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-three feet in thickness.

MASONRY PIER NOVED BY ICE AND REPLACED.”

—

BY R. W. LEONARD, M. CAN. SOC. C.L.

During the winter of 1895-96 the masonry for the four
spans of the bridge which carries the St. Lawrence and
Adirondack Railway (since Jeased to the New York
Central and Hudson River Railway) over the Chateau-
guay River, Province of Quebec, was constructed.

The river at the crossing is 6oo feet wide, and is
spanned by four through steel spans of 150 feet each. The
river is from 8 to 12 feet deep at low water, the bottum
being clay, with some gravel in places and a few scattered
boulders.

The abutments were built on shore; 75 piles were
driven through the ice for each pier, and cut off by hand
with a cross-cut saw carried in a light, stiff hardwood
frame, just above mud-line. Field stone were filled in
between piles to a level with top. A caisson was framed
with double 12 x 12 bottom caulked, and double plank
sides with tar paper between the planks, and sunk in place
by the masonry as it was built inside. Rip-rap was finally
placed round the piers to a height above the timber plat-
form to prevent scour.

The abutments and two westerly piers were completed
and two spans erected and resting on them. The easterly
pier was just erected and two men were pointing the
masonry on a warm spring day, when the ice shoved in
the river and went out very suddenly. The winter had
been exceptionally severe, with but little snow-fall, and
the ice was strong, especially where it bad been worked on

*From a paper read beforo tho Canadlan Soclety ora:il Engineers.

all winter close to the bridge, at which place it was about
A very large field of ice drifted
down. from the basin, lodged against the west shore and
the westerly piers and swung against the unfinished pier,
striking it qbliquely on the westward side of the ice-
breaker.

The field of ice was immediately broken in pieces by
the piers and passed on, apparently doing no damage. On
close inspection and measurement, however, I found that
the easterly pier had moved out of position.

To replace the pier I built a crib as shown on the
plan, sunk it in place, drove a row of piles behind it,
loaded the top of crib with stones, and set four hydraulic
so-ton jacks between crib and pier. These moved the
pier two inches, and the bottom of the platform then stuck
on the head of the corner pile from which it had been
pushed. A diver, who had been employed to remove the
rip-rap around the pier and to examine the foundation,
was instructed to cut this pile down half aninch, and a
second and successful attempt was made with three jacks,
two of 100 tons and one of 50 tons capacity. The pier
was moved back to its proper position without showing
the slightest crack in the pointing, or any other damage.

Additional rip rap was placed around the pier, the
crib removed and piles cut off close, at a total cost of about
$80o0.

There has been no further difficulty.

The weight of the pier is about...g60,000 Ibs. in air
Hemlock platform C e, 50,000 ¢

1,010,000 ¢ or 500 tons

Plan shows level of water when ice moved, and level
of water at time when pier was replaced.

The facts may be interesting to Canadian engineers,
as they show the dimensicns of the masonry and the con-
ditions existing in the case of a pier that just moved, and
the force necessary to shift it on its foundation.
WEIGHTS ON FOUNDATION WHEN PIER WAS PUSHED BY ICE.

S.G. Limestone=2.7

S.G. Hemlock =0.7 say:

5/6 of masonry submerged say, therefore

960,000 . ¢, 600 Ibs.

Weight of pier at r1.W.M. would be

+ 27 x 32« 960,000 503,700

27 6
663,700
Less flotation of platform 3/10 x 50,000, 15,000

Net weight of east pier when pushed by ice 648,700
150-foot span weighed about 350,000 lbs.,
therefore weight on piers not moved would be

Centre pier 648,700 x.3i°_'23ﬂ’ 823,700
West pier 648,700 x 350,000 990,780

WEIGHT ON FOUNDATION WHEN EAST PIER WAS REPLACED.
3 masonry submerged.

weight of pier would be ¥ x g60,000 480,000 Ibs.
17 302,222
4+ L x x 960,000
27 ¥ x 9fo, 782,222

Say 391 tons.



Moved by 4 jacks of 50 tons, 200 tons.

Approx. co-efficient of friction, say % to 0.5 about.
Moved by 2 jacks of 100 tons and 1 of 50 tons, 250 tons.
Approx. co-efficient of friction 0.635.

Taking co-efficient of friction at &, the thrust 648,000
of the ice was about 2
or 166 tons, or about 11 tons per square foot considering
the ice three feet thick and striking the pier obliquely on a

width of s feet.

THE STORAGE BATTERY FOR RAILWAY TRACTION.

As early as 1880, experiments in connection with
storage battery traction werc made in London, Paris,
Brussels, Birmingham, Hamburg, New York, New
Orleans, Washington and Dubuque. The short life of
the batteries and the enormous expense of renewing
the positive plates, resulted in failure, the battery quickly
deteriorating under the care of the ordinary railway
employees. In theory, as the Street Railway Review
remarks, the storage battery did present many ideal
conditions. “It provided a self-contained motor car
with no outside accessories, as trolley lines, feeders,
bonds for the transmission of the current. The elee-
tric current could be generated in a station free from
overloads and troublesome peaks, at certain times of
the day, and thus the station need only be of mini-
mum capacity for the work required.”

In Eurore.

E. A. Ziffer, C.E., of Vienna, Austria, president
of a local street railway, in an address before the Inter-
national Street Railway Association, which met in
Geneva last summer, reviewed all the present systems
of mechanical traction, and sums up his conclusions in
reference to the storage battery system in these words:
“Accumulator traction, which might be considered the
ideal, is still in the experimental stage, in spite of the
good results already obtained. It continues to be a
subject of great interest, and has a hopeful future.”
The weight of the batteries has always been a detri-
ment to the working of the storage battery system of
traction. Mr. Ziffer gives the weight of the battery,
with all accessories, capable of operating a double
truck car, weighing 12/ tons, English, for a distance
of 9% to 12% miiles, as 1.2 tons, English. The Ribbe
Accumulator, which has been tested on one of the
lines in Berlin, is lighter than the usual type, the weight
for a capacity of 300 amperes-hours at a pressure of
260 volts, being 3.4 English tons. IEven this is very
much heavier than the batteries which are being made
in Canada, which were mentioned and illustrated in our
October number; but notwithstanding the enormous
weights of the European and American batteries, very
satisfactory progress has been made on both continents.
The Wurtemburg State railways are making an im-
portant test of the value of storage batterics for trac-
tion purposes, and have put in operation necar Stuttgart,
on a line 144 miles long, a storage battery car seat-
ing 48 passengers, the battery having 188 cells, weight,
5.8 tons (weights are stated in English tons), and giv-
ing a capacity of 16,000 watt hours. In a test made in
September, 1897, with this car, which weighed, with
passengers, 28.75 tons, the current consumption was
from 29.34 to 30.45 watt hours per ton mile, at an
average speed of 19 miles per hour—a very satisfac-
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tory result. Similar experiments are being carried on
in Belgium on the Brussels-Liege line. In Paris, 35 stor-
age Dbattery cars are in use, the batterics alone
weighing 3.5 tons out of a total of 14 tons
per car, loaded with 52 passengers. The time
of charging the batteries is from 8 to 12 minutes. The
battery contains 54 ampere-hours. The Ostend Tram-
way is operated by accumulators.

Since March, 1896, two accumulator cars have
been in use on the narrow gauge lines near Darristadt.
The cars carry 32 passengers, and weigh, without
passengers, 8.1 tons, of which the battery weighs 2.3
tons. The plates are of the Plante type, and have a
capacity of 30 ampere-hours, witli 4.20 volts, average
EM.F. From April, 1896, to August, 1898, these cars
made an average of 62.14 miles per day, and the con-
sumption of current has been 645 watts per car mile.
Up to the spring of 1897. no trouble had been experi-
enced with these cars, therefore the Railway Com-
missioners decided to install some larger cars, which
will soon be in operation. In May, 1897, two 24.4
ton motor cars were put in operation on the Ludwig-
shafen, Neustadt & Worms lines, having a total length
of 32.3 miles. Each car weighs 11 tons, battery, 9.3
tons: motor and accessories, 4.1 tons. A single charge
of the battery makes the round trip at an average
speed of 15%% miles per hour. Each car carries 36
passengers, and draws onc trailer carrying 50 pas-
sengers.  The cost of operation, including wages of
conductor and motorman, fuel, oil and waste, is 28.65
cents per train mile. On the TFrankfort-on-Main
tramway, the battery weighs 2 tons, and the empty
car, exclnding the battery, weighs 6 tons The battery
is stored in 4 or 5 minutes, and this charge lasts for
short round trip of half an hour. Tn Munich, where
the overhead trolley is not allowed, a storage battery
locomotive is about to be put in operation, to draw a
trail car. On the Berlin-Charlottenburg line the
battery cousists of 180 cells of 2605 ampere hour capa-
citv. The car body and truck weigh 19,316 Ibs,, bat-
tery. 15.048 Ibs.; 2 motors, with gears, 3,300 lbs.; total,
37,664 1bs. When loaded with 42 passengers, total
weight is 43.000 Ibs. \With the battery on this car it
makes ten round trips a day, covering 9o miles a day,
at an average speed of 9.3 miles an hour, but 14.25
miles per hour is the best performance.

While the overhead trolley system is the one most
generaly adopted in Europe and America, and in the
opinion of Mr. Ziffer is the most simple, the most
cconomjical, and the one which has given in practice
the best results up to the present time, he concedes
that “Tt is a very difficult thing to say which among all
the mechanical systems of traction is the most desir-
able from an engineering and economical standpoint.
It is necessary to take up cach condition individually,
and weigh carefully all the relative circumstances in
construction and operation.”

The list of systems is now rather extensive, and
may be grouped as follows: Steam—Rowan, Serpollet,
Clark svstems; Stored Steam Locomotives—La2mm-
Francq & Dodd systems; Compressed Air—Merkarski.
Popp-Conti, and Amecrican Air Power Company’s sys-
tem; Gas Benzine and Petroleuam Motors—Lubrig.
Daimler and Diesel systems. There are, also. the cable
system, the overhead trolley. the electric conduit, the
surface contact, the third rail, and the mixed elecivic
svstems—combination of accumulators, and overhead,
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IN AMERICA.

During the past five years, experiments in accumu-
lator traction were made on a commercial scale in New
York, under the auspices of the Julien Company, which
for a considerable time opcrated 10 or 12 cars on the
4th avenue road. Trials more or less successful, were
also made in Philadelphia, New Orleans, and the other
American cities, above mentioned. The most success-
ful storage battery road in operation in the United
States is that of the Chicago Electric Traction Com-
pany, which runs a line about 20 miles long between
Chicago and Englewood. There are no stations on the
line along the route, the entire line being within the
city limits, although the most of it is through only
sparsely-settled territory.  The cars are required to
stop at all street crossings to let off and take on pas-
sengers.  The batteries weigh 314 tons per car, each
battery consisting of 72 cells, and having a capacity of
400 ampere hours, while the weight of car, equipped
with batteries ready for use, is 16 tons. The weight
of rail is 8o Ibs. Eight regular cars run on week days,
but on Sundays and holidays as many as 40 are used,
including trailers. Owing to the weight of the cars,
they cannot be started and stopped as quickly as a
trolley car, which oniy weighs 8 or g tons; but this
inability results in more care on the part of the motor-
men, who always pass vehicles with the power shut off,
giving them a better opportunity to use the brakes.
The “accident account” is surprisingly low, only two-
thirds of one per cent. of the gross receipts, while the
usual rate for a suburban trolley linc is 2 per cent.
Motormen are trained to “coast” as much as possible,
the weight of the cars enabling them to coast faster
and further than would be otherwise the case. Snow
storms have been successfully handled with but one
plough, weighing 22 tons, and one sweeper, weighing
26 tons, for 26 miles of track. The manager, E. R.
Gilbert, who was formerly connected with trolley lines,
reports that he got more work out of these appliances
than he had ever seen accomplished with machines
operated by trolley. In one case they cut through a
rift 7 feet high, and several hundred feet long, by
“bucking” the drifts with a plough. Cars have been
run 40 miles on one charge, but the conditions for such
a long run are so often unfavorable that it has bcen
found advisable to change the batteries every half trip
of 11 miles, the power-plant being located in the
middle of the system. By doing this, cars are able to
carry trailers and make the trip under all conditions.
Passengers do not seem to mind in the least the slight
delay caused by changing the batteries, which takes
only 1% minutes. The road-bed is nearly level, except
one hill about 300 feet long with a grade of g)2 per
cent. With a dry rail the cars easily climb the hill
without assistance. In one instance, two loaded
trailers were hauled, a counter-weight system being
provided to prevent accidents and slipping.

“Our cars average over 200 miles per day,” Mr.
Gilbert says, “at an average speed of 12 miles per hour.
Fassengers, one and all, agree that riding on them is
inuch more pleasant than on any other system, as the
cars ride very smoothly, owing to their weight, with-
out the unpleasant noise of the trolley or the jerking
of the cable system. The advertising resulting from
these conditions is worth considering.” An element of
importance is the fact that the whole line cannot be

e — ——

shut down at once, as all cars are independent of each
other. There is no necessity for a wrecking wagon, as
a wrecking car can always be sent out, as on a steam
road. The steam plant (power-house) is also more in-
dependent than on a trolley road, as it can be shut
down two or three hours without interfering with the
service in the least. Current for lights in the office,
barn and power-house is taken direct from the bat-
teries, therefore there is no necessity to run the plant
all night. It is closed down at 11 p.m., although the
last car does not reach the barn until nearly 1.30 am.
The load on the engines and dynamos is always con-
stant.

Wear and tear on trucks, wheels, roadbed, and
special work is very much heavier than on a trolley
system, because of the great weight of the cars, We
usc an 80-1b. girder rail and all crossings, etc., are made
extra heavy, but even then the cost of maintenance is
very great. The depreciation of the batteries is 2¢. per
car mile, us against the depreciation of overhead work
and rail bonding on a trolley road, which would amount
for similar mileage to about $4,325 per ycar. Operat-
ing expenses average 8 2-3c. per car mile, compar-
ing favorably even now with those on trolley systems,
but the difference will be greatly in favor of the battery
line, as the service on the latter grows towards the
capacity for which the plant was built. “I see no rea-
son,” Mr. Gilbert adds, “why a storage battery system
under fair conditions cannot be operated fully as
cheaply as a trolley line.” Taking a basis of 20 cars,
and the mileage of the Englewood road, the difference
in cost of construction of that particular road would
be only about $25,000 in favor of the trolley system.
To offset this slightly greater expense is the unques-
tionable advantage of having no overhead work of any
kind to mar the appearance of the streets through
which the road runs, or to add the element of danger
to the public from live wires or electrolysis.

The numerous facts and data cited by Mr. Ziffer,
as to the installation and operation of various systems
in different parts of Europe, show that the accumulator,
or storage battery, stands well the test of comparison.
The following table is very interesting and instructive
in this connection. It is given by Mr. Gofferneaux in
his work on “Mechanical Traction for Tramways,”
and is a theoretical comparison of the cost of the differ-
ent systems, inciuding 10 per cent. fund for depreci-

ation on the capital invested, and based upon an annual .

traffic of 621,382 car miles. The figures are in cents
per car mile,

System of Traction. Operation. Depreciation. Total.
c c c
Serpollet (steam) ......... 9.7 33 13-2
Rowan (stéam) ........... 11.3 35 148
Electric acenmulators ...... 10.9 4.2 15.1
Trolleys «voevieieinnnnnnn. 10.0 5.3 15.5
Gas MOLOr t.ivvrnevennannns 13.9 3.5 17.4
Compressed air ........... 13.55 4.85 184

It will thus be seen that in point of economy, elec-
tric accumulators are superior to the popular trolley,
while compressed air is at the foot of the list.

Reduction in the weight of batteries would
muerially lessen the cost of construction in a storage

‘battery railway, as lighter cars, rails, and equipment

generally could be employed. In competition with the
trolley, the construction of which costs per single
mile, according to Mr. Pearson, of New York, $16,650,
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the storage battery ought to have a good fighting
chance on the trolley’s own ground. We would sug-
gest to the engineers whether it might not be possible
to devise a simpler and lighter system of construction,
taking into consideration the particular necessities of
the case, that will fAill the cond.dons required in this
wooded country, in the more sparscly-settled districts,
and in connection with mining and lumbering camps.

—The report on the gold depostts in the Province of
Quebec just issued by J. Obalski, the Government mining
engineer, which bears date June, 1898, is @« pawmphlet of
some hundred pages which gives a very interesting bistori-
cal outline of the gold mines of the Chaud:ere valley, which
are now the property of the D¢ Lery family, being part of
the famous seignorial grants of Rigaud-Vaudreuil of 1730,
to which the gold rights were added in 1846, and com.
prise 71,000 acres divided into thirteen mining sections.

—The report of the street commissioner of St. Louis,
A. N. Milner, is an interesting and Dbeautifully
illustrated pr.olication, which shows the present position
and progress of thecity. \We learn that the population is
now 651,821, and the Londed debt is $19,959.278. The
city bridges have cost, with approaches, $1,513,618.
The macadam of the improved streets costs $16,500 per
mile in St. Louis, but the curbs and gutters are either of
brick laid on concrete or granotoid, which of course adds
enormously to the wearing and serviceable qualities of the
road-bed. One-half the lanes in the city have been paved
at a cost varying from $30.500 per mile for granite blocks
to $12,000 per niile for limestone blocks.

—The report made by C. H. Rust, city engineer of
Toronto, on the subject of sewage disposal with reference
to the present undesirable conditions in Toronto, contains
a great deal of information in a concise form. But we
think some of the methods of disposal might have been
more fully discussed, nor do we quite see that the matter
narrows itself down to intermittent filtration at a first cost
of $1.730,000 and an annual charge of §70,000 ; or precipi-
tation works at a first cost of $1,540,000 and an annual
charge of $105,000, as the Toronto engineer concludes.
Any conclusion in the matter of sewage disposal is most
unwise until the Royal Commission appointed by the

Imperial Government has made its report, which will be |
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angle; (3) duplicating the cube; and (4) finding two geo-
metrical means between two given straight lines. Had
* Professor " Wiggins known more of mathematics than
he does, he would have been aware that (3) and (4) are one
and the same problem. And again, had he had a slight
knowledge of mathematics he would have known that the
accuracy of tables of lines and tangents does not depend
on the size of any circle to which the angle may be con-
ceived as bhaving reference. The ** Professor ' seems to
think the numerical values of the trigonometrical ratios
are determined by measurement with a carpenter's rule.

But to come to the squanng of the circle. It would
be too dreary a Jabor to go through his reasoning and point
out where the fallacies creep in. TFortunately there is a
more expeditious way of disposing of the * Professor ™" and
his demonstration. The ratio of the circumference of a
circle to its diameter, 3.14159...., has been found
approximately with absolute certainty. Thete is nothing
more certain in science than that this is the approximate
value of this geometrical constant. It has been determined
in countless different ways, and always with the same
result., It will therefore be sufficient for us to examine
what value Mr. Wiggins’ construction (for a square equal
in area to a circle) gives to this ratio.

s Q

prepared afier examining the promoters and operators of D G / 17

all known systems upon oath.  Any town which goes to
the expense of asking its own engincer to prepare a report
on the subject in the meantime is merely wasting its
money, because no engineer can examine all known sys-
tems himself, nor can he ask questions which are sure of
truthful answers from the promoters, because they are not
upon oath.

TO SQUARE THE CIRCLE.

—

The following criticism of the recently published
solution of the old problem has been written for THE
Caxabpiax ExcGiNEer by one of the most able mathema-
ticians in Canada, one who is considered an authority on
mathematics and kindred subjects, throughout the con-
tinent :—

E. Stone Wiggins, B.A,, M.D., LL.D,, of the civil
service, Ottawa, is to the front with what he believes to
be a successful squaring of the circle. Unhappily for him
he is no more successful than others who in modern times
have battered what they were pleased to call their brains
against this problem. Mr. Wiggins says there were four
problems for which the ancient mathematicians in vain
sought solutions: (1) Squaring the circle ; (2) trisecting any

Referring to his demonstration and figure, it will be
seen he claims that the square on MH is equal in area to
the circle. DBut

MHyz = GH!

AH?Z

16 (radius)¢
5 (radius)?

= 3.2 (radius)?
and area of any circle = (ratio of circumference to
diameter) x (radius)®. Hence if, as the Ottawa philoso-
pher claims, MH? = area of circle, we shall have ratio of
circumference to diameter of a circle = 3.2, instead of
3-14159 . ..., which latter it certainly is.

If it be urgead as an objection to the preceding, that it
shows Mr. Wiggins to be wrong, but does not show where
he is wrong, the reply is that it disposes of his pretentious-
ness in an expeditions manner, and that in going thus far
we have accorded to him more consideration than his
exhibition of ignorance is entitled to.
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“We append the demonstration of the problem of squaring
the circle which E. Stone Wiggins, B.A., M.D., LL.D,, Ottawa,
has recently published. On another page will be found a criti-
cism of the demonstration:

CONSTRUCTIONS AND DEMONSTRATIONS:

Let F GI H be any given citcle having its diameter G C 11,
About this circle describe the square A B E D touching it ,at the
points F GI H. Join A H, cutting the circle at M. The square
on M His cqual to the given circle FGIH.

Because G H is double G A, and the triaugle M G H is sim-
ilar to the triangle G A H, thercfore, the side M H is double
M G. Hence the triangle M G H equals the square on M G.

