be
put in on the Richclica River, at a cost of $550,000, not including
the generators.

Surveys are now being made on the line of the Huron and
Oatario Electric Railway between Port Perry, Walkerton, Kin-
cardine, Meaford and Goderich, Ont  The work will be completed
in about sixty days from the start, and track-laying will then be
procceded with immediately.

Ross & Macsenzig, of Montreal and Toronto, are to transform
the street railway system of Birmingham, Lngland, into an clectric
one, and 10 operate it, It 1s said that the Canadian syndicate is
given control of the system for a period of 21 years upoa the pay-
ment to the city of an annuval rental of £5,000.

‘I'ne Montreal S reet Railway has placed an clectric strect
sweeper on its line.  In the June number Toe Caxaviax Excineex
gave an illustrated description of this new means of street cleaning,
which is the invention of A. J. Reynolds, of Montreal. Thecar was
built at the works of the Rathbun Company, Deseronto, Ont., and
is a success in every way.

Tue daily papers all contain the {ollowing statement by Nicola
Tesla, the clecirician: ** Yes, 1 did state that electricity can be
transmitted long distances upon a commercial basis over a distance
of at least five hundred miles. 1 will stake my reputation and my
life upon it. 1 only qualify it by adding that the amount of power
transmitted must be quite considerable.™

Mg. BurriLL, of the Drummond Lumber Co., Forest Dale,
Que., recently worked outan ingenious device for lighting a country
road at night. Having to travel through dark forest roads he con-
structed a storage battery in his wagon, and ran fine flexible wires
along the rcins to the head of cach horse, where an incandescent
light of small candle power was fixed to the head piece of the
bridle. Thus wherever the horses looked they threw a stream of
light in front of them~—not strong, bat enough to light the way and
show any obstacles ahead.

Fraxx J. WaTsox, who has been connected with the G.T.R.
for 2 numbers of years, has recently been appointed chicf clerk in
the offices at Hamilton, Ont  Before leaving Montreal, Mr. Watson
was the recipicnt of a testimonial from the cletks in the AMoatreal
offices, which took the form of a gold locket, sct with diamonds,
and aa claborate bookcase  The presestation was made by
John J. Cunningham, assistant general freight agent of the Grand
Trunk, who spoke in very flattering terms of Mr. Watsoa's ability
as a railway man and the serviceshe bad rendered to the company,
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‘Tur Woodstock and Centreville Railway is to be built at once,
it is said.

Tog Shenango ferries have been given the contract for
handling s0.000 tons of coal for the Canada Southern division of
the N.Y.C. Railway.

‘Tne Columbia and Western Railway is now completed between
‘Frail and Rossland, and trains are runming regularly in connection
with the steamboats plying between Trail, Robson and Arrowhead.

Tue C.P.R. is replacing a number of trestles with large stone
bridges and arches. This work is in progress over the Surprise and
Hllecillewaet rivers in British Columbia, and is the heaviest con-
struction work undertaken for some time.

Tue Grand Trunk Riitway system no longer makes lucomotive
repains in the varivus ruund-houses.along the ruad, and has lud off
a large number of men in consequence. ‘The repairs are now all
made n Stratford or Montreal.

Tue Canadian Pacific Railway Company, which has been
operating the Qu'Appelle, Long Lake and Saskatchewan Railway
practically since its building, has cntered into a fresh agreement
with the ( ,I. L. and S for the operation of its system for a period
of five years from August 1st.

Tue Canadian Pacific and Grand Trunk Kailways have, it is
understood, been asked by some American railroads to co-operate

n a scheme looking towards a uaniform height in freight cars  The
object is to make all cars in the future equal  This will prevent
many accidents to brakemsn, and will cause a great saving io life.