On M G describe the square M G O N which will be spoken
of as the squarc on M G. On M H describe the square M H Q P
which will be spoken of as the square on M H. Also, on M G,
as diamecter, describe the circle M K G which will be spoken of
as the inscribed circle of the squarec on M G, or the circle on
M G. Similarly describe on M H as diameter the circle M L
which will be spoken of as the inscribed circle of the square un
M M, or the circle on M H,

It is evident that some straight Jine may be drawn from the
print H to mect the are GF, the square on which will equal
the given circle. Let any line M H be by hypothesis this
straight line.

Now, since the square on M H—the same construction
being made—is equal to the given circle F G1I H, it is equal to
the two circles on M G and M H because these two circles
cqual together the given circle. Therefore, the circle on M G
cquals the rim of the circle on M H, that is the part of the
square M H Q P which is outside its inscribed circle.

From the point M let fall the perpendicular M S upon G 1.

Now, the circle on M H is to the cricle on M G as the
triangle SM H is to the triangle SG M for they are similar
figures described on M H and M G, the sides of the rightangled
triangle M G H. Thercfore, if the triangle S M H were formed
into a circle the triangle $ G M would become its rim in the
samec way that if the square on M H were formed into the
given circle—for by hypothesis it is equal to it—the square on
M G would become its rim. Hence, the rightangled triangle
M G H must be the only triangle that can be described in the
semi-circle GF H which is so divided by its perpendicular
M S, that its parts, the triangles SM H and S G M, will have
the same relation to cach other as the circle has to its rim.

To square the circle geometrically, it will be necessary:

1. To divide the given circle into two circles, having the
same relation to cach other as the circle has to its rim.

2. To divide the rim of the given circle into two parts,
having the same relation to each other as the circle has to its
£im, .

Then the smaller circle of the former pair will equal the
larger figure of the smaller pair. .

‘To illustrate from ¢he figure: If the square on M H equals
the given circle then the latter is divided into two circles, the
circle on M H and the circle on M G, which are to cach other
as the circle to its rim; also if the triangle M G H is equal 1o
the rim of the given circle, it is likewise divided into two parts
by its perpendicular M S, the triangle M S H and the triangle
M S G, which are to each other as the circle is to its rim. Or
to exprcess it in proportionals to meet the above two conditions,
the circle on M H is to the circle on M G, as the triangle
M SH is to the triangle M S G, in which the triangle MS H
is cqual to the circle on M G. That is, the circle on M G cquals
the rim of the circle on M H.

The reason the square on M H is equal to the given circle
is that it is made up of the circle on M H and some rcgular
figure also described on M H, and, which happens to be made
by the construction, c¢qual to the rim of “the circle on M H.”

It will be noticed that the construction transfers the circle
on M G from the left side to the right, forming the rim of the
circle on M H, while it is represented on the left by the tri-
angle SG M, which is rcally described like itseif on M G.

Since the square on M H isby hypothesis equal to the
given circle, it is the same multiple of the triangle M G H.
which is described in  the semi-circle of the given
citcle, as the circle on M G is of the triangle SGW,
which is described om its semi-circle, because these are similar
triangles. But the rim of the circle on M H being equal to the

circle on M G, it is also the same multiple of the triangle
S G M, demonstrating that the triangle S G M or its multiple
is transferred from left to right and added into the square on
M I, The rim of the circle on M H being, as already shown,
cquil to the circle on M G, it must be that it is the same mul-
tiple of the triangle S G M, that the triangle S o H is of the
sume triaugle.  That is, the triangle S M H is cquas *o the rim
of the circle on M I, and thercfore ¢qual to the circle on
M G, for they are both described on the side M H. The tri-
angle S G M must then be cqual to the rimn of the circle on
M G, and the triangle M G H must equal the rim of the given
circle,

Because the square on M G may be cither greater or less
than the triangle M G H, according to the position of the point
M in the are GF, let the triangle M SH be by hypothesis
equal to the circle M G, Now the circle on M G is to the tri-
angle S G M, as the circle on M H is to the triangle M S H.
Therefore the given circle (that is the two circles), is to the
triangle M G H, as the circle on M G is to the triangle S G M,
but the circle on M H and the triangle S M H are equal to the
given circle.  Therefore they are together to the triangle
M G H, as the circle on M G is to the triangle S G M. Hence
the circle on M H  plus the triangle S M H, are to the circle
on M G as the triangle M G H is to the triangle S G M.

But in the construction, when the square on M H was by
hypothesis equal to the given circle, the latter was the same
multiple of the triangle M G H, as the circle on M G was of
the triangle S G M, and this would be true whatever be the
position of M in the arc G F. When, therefore, the square on
M H becomes equal to the given circle, it is the same multiple
oi the triangle M G H, as the circle on M G is of the triangle
S G H. Hence the squarec on M H is to the circle on M G as
the triangle M G H is to the triangle S G M, the same as in
the previous construction. They must then be of ‘e same
construction.  Therefore, when the square on M H is equal to
the given circle the triangle S M H must be cqual to the circle
on M G. Then the triangle SG M is the rim of the circle sn
M G, and the whole triangle M G H is equal to the square on
AM G. That is, the side M H is double the side M G, as in the
original construction. The squarc M HQ P in the original
construction is therefore equal to the given circle FGI H.

The two conditions mentioned are here fulfilled for the
triangle M G H, the rim of the given circle is divided into two
parts, related to cach other, as the circle to its rim. The given
circle has also been similarly divided and the larger of the
former cquals the smaller of ti.e latter.

That the circle on M G is transferred from left to right,
forming the rim of the circle of the square that cquals the
given circle, or, rather that the rim of the circle in the square
on M H is to the triangle SG M as the circle is to its rim;
also, that by assuming that the triangle S M H is equal to the
circle on M G, the regular figure on M H is increased by the
circle on M G, produce H D to meet M P produced in the point
V. Now. because the triangle S M H on the longer side of the
triangle S G M is equal to the circle on its hypotenuse M G, so
also must the similar triangle M H V, described on the longer
side of the triangle M GH, be cqual to the circle on its
hypotenuse G H, that is, the given circle. Now, it will be scen
that if a perpendicular M W be drawn to the base, H 'V, that
the triangle H M V will be divided into two triangles, WMV
and M W H, and thesc triangles are to cach other as the tri-
angle M S H is to the triangle M S G, that is, as the circle on
MH is to the circle on M G. But the triangle M W H equals
the triangle M S H, for they are similar and have the side M H.
in comwon, and the latter is equal to the circle on M G, there-
fore, the two triangles MWV and M W H are equal to the
two circles cach to cach. The triangle M H V, therefore, must
b2 cqual to the squarc on M H in the same way that the circle
on M H together with the triangle SM H are equal to the
square on M H which equals the given circle.

Again, let the square on M H be equal to the given circle,
and in the semi-circle M L H deseribe the rightangled triangle
ML H equal to the rim of the circle on M H. Describe, also,
the rightangled triangle M K G in the semi-circle M K G cqual
to the rim of the circle on M G. These triangles should be
described on the upper side of M H and M G and on a separate
sheet, as they would if drawn in the cut here given render it
difficult and obscure. These should be similar to the triangles
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SMII and SG M, the real triangles, which are turned down
1o form the tnangle, M G H. Produce H L to meet M P
K. Swce the rightangled tnangle m the given crcle to be
equal 10 the rim of the given aircle must be snmlar 1o the
tiangle M L 11 and egual to these two triangles, and must alsv
be desenibed on its diameter, G M, theretore, the base, H R,
must equal G 1, Hence the tnangle, M G H, must be the rim
of the given circle,

Lastly, it will be observed that as the apex M, oi the tri-
angle M G H, is moved along the are G F, the arca of dhie tunes
GKM and M L H will imcrease or dunimsh as M approaches
or recedes from I, These lunes, known as the Luaes of Hip-
parchus, are always together equal to the tnaagle M G H.
Now there must be some point in the arc G F, where M may
Le placed so that the quadrilateral P G 11 Q, wiil be equal to
the irregular circle GK L H 1 (made up of the given arele
and the lunes), when the square H Q P M will, of course, be
equal to the given circle. This can only happen when the lunes
are equal to the square on M G. It will be observed that the
June G K M is always a part of this square, aud that it is only
when the remainder, after it is deducted, is equal to the larger
lune, that the two lunes can form a square.  But when the
square on M H is equal to the given circle, the triangle
M G H, to which they are equal will, as already demonstrated,
form a square. But in the original construction the triangle
M G H, to which the two lunes were equal, was cqual to the
square on M G, showing that the two lunes formed this square.
Hence the latter construction must be the same as the original
and the square on M H in the original construction is equal
to the given circle,

LOVE PJI vUf I'HE LIAHT.

The North Shore Power Co., which is supplying electricity
for the city of Three Rivers, is generaung 1t at Bauscan Chute
and stepping it up 10 12,000 volts for the purpose oi a 10 nuic
tansmission. A tew evenings ago just as the dusk was com-
ing on and the heavy load beginning to show on the ampere
meters, the circuit breakers flew, the fuses blew and the lights
werc out.  This lasted tor perhaps ten nunutes when the lights
agam started up and ran sausfactonly. The day iollowmng, the
clectrician naturally investigated to see what caused the trouble,
and he found that a window had been broken in the sub-station
at Three Rivers, and that some of Jean Baptiste's chickens had
sought a roost on the bare copper wire, and as Chanticleer
kissed Biddic * good-night” it completed the cirecuit, electro-
cuted the lovers and put the lights out.

This, perhaps, 1s one of the most uncommon short circuits
or reasotis for trouble that has occurred in Canada, and 15 a
pointer for other clectricians who may have power house
with broken window panes,

THE +CAMPBELL " ELECTRIC LIGHTING TYPE
OlL ENGINE.

The Campbell Gas Engine Co., Lid.,, Halifax, Eng., the
largest maker of oil and gas engines in the world, having been
culled upon to supply several of its il engines for clectric
lighting purposes, has decided a short time ago to introduce an
oil engine specially for this work, which has proved u great
success. To absorb the irregularitics in speed due to the
peculiarities of the * Qtto Cycle,” on winch all oil engines are
constructed, and the irregularity caused by changes in load, the
Campbell Company states, the special engine is fitted with one
heavy fly-wheel of large diameter. The crank-shaft is pro-
vided with a third or outer bearing, so preventing any undue
strain being put on the shaft, which would be the case if the
fly-wheel was unsupported or over-hung. The moving parts
of the engine are balanced as ncarly as possible by weights
fixed rigidly on the crank webs. Automatic ubrication is pro-
vided for the crank pin, so that long runs can be made with-
out stoppages for oil purposes. The engine is also provided
with a special governor, driven direct from the crank-shaft of
the engine, independent of other gearing by means of skew-
gear wheels with machine-cut teeth. Every detail of the engine
has been carefully studicd to fit it for exacting and continuous
work. It is provided with a spccial splash cover over the
crank, and oil trays are fitted to the bed to catch the waste oil.
Frcm experiments made with these engines the makers state

that variation in spcced does not exceed two per cent., so that
these engines can be relicd upon for the steady running of
incandescent lamps.

Tue *CavppeLL™ ELBcTRIC LiGHTING TvyrE Q1L ExGixNe.

“A large installation has recently been put into the New
Palace Theatre just erccted at Plymouth, Eng.,” says an article
in The Electrical Review of October 28th, 1898, “The installa.
tion comnsists of 1,200 incandescent lamps and six Jandus arc
lamps. On the ground Hoor are fixed four 23-30 brake h.p
gas engines made by the Campbell Gas Engine Company, Ltd,,
Halifax. These engines have been speciatty designed for the
driving of dynamos, with governors actuated direct from the
crankshaft. Each engine has one large, heavy fly-wheel, weigh-
ing about two tons, and measuring 0 feet 6 inches in diameter.
The engines are all arranged with their fly-wheels necarest the
walls of engine room to allow plenty of room for the man con-
trelling the plant.  Each engine is fitted with a patent self
starter.  All the four cnéincs can be got up to full speed within
a quarter of an hour., The cooling of the cylinders is done
from three rectangular :anks, having a total capacity of 3,600
gallons. A large main feed to the engines and one common
return, to whicihh cach cngine is connected, ensure a perfect
cooling arrangement ‘The difliculty of space has been well got
over in the arrangement of the water tanks. The exhaust of
cach engine is carried to the top of the theatre roof, about 6o
feet high, with a 3%-inch pipe, and passed through an exhaust
box and silencer, the noise from the exhaust being effectually
silenced. These enginzs drive four shunt wound dynamos
crccted on the first floor immediately over the engine room,
the arrangement of cross driving allowing 18 fect between en-
gine and dynamo centres. The dynamos are driven by special
laminated leather belting. Three are wound for an output of
145 amperes at 110 volts, and the fourth for 100 amperes at
130 volts. The average load of the installation is 500 amperes
per hour for four hours at 110 volts. Therefore 55 x4 cquals
220 units per night; 220 x 6 equals 1.326 units per week, The
gas for the four 25 brake h.p. gas engines passes through a 400
light meter; the gas consumption per night averages 7,000
cubic feet, and the Plymouth Gas Company's charge is at the
rate of 1s. gd. per 1,000; 7.000 at 1s, gd. per 1,000 cquals 12s. 3d.
par night, or £3 13s. 6d. per week. The cost of production is
therefore:

42,000 cubic feet of gas per week at 1s. 9d. per 1,000..£3 13s. 6d.
Gas engine man’s attendance at £1 s, 6d. per week. 1 3s. 64,

Onc dynamo attendant at £1 25, 6d. per week..... 1 2s. 6d.
Oil, waste and engine sundries.....covvveiieenn 125, 6d.
For 1,320 Units. .oovevrevnnrrnccnnronocnenes £6 145. 0d.

From the above figures it will be observed that these large
cugines are working for 18s. 6d. per week each engine, or %d.
pes i

—The New York Independent, the, leading weekly news-
paper of the world, and one whose pages exercise the widest
influence. is cntering upon its fiftieth year of publication
The Independent emphasizes its fifticth year by changing its
form to that of a magazine, and by reducing its annual sub-
sciiption price from $3 to $2; single copies from 10 to 5 cents.
The Independent, in its new form, will print 3.640 pages of
reading matter per yecar, at a8 cost to subscribers of $2. while
the prominent magazines, which sell for $4 a year, print only
abont 2,000 pages. The subscriber to The Tndependent gets
82 per cent. more of equally good reading matter at one-
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half the cost! It is not only the lcading family wecekly news-
paper, but by far the cheapest and best. A free specimen
copy may be had by addressing, The Independent, 130 Fulton
Street, New York.

THE CATARACT POWER C0O,, OF HAMNILTON, ONT., LTD.

Saturday, November 12th, will go down in the clectrical
antals of Canada as a red letter day, as it will chronicle the
formal opening of the clectric power plamt of the Cataract
Power Compauy, Hamilton, Ltd., for the transmission of clec-
trical energy from a point on the Niagara escarpment, near
DeCew Falls, to Hamilton, a distance of 35 miles, the concep-
tion and carrying out of which must always stand as a monu-
ment of the business pluck and enterprise to those interested
in and forming the Cataract Power Company.

Qver three years ago, when the transmission of energy by
clectricity over long distances for commercial purposes was
still in much of an cxperimental stage, the possibility of util-
izing the magnificent fall of over 200 feet, obtainable at DeCew
Falls. where the waters of the Beaver Dams creck tumble over
the Niagara escarpment, for the generation of electrical encrgy
to be transmitted to the city of Hamilton, 35 miles distant, sug-
gested itself to John Patterson of that city. After numecrous
suiveys and examining into the physical feasibility of the scheme,
he associated with himself the Hon. J. M. Gibson, John Moodie,
sr., James Dixon and J. W. Sutherland, all well-knowaq- citizens
of Hamilton. Togecther they procured a charter and formed
the Cataract Power Company of Hamilton, Ltd.. for the pur-
pose of the development of this power and the transmission
of it to Hamilton. After the formation of the company. the
ground was again gone over carefully, and it was found
advisable to abandon the original idea of utilizing the

specially designed for this particular plant. The genceration of
the electric power and the transmission of the same from the
power house to the city of Hamilton, a distance of 35 miles,
prescuted at that time a scemingly insurmountable obstacle to
the carrying out of the scheme, no transmissions of energy,
such a lony distance, for commercial purposes, having up to
that time been undertaken. The largest clectrical concerns, both
in Furope and America, were consulted, but the Jimitation of a
practical working pressure, sufficicatly great to insure the trans-
mdssion of power such a long distance, practically precluded
the undertaking of the work by any of the companics con-
sulted, the highest working pressure, up to that time, being

‘not above 10,000 volts. At thic working pressure the cost of

the ttansmission line became so great that the Cataract Power
Company did not feel warranted to undertake the develop-
ment of the enterprise. The longer the distance, the heavier
the conductor must be; therelore, to trausmit over this long dis-
tance, it was necessary that the pressure be 20,000 volts or over,
so that the cost of the conductor would be within the limit set,
of allowing the Cataract Power Company to undertake the de-
velopment of the centerprise.  After nearly a year of futile at-
tempts to have the work undertaken at a pressure which would
justify them in proceeding with the work, and being unsuc.
ceseful, they consulted J. A, Kammerer, one of the staff of the
Royal Electric Company of Montreal, and after careful con-
sideration of the conditions and prelimmary estimates of the
work being made by him. and a working pressure of 24.000
volts guaranteed. the Royal Electric Company agreed to un-
dertake the work which, with its consequent saving, brougin
the cost within the limits deemed necessary by the Cataract
Power Company 1o admit of their procceding with the work.

The first ground was broken on October 5th, 1897, aud the
work was pushed with such vigor that the current was sent
over the lines, from DeCew Falls to Hamilton, on the after-

N
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Tug Cataract Power Co.—AQURDUCT OVER BEAVER DaAM CanaL.

waters and water-ways of the Beaver Dams Creck and the
DeCew Falls, and by changing the plans, some very material
advantages were gained: The securing of a supply-of water,
which would be constant, through a feeder from the Lake Erie
level of the Welland Canal at Allanburg; the coustruction of a
canal, 434 miles long, over private right of way, thus giving the
company an unobstructed water-way; the securing of land along
the private water-way for storage basins, by which the company
can conserve its water at a period of non-use or light load for
use at the time of heavy load; and by going three-quarters of a
mile cast of DeCew Falls along the Niagara escarpment an
additional fall of 75 fect was obtained, which was a very valu-
able acquisition. At this point there were also exceptional nat-
ural advantages, both at the top of the cscarpment for the
anchorage of flumes, crection of penstocks, ete., and at the foot
of it, for the discharge of the tail water, as well as a splendid
site for the power housc.

The hydraulic development, as it was desired by the Cat-
aract Power Company, presented obstacles which, owing to the
large units and to the high head, made it cxceptionmally diffi-
cult to sccure a builder of waterwheels who would give what
the hydraulic engincer's specifications called for. After a long
delay and much negotiation the Stillwell-Bierce and Smith-
Vaile Company of Dayton, Ohio, agreed to build special hori-
zontal turbines of a capacity of about 2,000 horse-power cach, to
work under a head of 275 fect. and to operate at a speed of
400 revolutions per minute. This required, also, special valves
and valve gear, and controlling devices. afl of which were

noon of August 25th, 1898, or just 10 months and 20 days irom
ths beginning of work.
THE CANAL.

The water for this plant is secured through a fecder from
the Lake Ejic level of the Welland canal at Allanburg. The
arrangement of the gates as shown in the illustration, is such
as to admit of the unwatering of the lower levels of both the
old and new Welland canals without interfering with the com-
pany's supply of water. From Allanburg the comipany has 2
private canal extending north-westerly to the edge of the
Niagara cscarpment, a total distance of about four and one-
half miles. At three different points there are placed gates for
regulating or shutting off the supply so that the water is under
complete control. Where the canal crosses the Beaver Dams
creck, the water is carried in a closed wooden flume supported
on a steel truss. This flume is placed below the level of the
water in the canal at each cnd so that the contained water is
always under pressure, which is intended to prevent leakage.
The water follows gencrally the water courses of a succession
of small streams, conscquently there are few heavy cuts or flls.
In a number of places the contour of the ground formed a
natural bed for the canal and no work was necessary. At the
heavy cuttings, the banks to the bottom of the canal are pitched
with stone and the important embankments are rip-rapped to
prevent ccosion,

At the lower end of the canal. near the mountain top, are
located three large storage reservoirs, having a total area of
thirty-threc acres. These are sufficient to contain forty-cight

_p
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hours’ supply of water and will meet the hourly ineg-alitics of
demand usual in clectric supply companies, as well as allow-
ing the unwatering of the upper stretches of the canal for
repair  purposcs, without the interruption of the service.
Threughout the whole length, the work is of particularly sub-
stantial character, the factor of safety being exceptionally large,
and all the requirements of the service scem to have been care-
fully considered. The large reservoirs being located immedi-
ately at the mountain’s cdge, where the water enters a steei
pipe, and the long stretches of slow current canal, it is ex-
pected will promptly freeze over and prevent any trouble from
frazil or anchor ice. In this matter the water power is par-
ticularly fortunate, as there is practically dead water to Lake
Frie  The canal is designed to carry sufficient water to develop
from 10.000 to 12,000 horse-power without creating an crosive
speed in the current. The waterways and appurtenances were
constructed under the supervision of Thos. E. Hillman, C.E.,
resident engineer, and under the gencral approval of Wm, Ken-
nedy. jr., Montreal, engincer-in-chief.

TULE PIPE.

At the brow of the mountain, the water is delivered through
a corcrete fore bay, protected by suitable racks and head gates,
to a large steel pipe which carries it directly down the moun-
tain slope to the power house, 260 feet below., The pipe is of
steel plate, double riveted on both longitudinal and transverse
scams. It is 745 feet in length and varies in diamneter from 8
fect 6 inches at the top to 7 feet 6 inches at the bottom. The
steel used for the top section is Yi-inch in thickness and grad-
ually increases in size down the slope until at the bottom it is
13-16 of an inch.

formers, switchboards, ctc. Only two units and Dhalf the
capacity in trausformers are at present installed.  ‘The building
is lighted Ly clusters of incandescent lights, and will be heated
by clectric heaters, The main supply pipe enters at the end of
the building  below  the floor level, and inside the building
widens out into a steel recciver, ten feet in chameter, which is
solidly imbedded in concrete underncath the floor. From this
recciver four branch pipes come up through the floor, with a
quarter turn for delivering water to the branches. In these
branch supply pipes are placed the large vertical hydraulic
gates, shown in the illustration. These gates are 36 inches in
dizmecter, and are operated by hydraulic pressure by means of a
four-way valve, controlled by a lever. These valves will open
or close in less than a minute. The gates, as well as all the
hisdraulic machinery, were supplied by the Sullwell-Bierce &
Smith-Vaile Company, of Dayton, Ohio. Beyond cach gate
valve is placed a 12-inch spring relief valve, to rclieve the
pressure when it exceeds that duc to the normal static head.
The turbines are 1,950 h.p. each, and run at 400 revolutions
under the normal head of 280 fect. The water wheels are of the
inward flow central discharge reaction type with cylinder gates.
We believe that this is the highest head employing this type
of turbine, most of the high head plants using the jet or im-
puise, peripheral bucket design wheels., In order to withstand
the unusual pressure, the runners, the gates and all parts sus-
ceptible to wear are made of bronze, and everything is made ex-
tremely heavy and has been specially designed for this plant,
The water enters the wheel horizontally and discharges ver-
tically downward through a draft tube 14 feet in  height,
Each unit is cquipped with a Stillwell-Bierce & Smith-Vaile
clectric governor of the Giessler design for controlling the

Tue CataracT Power Co.—Power House axp Pipg LiNE,

The weight of this pipe is all supported from the top, where
a number of heavy flanges are buiit into several piers of con-
crete placed in the rock cutting. Down the slope, at intervals
of fifteen feet, supporting masonry foundations arc constructed.
A substantial double housing of matched lumber is now being
built over the entire length to protect the pipe from extreme
changes of temperature. About two-thirds of the way down the
slope is placed an expansion joint to take care of any clonga-
tion or contraction. In addition to serving this purpose, the
joint is so designed as to support the part of the pipe below it
This is accomplished by means of the water pressure acting
against an annular piston attached to the lower scction. the
piston working inacylinder attached to the upper scction.
From the top the pipe runs downward at an angle of about
twenty degrees for about two-thirds of its length, where it
rcaches a Tevel bench about sixty feet wide, and then continucs
downward at the same slope to the bottom, where it turns with
a gentle curve, almost a right angle, and extends underncath
the floor of the power house.

POWER HOUSE.

The power house building is a substantial structure of iron
and brick, 174 feet by 42 feet, with a galvanized iron roof over
maiched board sheathing, Tt is designed to accommodate four
complete generating units, and the nccessary step-up trans-

, s
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speed.  On the outer end of the shaft is placed a 7% ton steel
fly-wheel with an outboard bearing. The combined influence of
the enlarged receiver, the relicf valves and the heavy fly-wheels
are calculated to overcome any tendency to water hammer.
The entire clectrical cquipment was supplicd by the Royal
Elcctric Co.. of Montreal. The generators are of their well
known S.K.C. inductor type, generating two-phase current at
2,000 volts, running at 400 revolutions per minute. Each of
the two gencrators at present installed is of 1,000 k.. rated
capacity. They are connccted direct to the turbine shaft by
means of an insulated flexible coupling® composed of two
fla: ges with projecting pins. the alternate pins heing joined by
sole leather links. The generators rest on base frames of
scasoned Georgia pine to insulate them from the foundations.
The stationary armature coils are wound of bare copper strip
scparated by sheet mica insulation The inductors of these
machines weigh over twelve tons, which weight running at such
a high speed requires most careful workmanship. The entire
absence of vibration and general simoothness of operation is cer-
tainly creditable to the manufacturers. The wires connecting
the generators to the switchboard are 1aid in conduits in the
floor, which are covered -with iron girdles so that they are
accessible at any point. There are two exciters of 30 k.w.
capacity, cach driven by a separate turbine. Each exciter is
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calculated for supplying the full equipment of four gencrators.
They arc likewisce directly connected to and insulated from the
turbines.

The main switchboard, as is shown in the engraving, is
made up of three white marble pancls, one for each generator
and one for the cexciters. On the gencrator pancls all the con-
nections are made on the back of the board, therc bejng no
terminals on the face, The switches are of the S.K.C, slide quick
break type, and are provided with automatic shutters to pre-
vent arcing.  Tliey arc double throw, counccting to two scpar-
ate scts of bus bars, so that the machines may be run on

pole 2,000 volt switch, the two high voltage switches being
separated by a marbic barrier. The high voltage switches con-
sist of a flexible cable, having a screw plug attached to onc
end and a socket to the other, the socket being attached to a
hatdwood pole, four feet in length, for safe handling. The
socket and the plug which it fits over are tipped with non-
arcing metal. By mcans of these specially constructed switches
the 22,500 volt circuit can readily be opened. The low voltage
switches are of the S.K.C. slide quick break type on the back of
the switchboard. Each transformer is also cquipped on both
the primary and sccondary sides with enclosed non-arcing fuses
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THg CataracT Power Co —GENBRATING Units 1N TBE Powsr House.

separate lines or in parallel, according to the future require-
ments of the service. Each generator panel contains a volt
meter with a double throw switch connected to both phases,
an ampere meter on cach phase, and a direct current ampere
meter in the filed circuit of the generator. The cases of the
instruments are'made of ground glass, and present a very at-
tractive appearance. The exciter pancl contains the usual instru-
ments for operating two shunt-wound direct current machines
in parallel and also contains the synchronizer, which is of the
ordinary three lamp type. A special feature is the absence of
generator fuses. As the S.K.C. gencrators supplicd were made
especially by the Rueyal Electric Co. to withstand a heavy
overload, it was considered safer to risk the strain upon the
generators due to a short circuit rather than by the blowing of
generator fuses, to cause the instant removal of the entire load
from the water whesls.

Immediately back of the switchboard and taking up one
end of the building are located ten of a new type of S.K.C.
transformers used to raisc the potential delivered by the gen-
crators to 22,500 volts on the transmission line, at which
pressure it is now operated.  These transformers are ar-
ranged in batterics of five; cach transformer having a capacity
of 200 kaw. They are artificially cooled by mcans of water
pipes supplied direct from the penstock. the pressure being
reduced by mecans of throttle valves. The transformers arc en-
caced in tanks made of steel boiler plate, ard rest directly on
the concrete floor. The coils are wound in scctions carcfully
insulated, and scparated by unusually large air spaces, and the
whole immersed in mineral scal oil. This construction has
been found to admirably answer the purpose of this exceedingly
high voltage, cach transformer being tested with a break down
strain of 40,000 volts before being installed. A novel featurc of
the installation. is the switchboards which accompany ecach
transformer. They are of specially selected white marble, and
contain two single pole high voltage switches, and one double

The 22,500 volt wires inside the building are all covered with a
specially heavy insulation of rubber, and are supported on

-porcelain line insulators on an overhead rack, all being in plain

sight and casily accessible. From the transiormers, which are
connccted five in parallel on each phase, the circuit runs to the
line terminal board, consisting of four “high voltage switchas
similar to those placed on the transformer, except that they
have double terminals, in order that they may be changed to
cither of e two linee contemplated by the company. Im-
mediately above the line terminal board is placed a specially
constructed lightning arrester equipment composed of 6o
S.K.C. non-arcing arresters with their special appurtenances
and connections, From the lightning arresters the wires pass
upward and out through the wall of the building at a height
about 30 feet from the floor.
THE LINE.

The high voltage wires are carried through the brick wall
forming the gable end of the power house, by means of lead en-
cased rubber covered cable, protected by vitrified pipe, the cable
being kept clear of the pipe by wooden bushings specially pre-
pared in oil. After passing over a crossarm attached to the buitd-
ing, the lead covered cable is joined to the bare copper transmis-
sion wires, by means of a long, carefully made waterproof joint.
This special construction has proved cntirely satisfactory. From
the power housec the transmission line crosses the Twelve
Mile creck, and runs up the hill opposite, on private property,
to a concession road, thence along this roadway due north to
the Grand Trunk railway, and then westward along the rail-
rcad right of way on an almost perfcctly straight line to the
company's step-down station at Hamilton, a total distance of
a little less than 34 miles. The transmission wires are four in
number and are No. 1 B. & S. medium drawn bare copper.
They are all placed onone four pin crossarm 3% feet by 534
feet, spaced 18 feet apart, and are supported on porcelain insu-
lators of the Redlands type, supplied by the Imperial Porcelain

.



220

THE CANADIAN ENGINEER

The pins are of special design, holding the insu-
inches higher from the crossarm than the standard
This is to aveid trouble from heavy sunow or sleet.

Company,
lator two
prictice,

ITne Cararact Power Co.—\VaTer Wuenl Liny.,

The pins arc of yellow locust, specially prepared in oil, and are
iastened into the crossarm with a wooden pin instead of being
nailed. so as to use as little iron as possible. The poles are all
specially <elected with § inch tops and not less than 35 fect
in length. They are set 9o feet apart and 6 feet deep in the
carth. The height of the poles varies with the contour of the
uround. =0 as to keep the wires as nearly horizontal as possible.
In marshy places 2 crib filled with stone is built around the
base of the pole. and where the line crosses the Jordan river.

oil. The blast arrangement, which consists of a No, 6 Sturte-
vant Blower, direct connected to an S.K.C, two-phase induction
maotor, delivers air directly into this duct, which then passes up-
wird through the transformers, In the transformer room is also
placed the distribwtion switchboard, and, as at the power house,
only half the ultimate capacity of the transforimers has been
installed, the building being designed to accommodate two
more batteries of five, similar to those already placed, consist-
ing of four pancls each, containing two ampere meters, two
deuble pole double throw switches, and four duplex fuse blocks.
Fram this distribution switchbvard incandescent hghting cur-
rent is supplied for the Hamilton Electric Light & Poswer Come-
pany, as well as for motors on prentises of customers thronghout
the city. From the switchboard the circunit wires pass upward
to a cupola in the coof at which point they are joined to the
distribution circuits  The line supplying, the incandescent ser-
vice is a jour wire two-phase circuit, but the circuits devoted
exclusively for power, are composed of three wires only.

At the premises of the Hamilton Electric Light & Power
Co. is heing installed a new circuit switchboard arranged to
accommodate the old single phase lighting circuits of this com-
pany. Each circuit is cquipped with a double throw switch in
order that the load may be divided with a regulating transformer
in order that the pressure may be controlled from this point.
The old house to house 1.000 volt 16,000 alternation transformers
have all been replaced by new S.K.C. 2,000 volt 8,000 alterna-
tion transformers in larger units, and the service all changed
to this higher pressurc in order to reduce the losses and obtain
better regulation.  In  addition to supplying the Hamilton
Electric Light & Power Co.s service, the Cataract Power
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the poles are placed in a cluster of piles specially driven for the
purpose. On the top of the poles is run a galvanized iron barh
wire grounded at cvery pole by means of an iron plate for
lightning protection  Below the transmission  crossarm is
placed a two-pin crossarm carrying the telephone circuit. The
telephoune circutit is a complete metallic circuit of No. 10 BAV.G.
galvanized wire, transposed at cvery fifth pole. This arrange-
ntent has heen found to give satisiactory service with the
heaviest currents yet passed over the line. The insulatars were
all carefully tested with a breakdown pressure of 60,000 volts.
hoth at the factory and again at Hamilton bziore being put up.
with the <atisfactory result that not one has hroken down, or
produced the <ligghtest trauble in the three months during which
the line ha< been in operatit n. notwithstanding the unusual
rain and <lect stormes during that period  The construction of
the pole linc was done by Lowe & Farrell. of Hamilton, the
Cataract Power Company supplving the material.  This work
has been cxecuted in a very creditable manner.
TRANSFORMER SUR-STATION AT HAMILTON,

The company’s step-down station is located at Victora
amenue immediately beside the Grand Trunk raslway's night of
way about anc mile within the city hmits. Tt 1s a neat struc-
ture built of brick with a slate roof and specially designed ior
thic purpose. At this point the voltage is reduced to 2.000 volts.
at which pressurc the current is distributed through the city in
four separate cireuits. The line wires are carried through the
brick walls  of the building in the samc manner as at the
power houce.  There is the same arrangement  of lightning
arresters. high voltage lines and two batteries of transformers.
The transformers. however, are arranged so as to he artificially
cooled at times of heavy load by means of an air blast. The
transformers ve<t over an air duct in the floor. and arc pro-
vided with 2 ring of vertieal air ductz. pateing up through the

Company has alrcady contracted for a large mmount of power
for operating factories of different kinds in the city. They ex-
pect  within a short time to supply the various clectric rail-
ways in and about Hamilton. and to replace ncarly all the
steam engines in the yarious manufacturing establishients with
clectric motors,

The plant has been in practical operation for scveral months,
and has thoroughly demonstrated the success uf clectrical trans-
mission at this high voltage and long distance. which speaks

Tur CATARACT PowErR CoO—GENERATOR SwiTCH BOARD.

well for the carcfulness in designing and construction of the
werk, The officers of the company are: Hon. J. M. Gibson.
president; John Moodie, treasurer: John Patterson, sccretary:
Tl. R. Leyden, general manager. the latter having had general
charge of all the construction operations,
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INAUGURATION,

The formal inauguration of the Cataract Power Co., 0f
Hamilton, Ltd., plant at DeCew Falls and Hamilton, Ont., took
place on Nov. 12th, when a Jarge company from “foronto, tHam-
ilton and the surrounding towns and cities enjoyed the splendid
hespitality of the company. The party left the Grand Trunk
stution, Hamilton, at 1230 and went to St. Catharmes, from
which carriages were provided to DeCew Falls. Among thuse
present were: Hon, J. M. Gibson, president of the Cataract
Power Company, Mayor Colguhoun, Ald. Carscallen, M.P.E.,
A. T. Wood, M.P., T. I1. MacPherson, M.P., Adam Brown, J.
‘Turnbull, City Solicitor Mackelean, John Patterson, John
Moodie, Reginald Kennedy, 1 F. Gardiner, Ald. Metherel,
Dr. Osborne, George Tuckeu, H. H. Witon, E. B. Wmgate,
Chester Fearman, Robt. Thomson, A, F. Pirie, of Hamilton; J.
J. Wright, E. 1. Keating, City Engincer Rust, Assistant City
Engineer Fellowes, A. E. Osler, W. H. Maclean, M.P., and
others, Torouto,

When the power-house was reached the machinery was
found running at full speed, and the whole plant going in mar-
velously fine shape. The visitors spent an hour in inspecting it.
After that a splendid luncheon was partaken of. The chairman,
Col. Gibson, proposed the health of the Queen and Parhament.
Congratulatory speeches were made by A, 1. Wood, T. H.
Macpherson, William Gibson (Lincoln), W. F. Maclean and A.
1. Pirie.  Jobn Moodie and John Patterson also spoke. The
train was then taken for Hamilton, where the transiornting sta-
tion was visited. The day was a success from every standpont
both as a successful inauguration of a magnificent plant aud as
a most enjoyable social eveat.

TdE CHURLEY, ENGLAND, SEWAUGE WORKS.

The following is an abstract from the deseription of the
method of sewage purification in use at Chorley, Eng., which
was submitted to the Toronto aty councl by Ald Hallain on
his return recently from England: The inlet channel of the sew-
age from the town lcads to a catch basin or pit, the object of
which is to catch the detritus, such as road scrapings, sand or
gravel and heavy material generally, which will not float, and
thus to prevent objectionable materials gomg 1nto the pre-
cipitation wanks, where it would have to be 1aken out and
pressed at much cost.  Formerly in case of storm the sand,
ctc., from the roads washed into the tanks in cart loads. These
catch pits are cleaned out about once a week. Some of the
storm water comes down here, but most of it goes through the
storm water channel, in fact the River Committee of the county
ccuncil permits, when the flow is three times the normal quan-
tity, to send it direct to the river. This, however, does not
often occur, and when it does it is only for a limited period.

The sewage after passing over the catch pit passes through
a screen to which is attached a rake or scraper. This scraper
is driven by 2 water wheel, which is worked by a low of scw-,
age brought to a higher level. The object of the scraper is to
keep the bars of the screen free from refuse wiuch has not
precipitated when passing over the catch pit, for example, corks,
woud, paper, and other floating bodics. From here the scwage
flows into the main distributing channel, but before it got there
the precipitant (ferrozone), is added m proportion oi from 10
to 14 grains per gallon, according tv the foulness of the sewage.
The quamity of the precipitant is leit to the discretion of the
man in charge of this part of the works, as it cannot be done
automatically. Hec continually tests the sewage throughout the
day. because it varies abinost from hour to hour. Comparatively
litle ferrozone is required during the mght ume. In additon
to the main flow over the catch pit we have a higher level
flow. which is brought up under pressure in order to work the
water wheel, which is used for two purposcs: 1st. For turning
the screening arrangement as before stated, and thus saving
expense in the generation of steam, and 2nd.  For pumping
water from a well of spring water, into two large iron cisterns,
which arc uscd to supply drinking water to the cottages of the
-vorkmcn, and also to provide water for the steam engine boiler
attached 10 the steam cngine in the press house. i there were
a latger flow of sewage and the gradients were right, it would
be quite possible to get all the power required from the large
water wheel driven by the sewage itseli. But the {all in the land
sewer is uot sufficient. In the mixing room there is an arrange-

BOROUGH OF CHORLEY

ment for mixing the ferrozone with the sewage. The sewage
water is diverted from the pipe which turns the water wheel
and proceeds underneath the bottom of the tanks, and as it
enters these receptacles it takes up particles of ferrozone, mak-
ing a solution of ferrozone and sewage water, which is mixed
by a vertical agitator in cach of the tauks, from this the mixed
sewage Hoats into the maiv distributing channel, which runs the
whole length and back again of the eight precipitation tanks.
These tanks have a capacity of 140,000 gallons each, the dimen-
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siens will be scen {rom the plan. Each tank contains from six
to seven feet of sewage water. The distnibution channel 1s fur-
nithed with both side and baflle plates to assist in the thorough
mixing of the ferrozone with the sewage water. In Chorley
they are just undergoing a change from the pail to the water
cartiage system. In the collection of the pails there is spent
£1,400 3 year, and the contents of the pails are poured into the
sewer “cn masse.” As these pails are only collected weekly,
sccondary decomposition is set up, and the treatment of the
scewage rendered more difficult than would be the case if water
carriage were the rule instead of the exception.

It is for this recason that the amoum of ferrozone varics
fiom 10 to 14 grains per gallon, if the condition of the sewage
was normal, the probability is that 10 grains of ferrozone per
gallon would be ample. The mixing channel runs the whole
Iength of the tanks and parallel to them, and leads to the chan-
nel which feeds cach of the cight tanks. The mixed sewage is
allowed to remain in the tanks until such time as in the judg-
n:ent of the man in charge it is in such a state of precipitation
as to be allowed to go into the filters. The time of precipita-
tion varies irom two to five hours.

Each of the precipitation tanks is provided with two valves;
one for liberating the semi-pure sewage water and the other {or
liberating the sludge. \When as much water as can bz drawn
from the tanks has been taken, the sludge valve is opened; the
man then gocs into the tank and removes the sludge at the bot-
tom of the tank towards the valve. There is a fall in the bot-
tom of the tank, and also a fall in the sludge channel to the
wall underneath the press house. From this well the sludge is
forced up into the press by means of compressed air at a
pressure of from 75 tn 95 pounds per square inch, water to
the extent of 00 per coent of the sludge is extracted by pressing.
leaving a sludge cake 35 to 40 per cent water. The valve which
liberates the water which then goes to the filters is provided with
a floating arm, the usc of which is to prevent the floating scum
from going into the filters. The purpose of this is to get the
water into the filters as pure as possible. When the water
leaves the precipitation tanks it is brought down a central
channcl, and then diverges to the right and left in a distributing
channel. which runs parallel to the fiitcen filters, which con-
stitute the system.