‘Tus first sed fur the building of the Cobourg, Northumberland
and Pacific Railway, was turned at Cobourg, Oat., July S$th. C.
H. Bowen, the contractor, is superintending the road, which is to
be completed within two years, and will eatend from Cobourg to a
point on the C.P.RR. called Springbrook, twelve miles north-east of
Campbeliford, Ont

Goverxsest Engincer McCallum, returned recently frum a
trip of inspection of the Irondale, Bancroft and Ottawa Railway.
He says that the road is now complete for some 45 miles, as far as
Baptiste Lake, in the township of Herschel, Hastings, and but
eight miles yet remain to be laid before Bancroft is reached, where
scveral mills are working, and valuable water-power is located.

Tue contractors hope to build onc hundred miles of the
Dauphin Railway this ycar, but the wet scason has retarded the
work, and it seems hardly possible to build more than fifty miles.
The Kingston l.ocomotive \Works are building four locomotives
and the Crossan Car Works, of Cobourg are turning out fifty box
cars. The rolling stock is ordered early to be used in constructing
the line.

The South Shore Railway (better known as the Montreal and
Sorel) has just opened a2 new bridge over the Richelieu River at
Sorel, which is sco fect long, consisting of two stationary piers,
cach 130 fect in length, and of a centre turnstile, 230 feet long, It
was designed by James McCarsthy, C.E., was built by the Domia.
ion Bridge Co., Montreal, and was placed in position by Hyacinthe
Beauchemir, contractor. It cost abuut $150.000 The directors of
the South Shore Railway propose to rapidly push on the work of
construction as far as Levis, passing ¢n route Yamaska, St. Fran-
cois du Lac, Picrreville, La Bate and Nicolet, bridging the Yamas-
ka, Nicolct and St. Francois.

Ix the railroads of the United States stock to the amount of
$3.475.640,203, OF 70.05 per cent. of the total outstanding, paid no
dividend, and $904.336.200. or 1690 per cent. of funded debt, cx-
clusive of cquipment trust obligations, paid no interest during the
year covercd by the report. In no other year since the organ-
ization of the Division of Statistics has so large a percentage
of stock passed its dividends, or, cxccpt in 1894, has so large
a pereentage of funded debt defaulted its interest. Of the
stock paying dividends, 6.89 per cent of the total stock out-
standing paid from 3§ to 5 per cent ; 539 per cent of this stock
paid from 5to-6 per cent.; 4.4t per cent. paid from 6 to 7
per cent,, and 399 per cent. paid from 7 to 8 per cent. The
total amount of dividends was $85,257.543. whick would be pro.
duced by an average rate of 5.74 per cent. on the amount of stock
on which some dividend was declared. The amount of bonds pay-
ing no interest was $624,702,293, Or 13.41 per cent.; of miscella-
ncous obligations, $54.499,28S. or 12.24 percent. ; of income bonds,
$225,235.619, of 91.52 per cent.

Tug G.T.R.is turning out Pullman sleepers from its shops in
Montreal which are equal to those of the famous Pullman works.

Tng G.T.R. is effecting a great saving in the handling of coal
in its yards at Point St. Charles, Montreal, by putting up overhead
trucks to take the place of the old time carts.

‘Tur British Pacific Railway Company will seck incorporation
with power to build a line from Victoria, B.C., to Winnipeg, via
Batte Inlet, Cariboo, Edmonton, and Prince Albert.

Tur Tobique Valley Railway, New Brunswick, is agawn in
operatton, It is being run by J. E. Stewart and James McNair,
who have secured an engine from the L.C.R. and cars from the
C 'R, and expect to run a train on the line daily.

In followm;, out his policy of economy and concentration,
General Manager Hays of tife Grand Trunk is said to have decided
on removing the workshops from Toronto and cenjring the loco-
motive repairs at Stratford, Ont., and the car repairing at Loudon,
Ont.

Ture Dartmouth branch of the Intercolunial Raiway at Hah-
fax is now complete. This will be the only construction work car-
ried out by the I.C.R. this year ; but some maintenance work will
be accomplished, among which is a new stone and brick station at
Moncton to cost $40,000 or $50,000.