Each of these filters has a superficial arca of 100 square
yards. The system in vogue at Chorley is on the intermittent
principle, that is. from two to threc inches of sewage water
only is allowed on.the surface of the filter. these two or three
inches are allowed to gravitate through the filter. a process
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which takes from 30 to 4o minutes, and at the expiration of
that ume a further tlow is put in the tilter. The object ot e
intermmttent ow 1s to provide that the sewage water as 1t
passes through the strata of the filter shall draw air after st. By
30 dumg, the ioterior of the tilter may be said to be purined
cvery time it is used  Each filter has a channel down the
centre (on the surface), a perforated wooden trough patented
by the chairman of the sewage works commuttee, Lhe trougu
is 0x0 inches, and it has three rows of perforations; the object
being o equally distribute the water over the surface of the
filter withowt disturbing the top strata (sand), 1t also helps to
oaygenize the sewage water. By this means the water can be
placed in the filter at least three times as quickly as when the
uvast wry iron trough is used. In the latter case the water as
it flows from the trough continually surs up the sand with the
eficct of mixing the clean and dirty sand together, thereby
making the washing of the filters much nore expensive. It 1s
contemplated to flush the filters automatically by means of a
syphon attachment.  The water having passed through the filters,
which are arranged in triplets, goes into the river, alung an
ountfall channel, having the appearance, smell and taste of spring
water; in fact so purce is ctfluent, states the report, that a tank
has been constructed in which guld fish have suw lived fur over
six months,

The next prucess 1s waslung the filters. I'ne whole o1 the
filters are washed cvery week, three per day, the remaning ume
of washing is used in cleaning the various channels, in fact, onc
of the great secrets of the success of the works atter the con-
struction, must be attributed tu the cleanliness ot everytlung
abcat the place. For precipitatiun  works to do thar work
preperly it is absolutely necessary that all channcls, except
slydge channcls, be continually washed out, the fiters are
washed by means of an upward flow as tollows. Two o1 the
filters are filled with cfiluent irom the precipitation tanks, the
water filters through cach of these and ascends as filtered wates
int¢ the third, which has to be washed. When the water mahes
its appearance in the third filter, the waslung men, whou are
provided with waterproof bouots, go into w withh rakes and
brushes and thoroughly agitate and disturb the surface of tnc
sand, which the percolation of the water from the other two
filters into the third readily allows them to do, the object
of this is to take out an amount of suspended matter which
has been left in the filter by the sewage cflluent in its progress
through the filters. This impurity generally penetrates three
inches from the top of the bed, and the work of the filter
washers is not complete until the whole of the impurnty s com-
paratively speaking, removed. Whilst this work 1s going on, the
penstock at the bottom of the filter to be washed 1s opened,
ordcr that the polluted water, the product of the water which
has comce out of the other filters, and the suspended matter 1n
the sand at the top of the filter under course of washing, may
flow through this sand washing water, then proceed down a
central channel provided with catch pits to intercept any sand
which may be escaping, in order that it may be washed and
put back again into the filters into two tanks, whence again 1t
flows by gravitation to a well ncar to the press house, where
it is pumped into the precipitation tank for retrcatment; the
four inch pipe which conveys the sand washing water goes
underncath the filters. The pump has a capacity oi 20.000 gal-
lons per hour.

Where lime is used as a precipitant there 1s a tendency to
sccondary decomposition, The cost of the precipitant ferrozone
is gos. per ton. Without <he intermittent flow it would be abso-
lutely impossible to get the purity of the efluent that is secured
at Chorley, the report states; the watershed committee insists
upon a certain standard of purity, and it is sccured by means
of the intermittent system of purification. The cost of the
Chorley works is about £18000. The filters have each 3 feet
1 inch of material. The top strata is composed of finc sand
from Fleciwood Harbor The second of sand and polante
mixed in the proportion oi 6 inches polarite and 5 inches sand.
The next layer is compased of finest gravel and then follow in
rotation pea. bean and walnut gravel, and at the bottom. small
boulders.

Population of Chorley, 26000. The quantity of sewage
ticated daily varies from 750.000 to 1,000,000 gallons. The crude
sewage contans from 3 to 5 per cent. of albuminal ammonia.
‘The purified effiuent contains .036 to .075 per 100,000 parts.
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MECHANICAL DRAFT FOR STEAM BOILERS.*

BY \WALTER B. SNOW,

The first requisites for the successful combustion ot fuel
are the supply and proper distribution of a suthctent amount of
air. ‘o insure the fultilhnent of these requirements m steam
boiler practice, draft is necessary and the force of the
draft must bLe expended in two ways. [First, a portion
is necessary to  overcome the resistance of the grate
and the fuel upon it, o1 the combustion chamber, flues or tubes
and uptake, and of the means of connection to the source of
draft, be it fan or chimney. The sum of these resistances 15 a
measure of the pressure head. Second, the draft must, 1n addi-
tion, be suflicient to impart to the air the necessary velocity to
furnish the amount requisite for the direct purposes oi com-
bustion. This is a measure of the velocdity head. Wath a con-
stat total head any change in the resistances mmmediately
alters the relation between the pressure aund velocity heads.
Professor Gale found, in the case of a stativnary boiler fur-
nace of ordinary cunstruction, that unly about 3 per cent. of
the total draft pressure was actually expended for the produc-
tion of velocity, and the movement of the air. Therefore, de-
signs for draft-producing apparatus must first contemplate the
creation of suflicient intensity of draft to overcome alf resist-
ances, and th :« provide capacity fur the necessary amount uf
air.

In the case of a chimney, the maximum draft, being de-
pendent upoun its height, 1s constant fur the same temperature,
and regulation of the combustion can only be secured by
throttling the air supply.  With a ian, however, the intensity
of the draft may be instantly changed from zero to the maxi-
mum with a pruportivnal wcrease in the air volumne.  Yroperly,
the draft to be determined in practice 1s that relaung solely to
the suprly of air tu, and the osercoming ot resistances in, the
firc. Thi> is obvivusly the difference between the over and
under grate pressures. Approximately, the volume ot air sup-
plied (for cqual temperatures) s an index of its velocity and
varies directly as the square root of the effective pressure or
draft. Conversely, the required draft will vary as the square of
the rate. The chimney has long stood as practically the only
available mecans of producing draft, which, thus produced, has
commonly been called * natural draft.” Primanly introduced
for the purpose of incrcasing the rate oi combustion, artaficial
drait was designated as ° forced drait.” Artificial draft may be
produced by means of steam jets inducing a flow of air, by
blewing engines, by air compressors, by pusitive rotary blow-
ers and by fan blowers or exhausters. The fan has, however,
become the accepted symbol of artificial, or mechanical dratt,
and is to-day the accepted substitute for the chunncy.

Two types of fans exist. The first, known as the disc or
propeller wheel, is construcied on the order of the screw pro-
peller and moves the air in lines parallel to s axis. It 1s
practically valueless for draft prodaction. The second, or fan
blcwer proper, consists in its stinplest form oi a number of
blades extending radially from the axis, and presenting prac-
tically flat surfaces to the zir as they revolve. By the action
of the wheel the air is drawn in axially at the centre and de-
livered from the tips of the blades in a tangential direction.
This type may be simply designated as the centrifugal, or per-
ipheral discharge fan. The degrec of vacuum which may be pro-
duced at the inlet, or of pressure which may be maintained at
the outlet, of a fan of this type, is dependent upon the circum-
ferential speed of the wheel; and the velocity of the air dis-
charged through an outlet of proper size is substantially equal
to that speced. If the fan be allowed to discharge the air
through a short and properly shaped outlet, the pressure
created will, with an  cfficient fan, be substantially that re-
quired to produce the velocity. The relation between the
velacity and the pressure or hecad is cxpressed by the well-
known formula for falling bodics, namely—

V= Vv 28}3
in which the head “h™ is cqual to the pressure divided by
the density of the air. From this basis {formula it is cvident
that the pressure created by a given fan varies as the square
of its speed. The volume of air dclivered is, however, prac-
tically proportional to the speed. The work done by 2 fan is

*Abstracy of a Jectrre dc!lvcr;d befere Sibley Col'ege, Cornell Univershy.
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represented by the distance through which the total pressure is
exerted in a given time. U varies as the cube of the veloenty;
that is, as the cube of the revolutions of the fan.

The ordinary barometric and hygrometric changes in the
atmosphere have no appreciable effect upon the pressure and
power. But the deusity varies inversely as the absolute tem-
perature, and, therefore, should enter as a factor even in cal-
culations with reference to air st or about ordinary “atmo-
spheric temperatures, and must be taken into account when
heated air or gases are handled. In the design of a fan wheel
to meet given requirements it is necessary to make its per-
ipheral speed such as to create the desired pressure, and then
to so proportion its width as to provide for the required air
volume. If possible a fan should never be made so small that
it is necessary to run it above the required pressure in order
to dcliver the necessary volume, To double the volume under
such circumstances requires cight times the power; three tines
the volume demands twenty-seven times the power.

The chimney as a means of creating a movement of air
depends upon the heating of that air, by which a difference
in density is produced. The heat thus empluyed 1s, however,
absolutely wasted, so far as its utilization {ur any other pur-
pose is concerned. This inherent loss with an ordinary coal
actually amounts to about 20 per cent. when the gases are at
500°, and the excess of air is 100 per cent.  Heat being the
agency by which the air movement is brought about, the
efficiency of a chimney must be measured by the amount of
heat expended for this purpose. As heat is transformable into
work, the cfficiency is therefore to be measured by the nume-
ber of foot-pounds of work represented by the pressure differ-
ence exerted through the distance moved, as compared with
the number of foot pounds represented by the total amount uf
heat expended.

It may be shuwn that when no work 1s los: n tricuon and
the respective temperatures of the eaternal air and the ctumney
gases arc 62° and 300°, the theurcucal efficien.y o 2 chimney
100 fcct will be unly about six ten-thuusandihs,

1f i the place of the chiumney there be substituied an en-
gme-driven 1an of pruper size, the resultant o1 the cthaencies
of the stcam Dboiler, the engine and the fan, together with the
loss by friction in the apparatus, may be reasonably taken at
about 4 per cent. Therefore, the work done, or 1ts equivalent
in hcat units expended to produce the given result will be about
70 times as great in the casc of a chimney as 1w that of a fan.
All other questions aside, the fan 1s, therciore, far more
ccononucal than the chimney. This economy mcans that when
a fan is cmployed, the sucplus ficat can be uthized and the
gascs reduced to a nummum temperature before they escape.

The methods of application of mechamcal drait may be
broadly classified under two heads—the plenum and vacuuin
methods. Under the plenum or *forced™ drait method the
air may be supplied in cither of two ways. First, by making
the ashpit practcally air tight, and forcing the-aic into at. Sce-
ond, by making the fire room itscH practically air ught and
maintaining therein the required air pressure.  Under the
vacuum or “induced” method there s practically only onc
means of application—that by the ntroduction of an exhausting
fan in the place of a chimney. A short and comparatwvely
light stack usually serves to carry these gases sufliciently high
to permit of their harmless escape to the atmosphere.

The application of mechamcal draft presents a three-fold
op:portunity for increascd cconomy in stcam production; first,
in the reduction of avoidable losscs, sccond, in a decrcase in
the first cost and resultant fixed charges on the cntire gener-
ating plant, and third, in a rcduction of the operating ex-
penses, chief among which is the cost of the fucl. In addition.
mechanical draft possesses certain advantages which cannot be
dircetly measured in dollars and cents; such are its peculiar
adaptability to the requirements, its indcpendence of climatic
conditions, its flexibility and the like.

The losses which are more or less avoidable are: First—
Those due to incomplete combustion, as usually evidenced in
the presence of smoke and carbonic oxide in the fluc gases and
in vnconsumed coal in the ashes, as well as to'a small amount
of hydrogen or marsh gas which may pass out with the gasss.
Sccond.—Loss irom excess of air, due to the fact that to se-
curc practically perfcct combustion, air is usually supplied in

v

excess of the theoretical quantity chemically required for com-
bustion. This loss is two-fold, being dependent upon the quan-
tity of unused oxygen and associated nitrogen and upon the
moisture in the air.  Third.—The loss resulting from too high
temperature of the gases leaving the boiler. This loss, except
in so far as it 1s mtluenced by the air supply and the rate of
combustion, is dependent upon the design of the boiler and its
appurtenances, and, thercfore, 1s not chargeable to the char-
acter of the fuel. It is one of the most important factors in
fuel cfficiency. Fourth.—Loss of heat by removing ashes at
tuu wogh a temperature.  This, by care, may be reduced but
not entirely avoided. Fifth.—Loss by radiation. This may be

. reduced by increasing the thickness of walls and covering all

caposed porgions of the boiler. But from a practical standpoimnt
it can never be entirely avoided. The presence of smoke mdi-
cates an absolute loss. Although tlus seldom exceeds I per
cent, in ordinary practice, even this amount may be almost
entirely climinated and the smoke nuisance may, 1n most cases,
be practically avoided by such regulation oi the air supply and
the intensity of draft as 1s possible under the conditons ofi
mechanical draft. The loss of cfficiency which ensues from the
escape of carbonic oxide unconverted 1nto carbomie aaid 1s due
to the much smaller amount of heat given out upon the in-
complete combustion of carbon into the former gas. When a
fire is suddenly thickened and deadened by additional coal, and
large volumes of gas are given off, there is a demand for an
increased air supply for the purposes of combustion. At the
same tinie there is a tendency to clog the passages through
which the air has previously passcd, and thereby to prevent
complete combustion at the surface of the fire. At this time,
for perfect conditions, more air under greater pressure should
be admitted, as is possiblc under the postuve action of mechan-
ical draft. The relative amount of unconsumed coal in the
ashes is dependent upon the cumpleteness of combustion and
upon the original size of the coal or its tendency to decrep-
itate as well as upon the size of the frec spaces through the
grates. It has been conclusively shown that fine fuels can only
be successfully burned upon special grates with an intensity of
draft such as can be most economically produced by mechan-
ical means,

A most important advantage of mechanical draft is pre-
sented in the opportunity which it affords for the proper
regulation of the air supply. A certain amount of air is usually
necessary for the purposes of dilution, but an unnccessary cx-
cess is productive of one of the greatest losses incident to
steam gencration Theoretically, the amount of air chemically
required for the combustion of one pound of coal is about 12
pounds Donkin and Kennedy have shown by gas analyses
that, in the case of 16 different plants, the air supply ranged
between 56 per cent. and 328 per cent. in cxcess of the chem-
ical requirements. Ii the air be supplied in cxcess of that
nccessary for perfect combustion. there is a definite loss, dis-
regarding that due to moisture in the air, which is two-fold in
its character: First, the excess of air entering the furnace is
heated by the burning fuel, thereby lowering the temperature
of the mixture of gases and air below that which would pre-
vail if the gases only were present. As a conscquence, the
rate of absorption of heat by the water is reduced, for it is
dependent upon the difference in temperature between the water
and the gases. Second, owing to larger volume and higher
velocity, there is less time to part with the heat and the tem-
perature  of the mixture of gases and air escaping to the
chimney is higher than would be the casc if there were no ex-
cess of air; while the increased volume is such that the total
amount of heat thus carricd away, without exerting any useful
eftect, is greatly increased. In other words, paradoxical as it
may scem, the larger the volume of air supplied. the higher
will be the temperature of the cscaping gases.

A high furnace temperature and low stack temperature,
other things cqual, are evidently conducive to greater efficiency.
It has just been shown that such conditions arc incident to a
reduction in the excess of air supplied. With a decreased sup-
ply of air, the intensity of the fire is increased. its tempera-
ture is higher, more heat is radiated to the exposed boiler sur-
faces, and more is taken up by the gases. Furthermore, the
diminished superficial arca of the grate and of the exposed
intcrstices between the fuel necessitates a higher velocity to
sccure the admission of a given volume of air. This increased
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velocity in turn requires greater draft or air pressure, which
may be most readily produced by mechanical means. Ii a
given grate be veduced one-hall, and the rate of combustion be
doubled, the same volume of air would have to travel through
the exposed interstices at twice the veloaty. But the pressure
or vacuum required to produce this  veloenty would be four
times as great, and, as a consequence, the air would be forced
or drawn into spaces between the fuel  which it could not
reach under lesser impelling force.  Much more imtimate con-
tact and distribution are the results,  Less free oxygen passes
threugh the fuel bed uncensumed, and for a given supply of air
a higher cfiiciency of the fuel is attained. In experiments with
a Wilkinson stoker. Witham has shown the most remarkable
result of almost perfect evaporative clliciency with a combus-
tion rate of 434 pounds and an actual deficiency of 11.2 per
cent. in the air supply below the chemical requirements.

Undoubtedly the source of the greatest loss in boiler and
fucl efficiency lies in the usual high temperature of the escap-
ing gases. In seventeen independent boiler tests, Donkin and
Kennedy found the heat lost up the stack, when no economizer
was used, to range between 9.4 per cent. and 31.8 per cent. of
the total heat of combustion. With the chimney a compar-
atively high temperature of the rejected gases is an absolute
nccessity to the production of the draft.  Its production by
imcans of a fan is, on the other hand, independent of the tem-
perature of the gases, and there is, therefore, presented the
opportunity to utilize the heat which is a positive and unavoid-
able loss in the case of a chimney. It is usually customary to
abstract the surplus heat from the gases by some means in a
sense independent of the boijer. such as a feed-water cconom-
mizer, or a device for transferring the heat from the gases to
thz air supplicd to the fucl. or both. Roney has shown inthe
casc of nine boiler plants equipped with economizers and me-
chanical drait, an average fucl saving of necarly 14 per cent. of
the total calorific value of the coal. With the Marland type of
air heater, Hoadley reduced the total waste in the flue gases to
only 5 per cent. of the calorific value of the fuel, and required
only 1 per cent. of the total steam generated to operate the
blower cmployed to produce the necessary draft,

(To be continued).

THE MANUFACTURE OF CARBORUNDUM AT
NIAGARA FALLS, ONT. :

The dcvelopment of this new industry belongs to
Niagara Falls, on both sides of the river. Not very long
agro, the first kiln of carborundum ever made in Canada, and
the sccond instance of its manufacture in the whole world,
was opencd in Niagara Falls, Ont. As yet the extent of its
manufacture is not adequate to the number of uses that wiil
crcate 2 demand for carborundum, and in a short time it is
expected that the output will be very large in view of the rapid
growth of its use in all work that requires an abrasive.

The first carborundum furnace consisted of an iron bowl
lined with carbon, and a carbon rod; a mixture of clay and
carbon was introduced into the bowl, and the rod placed in
the mixture. A current sufficient to fuse the mixture, or at
least to bring it to a very high temperature, was them passed
through the furnace. the iron bowl and carbon rod serving
as terminals or clectrodes. When the current was cut off and
the furnace had cooled down, it was opened, with the result
that a few bright blue crystals were found surrounding the
carbon rod. The furnaces constructed after this first experi-
nent approached more nearly in form the furnaces in use to-
day. They were built of brick, their internal dimensions be-
ing ten inches in length, four inches in width, and four inches
in depth.  The terminals were a pair of carbons, which could
be moved longitudinally, thus permitting the distance between
them to be altered at pleasurc. These were cssentially are
furnaces, that is to say, the idea was to form an arc between
the terminals and to bring about the neccessary chemical
<hanges by the high temperature thus produced. Mr. Ache-
son, the patentee, soon found, however, that this method of
warking was not satisfactory, and he then set about con-
structing the incandescent furnace, which is the kind that is
used to-day.

The crude matcrials for the manufacture of carborundum,
~iz.: sand, coke, sawdust, and salt, are reccived in the stock

vnilding. These are ready for immediate use.  The coke
must be reduced to kernels of a certain size to be used as
“care,” and ground to a fine powder to be used in making the
mixture or charge for the furnaces. The furnace room is built
to accommodate ten furnaces, though at present there are
but five. The furnaces arc built of brick, and have the form
of an oblong box, the internal dimensions being approxi-
mately 12 fect in length, 3 fect in widihh, and 3 feet in depih.
The ends are built up very solidly with a thickness of abow
6 feet. In the centre of cither end are the terminals, con-
sisting of 16 carbon rods, 20 inches long and three inches
in diameter. The outer ends of the carbons are closed in a
square iron frame. Finally, all the space between the inside
of the plate and the ends of the carbons is tightly packed with
graphite. Each plate is provided with a projection, to which
the cables conveying the current may be bolted. These ends
arc the only permanent parts of the furnace.

The current, as supplied from the Niagara Falls Power
Company, has a voltage of 2,200, and t0 use it in the furnaces
it is transformed to a lower voltage.

After the circuit has been closed in  the transicrmer
room, no apparent change occurs in the furnace for about
hali an hour. Then a peculiar odor is percecived, duc to
escaping gases, and when a lighted match is held near the
furnace walls, the gas ignites with a slight explosion. When
the current has been on for three or four hours, the side
walls and top of the furnace are completely enveloped by
blue flame of carbon monoxide. During the run of a single
furnace, five and one-half tons of this gas are given off. At
the end of four or five hours the top of the furnace begins ta
subside gradually, fissures form along the surface, from which
pour out the yellow vapors of sodium. At the end of abouwt
twenty-four hours, the current is cut off from the furnace and
it is allowed to cool for 3 few hours. Then the side walls
arc taken down and the unchanged mixture raked off the top
of the furnace, until the outer crust of amorphous carborun-
dum is reached. This crust is cut through with large steel
bars, and can then be casily removed from the inner crust of
antorphous carborundum. The inner crust is next removed
with a spade. and the crystalline carborundum exposed.

Carhorundum is from two to five times decarer than
emery, but meets with ready sale, as it is claimed by its
mal:ers to do morce work and to do it faster and better.

Since Mr. Acheson discovered carborundum, in 1801,
there has been other interesting work donc on  somewhat
similar lines, notably that by Professor Henri Moissan, of
France, though, as yct. none of it has resulted in the forma-
tion of a new industry, like the manufacture of carborundum.
However, in the future, we may expect to sec other wonder-
ful results obtained from the electric furnace, in  which
temperatures can be reached that probably do not fall far
short of that of the sun itscli.