NoTice is given by the Canadian Pacific Railway that applica-
tion will be made to Parliament for an Act confirming and Riving
effect to an agreement between the Canadian Pacific and the Grand
Trunk Railway for running powers by the former over the tracks of
the latter, between Hamilton and Toronto.

‘Tue Parry Sound Colonization Railway and the Ottawa, Arn-
privr and Parry Sound Raitway have been amalgamated under the
name of the O.A. & .S. Railway. Wm. L. B. Ross, the cashier
of the O.A. & P.S. Railway, is to be treasurer of the amalgamated
lines. The Parry Sound Colonization Railway eatended from
Emsdale to Parry Sound, and is about sixty miles in length,

THERE is now a prospect of the Orford Mountain Railway
being finished, the Qutbec Government having decided 1o extend
the time for the building of several unfinished lines till December,
1898, among which is the Orford Mountain, whose claim to the
Provincial subsidy expired in June last. The hkelthood now s that
the bridge to cross the St. Francis, so as to conncct the line with
Richmond, will be built at an carly date.
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Tug International Trading Co., Kaslo, B.C., launched its new
steamer, the * City of Kaslo,” on July 7th.

Tue new pleasure steamer * Assiniboine,” which has been
under construction at Winnipeg, is completed.

Tue stecamer ** Westport,” of Westport, N.S., has been sold to
partics in Yarmouth, to ply on the Cape Breton route.

Tue company owning the * \W. Hunter,”” New Denver, will
build a new steamer 110 feet long to run on Slocan Lake, B.C.

Tue railways and canals department has prepared plans for
the enlargement of the Galops Canal at Iroquois. The work will
cost about $1.750,000.

Tug ore steamer * Rustler,” belonging to D. D. Mann, con-
tractor for the Dauphin Railway, was wrecked io Kootenay River
when carrying ore from the North Star minc to Jennings, 13.C.

Tue Richelicu and Ontario Navigation Co., with its usual
enterprisc, has made soundings in the St. Lawrence River between
Cotcau and Beauharnois, and has discovered a new channel, which
will simplify the navigation of the Split Rock rapids greatly.

Canada is the fifth maritime power in the world. The total
number of vessels on the register book of the Dominion, on Jan.
1st last, including old and new vessels, steamers and barges, was
7,202, mcasuring 825,836 tons registered tonuage, being an increase
of 17 vessels, and a decrease of 43.7588 tons register, as compared
with 1894.

Tne Canadian Association of Marine Engincers, St. John,
N B, recently closed a very successful season of meetings. During
the winter season (Dec. 10 April), Geo. R Davit, of the Si. John
Grammar School gave the benefit of his services to the associa-
tion in conducting a scries of Iessons in mathematics, which proved
of great valuc to the members.
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Ep. WiLLiaMs, Dartmouth, is building a wooden steamer for
the Acadia Sugar Co., to take the place of the * Mascotte”; the
** Mascotte '’ engines, with new boilers, will be placed in her.

Tug notice in the Official Gazette that the Ottawa Valley
Canal Co. would apply for an extension of time to comnience opera.
tions has drawn public attention once more towards this great
enterprise.  Marcus Smith, C.E., is about to make a new survdy,
and will, it is said, run the line of the canal through the southern
channel at Allumette Island, passing the town of Pembroke. Mr,
Smith estimates the cost of the canal at fiftcen millions, It is
thought that the motor power developed by the construction of
the canal would be sufficient to operateall the industries in Eastern
Ontario, the Ottawa, Arnprior and Parry Sound Railway, and the
C.P.R. from Quebec to Winnipeg.

Among the members of the joint stock company of the ** Royal
William,” built at Quebec in 1830 and 1831, the first vessel to cross
the Atlantic under steam, was Sir Samuel Cunard, of Halifax, Nova
Scotia, who followed up this Canadian enterprise by building four
steamships in 1838, the ** Britannia,” * Acadia,” '* Caledonia" and
the * Columbia,” which formed the first of the splendid flest that
since has been known as the Cunard line. It is the boast of this
company that during fifty-six years, in which their vessels have
transported people continuously to and fro between Europe and
America, it never lost the life of a passenger. In anaddress recently
given by Mr. Sandford Fleming, C.M.G., before the Royal Colonial
Institute, a comparison of the * Britannia,” the first Cunard ship
Jaunched in 1840, with the latest Cunard liner “ Lucania,” launched
in 1893, is made in order to show the marvellous advance in construc-
tion of ships during the half century. The * Britannia " was a
paddle-wheel steamship constructed of wood. The ** Lucania’ is
a double-screw steamship constructed of steel:

* Britannfa.” *Lucanja.”
Length, feet........ 2v7  Length, feet........ 620
Tonnage .......... 1,139 Tonnage ........ ..12,050
Horse.power........ 740  Horse.power ...... 30,c00
Speed per hour .... 824 Speed perhour...... 213
(knots). (koots).

The **Britannia* had accommodation for ninety passengers . the
* Lucania™ for six hundred first class, four hundred second class,
and seven hundred to a thousand third class passengers.
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ITis reported that extensive beds of rock salt have been dis-
covered in the city of Toronto by boring.

Tue Bullion Mining Company of Rat Portage has been
launched to do developingacd general mining business. William
Hamil.oa Merritt is consulting engineer.

* From what I have secn and heard, I consider that British
Columbia is probably the finest gold mining country in the world
—P. A. Peterson, chicf engineer of the C.P.R.

J. Reep & Soxs, have bought the Mutual Gas-Co.'s wells
and plant. This gives Messrs. Reeb & Sous coptrol of the gas
supply in Welland, except the Greenwood line and the wells of the
Ontario Silver Co.

Tue drill plant for the Trail Miring Co., Trail Creek, B.C., is
now being placed in position at the Copper Jack mine. The plant
weighs 107 tons and $5.000 was spent in building suitable founda-
tions for it.

Cot. ExcrLepue, of the South African General Development
Campany of England, which was organized in 1894, with a capital
of $300.000, for the exploration and working of mining properties
in South Africa, has receatly visited the leading centres of mining
interest in Canadg, and has secured options on a number of fine
propertics in British Columbia and the Rainy River district for his
company.

In the month of Junc the Hall Mines, Ltd., smelted 3,420 tons
of silver ore, which produced 283 tons of matte, containing 135 tons
of copper and 70.847 ozs. of silver, says the Victoria Colonist. The
valuc of this Is estimated at about £14,510, while the outgoings
will not exceed at most £6,000. This means an annual profit of
£100,000 on the paid-up capital of £300,000. As late.as March
last the shares could be bought for 10s. They now stand as high
as sos., and look like going to £3.

Tuat mining stock, cven at five cents a share, may not be a
good bargain, is shown by the following from the Rossland Afiner:

* In connection with the Gold Hill swindle, all the labor on the
mine was paid in stocks at a nominal value, we belicve, of 6 to 10
cents a share, At 10 cents a share, the men would be entitled to
20 shares of stock a day and their board, or at 5 cents a share to
4o shares of stock a day and their board. At the price for which
the mine was sold these men will get about one.eighth of a centa
share, or from 36 cents to 32 cents a day.”

Tue Le Roi Mining and Smelting Company is sinking a shaft
from the 450-foot level, and will continue it for 100 feet. When
this is completed, it is said that if the ore continues there will be
$7,000,000 in sight, and that there is now in sight between the 350-
foot and the 450-foot levels, where the present work is being done,
$2,000,000. If there is no mistake in these figures, the Le Roi is
all that has been claimed for it, the biggest gold mine in North
America. One hundred tons of ore are being taken out of the mine
daily, and there is said to be 10,000 tons on the dump ready to be
taken to the smelter. Eighteen months ago the stock of this mine
sold at 10 cents per share, last month an Ottawa capitalist is
reported to have bought 12,000 shares at $s.