Among the characteristics of carborundum are: Hard-
ness—Diamond is the only material exceeding it in hardness.
It cuts emery and corundum with ease. Brittleness—Not as
tough as the diamond, closely resembling corundum in this
respect.  Weight—Its specific gravity is 3.12. It is a little
more than onc and one-fifth times the weight of sand. One
nound oi carborundum is cqual in volume to onc and one-
quarter pounds of emery. Infusibility—Infusibie at the
highest attainable heat. Deccomposition accurs in the clectric
arc. Insolubility—It is insoluble in any of the ordinary sol-
vents.  Water, oils, and acids, have no cffect upon it, not
even hydrofluoric acid, which readily dissolves sand. Chemi-
cul Composition—It is composed of carbon and silicon in
cqual atomic proportions, and by weight, thirty parts car-
Lon to scventy parts silicon. Its chemical formula is SiC.
Color—Pure carborundum is white. In the commercial
manufacture the crystals are produced in many colors and
shades, partly as the result of impuritics, and partly owing
to surface oxidation. The prevailing colors are green, black
and blue. The color has no effect upon its hardness.

The Carborundum Co. has made arrangements with the
Hart-Emery Wheel Co., Ltd., Hamilton, Ont., to supply it
with carborundum grains and powders. from whick it will
manufacture wheels, rub-stones, sharpening-stones, etc., and
the Canadian trade will be fully supplied with these goods in
the same qualities as are placed upon the United States
market,
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TORONTO CITY ENGINEER'S REPORT FOR 1897.

—

The annual report, published by the city engincer's depart-
ment, of Toronto, has just been issucd for 1897. The works
of the year have been carricd on under the direction of E.
I1. Keating, C.E., who was city engincer for nearly six years,
and was succeeded by C. H. Rust, C.E., in February af the
present year. From the report we learn that there were 0.40
miles of asphalt pavements laid in 1897, as against 0.366
wiles in 1896, and 1.156 in 1893. In macadam, o.510 miles
were laid in 1897, 1.661 in 1896, and 1.663 in 1895.  Gravel
roads were laid in 1807 to the amount of 3.138 miles. None
were laid in 1896 or 1895. Brick on concrete, 5.803 miles for
1897, as against 1.032 miles for 1896, and 0.744 miles for 1893.
The unpaved roads in 1897 covered 78.45 miles. In 1806 they
rovered 70.74 miles. The total mileage for the year is 238.3,
agninst 257.4 for 1896, 256.4 for 1895, and 253.4 for 1894. The
different classes of pavements now laid in the city are as
follows:

Per Cent.
Cedar block ........ g 39.24
Stone and scoria ....... eteeeacenaeaeanenn vees 031
ASphalt ooveniieiiiii i §.34
Brick ....covvventn, Ceeeereeseneaens cereracaes ... L37
Wo0d and CONCrete «-cveoeeennn Cereeeaas ceieee. 021
AMACAGAM cevevvriirenerranrancsncesasanseasanss 15.68
Gravel ...oovevennnnn ceeeeas BN ... 1.23
Cedar blocks with asphalt between tracks ...... 2.10
Cedar blocks with brick between tracks ...... v 321
Macadam with stone sctts between tracks .... 0.42
Unpaved ....... Cerecretsacsentntttnstteestanans 30.37

The waterworks consumed 10,355% tons of coal, pump-
ing 6,723,757,030 gallons of water. The Waterworks Depart-
ment laid 503 services during the year. At the end of the
vear there were 2082 hydrants in usc. There were 1,550
meters of all kinds in use in the waterworks branch, of which
036 were Crown. 33t Worthington, and 23t Siemens &
Adamson. There were 54 new weters put in during the year.
In strect sprinkling, the distance traversed by the three
trolley tanks was 18,501 miles, the quantity of water dis-
charged in the process of sprinkling amounted to 23,893,700
gallons, representing 8,803 loads. The quantity of water con-
sumed in the ordinary watering service (wagons), was
37,035,375 gallons, or 75,206 loads, making a total for the sea-
son of 60,041,075 gallons, sprinkled on the streets,

THE CONSTRUCTION OF GARBAGE DESTRUCTORS.

—

BY PRANK LESLIE WATSON, ASSOC. M. INST. C.E*

In the design and construction of a successful and ccono-
mical refuse destructor plant, the following arc the principa!
points which must be borne in mind:

A. It must never be forgotten that the primary object of
a refuse destructor is, as its name implics, to destroy refuse,
and to destroy that refuse as completely as possible, and
without the production of any description of nuisance. By
the term to destroy refuse in this connecction is  implied a
practically absolute chemical scparation of the combustible
portions of the refuse (such as the carbon, phosphates and
aitrates, which arc found in cinders and in animal and vege-
1able matter), from the non-combustible portions (which
are chiefly mineral), and includes the complete oxidation of
the former class, and the fusion and agglomeration so far as
is possible into hard clinker of the latter parts. It must be
regretiully admitted that in a very Jarge number of destruc-
tors, these important objects are only attained to a  very
limited extent.

In order to insure a perfect result:

(1) A high temperature must be attained; 1,300 deg.
Fahr., is admissible, but 1,600 deg. to 1,800 deg. Fahr. is
better. It is not sufficient to impart the desired temperature
to the furnace gases after they leave the furnaces.  Such
devices as  Mr. Jones' patent fume cremator (intended for
this purpose), have done good service in their day in prevent-
ing the abominable . emanations from the chimneys of old-
fashioned low-temperature destructors; but at the best, such

:A read in the anln::im:lnd Balldirg Construction Section of the Con.
Kreas © thpecfkoya! Inatitote of Public Health vecently held at Dablin.
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a device as a fume cremator is only useful in sccuring per-
fect oxidation of the gases and vapors distlled from the
refuse, while giving no assistance whatever towards complet-
ing the other and equally necessary part of the process—
namely, the reduction to innocuous clinker of the solid refuse
itself. For 1this purpose it is essential that a high tem-
perature ‘taust be kept up in the furnace itsell, as well as in
the flue,

(2) Having provided means for securing a high tempera-
ture in the furnaces and the flues, such arrangements must
be made as will secure that the whole of the refuse and the
whole of the products of combustion or distillation must be

- subjected to this high temperature, in presence of sufficient

air, and for a sufficient length of time to insure complete
oxidation of all combustible substances.

(3) T\ is also necessary that the products of combustion
passing up the chimney must be as free as possible from
solid matter, such as dust, which, although they may be so
perfectly burnt as to be free from any taint of putrefaction.
yet their mechanical effect upon the leaves of trees and plants,
upon the lungs of persons and animals, and upon clothing
and furniture, are such as to become an intolerable nuisance,
and a nujsance which has been proved in more than one in-
stance to be actionable at law.

B. The destructor must be so designed as to involve the
least possible expense in its working. To this end the hand-
ling of the refuse should be reduczd as much as possible,
though it must be borne in mind that the adoption of cum-
brous and complicated mechanical feeding arrangements has
hitherto been found to give no relief in the matter of labor;
in fact, it has even involved additional labor, while at the
same time such machinery is frequently very costly, both in
vonstruction and in upkeep and working charges., It must
always be borne in mind that machinery working in the
presence of large guantities of dusty and dirty material deteri-
oraes very rapidly, and any machinery which is required about
a destructor, particularly elecirical machinery, must be so ar-
ranged as to be as nearly as possible boxed in and protected
from dust. The author would mention, as an instance, the
Shoreditch combined electrical lighting and destructor plant,
where, according to the abstract of accounts, published in
The Electrical Review, of May 27th, 1898, a large proportion of
the total curremt produced appears to have beer used on the
works in driving fams, lifting machinery, etc. The author
believes that this excessive expenditure of energy is due in
a large measure to the extra resistance caused by the impos-
sibility of kecping switches, brushes, etc., in proper order
in presence of dust and dirt. In order to ensure cconomy,
the safest points to bear in mind arc that the refuse should
e brought in the collecting corts, as near as possible to the
charging holes of the furnaces, and the tipping arrangements
should be such that a minimum of work is involved in pro-
perly charging the furnaces. It must also be remembered that
considerable judgment is required in working a fire, and that
judgment is not usually a faculty posscssed by machinery. In
order to obviate any difficulty in separating clinker from un-
burnt matter, and in order to insure as nearly as possible a
continuous process in the furnaces, they should be fed at one
end of the grate, and clinkered at the other, and the arrange-
ments at the clinkering end should again be such as to in-
volve the least possible labor in removing the clinker and to
avoid altogether the necessity for breaking it up in order to
get it through small openings.

C. In thesc days, pcople arc not content with getting
rid of the refuse in an inoffensive manner. It has been demon-
strated that large quantitics of heat are available from the
combustion of refuse; and, thercfore, it has become neces-
sary that this heat should bc utilized, and at present almost
the only practicable method of utilizing the heat is in the
cvaporation of water. \When it has been shown that in prac-
tical usc cight tons of refuse will raise as much stcam as one
ton of good coal burnt under good conditions, and that it will
raisc that stcam to the highest working pressures ordinarily
adopted, there can be no doubt as to the advisability of pro-
viding sufficient boiler-room, and arranging a suitable use for
the available power. In order to secure the best results, the
boilers must be placed near enough to the cells to prevent
any important loss of heat by radiation, but they must not be
placed near cnough to interfere with perfcct combustion of
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the gases, which is gencrally not completed until after they
have left the furnaces and traversed a certain length of flue
to insure proper mixing., It must be borne in mind that,
cven in botler firing, with coal, any contast of the gases with
comparatively cool cross tubes, etc, before they are perfectly
oxidized, will check the combustion, and causc smoke, and 1t
is obviously usecless to mix any further oxygen with such un-
burnt gases after they have dropped below their natural tem-
perature of combustion or “flashing point.” It may herc be
mentioned that water-tube boilers are the most readily adapted
to the requiremtents of a destructor station, although very
goud results have been obtamed with other types, particularly
Lancashire boilers. The comparative safety of water-tube
boilers from explosion, and their general handiness and con-
venicnce, render them particularly adapted for working where
the labor employed is not of a highly cultivated order, and
generally in connection with these plants it is best to remem-
ber that, whatever apparatus is provided, it will probably have
to be worked by stokers.

D. °The solid matters resulting from the combustion of
the refuse—ec.g., clinkers from off the grates and fine ashes
from underneath them—must be made use of for two reasons.
first, if they are not made use of, they must be carted away
snd tipped to waste at a further cost. Seccond; they may be
made a valuable source of revenue. It must not be forgotten
that we have here another powerful argument in favor of
high temperature destructors, the clinker from which will be
completely fused, and will contain no combustilie or putrescible
matter, and will theréfore be of a hard and sharp nature, in
ccntra-distincticn to the clinker from low temperature destruc-
tors, which is soft, friable and totally useless, and frequently
cven putrescible, It is no uncommon thing for such half-
burnt clinker to take firc again, after being tipped into a heap,
and thus to occasion serious nuisance. Assuming, however,
that the clinker is going to be of a hard and useful character,
we shall require machines for breaking it up, grinding it, and
mixing it with lime, etc., to form mortar, and these machines
must be powerful, massive and durable. Having thus briefly
sketched the requirements of a destructor plant, the author wili
proceed to give some details of the manner in which_ these
objects have been attained in onc or two plants in the design
and construction of which he has been concerned.

(To be continued).

STRAIGHTWAY QUICK OPENING VALVES.

It has been demonstrated by practical boiler users, the
makers of this valve state, that the most satisfactory way of
arranging the blow-off is to use two cocks—onc to open and
close and take the wear and tear, and the second cock to
make a pcerfect stop; but even with this arrangement it is
necessary to blow down and remove the cocks to make re-

pairs. With the duplex valve all these objections arc over-
SECTIONAL VIEW,
come. The cngincer can make the necessary repairs without

blowing the boiler pressure down or removing the vilve, as
he has perfect control over it at all times, and can make re-
pairs or renew the discs during working hours, with the pres-
sure on, thus avoiding breaking joints or using a leaky blow-
ofi, and saving night, Sunday. or holiday work.

The object to be attained by this device is to provide an
easily opcrated and durable valve. There is contained within
the valve a sliding cage. in which the discs and port are
arranged. The valve stem connects with the cage, and a slid-
ing motion is imparted to the cage and valve stem by a
forked lever, which is pivoted to the valve body, and has suit-
able stops to arrest the movement .of the cage at the proper
place to bring the discs or port in the cage opposite the ports
n the valve body When the ports of the valve are in line
with the ports of the cage, the cage covers the secats of the
valve and orotects them from wear by scale and grit, when
blowing off the boiler With the cage in this position, the
ports form a straight cylindrical passage through the valve,
without any obstruction to the current while passing through,

JENNING'S SINGLE BLOW-OFF VALVE.

To close the valve, move the cage so the dises are placed
opposite the valve ports, then they are expanded out against
the valve scats by rotating the valve stem, which has a taper
uut that engages with both discs, to expand or contract them.

JENNING'S DUPLEX BLOW-OFF VALVE.

To open the valve, the valve stem is rotated in the opposite
dircction to contract the discs, releasing the cage and allow-
ing it to move with case. The discs should be run all the way
hack to be sure that they don't drag over the faces of the
valve seats and scar them, which will cause a leak. The valve
stem is rotated by a special socket lever wrench, which en-
gages with a hub on the ends of the valve stems. To throw
the cage {rom point to point, the socket lever is placed on
the hub (which is cast on the end of the forked lever), so
as to make an extension and give grearer leverage to operate
the valve. These valves are placed on the Canadian market
ny Garth & Co., Craig street, Montreal.

ELECTROLYSLS IN GAS AND WATER PIPES.

The electrolytic effects of the currents-leaking from strect
car rails to the metallic pipes near them formed the subject-
matter of two papers recently read before the American Insti-
tution of Electrical Engincers. The first was by A. A. Knud-
son, entitled “ An Electrical Survey in the Borough of Man-
hattan, New York,” and the other was on the * Electrolysis of
Cast-Iron Water Pipes at Dayton, ‘Ohio,” by Harold P. Brown.
In both cases great damage was proved to have been done.
It appears from the tests made by Mr. Knudson that an open-
conduit system, or onc in-which an insulated metallic return
is used, effectually confines the current to the conductors pro-
vided for it. H. P. Brown, in conclusion, offers the following
cemments and practical suggestions on the matters generally
to water and gas engineers: Do not imagine because ycur
pipes are not leaking and bursting that they are safe from
electrolysis. If the electrical conditions are against them, they
arc getting weaker day by day. Do not antagonize the railways
the moment that the subject of clectrolysis comes up. The best
course for all concerned is to take mutual action, Do not put
down any morc lead or wrought-iron service pipes, as these
are the first victims of electrolysis, and their replacement ncans
ruin to pavements. Use instead wooden pipe, banded with a
close spiral of hoop iron and covered -heavily with asphaltum.
This will stand the heaviest pressure in use, and §s not affected
by clectrolysis, since the hoop irun is low in conductivity, and is
not clectrically connected at the joints. Its cost is said to-be
reasonable, and it has a successful record of many ycars’ sef-
vice. Use the same kind of pipe for new ‘mains in any district
in which a railway power-house is likely to be ecrected, and
heavily paint the lead.caulking of cast-iron mains, using asphalt
or petroleum wax. In the danger district along the lincs-of
clectric roads, and on intersecting streets, put into your water
and gas mains two or more consecutive lengths of these wooden
pipes so as to break the electrical continuity of the mains, and
thus make their resistance greater than that of: the-rails. Fill
in the space around them with broken stone, and connect with
drain if possible. Midway between the wooden sections on each
main attach insulated pilot wires leading to a central office.
Connect similar wires to-the rails nearest the pipe wires and



THE CANADIAN ENGINEER

v

297

—

make daily clectrical tests at times of heavy load. If any sec-
tion shows positive to the rails cut it at once into smaller sce-
tions, and call upon the railway to rebond its line upon that
street.  This, with the oproper clectrical management of the
railway feeder wires and apparatus, will cffectively protect your
mains.

.

A FLOATING DRY DOCK.

Editor CANADIAN ENGINEER.

The annexed sketch illustrates a floating dry dock,
designed by me several years ago, the feajure of which con-
sists of assembling a number of steel pontoons, aggregating
sufficient lifting-capacity, and in securing same in such manner
as to form a solid structure, and yct permitting the removal
of each pontoon for painting and repairs. ]

For a dock of this type, capable of lifting tiwelve thousand
tons, the length will be five hundred feet, and the inside width
cighty feet. There will .be forty .pontoons, placed side by
side, yet two and one-half fect apart, each ten feet wide by
twelve  feet decp; and one hundred and twenty feet long.
There will be cight submerging tanks, constructed precisely
the same as 'the ‘pontoons, which will be placed one upon the
.other .as shown, yet being separited by 1 bars~to,. facilitate
painting. These tanks will be -five hundred fect long by ten
feet square, each. When the pontoons and submerging tanks
are placed in the position shown in the sketch, they will be
secured: by suitable stirrups, which. will pass entirely around
cach pontoon, and -extend to the top submerging tank, thus
securing and combining the pontoons and submerging tanks
as one structure. The pontooris will -be. divided into three
compartments, each forty feet long. To.sink the dock, water
will be admitted .into the two cnd compartments, the centre
compartments being barely sufficient in- the aggregate to bal-
ance the entire weight of the dock. When the pontoons are
fiiled, water .will. gradually flow info the submerging tank
thiough suitable controlling valves, which will.be. closed. when
ihe required depth is reached. For temoving the water from
the pontoons, there. will be placed on the outside.,ends of
same -eighty pumps of proper type and size. These pumps
will' be operated-in-four sets of twenty cach- on one shatt,.at
cach -quarter of the-dock. The motive- power will be ‘electri
city, supplied from a. power-house conveniently located on
land. No. water will be admitted to cither of the-top-tanks,
in which there will be sufficient reserve to float ‘the éntiie
dock, even should: all valves be left open. The objects.sought
to be gained in .this type of dock construction.are: economy
of construction; simplicity-in- operation, facility-of preservation,
and absolute safety. Total weight of material is 6,000: tons;
net lifting capacity is 12,000 tons; gross liffing capacity is

18,000 tons. It is estimated that a dock of -this type and capa-
city can be constructed and set up, rteady for operating, for

‘the: sum of $400,000.

WM. GOLDING.

New Orleans, La,
L 4
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HIGH LEVEL PUMPING STATION, ST. JOHN, N.B.

The following description of the new high level pump-
ing-station in St. John, N.B,, is taken from the annual report
of the waterworks department, made by the .engineer in
gharge, W, Murdoch, C.E.

Under an order passed by the Cotnmon Council on July
15th, the work of preparation for the new pumping station
at Silver Falls wa'; commenced on August 2nd, by a party of
men being sent in to clear the land. It is traversed by

:

Little River for a distance of 475 fecet, and comprises the two
upper successive porches of Silver Falls, which are 275 feet
apart. The lower one of these falls, which is but 140 fect
distant fromt No. 3 leading main, drops into a pool whose
surfac 2 is. sixty fcet below thé level of the head ot the upper
fall. The minimum flow observed here at the dryest time
was 135 -cubic feet per-minute. The maximum has not been
gauged, as it is often a raging torrent. A stonc dam, sixty-
five feet in length, and varying up-to eleven fect in height, has
been built on the upper fall, and a cast-iron flume extended
therefrom to. the crest of the lower fall. This flume is 24
inches in diameter for a distance of 200.feet, and reduced to
15-inch and 1z-inch pipe the remainder of the way. The
large pipe was: old stock left over from the laying:-of No. 3
main, 25 years ago, when it was charged to that main. |
A frame building is -placed at the-lower fall, the figor be-
ing ten feet above the pool already named. Tms is. for the
turbines, and through it the twelve-inch fliune will- extend to
supply the turbines and. terminate with « -gate valve of the
full size, discharging. into theé .river. Thac two turbines were
made by J. C. Wilson & Co., Glenora, Ontario. They are
zight-inch ‘horizontal. double turbines; vith draft tubes, -and
-can be worked either at half gate, vnen-each-will develop
twelve h.p,, or-at full gaté, when .double. tiat -power is-to<be
vealized. This will ¢nable the .obtaining .of the fuil cfficiency
of. a wheel, when only enough water ‘flows ‘to give ‘twelve
‘hotse-power, -and. in an emergency, if-such eémergency oceurs
when- there.is water ¢nough-in the rivér, 48 horse-power can
be had: But the thain object in having.two wheels is to hold
‘one in: reserve. while the other ‘is in use, -so that there be-no
stoppage in the-auxiliary sefvice when once begun, Another
-precaution against stoppage is that in the fope transmission
between the- turbines and the pumps, fotr indépendent -ropes
"are to -be‘used; each with its-own tighténer,- thie whole tobe
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cuclosed in a shed reaching up the slope (which rises at an
angle ot 39 degrees), to pump-house,  The pump is bemny
bmlt by the Northey Manufacturing Company, of Toronto.
1t 13 spectfied 10 be a double-acting power pump with a capa-
aty of 33 mperial gallons per revolution of the crank shaft.
A brick building, 10 x 20 feet eight inches, has been built for
s reception, at a distance of 15 fect south of the pipe line.
As soon as the weather pernts, after the arrival ot tne pumyp,
the main pipe will be cut and a branch led thercfrom to the
suction of the pump. From the delivery another pipe will
return to the main, and between these two braunches will be
piaced a check valve with balanced gate, set in such a way
that when the pump is in operation, the valve will close, and
the water be driven onward to the city, but should the pump
stop, the valve will open and allow the water to gravitate as
it does at present, delivering only into the basements of the
Inghest houses,

THE ARMSTRONG CUTTING OFF TOOL.