Tug North Brookfield Mining Association of Queen's county,
N.S, are putting in a $15,000 crushing plant from the Truro foun-
dry and Machine Co., in addition to a chlorination plant. This
company took hold of a property which was abandoned some years
ago, and now they are working at a good profit, and are said to
have $120,000 of ore in sight. Three other Nova Scotia companies,
who are making handsome profits are the New Glasgow Gold Min-
ing Co., the Egerton Gold Co., and the Blue Nose Gold Mining
Co. The first named are going to put in an additional ten stamps,
while the last named company of New Glasgow capitalists, who
have got control of the Springfield, Cobourg and Caledonia mines,
are puting in an elaborate plant, having both formerly been worked
only by the old methods., Fraser Bros, of New Glasgow, are put-
ting in some of the plant. The Egerton Company, operating at
Fifteen Mile Stream, are now putting in fifteen stamps, making a
total of thirty stamps. They bave been taking out 350 to 400 ounces

"a month since July, 18gs.

Anoxo the new mining companies gazetted last month in Brit-
ish Columbia are : California Gold Mining Company ; head office
Spokane; capital, $2,500,000 , R. H. Pope, president. The Colum-
bia Mining Company, of Victoria, B.C., Ltd.: capital, $100,000, in
200 shares of $500 each: directors, ]. C. Davie, surgéon, B. W,
Pearse, gentleman, A. P. Luxton, barrister, F. B. Pemberton, finan-
cial agent, A, C. Flumerfelt, merchant, Victoria. The Interstate
Mining Cowmnpany: head office, Spokane ; capital, $750,000 ; no
names of directors. The Kootenay-London Mining Company, Ltd. ;
capital, $1,000,000 Io $1 shares; directors, E. Pritchard, London,
Eng., mining engineer ; W. Bennison, Everett, Wash.; A. J. Mc-
Millan, Liverpool, Eng., and J. W. Cover, W. A. Campbell, C. O.
Lalonde, J. W. Boyd, J. S. Paterson, Hiram Kildea, of Rossland;
the company is formed to buy the Come: No. 2 and Annie (fraction)
claims at Rossland, and general mining. The Pittsburg Gold
Mioing Company. Ltd.; bead office, Rossland; capital, $750.000
in $1 shares ; directors, L T Schooley, Winnipeg : A. D. Clabon,
J. McLaren, \V. R. Hall, M. ]. Brown, D. Thoroton, David Mec-
Beath, T. H. Armstrong, alt of Rossland; the company is formed
to purchase the Pittsburg No. 1 and Yellow Copper claims, aml
general mining. The San Fraucisco Gold Mining Company, Ltd.;
capital, $1,000,000 in $1 shares; head office, Rossland ; directors,
W. W. Davis, grain broker, Rossland : Joseph Harris, grain mer-
chant; John Dick, lumber masufacturer, Winnipeg: J. B. Me.
Arthur, Q.C., C, O'B. Reddin, broker, of Rossland ; the company
is formed to purchase the San Francisco mineral claim, and general
mining.

LITERARY NOTES.

The Statistical Year Book of Canada for 1895 contains its
usual wealth of information. It contains the first of a series of
biographical notes of advocates of the principle of Confederation,
the third of a serics on ** Countries with which Canada Deals,” and
an extended analysis of the industrial, mechanical and manufactur-
ing retarn of the Census by provinces. A digest of the treaties
Canada has made with her Indian tribes is appended to the synop-
sis of the treaties made by the Mother Country, in which Canada
is specially interested. The Abstract contains glcanings from and
analyses of the return made to the Government through the several
Departments, the whole being arranged so as to give, first, an idea
of the wealth derived from the soil and the waters—agriculture,
fisherics and mincrals (forest having been dealt with in the first
part); then the trade and commerce created by the distribution of
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these products, tlurd, the means by which these pruducts are
transferred frum pruducer to consumer- mouney and baaks, fuurth,
the mudes of transputtation Canada pussesses - raillways, canals
and shipping, and, fifth, the facilitics provided for communication
--post offices, telegraphs and telephones  The volume is an addi-
tional tribute to the already well known ability of the Dominion
Statistician, Geo Johnson

“Fress Working of Metals,” by Oberhn Smith, Mem. Am.
Soc Mec. E., C.E, M.E ; associatc member Am. Inst. of Elec.
trical Engineers, is a most interesting and well written treatise on
the principles and practice of shaping metals in dies by the action
of presses, together with a description of the construction of such
implements 1t is illustrated with over four hundred engravings
*Press Working of Metals,” by Oberlin Smith; Jno. Wiley &
Sons, New York: Chapman & Hall, Ltd, London, Eng.

The department of public works of the city of St. John. N BB,
which is under the care of Wm Murdock, C E ., has issued a neat
pamphlet, **Sewage and Water Supply,” which contains the
engincer's and superintendent’s report for 1895. and a large amount
of valuable information

Sume time ago the American Artizan oftered prizes amounting
to $3uu fur essays un huuse heating by means of hot water, steam
and hot air.  The prize essays have now been given to the public
in a gou-page vulume, buund in cluth, and are a most fertille source
of nformaton fur enquirers an this department of mechanical
science. The Amerian Artizan 1s to be congratulated on its
enterprise

One of the most claborate catalogues issued by any hardware
firm during the past year is that recently published by Wood, Val-
lance & Co.. wholesale hardware dealers, Hamilton. It has 930
pages 8 x 11, and contains 3,600 illustrations

ersonal.
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\Vsm. Bootu, of London, Ont., was killed in a collision at
Thamesville, Ont , July 17th.

Axeus Nicnorsox, foreman of bridge csnstruction on the
C.P.R., dicd at Port Arthur, July s5th.

Mark B. Tuomas, manager of the gas works at Dundas, Ont.,
is to be manager of the Hamilton & Pundas Railway.

AucusT PresTREN, of Hespeler, a contractor, was killed by
falling between two cars onthe Galt, Preston and Hespeler Railway,
July 17th. .

H. B. Spexcer, formerly in the Ottawa office of the Canadian
Pacific, has become managing director of the Hull-Aylmer clectric
railway.

Geo. A \WmiTg, an engincer on the T ,H. & B. Railway, was
killed recently by his engine turning over after leaving the track,
near Chantler, Ont

T. H Tavior, manager of the Riordon paper mills, Merritton,
uat., has resigned his position and will Live 10 England as the
representive of the Canadian wood pulp syadicate

Juns Wison, manager of the Brunette Mills, New Westmin
ster, B C., died July 21st, after a lengthy illness  Deceased was a
native of the County of Lanark, Ont., and was well known in the
lumber industry on the Ottawa River.

W. T McCrLemest, M A, saence master of the London,
Ont,, Collegiate Institute, has been appointed professor of chemis.
try in the Armour Institute, Chicago, and will commence his new
dutics in the fall  He 1s an honor graduate of Queen's University,
Kingston, Ont.

E G. Barrow, who has been a most efficient assistant city
cngincer in Hamilton, Ont., for some time, has been appointed to
the position of city engincer rendered vacant by the death of the
latc William Haskins. J. H. Armstrong, Toronto, J \WV. Tyrell
and J. A. Peterson, of Hamilton, and V G Marani, of Cleveland,
were also applicants.

Eunexkzer McKay, B.A., Ph.D,, has been elected to the Mec-
Lcod Chair of Chemistry and Mineralogy in Dalhousie University,
Halifax, N.S. Recently he has been lecturer assistant to Dr. Inra
Remsen in his course in organic chemistry to graduate students at
Johns Hopkins, and is now pursuing special studies at Harvard
University.
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A BB Yousustox, of Meadville, Ia., assistant grand chief of the
Brutherbuud of Lucumotive Lngunecrs, 1s un a tour through the
Duminiun in the interest of the brutherhuud, and repurts a prusper
ous condition of things everywhere,

Mosgks ParkeRr, who carried on an extensive business as owner
of a foundry on Dhousie strect, Montreal, died recently at the
age of fifty-six Mr. Parker was widely known and was a constant
contributor to the different schenes and institutions for the relief
of the poor and unfortunate.