The Armstrong cutting off tool (patent applied for), is
atade in seven sizes and is especially adapted for the economical
use of self-hardening steel.  The latest addition to the Arm-
streng tools 1s the cutting off tool, iHustrated herewith. This
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months in the year, at least, dress there as ners, except that the social
laws are less exacting.  In the coming time, however, there will be a
growing demand for all the luxuries ot metropolitan life, and there is a
field open in meeting this demand. DBut the change will come, and we
ought to take due advaniage of it. With'next year will come closer
and quicker connection with that country, and following cheaper
transportation will be increased demand.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

TweLrrn AxNuaL Banquer or Toroxto No. 1.

The twelfth annual banquet of C.AS.E, Toronto No. 1,
was held at the Walker House, Toronto, on Nov. 23rd, the
mesident, Chas. Moseley, in the chair. The very eflicient com-
mittee in charge of the banquet arrangements were: A, M.
Wickens, Albert Slute, J. G. Bain, J. Bannan, W. C. Tait, J.
Marr, chaiwman; Geo. Thompson, secretary, and Geo. Moor-
ing treasurer. How thoroughly the committee had performed
theis duties was augured by the large number of members and
their friends and guests who asscmbled a little before 9 o'clock
in the corridors of the Walker House, where smiles and jests
and pleasant greetings alike to old {friends and new acquaint-
ances showed that the stationary engineers neced not at least
study the arts and graces of hospitality, as they were onc and all
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tool will cut off and keep right on cutting off. It stands the
tacket of constant work, and tlus 1s one of the cluef pomnts of
difference, its makers state. between Armstrong tool holders
and imitations of their tools. The holder and bolts are made of
stecl and hardened. The cutters are made of spectal grade self-
hardening steel, rolled beveled on both sides, giving the proper
clearance to ensure a clean cutung tool. The blade requires
grinding on the cutung end only. Atkenhead Hardware Co.,
Toronto, is the Canadian seling agent,

JOHN GALT, C.E.

—

John Galt, C.E., who was appointed city engineer of Ottawa, Ont.,
Nov. 14th, and entered upon his new duties Dec. 1st, was born at
Kilmaurs, Ayreshire, Scotland, Sept. 23rd, 1852. Although he is com,
paratively young, his experience as an engineer has been varied and
thorough. It hasincluded the construction of railways, canals, water-
works, drainage systems and public improvements of all kinds. Mr.
Galt was educated at the Kilmarnock Academy, and, after obtaining a
Government science scholarship, he took a full university course, and
graduated in engineering at the universities of Glasgow and London.
Tor a time he followed his profession in Glasgow, being engaged in
some of the large railway improvement schemes, and was also superin-
tendent and leciurer in the Government science schools in Glasgow for
several years. In 1878 he went to the United States, where he was
engaged in railway engineering on the Southern lines for three years.
Upon coming to Canada in 1831, he wae appointed general manager
of the Boiler Inspection and Insurance Company of Canada, retaining
this position for four years. Since 1885 he has heen engapad as a con-
sulting engineer, and has been very fully employed during that time
chiefly upon municipal work.

TRADE IN THE YUKON.

—

The principal traders in the Yukon, writes a2 correspondent of
Tie Caxapiax ExciNeeg, are. The N.A. Trading Co., and the
Alaska Commercial Co. These are the two great trading companies,
who up to the past season have had almost a monopoly of the local
supply trade. They are United States companies, but none the less to
be cuitivated, as already they are purchasers of Canadian goods. Your
letter suggests twovery great lacks inour tradecircles to-day. Oneisthe
fact that our merchants have not yet appreciated the advantage to Cana-
dian tradeof the Dawson orlocal demands.  Anotheris in the reminder
of the character of Klondike trade. The average person is half inclined
to doubt that Dawson has any demaonds for textiles, etc. There is a
surprise in store for our wholesale merchaats in the character of the
supplies nceded at Dawson, especially this year. People for many

past masters in that impo:t:mt subject already. The good work
of the committee was in cvidence throughout the evening, which
passed without a single flaw, from the entry of the crowd of
ncarly two hundred into the spacious dining room, through
the well served dinner and the subscquent speech-making and
ntusic till the last good-night had been said. The menu was as
follows: Spanish olives, celery. Soup—Tomato, aux Croutons.
Fish—Boiled Columbia river salmon, Hollandaise sauce,
Pcmmes de terre, a la Parisienne,  Entrees—Chicken croquettes,
ala Richeliey, escalloped oysters, a la Baltimore. Boiled—
l.eg of Southdown mutton, caper sauce. Roast—Ribs oi beef,
with horse radish, young turkey, cranberry sauce. Vegetables
—Mashed potatoes, green peas, sugar corn. Game—Haunch
of venison, with jelly. Pastry—English plum pudding, brandy
sauce; apple pie, lemon meringue pie, raspberry tart, assorted
cakes, wine jelly, rock punch. Dessert—Bluc-basket raisins,
apples, oranges, bananas, filberts, almonds, Malaga grapes,
MacLaren’s imperial cheese, gorgbnzola cheese, tea and coffee.

Before the toast list was reached the assembly had the
pleasure of listening to a piano solo by Mr. Fisher, and then
the president, Chas. Moscley, in a short speech welcomed the
tmembers and their guests 1o the twelfth annual banquet. After
expressing his pleasure at the large attendance Mr. Moscley
referred to the growth of the order, and its most satisfactory
condition, not only as regards Toronto No. 1, but the other
branches as well. The chairman then proposed the toast ** The
Queen,” which was drunk with an enthusiasim which amply
demonstrated the loyalty of the engineers of Toronto. W. G.
Blackgrove then sang “ Soldiers of the Queen,” with fine effect,
his rich voice stirring the audience to a fresh outburst of
patriotic cheers. As an encore Mr. Blackgrove sang * Out ou
the Deep.” The names of Mayor Shaw and Ald. F. Woods were
coupled with the toast ** Toronto, Our City,” The mayor in
responding spoke of the present prosperity which is prevailing
in Toronto in contrast to the years of depression just passed
through. He belicved the present expansion would be perman-
ent, and instanced the growth of several of our city's industries,
and the entrance into the city of firms formerly doing business
ouiside.  He promiscd that efforts would be made to gain for
Toronto somic of the general benefit resulting to the country
from the enlargement of the St, Lawrence canals. The smayor
expressed his sympathy with the efforts of the comumittee on
legislation to sccure official recognition of the Examining
Board of the Socicty. Ald. F. Woods confined his speech to an
appeal for support in the approaching municipal clections on
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the score of his being 2 member of the Typographical Union,
and the work he was doing to advance its interests in the city
council.  The toast of * Canada, Qur Country,” was proposed
awid cheers, and the singing of patriotic songs by Messrs. Fox
and Grant, the toast was coupled with the names of Geo. An-
derson, manager of the Royal Oil Co., and A. M. Wickens.
Mr. Anderson spoke of the growing prosperity of Canada and
congratulated the association on the fact that its name of
“ Canadian " was so truly an indication of the spirit of loyalty
in the society. He rcjoiced in the fact that Canada is now
in closer relations with Great Britain, and is now admitted to
the councils of the nation. He pointed out that there was great
roemy for development in the science of mechanics, and that
there was therefore room for engincers not only to inform
themsclves as to what is alrecady discovered, but to make
original investigations, A. M. Wickens was proud of his Cann-
dianism, and of his allegiance to “Our Lady of the Sunshine.”
He referred to the progress of the Technical school, and the
good influence of the association in helping it along. The
toast of the “ Manufacturers.” was responded to by C. L. Weceks
of the General Engincering Co., J. M. Sinclair, mauager
Eurcka Mincral Wool Co., and Jas. McLaughlin, of the Queen
City Oil Co. Mr. Weceks spoke of the keenness of competition
in business at the present, and the necessity of taking advantage
of all aids to increase production. Mr. Sinclair made a bricf
speech congratulating the association upon its growth aund
progress, and upon the good times in the country at large,
which permitted in very many industries the employment oi
day and night shifts. Mr. McLaughlin made what was. quite
one of the best speeches of the evening, in which he spoke of
the fact that manufacturing and trade had been the source from
which freedom had come into the state in the old days. He
spoke of the unrivalled facilitics which Canada offers to the man-
ufacturer in every departutent of trade in her wonderful natural
rescurces. Formerly Canadian products had to be sold as from
the United States, now in many lines the name Canadian adds to
the price.  Mr. McLaughlin in closing referred to the great
pregress the oil industry was making in Canada, as witnessed
by the building at Sarnia of one of the most complete refining
planits on the continent in the past year. “Educational Interests”
was responded to by J. Galbraith, principal of the School of
Practical Science, Toronto, and A. G. Horwood, sccretary of the
Touronto Technical school. Mr. Galbraith spoke of the growth
of the school over which he presides, and stated that he be-
licved that the science of mechanics as applied to the steam
engine was very near its final development, and that little further
in this department should be looked for. Mr. Horwood asked the
aid of the members of the association in advancing the interests
of the Technical school. Bert. Harvey here sang a most laugh-
ablc and clever medley, and as an encore, * I Want to Join the
Army.”  The toast of the Executive Council was responded
to by E. J. Philip, G. C. Mooring, R. C. Pettigrew and A. E.
Bdhins, who cach made a few appropriate remarks, <™ Sister
Socictics,” was responded to by J. Dixon, Toronto No. 18§, and
R. Mackie, president of the Hamilton branch of the association,
and ). R. Nuttley, Waterloo, who all expressed pleasure in the
growth and prosperity of Torouto No. 1. The * Press™ was
responded to by the representatives of The Electrical News and
The Canadian Engincer. A feature of the evening much ap-
preciated by the gathering was the comic singing of J. Fax,
whosc cfforts were received uniformly with tremendous ap-
plause. The following were present: A, E. Edkins, A. G. Hor-
woad, R. C. Pettigrew, Ald. F. H. Wood, Mayor Shaw, Chas.
Mescley. G. C. Mooring, Chas, Rust, C.E., Geo. Anderson,
Proi. Galbraith, Alex. Fraser, John Dixon, A. Lang, Geo.
May. Jas. McLaughlin, \V. McGee, J. M. Dignum, W. Sher-
mar, A, Doyle, J. Queen, G. W. Gore, W. Sutton, Geo. Brad-
ley, D. MeBain, F. Auchlincloss, Chas. Smith, R. Gondy, T.
H. Dryden, Sam Thompson., A. Boyce, James Fax, \W. Black.
W. Keating, A. R. Taylor, E. Terry, F. Barton, Bert Harvey.
J. Edward Fisher, J. G. Bain, V. C. Tait, Jos. Bell, W.
Dourne, G. Evans, H. Butcher, J. Grout, Fred. Kirk, F. H.
Fulshell, R. Galt, A. Richardson, R. Mecrcy, Joseph Hughes,
G. Clatington, Wilson Phillips, M. B. Tullman, John Gourley.
Angus McMaster, W. Dawson, D. Hunt, J. H. Pringle. Sam
B. Mills, A. J. Woodward, W. Stevens, T. Hope, Geo. Mackie,
Robert Mackie, J. Ironsides, Jas. Bannan, Albert Slute, E. J.

Philip, C. I.. Weeks, Jas. Sitster, J. Ennicht, W. McLean, J.
Carson, A. 1. Granger, John Emms, Jas. Mooring, W. Picrson,
G. Graham, J. Barrow, J. Everett, A. Backer, F. D2y, J. Day,
J. McLeary, A. Travin, F. Barrea, B, Hallen, W. Truckman,
E. Ircland, R. Davies. D. McEvoy, A. W Smith, J. Spencer,
J. Prestege, R. Johuston, R. R-oughall, E. Dudgeon, S.
Graham, J. fensom, W. Mashint- . ;. S. McKay, G. W. Grand,
J. Fisher, H. W, Sayton, G. Thompson, "¥. Mooring, J. Nichol-
son, J. Granger, A. J. McDonough, E. Ash, W. E. Archer, W.
J. Webb, J. S. Anderson, J. Huggett, A. T. Robb, T. Eversficld,
E. G. Fawler, G. B. Cowers, J. R. Nuttley, J. C. Long, J. M.
Siuclair, W. L. Outhwaite, C. Scott, A. Scott, F. Vantown,
‘T. Hodgson, J. Bannan, M. Burns, J. Fox, W, S. Buatler, S.
Rutler, J. R. Bennett, W. G. Hamuer, S. Woodhouse, B.
Camphell,

WIND PRESSURE, ACTUAL AND ESTIMATED.

Editor CaxapiaNy ENGINEER.

In a recent issuc of the Scientific American, in  an
editorial on Sir T. W. Barry's reiarks, at the meeting of the
British Association at Bristol, anent the want of agreement
between the results and conclusions of experiments on a
small scale. and the working of naturc on a more extensive
basis, there is an allusion 1o the fact, among others, that as
far as wind pressures are concerned, and while at the Forth
bridge in Scotland, s8 Ibs. to the square {t. were allowed for,
pased on the indications of ordinary anemometers, the result
of an experiment on 2 300 ft. surface, under like: conditions,
shawed a falling, off of very nearly 40 per cent. Again, at the
* Tower bridge.”” London, while conclusions, based on anemo-
metrical readings, indicated a pressurc of 6 to 9 lbs. per square
ft . experiments conducted on the bascules of the bridge,
whaose area is 5,000 ft., showed only from 1 to 1¥lbs. wind
pressure, under absolutely similar conditions. These glaring
differences are accounted for on the assumption that a gale
of wind presents areas of maximum pressure, which are far
in excess of the average pressure. Now, I am in a position
to say that this mere surmice of the editor of the S. A, is
a matter of fact. Now to the proof: While in a gale at
Quebec, the galvanized iron roof sheeting of four of the
octagonal kiosks on Dufferin terrace remained untorn, which
it had been on other occasions of scvere gales; the fifth
kiosk, situated in the midst oi the other four, not only had
its sheeting curled up and twisted and torn off, but the entire
roof framing, all of cast iron. and bolted together, was
hodily wrenched from its cight supporting columns, the con-
fining bolts of ecach of which were broken off, and the
whole roof, some 244 tons in weight, carried up a height of
say 40 ft., and over a distance of some 300 ft.,, and deposited
in a broken and demoralized condition on the glacis in rear
oi the terrace. Now, it is evident that in this case there was
within the general strcam of casterly wind blowing up the St.
Liawrence and striking the terrace, an intensified current
which struck the demolished structure: a  stream within a
stream, so to say. as with the “Gulf Stream” in the ocean.
I reduced the thing to figures at the time (some ten years
ago, orless), and found that while the anemometer at the Que-
bec observatory on the occasion indicated only 39 Ibs., the
stress on the roof of the kiosk, thus to tear it away and hurl
it to such a distance, must have had a cyclonic force of not
less than 100 to 120 lbs, to the square foot. The same
thing occurred in the United States a few years ago. when
as T then showed in a letter on the subject, published in the
Engineering Record, of New York, while the general force of
the wind-storm was insufficient to do the mischief, there
must have been within the moving river of air, the rush of
air in motion, a more tutensified stream which struck and
overthrew two of the 500 ft. spans of the Jeffersonville bridge.
cach of which weighed not less than 1,000 tons.

But this does not explain nor in any way account for
the difference hercin-above alluded to, of the effect of wind
currents on arcas of varied extent. I think. Mr. Editor. I
can account for this. Tt will bc remembered that T was the
first, at the time. and for some months before the atention
of the world at large had been called to the apparent paradox.,
to explain (and your journal to publish). the so-called
nozzle  mystery. which T did by showing that the
issuing circumferential jet of water carried with it by
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friction, the water in the rear of the hall, thus creat-
ing u vacuum against which the pressure of the atmos-
phere reacted to keep the ball in place. Now precisely the
sume thing happens with the ancmometer, and the more so
the larger its surface or extent; the wind passing around its
periphery  sucks out the air in rear of it, creating a
vacuam against which the atmosphere pressure on the op-
pesite side reacts.

It will be noticed that while in the case of the Forth
bridge, as stated, the larger arca of experimentation, 300 t.,
gave a wind pressurec of only 4o per cent. less than that in-
dicated by the ordinary ancmometer: in the case of the Tower
bridge, the 5.000 ft. area of the bascule experimented on,
reduced the anemometrical pressure of from 6 to 9 lbs., down
to from 1 to 1% 1bs.; or not only by 4o per cent., but by
from 400 to 600 per ceat—this difference being duc to the
proportional circumferential or lincar peripheries of the sur-
faces experimented on, in comparison with the areas at play,
the peripheries varving only as the lincar dimensions, while
the areas varied on the squares of those dimensions,

For instance, if the anemowmcter were a foot square, its
arca would be but one ft., while its periphery were four ft., or
the area to the circumferential dimensions, in the proportion
of 14 to 1. With a surface of 10 x 10 {t., the area would be
100 ft.. and the periphery 40; area to circumierence as 2%
to 1: again, if the surface played on by the wind were
100 x 100 ft., the area wonld be 10,000 sq. it., while the peri-
phery were only 400 ft., or the ratio of area to circumfer-
ence. that of 25 to 1, leaving the wind to act on or around
cdgres of 4. 40°, and 400, respectively, while the atmospheric
pressure were cxercised against areas of 1.100 and 10,000 sq.
feet. and thus explanatory of the fact that the greater the
area acted on, the greater the reduced percentage of pres-
sure indicated by the larger surface.

C. BAILLAIRGE,
Consulting Engincer, Que.

October 7th, 1808,

Jndustri al N\ otes.

Tames & Reed, Perth. Ont.. are enlarging the output
of their machine shop.

The new Methodist church, at Madoc, Ont.. will bz of
brick. and cost $12,000.

W. W. Carter is making a large cxtension to his stave
and hoop mill at Fesserton, Ont.

The Pembroke, Ont., Milling Company will build an cle-
vator close to the P.S.R. track, in Pembroke.

The new Intercolonial Railway grain elevator. at Halifax,
N.S.. is now being built by M. E. Keefe, of Halifax. The
contract calls for its completion by Januwary 1st next.

Robert Murray has his new machine shop at Rat Portage,
Ont.. finished. Tt is connected with Richard Hall's new
marine slip. The entire plant will cost upwards of $10.000.

The Berlin, Omt.. Brush Co.. will move to Waterloo.
Omnt., as the former town failed to raise the $1,000 by private
subscription that it was proposced to lend the company.

The boiler and machine shops of the British Columbia
Tron Works, Vancouver, B.C., are starting up after being idle
for many months, owmmg to the financial embarrassments oi
the company.

The Canadian Rand Drill Co. requires larger premises
for its business. and is asking a f{rce site and a2 bonus of
$20,000 from the city of Sherbrooke, Que., where it has been
loeated for some years.

At a mecting of the council of the town of TFarnham.
Quc., a Montreal furniture manufacturer offered to start an
extensive furniture factory here, in consideration of a bonus
of twenty thousand dollars.

W. J. Finlay, of Lawrence. Mass., brother of J. D. Fin-
Iav, superintendent of the Toronto Paper Co.’s mill. at Corn-
wall, Ont., has been appointed manager of the mills of the
Sturgeon Falls Pulp Co., Ltd.

H. S. Dowd will build a large oatmeal mill at Quyor.
Quebec.

E. Gilbault, St. Boniface, Man., has purchased the barb
wire works on Lombard street, Winnipeg, and will run the
establishment in conjunction with his tin box factory, which
will be moved from St. Boniface.

Among other matters of interest in the annual report of
the City Engincer of Toronto, is the statement that a new
bridge on the Humber river, at the Lake Shore road, will be
necessary next spring. Estimated cost, $13.000.

A, A, Scott, Toronto; T. B, White, Kolapore, Ont.c W.
Johaston, . J. L. White, Heathcote, Ont., and Lizzin K. Scott,
Toronto, have applied for incorporation as The 1 arest Pro-
duct Company, Ltd. Chief place of business, Toronto;
capital, $40,000.

Pierre  Mahy, a window-glass blewer, of Rcensart, Bel-
gium, states that a group of skilled window-glass workers
from Belgium, desire te migrate to Canada, and work at their
trade hiere. Besides manufacturing window-glass, all sorts of
fluted and cut glass could be produced.

J. H. Chewitt, president of the Rossin Hotel Company,
Tcronto, has announced that it has been determined to wake
improvements to the hotel, amounting to $150,000. As soon
as the weather will allow, work will be begun on the lower
floor entrances. The plans include an addition.

The Canadian Oil and Coal Company, Ltd., has applied
for a Dominion charter 10 locate and develop petrolenm wells
and coal mines. The chief place of business is \fontreal:
capital, $1,000,000; incorporators, \W. Strachan, J. W. Pyke,
B. Shepherd, G. H. Meldrum, Montreal; Hon. A. W. Cole.
Albany, N.Y.

A by-law to fix for ten years the rate of taxation of the
Ontario  Rolling  Mills Company, Hamilton, Ont., at
$1.200 n year, in consideration of the establishment by it of
a horseshoe factory, in the building crected for the manulac-
turc of cut nails, but unused for several vears, has been in-
treduced into the Hamilton city Council.

The Taylor Hydraulic Air Compressor Company has.
it is stated. completed a sale of its rights for the greater por-
tion of the United States, the price being $200,000. This
sale has been effected as a result of negotiations pending for
some time, and was made after a thorough inspection of the
working of the hydraulic air compressing plant at Magog.
Quebec.