Francis BELANGER, enginecer on the steamer ** Reliance,” was
killed July 21st, while the boat was at the wharf, at L'Orignal, get-
ting ready to start for Ottawa  Through some musunderstanding
of the captain’'s orders, Belanger was drawn into the wheel-box and
instantly killed. His head was smashed, one arm and onc leg
badly broken

Cart. Huon CiisnorMm died in Meaford, Ont., July Gth, at the
age of seventy-two e was oge of the pioneer shipbuilders and
navigators of Canada, and built at Port Credit the first centre-board
schogner on the north shore of Lake Ontario, the ** Credit Chief.
In 1850 he built the steamer ** Woodman ** at Port Perry, the first
steamer un Lake Scugoug and adjacent lakes. He was master of the
vessél for three years, plying between Port DPerry, Lindsay, and
Fenclon Falls. For the old Northern Railroad Company he built
in 1854 the steamer * J. C. Morrison,” named after the late Judge
Morrisun, at a cost of $60,000  She ran on Lake Simcoe  ** Emily
May,” owned by the late Capt May, was built by the deccased at
Belle Ewart.  Captain Chisholm was part owner and master of the
steamer * Her Majesty,” the first stcamer to make direct trips
from Toronto to Halifax. A few years ago he built the * City of
Parry Sound,” of the N.S.N. Company, now running between
Collingwood and North Shore ports

METAL IMPORTS FROM GREAT BRITAIN.

1
The following are the values in sterling moncy of the metal
imports into Canada from Great Britain for June, 1895 and 1896,
and the six months to June, 1895 and 1896:

A

Month ot June, Six months to Jun;

1893 1896, 1898. 1896,
Hardware and cutlery .... £3.55¢ f£3.618 f£24.465 £32.111
Pig iton.eecveeenaecnnn.. . 2,766 2,086 ° 8.637 9,866
Bar, etCioveiieiincnences 1,380 2,202 6243 8,501
Railroad «..eevvnnaa... .o 4739 25,437 31,307 47.475
Hoops, sheets, et€..... .0 5,165 4,446 17.216 16,142
Galvanized sheets ........ 0.440 7,682 30,683 23.354
Tin plates cocvvenerenannes 10,616 11,435 59,500 67.554
Cast, wrought, etc., iron .. 6 390 4,535 22,116 26,103
Old (for re-manufacture} .. 1,083 5,865 1.587 8.926
Steel sevevanineceiianniee 7,092 7.680 26,406 44.407
Lead ...... certesctsosass 2,704 2,113 9.330 7.550
Tin, unwrought .......... 3.177 640 11 022 7.714
Cement ovvvnvnneennnnnns 3.100 4.108 9.627 14,473

ELECTRICAL ENGINEER, formerly with a large clectric manufacturing
concern in the United States, desires cngagement as designes or shop
foreman in clectric works, or as superintendent or assistant in a central statlon.
References. Address, * ELECTRIC,” care Canantan ENGINKER.

FOR SALE (good as new)

20,000 foot 3-in. Bollor Tubos; 20,000 foot 4-in. Bollor Tubon;
latgo gquantity Steam Pipo 1-in. to 9-in.; largo stock accond-linnd
Ralils: Falloys, Hangers, Shafting, Valves, Gaugos, Herculos 13ab.

bLitt Motal, Soldar, otc.
FRANKEL BROS.,
METALS, SCRAP [RON, COTTON WASTE, ETC. 118-130 CeoRrce STREET, TORONTO

GEORGE BRUSH ™~

Engines and Boilers
Stone Breakers
Mill Machinery
. Elevators

Railway Splke
' Machines, etc.

Egle Fundry, 34 King St., Montreal