The Robb Engincering Co., Amherst, N.S., has received
an arder from New York for two 300-h.p. engines for an
clectric railway in Australia. They are tandem. compound.
side crank pattern. and the dynamos will be direct connected.
This company is working up a considerable export trade.
having shipped during the past few mouths one  300-h.p.
engine to England, three 125-h.p. to the Isle of Man. three
125-h.p. 10 Spain, and onc 125-h.p. to Newfoundland.

The St. Thomas. Ont., Brass Co.. which has crected a
foundry and warcrooms, has for proprictors the owners of
the Buffalo Brass Co., Ltd. H. H. Hewitt is the presi-
dent, and they have several branch establishments through-
out the,United States. The chicf matter for comment about
the new Canadian firm is that it has scttled down to busziness
without the customary period of bonus hunting, and cvidently
proposes to do business becausc businesd is profitable, not
beeause the doing of business may be the cause of vhe re-
ceipt of uncarned profits. as in the case of a crossing-sweeper's
“tips.”

Sissiboo, N.S.. Pulp Co., on the river of that name, has
four turbines. capacity. 17,000 horse power, .and has, states
the Weymouth, N.S.. Free Press, four grinders, three wet
machines, two hydraulic presses, a smaller packing press,
and the necessary repair shops. and an clectric  light and
steam heating plant. The mill works day and night through-
out the greater part of the year. Scarcity of water in cer-
tain seasons sometimes necessitates a suspension.  This diffi-
culty, .however, has been lareely overcome by the construc-
tion of reservoirs at convenient stations on the uoper part
of the river. Some tweniy-five tons per day is the average
output of the mill. which consumes annually about 3,000 cords
of spruce. Employment is furnished to twenty-six men,
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A fifty barrel flour mill has been established at Grenfell,
Assa.. by a local company.

The Bailey Cutlery Co., Brantford, Ont, is now an
established industry, having started up November 4th.

Parrish, Lindsay & Co. will crect clevators at Argue
and Barber, Man,, new towns on the Belmont, Man., exten-
sion of the Northern Pacific. .

The Ottawa Stock-Yards Abattoir Company, ILtd.,
has been incorporated, with a capital of $50,000, to carry on
an abattoir and stock-yards business.

The Massey-Harris Co., Brantford, Ont, has recently
installed a ‘very complete system of fire protection, including
a pump with a capacity of 1,500 gallons per minute.

Two uew elevators are being built at Arden, Man., One
for John Davidson & Co,, the other for R. C. Ennis, both
of Neepawa. They will be of 25,000 bushels capacity cach.

John Reeb & Sons, Port Colborne, Ont., have bought
out the Welland, Ont,, gas company, and have assumed con-
trol.  The price paid is said to be $17,000, which includes
the five wells and the plant.

Sarnia, Ont., is unable to accept a tender to pipe the
streets and supply gas in the town at 25 cents per thousand,
as it is found that ‘the present gas company’s charter confers
an absolute monopoly.

The town of Barrie, Ont., carriecd a by-law to raise
$100,000 to purchase the existing waterworks plant and make
extensions to suburban parts of the town. The vote was
taken November 7th.

At a public meeting held in Ottawa., Ont., last month,
resolutions were passed urging the establishment of techni-
cal schools, and the Ottawa Board of Trade has appointed a
committce to move in the matter.

The degree of B.Sc. (Bachelor of Science), which it is
proposed to substitute for that of B.A.Sc. (Bachelor of
Applied Science), now granted at McGill University, will be
much more casily understood by the public.

We understand that the Caledonian pottery of Campbell
& Purvis, St. Johns, Que., has shut down for a short time.
The works of the Canada Stone Chinaware Co. also continue
closed, pending the negotiations of Lavoie and Aube with
the directors in Paris.

At a mecting of the People’s Heat and Light Company,
Halifax, N.S., November 16th, it was decided to issue
$100,000 worth of second mortgage debentures, bearing in-
terest at 3 per cent., repayable in 15 years. This is to meet
the cost of the new plant. : *

The Laurentide, Que., Pulp Co. has decided to purchase
the Grand'mere falls from the government, together with
several islands above and below. The matter has gone into
arbitration, and the arbitrators are Stewart Howard, C. E.

Gauvin, and S. P. B. Casgrain. .

Charles C. Dodge, Samucl F. Roop. Warren E. Roop,
Oberlin A. Rogers, Ezckicl M. Bartcaux. George E. Hutchin-
son, Edwin S. Dodge. Angus J. Morrison, and Thomas R.
Jones are the provisional directors of the Middleton, N.S.,
Weod-working Co., Ltd.. which will carry on a general
wood manufacturing business: capital. $10.000.

The working force of E. Lconard & Sons. engine and
boiler makers. London, Ont., has. says a special correspond-
ent of the Toronto Globe, in a recent issue, been increased
ucarly 5o per cent. At the same time much overwork has
been found necessary to fill orders on hand. Improved
machinery has also been put into this establishment, so as to
turn out heavy engines for electrical purposes.

0Of Dundas, Ont., a correspondent of the
Times says in a recent issue: “There is decidedly more ac-
tivity in business generally, especially since the Toronto, Ham-
ilton & Buffalo Railway reached the town one year ago. The
old established firm of John Bertram & Sons were never
more fully employed. and they employ 225 hands. The senior
member of this firm has been in business in Canada since 1861,
and the present tool works cover 60,000 square fect of space.
There is now being added a tool shop. covering 10,000 fect
additional. to ercct machinery for heavy work, besides a new
branch for paper mill machinery. .

Monetary

The Grand Trunk Railway freight busiuess is increasing
so rapidly that the company is now considering the question
of crecting another new clevator at Midland, Ont.

The ratepayers of Oshawa, Ont., will shortly vote on a
by-law to raisc funds to build the waterworks and secwage
disposal system, for which John Galt, C.E. the new city
engincer of Ottawa, Ont., has made the necessary plans and
cstimates.

A public meeting was held in St. John, N.B., a short
time ago, and the establishment of a pulp mill at Woodstock.
N.B.. was discussed. A committec has the matter in hand.
and an expert from the United States has been called in.
'A forty ton mill is contemplated.

The property of the Gardner Tool Co., Ltd., Sherbroake,
Que., in liquidation, was sold November 135th at auction.
The stock, valued at some $15.000, was purchased by William
Farwell, manager of the Eastern Townships Bank, who also
hought the real estate at $600, subject to the claim of the city
of Sherbrooke of $18.000.

J. Dobson, C. J. Webb, Philadelphia; R. Peverley, New
York; R. T. Hopper. R. D. McGibhon, Q.C.: T. C, Casgrain,
Q.C., and W. F. Robinson, Montreal, are to be incorporated
as The Beaver Portland Cement Company, Ltd. to manu-
facture Portland and other cements. and pressed brick, drain
pipes, etc.

The Fossil Flour Company, operating at Castlercagh
Luke, says the Truro Guardian, has been working all sum-
mer, with a goodly number of men, the output being about
ten tons per day. The coarser grades of the material are
largely used in the manufacture of rubber for fireproof pack-
ing. The finer grades arc used in various arts and sciences.

An Ontario charter of incorporation has been granted to
the North Shore Timber Company, of Port Arthur, Ont.
This company is the outgrowth of the firm of Hazlewood
and Whalen, pulp wood contractors. The new company is
capitalized at $60.000. The members of the company are P.
Weidner, E. W. Voight, O. L. E. Weber, A, K. Kiefer, of
Dectroit, Mich.,, and R. A. Hazlewood and James Whalen, of
Port Arthur. The object of the company is to carry on 2
general Jumbering and pulpwood business.

The Dominion Vinegar Works, Hamilton; the Hamilton
Distillery Vinegar Works; A. Haaz & Co., Kingston; S.
Allan, Norwich; William Wilson, T. A. Lytle & Co.. and
the Badgerow, Scott Co., of Toronto, have united and formed
a trust. The trust is known as the Wilson-Lytle-Badgerow
Company. of Ontario, Limited, with a capital stock of
$600,000. William Wilson, Toronto, is president, and Wil-
liam S. Scott, of Badgerow & Scott, is secretary-treasurer.
A vinegar factory, for the trust. is being built at the corner
of Front street and Spadina avenue, Toronto, at a cost of
$150,000. Orr Bros.. Toronto. have the contract.

Recent cable despatches in the Montreal Star stated that
British capital for iron shipbuilding in Nova Scotia was to
be forthcoming, and that the plant would be established in
Cape Breton, where cooperation with the Dominion Coal
Comipany would be assurcd. The iron ore is found in great
quantities on the southern cost of Cape Breton, and this, it
is said, will be treated at a smelter crected at Louisburg,
C.R. The erection of a shipbuilding plant would follow the
development of the iron works. So far. the Dominion Coal
Cn. has not been approached by anyone with any proposition
of this kind. though it writes us that it would be glad to co-
operate \yith any company undertaking such a development.

A. W. Campbell, Provincial Instructor of Roadmaking,
has returned from Washington, where he has been attend-
ing the Municipal Improvements Convention. A great
number of subjects was discussed by experts from the United
States and Canada, on sewage systems and disposal, water-
works, construction of pavements and roadways, laying out
of parks. and trec planting. “The ideal roadway,” he said.
“was constructed of asphalt blocks. of which many miles had
been Iaid in New York, Boston, Baltimore, and Washington.
Sorinkling asphalt at night is the proper method. Tt pre-
vents the dust and does no iniury, but it should be well Aush-
ed, in addition, once a week.”
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There is some prospect of a pulp mill being started at
Bathurst, N.B.

The Andover, N.B., waterworks arc¢ completed, and the
water has been turned on,

Revelstoke, B.C., is to have a sawmill with a cutting
capacity of from 25000 to 35.000 lfcet per day.

The Watson & MceDanicl Co. report a large and increasing
derrand for the new Jennings Blow-off valves.

The stone work on the piers and abutments of the new
intcr-provineial bridge, Ottawa, Ont,, is very near completion.

The city engincer, Hamilton, has reported in favor of laying
the new $160.000 water main by day labor instead of contract.

WV, H. Fowler proposes to at once erect a flour mill of oo
barrels daily capacity near the head of Roduey wharf, St
John, N.B.

The Shethicld Cutlery Company, of Montreal, has been in-
corporated in Quebee; capital, $10.000.  The purpose is to make
cutlery.

The property of the Ontario Wind Engine and Pump Co..
Toronto, has been exempted from taxes for ten years from
January 1st, 1808,

The vote on the $30.000 by-law for the purchasmyg of the
Waterloo, Ont.. waterworks plant from a private company was
voted down by the ratepayers November 2ist.

On November 22nd the entire long span between the piers
of the Ontario end of the bridge across the Onawa at Portage
du Fort, Que., suddenly gave way. and fell into the river.

It is wow an assured fact that at least two of the big saw
mills at the Lake of the Woods will bz removed to Winnipeg
on the completion oi the Southeastern Railway to Rainy River.

The Canadian-American Glass Co., recently orgamzed, will
establish a Jarge plant ar Kingsville, Ont., and will absorb the
R. 3. Leggett Bottle & Glass Co., Detroit.  The Detroit con-
cern has a capacity of 9o tons per day.

Rolland Brothers, importers and manuiacturers of cabmet
hardware, upholstery goods, cte., Montreal, are ibout to remove
) cither Roxton Falls or Furnham, Que., vach of which places
has offered them a bounus of $20.000 to locate there

H E. Moffat, J. A, Bam, E. AL Brown, G, de C. O'Urady,
and J. G. Wallace, Woodstock, Ont., have been granted an On-
tario charter as the Moffar Feed-Water Heater and  Purifier
Company of \Woodstock. Ltd.: capital. $40.000: chiei place of
business, Woodstock, Ont,

There are points still o be learned about belting, as all
power uscrs will admit.  Some of these are stated in another
column, in the advertisement of W. A Fleming, Montreal,
Canadian agent for Reddaway's Patent Camel Brand Belting.,
which as all know has been the subject of one of the most
fumous patent law suits in Great Britain,

The Economy Manufacturing Company of 613 Washmgton
I ife building. 141 Broadway, New York, has just completed the
ir<gallation of a hydro-carbon gas iuet system a: the plant of
the B. Greening Wire Company, Lid.. Hamilton, Oat.  This
plant was cquipped under the supenntendence of H. Etches,
M TIunst. Mech. Eng., 83 Front street west, Toronto.

C. C. Dudge. S. F. Roop. W. E. Roop. Oberlin A. Rogers.
E. M. Barteav¢, G. E. Hutchinson, E. S. Dodge, A. J. Mor-
1isom, J. I, Charlton, W. . Chipman, A, E. Lawson, W. G.
Parsons. F. E. Cox. Middleton, N.S.. and Thiomas R.
Jenes. Nictaux. N.S., have applied for a chartdr as the Middle-
ton Wood Working Co.. Ltd.: chicf place of business. Middle-
ton, N.S.; capital. $10,000.

The Robb Engincering Co., of Amherst, N.S.. received the
following orders within a few days: *Five boilers for fog horns
from the Department of Marine and Fisheries, a 100 h.p. engie
and boiler for the new clectric station at Campbsliton N.B.. a
40 h.p. engine for the clectrical plant of the St. John clevator, a
25 h.p engine for the Ogilvie Miliing Co., Winnipeg. a 135 h.p.
engine for S. Raworth, Port Elgin, N.B., and an 8 h.p. engine
for Kilgour Shives, Campbellton. N.B.

The proprictors of Delahay’s moulding foundry, Pembroke,
Qunt., placed a uew man over their old foreman last month. The
latter resented this and left his work, and the employees
striek, to show that their sympatliies were with the old foreman.

The new dynamite and powder factories for the Qttawa
Powder Co.. near Ottuwa, are completed. There are seven
frame buildings, including magazine, nitro-glycerine house,
soda house, pulp house, packing house, root house and engine
housc.

H. Mooers, E. Mooers, A, B. Campbell, W. J. Doble,
Kingston, Ont.. and H. F. Mooers, Goderich, Ont:, have ap-
plicd for a Dominion charter as The Frontenac Milling Com-
pany, L.td., to do general flour milling business throughout Can-
ada: capital, $50,000. .

According to the Woodstock, N.B., Despatch, there is a
pessibility of the old Upper Woodstock Iron Works being pmt
into operation, after having been closed down for many years.
In 1864 these works produced about 2,750 tons of iron, and
employed 75 men.

Belleville. Ont.. has passed the by-law  relating to the
Mitchell-Abbott Iron & Steel Company by a majority of nearly
a thousand. The company is composed of Frank A. Mitchell,
of Norwich, Coun., and William Abbott, of Montreal. The by-
law gives the company free land, exempiion from taxation and
a honus of $30.000, to cstablish rolling mills, etc.. in Belleville.

The raising of large boulders in the St. John, N.B., harbor
is heing accomplished in an interesting manner. A boulder,
which weighs tmany tons. had been slung by the diver with
chains. The chains and ropes on the hoisting scows were
casily broken in trying to lift the heavy rock. The boulder
was again slung. and at Jow water two scows were brought
into use with strong timbers across them. The hoisting gear
was secured to the timbers and as the tide raised, the scows
lifted the boulder, and at high water the large rock was
placed out of the channel.

The Lancaster Machine \Works. lLancaster. Out., have
placed on the market something naw and good in a pumping
engine for creameries and milk skimming stations, by means of
which they can operate from one to five pumps. Several at-
temipts have been made to get up an effective pump for this pur-
pose. but it resained for thic enterprising firm to surmount the
difficultics met with in former makes and give to dairying a com-
plcte machine at a low cost. There is already a good ‘demanid
for them. so the company informs us.

The steel grain storage plant of the Canadian Pacific
Railway at Fort William, Ont, is now in operation. The
capacity is 3,000,000 bushels, consisting of a secries of steel
tanks which are airtight. and being also fire-proof, no in-
surance is carried. The clevator building proper is built of
structural steel, with one-quarter inch stecl plate floors, sup-
ported on “I"” heams, the steel frame being covered with
heavy corrugated steel. Tt contains the scales, steel circufar
gaeners, steel elevator legs, power shovels, carpuliers. ware-
heuse.  separators, steel spouting. transmission machinery,
and fixture for the weighing and transferring of grain from
cars to panks. or direct to vessels, Two belt galleries run
over the top of the tanks. They are built of steel. and contain
two belt conveyors, cach with trippers for distributing grain
to various tanks., or direct to vesscls. The shipping capacity
is 40,000 hushels per hour. The unloading capacity is 400
cars per day. The boiler and engine-house is built of Lake
Superior stone, with steel truss roof. and contains one 400
harse-power condensing engine: three boilers, 66 inches by
16 feet. with all the necessary pumps and fixtures. The
power is transmitted from the engine to the steel house by
a 400 horse-power rope drive. Tunnels constructed of stone
under the tanks contain the belt conveyors for transferring
grain from the tanks to the steel building. where the grain
is weighed and shipped to vessels by means of the conveyors
in the steel gallerics over the tanks: dock spouts being at-
tached to the end of the galleries for recciving the grain from
the belt conveyors. There arc 16 steel tanks, 58 fect in
diameter, by 60 feet high, and 32 tanks 20 feet in diameter
by 6o feet high. The tanks arc ranged side bv side. the
emaller tanks in a double row, flanked on cach side b a row
of cight big tanks.
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At the recent annual mnceting the following officers were
clected by the Architects’ Association, province of Quebece:
President, A. Raza; first vice-president, 5. H. Capper; second
vice-president, G. E. Tanguay; secrctary, Joseph Venne;
tieaswer, N. E, Doran; auditors, A. Chausse and Heriot; coun-
sellors, Peachy, A. T, Taylor, G. A. Monette and Archibald,

As we go 10 press we rearn that tne Canadian A\lotor Syn-
dicate has cowmpleted negotiauons tor the purchase ot a " block
of land in the central parc oi 1oronto, on onc of the main
street car lines, and for the immediate erection ot a tutlding
Jox0o feet. The syndicate 1s on the look-out for business in
various lines, both in electrscal and hydro-carbon departments.

w. German, oS, yyotand; james Batue, lThorold;
W. Thompson, St. Catharines; George ‘Dawson, St, Cathar-
mes, ana Joseph Batle, ‘thorowd, composed a deputation from
Welland County, which recently waited on the Minister of
Railways and Canals, seeking for mereased water-power privi-
leges on the Welland Canal.  1he subject 1s a difticult one
for the Government, because while at certain scasons of the
year power can be supplied from the canal without incon-
venience, yet the complamts which always attend the neces-
sa1y unwatering of the canal, are a source of considerable
trouble to the Government.

‘the death of John . Keeley closes the history of one of the
most remarkable, stories of the century. Mr. Keeley professed
to have discovered a new motive power and to have invented a
machine to utilize it. The motive power was the cther which
permeates all space. He succeeded in convincing great capital-
ists that his claims were well-founded, and hundreds of thous-
ands of dollars were supplied him for carrymg on experiments,
But' his motor never worked successfully, and he has died
without revealing whether he believed himself in some real
discovery, or whether he was merely deceiving the public.

City Surveyor St. George, Montreai, and Engineer Janin,
who has been given the contract for establishing a sewage
farm in St. Denis Ward, Montreal, made recently a trip to a
number of cities in the United States, where sewage farms are
operated. These were carefully inspected and the result was
highly satisiactory both to Mr. Janin and Mr. St. George. Both
have stated that the St. Denis Ward establishment would be
constructed so as not to be in the slightest degree a nuisance.
At Brockton, Mass., the sewage farm skirts the main road and
houses are built within a few feet. There is no smell at all from
it, the engincers say. Its size is twenty-three acres, all of which
are under cultivation. The population of Brockton is 33,000.

Approval has been gis 'n by the Qntario Board of Health
to the plans of the proposed waterworks for the village of
Stirling, Ont. The supply is 10 be taken from Oak Lake, about
300 fect above the village, and transported in iron pipes. The
board feared thut there might be danger of pollution to the
water supply, but learning that the water was required mainly
for fire protection, agreed to the plans subject to the under-
standing that changes should be made in the event.of~the pro-
posed system proving dangerous to the public health. The
Board has interdicted for the present the construction of a
ditch between Welland and Port Colborne, whereby it was pro-
pused to drain Humberstone marsh into the Welland canal.
This action was taken on the complaint of Dr. Goodman, the
Health Officer of St. Catharines, who pointed out that the pro-
posed drainage scheme would result in the pollution of the
Welland canal, from which the water supply of St. Catharines
is derived.

FIRES OF 1HE MONTH.

Nov. 3rd. G.T.R. freight sheds and G.N.T. steamer
“ Pacific,” Collingwood, Ont.; loss, $100,000.—Nov. 8th.
Paul Bros'. planing mill, Midland, Ont.; loss, $5,500.——Nov.
11. Wellington, B.C,, coal mining engine house, $15,000.——
Nov. 12th. Pillow & Hersey bolt works, Montreal, toss cov-
ered by insurance——Nov. 13th. Jos, Shearer’s planing mill,
Montreal, $10,000——Nov. 26th, Stevens Manuacturmg ‘Co.,
London, Ont.; damage about $10,000.

—A. E. Payne, E.E., who has been employed by the Royal
Electric Company for the past four years as a traveler, will in
the future represent the Packard Electric Co., St. Cathanm.s.
and R. E. T. Pringle, Montreal.
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Mica is being profitably worked in the vicinity of Kings-
ton, Ont,, this scason.

R. Wood, Snow Road, Frontenac county, Ont., claims to
have discovered there a vein of ore which contains uickel in
paying quantitics,

Thomas Byrne, P.L.S. has returned from Michipicoten,
Omnt., where he has made cvtcmn'g, surveys on behalf of the
Onlarlo Government,

It is said that deposits of iron ore which may be dsed to
preduce speigel have been discovered in Cape Breton, and will
be cxtensively worked.

A large flow of natural gas is reported from a well being
drilled on Wm. Bellimur's farm at Ryckman's Corners, a few
miies from Hamilton, Ont,

The Hall Mines Company, Nelson, B.C,, is said to be ar-
runging with the Kootenay Light and Power Co., for power
to run the mine and the smelter.

R. H. Ahn is establishing a reduction works at Norman,
Ont. The mill is intended to treat the ores of a number of
propertits in which he is interested.

Five hundred and twenty-nine dollars and twenty-five cents
is the value of the first gold brick produced from 33 tons of
orc from the Treasure mine, eight miles (o the southeast of Rat
Portage.

A School of Mines is being established in Rossland, B.C.
The following have the matter in hand: E. Durant, ], Martin,
W. A. Carlyle, C. O. Lalonde, S. Curtis, R. Adams, J. P. Hen-
nessy and A. Cameron.

Another discovery, said to be oi very rich gold quartz, has
been made in the new district situated to the southeast of Rat
Portage about seventy nules, known as the Sturgeon and Deer
Lakes district. '

A sample of galena from Great Slave lake was recently sent
by J. A. McDougall 1o Dr. Dawson, director of the geological
survey, for assay. Theeassay shows silver at the rate 6f 16
ounces to the ton, .

A gas well has been discovered on the farm of A. Mark
ham, Tilbury North. An artesian well was being borcd for
water, when a very large tlow of gas was struck. it is “pro-
posed to pipe the gas to Chatham, Ont.

The Grand Calumet Mining Company has discovered a rich
zinc mine near Rossport, in the Algoma district, and intends
opening it up at once. It will be worked all winter. The com-
pany ias several mines at Calumet Island and has forined quite
a settlement there, having erccted cottages for the workmen,
about sixty in number. The company has shipped 1,500 tons v
ore during the past summer, principally 1o Antwerp, Belgium,
the value of which was about $30,000.

The question as to the relative cost of hand or of machine
drilling is contributed to by some data obtained by The Ross-
Jand, B.C., Miner from J. B. Hastings, the manager of the War
Eagle Mining Co. Mr. Hastings keeps probably the most com-
plete account-of the expense of working that is to be found in
the northwest: In estimating the cost of any work, he in-
cludes the cost of management, clerical work, interest, deprecia-
tion of the plant, legal fees, and in fact-every item of expense
which the mine undergoes. In this way his figures are useful
for basing estimates upon the various outlays for mining devel-
opment. It has been contended that hand work is actually
cheaper than machine ‘work, as less powder is required, while
the expenses of ‘fuel, plants and engines are not experienced.
Mr, Hastings' ‘figures show that for drifting by hand the total
cost-was '$35 per foot, ‘while with 2 machine under similar cir-
cumstances the total charges amounted to' $17.50 per foot. In
the item of underhand stoping, the difference in favor of ma-
chines was cven greater, for there one sgopc was worked by’
harfd at an “expense of '$7:50 per ton, while with a machme thc
tetal cost was-only $2.50.
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Senator Snowball, Chatham; F. P. Thompson, Fredericton,
N.B.; J. L. Black, Sackville; Willard Kitchen, Fredericion,
N.B., have purchased 57 per cent. of the Modstock Gold Min-
ing Co., whose property is located at Forest Hill, Guysboro,
N.S., for $22,800.

R. H. Gibson, Bradford, Pa., who has begn exploring lands
on Manitoulin Island since April last for pc‘trolcum. claims to
have been very successful, and struck oil in four wells. e is
now sengaged in sinking a filth. The oil was struck at 450 to
000 feet, In two of the wells natural gas and rock salt were
struck.

The Le Roi passed imo the possession of the British-Amer-
ican Corporation at a meeting in Spokane, Nov. 23rd. when J.
C. Mackintosh was elected president, and other directors of the
B.ALC. were also clected to office in the Le Roi Co.

Gold mumning circles 1in Nova Scotia are much exercised over
the rumored discovery again of tie ** Rose lead.” so-called, in
the Montague gold district near Halifax, It is said to have
been traced over three properties and 15 wonderfully nich in
yold.

Among the northern mines there are two sections more than
any others that at presem are looked 10 as possible rivals of the
Kilondyke, these bemg  the Athn Lake field at  the
northern  extremity  of  British  Columbia, and- Thistle
and  Blueberry crecks, just south of the Stewart river.
The discoveries at these latter diggings are more recent than
the Adin finds, and definite reports are only now commencing
to make their appearance. Once of the best of these is furnished
by G. H. Bunn, an expeoenced miner and a member of the
Scroggic party—discoverers of the creck of that name—who has
come direct from the new scene of miaing activity, He says:
* Thistle creck is in my opinion one of the best and most
promising gold streams of the whole north country. It is -n
the right side of the Yukon, and enters that river ar a point
about twenty miles above the Stewart, heading «n the oppusite
side of the divide at a point from the west fork of Scroggic
creek, only a few miles {rom that fork. The month of the creck
is not visible from the Yukon, as it enters what is called a blind
slongh. and persons coming down the river do not notice it.
The discovery on Thistle was made by a party of cight Scotch-
men who had been prospecting in the neighborhood sinee last
July.”

The following return recently published in The Montreal
Gurette shows the export of mincrals irom Newfoundland for
the year eanding June 3o, 1898, Copper ore, 38,915 tons to the
United Kingdom; copper ore. 17,801 tons to the United States;
copper regulus, 9,016 tons ta the United + ingdom; 1ron pynites.,
15723 tons 1o the United States, manganese. 1.500 tons to the
United States; arsenical pyrites, 125 tons to the United States:
iron ore, 43.027 tons to different places. These figures show a
steady advance in the minng industry and sufficiently indicate
that the product of the nincs is taking an important place
ameng the cxports of Newfoundland. In the current year
(1%98-99) there will br a very large increase in the export of
tton ore, for which there is an unlimited demand in Great
Britain. Belore the cnd of this year there will be 100,000 tons
shipped from the iroa minc at Belle Isle—or more than double
that of last year. The shipping of orc from the new iron nune
at Bay de Verde will commence by May next. Shafts are now
being sunk, and a railway, five miles in length, to the porz of
Old Pclican, is under construcuon, and the output is expected
10 be very large. A wealthy syndicate, says the correspondent.
among whom arc somc of the great ironmasters of England.
have Icased this valuable minc, and will work it on a large scale.
The vein is sixteen miles in length, and is estimated by experts
to contain forty million tcns of the finest quality. cqual to that
oi Luke Superior. In the same peninsula, half a dozen more
veins of iron orc have been discovered. and now await develop-
mut. At Grote’s Point. too. new discoverics are announced.
In fact, the whole district around scems to be highly minceral-
ired. Tt is evident that Newioundland will take a high place
ameng the iron-producing countrics of the world. Then in cop-
per, of which some ten million dollars’ worth have been ex-
perted in the last thirty years, there are satisfactory advances.

Tilt Cove, the oldest mine, is more active and more productive
than cver. Litte. Bay, which was supposed to be exhausted,
has lately taken a new departure, a new copper vein, nine feet
in width, hoving been discovered, and is now worked by
Loudon company. On the west coast, at York Harbor, Bay ui
Islands, there is also a discovery of copper which promises well.

A collision on the Grand Trunk Railway between Montreal
and Toronto resulted in the death of 12 persons, Nov. 14th.

J. G. MclIntyre, who for over 40 years has been a foreman
boiler-maker with the G.T.R,, and who for the past ten years
hus been employed at the Grand Trunk shops at Stratford, Ont.,
has been dismissed,

Application will be made for a charter for The Arthabaska
Railroad Company to build a railway from Dudswell, on the
Qucbee Central Railway, in Wolfe county, to Maddington
Falls, in Ste. Aune du Sault, on the Intercolonial Railway.

Ry the explosion of a locomotive boiler a terrible accident
took place Nov. 10th, on the C.P.R. onc mile east of Shuswap.
Kamloops, B.C., two men lost their lives, and one was scriously
injured. The dead arc: E. Reid, brakesman; James Litle, engi-
neer John George, the fireman, was badly scalded.

The Rutland & Canadian Railroad Bill has been passed by
the Vermont Legislature.  The bill passed incorporates the Rut-
land & Canadian Railroad Company, with a capital stock of
$1,000,000, giving it the right to construct a road from Bur-
lington to the Canadian line. The construction of this line will
give the Vanderbilts a line from New York to Canada and the
great lakes.

The Canadian Locomotive and Engine Works Company,
Kingston, Ont., has rcceived the contract to build six loco-
matives for the Canadian Pacific railway. They are to be com-
pound engincs, The largest passenger enginc ever built in
Canada has just been completed at these works, being the first
of five being built for the Intercolonial. The driving wheels
are 72 inches in diameter; the boilers are designed to carry a
pressure of 180 Ibs. to the square inch: the water tank will hold
3600 gallons and the tender nine tons of coal. The engine
weighs 70 tons, and the tender 44 tons. a total of 114 tons. It
is fitted with the latest improvements.

A change was made about the 1st November in the man-
agement of the G.T.R. locomotive shops in Stratford, over
which J. Davis Barnctt has presided for so many years, first as
assistapt superintendent, and latterly, under the terminology of
the new management, as master mcchanic. Mr. Barnett has
resigned, and he handed over his responsibilitics to J. Mec-
Grath, the foreman of the crecting shop, who now has charge.
under the designation of general fqreman. The position of
master mechanic at Stratford is abolished. The new general
forcman is quite a young man, and was born in Toronto. He
cntered the old Northern railway shop in 1882, and gradually
rosc to be foreman of the Toronto locomotive repair shops.
whenece he was sent to Stratiord abowt six months ago to be-
comie foraman of the cresting shop there, in succession to A. A.
Maver, who was transicrred to London.

The Department of Militia, as soon as the nccessary arrange-
ments can be cffected, will commence the erection of a new
building for militia stores at Ottawa. It will be located on the
tennis grounds in the rear of the drill hall and will be a four
story brick building with adequate accommodation for the stor-
age of the militia supplics for the Dominion. It is expected
that the structure will ha begun in a short time and completed
carly in the spring, and this being the case the preseat quarters
at the canal basin will be vacated. When this is done J. R.
Beoth states that work will be commenced on the new Ottawa
Union station. As before stated. the location will be on the
sitc of the present depot and will extend to the bridge. The
big building will contain the offices of the railway companies
using it. each of which will be on an equal footing and furnish
theiv proportionate cost of its maintenance.
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The Central Omntario Railway is to build a spur from
Ormisby to Bancroft, Ont.

Trains have begun rumning into Pembroke over the Pem-
bioke Southern Railway.,

Application is being made for a British Columbia charter
for a railway from Wamloops Lake to Atlin Lake.

The C.P.R. has arranged to make extensive improvemeals
at Laggan, B.C,, including the crection of a stone five stall round
hause,

The Lake Manitoba Railway & Canal Company has decided
to complete another 25 miles of the Swan River extension at
once.

Wn. Strachan, president of the Midland, N.S., Railway,
and Peter Lyall, one of the directors, recently made an inspec-
tion trip over the road,

The necessary money for the charter, surveys and other pre-
liminary expenses for the Thunder Bay & Nepigon Railway
has been subscribed in Port Arthur, Ont.

The Ottawa & Parry Sound Railway during the season of
navigation just closed, carried twelve million bushels of grain
and 100,000 tons of flour and pork from Parry Sound through
Ottawa.

Large scizures have been made by the Customs Department
of the Dominion involving cighteen locomotives and one
thousand box cars, belonging to the Booth system of railways.
with headquarters in Ottawa, Ont.

A report is current in Vancouver, B.C., that the Great
Northern Railway will bridge the Fraser River at New West-
minster and run a line into  Vancouver, connecting with the
Westminster Sonthern Railway, part of the Great Northern
system, This new line will give the Grand Trunk Railway an
entrance into Vancouver via its Chicago connections,

Application will be made at the next session of the Do-
minion Parliament, for an act to incorporate a company (0
construct a railway from Dawson, along the Klondyke river to
the confluence of Hunker Crecek, along Hunker Creck to In-
dian River, and along its course to its junction with the Yukon
River, thence along the Yukon River to Dawson, with power
10 construct and operate a branch up Bonanza and El Dorado
Crecks to Dominion Creck.

General Manager Whyte, of the C.P.R., took over the
Crow's Nest Pass railway, ou behalf of the C.P.K., on Novewm-
ber 15 from Contractor Hancy. The town of Ferme, B.C.. 15
now a lively place. The 150 miners who arrived with thar
familics from Halifax are now all at work. Scventy-five coke
ovens have been built.  In all there are to be about 200 ovens,
which will turn out an average of 1% to 1% tons per day cach.
This coke will be sent to the Nelson and Pilot Bay smelte-s.
The coal at Michacel creck, which is now being opened out, not
far from Fernic, will produce as much coke per ton as the
Fernie coal, says General Manager Whyte, and of much better
quality for domestic use.

L. A. Hamilton, C.P.R. land commissioner, who has re-
turned to \Vinnipeg accompanicd by T. W. Tyc, chicf engincer
of the Robson-Penticton branch which is being extended into
the Boundary country, stated that while in Montreat they had
located the principal towunsites along the road. They will be
Gladstone, Cascade, Grand Forks and Greeawood, and arrange-
ments have been completed whereby the company has become
interested in the development of the towns. Grand Forks is
located at the poiat where the north fork of Kettle river flows
into the main stream. Gladstone, which is situated 24 miles fromn
Brooklyn, will be the distributing point for the Burnt basin and
Christina lake. Cascade is situated on the international
boundary at the foot of Christina lake, and is well supplicd with
water power for manufacturing and other purposes. Green-
wood will be the principal mining point in the “Boundary
and it is surroundcd on every side by developed mincs, which
are expected to start shipping ore to the company's smelter at
Trail as soon as railroad facilitics are provided.

lectric gTashes.

It is stated in Montreal that the Royal Electric Co. and
the Montreal Gas Co. are to be amalgamated.

The Davidson Muafg. Co., Montreal, has purchased a 30 h.p.
induction motor from the Canadian General Electric Co.

The Canadian General Electric Co. are installing a 100
light clectric plant for the Guelph Carpet Co., Guelph, Ont,

C. O. Beauchemin, Montreal, has purchased from the Cana-
dian General Electric Co. a 30 k.. generator of the multi-polar
type.

The Canadian General Electric Co. is installing an electric
plant of 100 lights capacity for the Williams Shoe Co., Bramp-
ton, Ont.

‘The North Hatley, Que., Electric Light Company 1s crect-
ing its poles and putting on the wire, and will soon be in
position to furnish light.

Duncan & McLennan, who have the lighting contract for
Campbellton, N.B., state that they will have the lights turned
on by Deccember 24th.

The Mispec Pulp Mills, St. Johw, N.B., arc installing an
clectric lighting plant, and have purchased a 4oo light dynamo
fromn the Canadian General Electric Co.

The municipal council of Galt, Ont., and the Galt Gas
Company have agreed upon the sum of $67,750 for the gas and
clectric light plants, whicn the company is willing to accept.

O. & W. McVean, Dresden, Ont,, are installing an electric
lighting plant for use throughout their various mills. The Can-
adian General Electric Co. ts furnishing all the apparatus and
wiring supplics.

The Canadian General Electric Co. has recently closed
comract with Geo. Matthews Co., Peterboro, for the installa-
tion of an clectric lighting plant. The dynamo is to have a
capacity of 150 lights.

The Toronto Elcciric Lighl Co. bhas placed an‘order with
the Canadian General Electric Co. for a large power generator
of the latest multi-polar type. This machine is to be wound to
deliver current at 250 volts pressure, and has a capacity of
6on h.p.

The Ottawa Electric Co., Ottawa, Ont., is increasing the
arc lighting capacity of its power station, and has placed an
order with the Canadian General Electric Co. for two two-circuit
automatic regulating * brush ' arc dynamos, having a capacity
for 125 arc lawps.

Dr. C. J. Edgar, manager of the Eastern Townships Light,
Power and Carbide Company, has concluded the purchasc of
the water power at Nangle’s Dam, ncar Rock Forest, Que.
The company intends to transmit power for lighting and power
purposes to Sherbrooke. Que.,

Corncll Bros.,, Stanbridge East, Que., are installing an
clectric lighting plant, and have purchased for their requi-e-
ments, from the Canadian General Electric Co., a 400 light
dynamo of the latest multi-polar type, togcther with marble
panel switchboard and wiring supplics. )

The order for a 100 h.p. engine and boiler for the Camp-
hellton, N.B., clectric light plant, has been given to the Robb
Engincering Co.. Amherst, N.S., and for the clectrical appar-
atus to the Royal Electric Co. Duncan & McLennan have the
contract, and statc that the lights will be lighted Dce. 24th.

The Licutenant-Governor-in-Council, on the advice of the
Attorney-General of Ontario, has referred to the High Court
of Justice certain questions to determine whether the ti'on-
completion by the Niagara Power Company of the water con-
nections to the extent of 20,000 horse-power. and 10.000 horde-
power, actually rcady for use, supply, and trausmission by 1st
Nov., 1898, has not put an cnd to the agrcement between the
Park Commissioners and the said power company, giving to
the latter the exclusive use of the water-power at  Niagara
Falls.
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The Little Salmon River Telephone Co. has acquired the
right to carry its wires into St. John, N.R,

The capital stock of the Northern Electric and Manufac-
wiring Co., Ltd., has been mcreased from $50,000 to $1,000,000.

A new copper telegraph wire 15 being  strung  over the
Crow's Nest Pass railway, sinnlar to the one between Montreal
and Vancouver. It is also intended to string one into the
Boundary Creek district as soon as the line can be built with
safety along the Robson-Midway extension.

The mumcipality oi Barrie, Om., is conferring  with the
Banie Electric Light Company regarding the purchase of the
latier’s plamt.  The town has placed $35.000 in the council's
hunds to be spent on a municipal plant, and the question now
15 whether the existing plant will be purchased or an entirely
new plant installed.

Ancaster, Ont,, townslup council has passed a by-law to
eatend the Hanulton, Chedoke & Ancaster Electric Ratlway
Cumpany’s nght ot way on the hghway for another term. The
council also passed a by-law extending the time in which the
company is 1o carn the township bonus of $5,000 from Decem-
ber, 1898, to December, 1899,

Notice is given that the Canadian Power Company will
apply to Parliament at its next session, for an act to extend the
time for the completion of its works, to extend the bonding
powers of the company and to more particularly define it
powers, and to change its name.

The city council of St. John, N.B., bas offered to scttle
with the strect railway, Sir Wm. Van Horne, and James Ross,
Mcentreal, on a basis of five hundred thousand dollars valuu-
tiorr for taxauon purposes. The offer 15 made to cover taxes
duce irom 1895 to 1898, und to avord htigation. The balance
clkumed by the aity 1s thus reduced to about $19,300.

The Perth Waterworks Company has completed arrange-
ments for the removal of the engine and boiler, formerly owned
by the Tay Electric Light Company. This is a move winch
the company has adopted to assure constant power 1o its cus-
tomers, as, in the event of any  disarrangement of the water
power it would be impossible to supply light. Now steam will
be used as an auxiliary power, and a more complete service 1>
anticipated.

In re The Bell Telephone Company and the City of Ham-
ilton, it was decided by the judge that in assessing, for purpose
of taxation, the poles, wires, conduts and cables of the tele-
phone company, the cost of construction, or the value as part
oi the concern, 1s not the test; they must be valucd, i the
assessment division in which they happen to be, just as maternials
which, ii sold or taken in payment of a just debt irom a solvem
debtor, would have to be removed and taken away by the pur
chaser or creditor.

Thompson vs. The Brantiord Electric and Operating Com-
pany., Ltd., was an action in which the deiendants, by resolution
of the Board of Dircctors, authorized their manager to purchase
fiecm the plaintiff, on certain terms of credit, 2 machine neces-
sary for the carrying on of the dcicndauts’ business. The de-
fendants’ manager bought the machine, but on different terms,
the plamntff having no knowledge of the board’s resolution;
and the defendants received and used the machine. It was held,
that the purchasc was withun the scepe of the manager's author-
ity, and that the deiendants were hable for the price of the
machinc.

An accident occurrcd carly last month to the dam which
was being constructed at St. Gabricl over the Jacques Cartier
river for the Canadian Electric Light and Power Company.
The heavy rains had greatly swollen the strcam, and caused it
to overflow its banks. and large quantitics of brushwood had
also been Lrought down, and their pressure, combined with the
weight of water backed up by the ncarly finished work, proved
ton much for the dam, which gave way suddenly, and was car-
ricd down over the rapids. The men and horses wo kag on
the dam had barely time to get out of the way of the flood.
The loss to the coptractors, Ross & Barry, will be at least
$2,000. The accident, however, did not causec any suspension in
the operations, which were carried on as usual.

The Stouftville Electric Light Co. is making changes in its
clectric lighting station, among them being a new dynamo with
a capacity of soo lights. It is putting in an S.K.C. two-phase
machine from the works of the Royal Electric Company, so
that it can supply pow=r as well as light.

The town of Campbelltown, N.B,, is installing a civie elec-
tric hghting plant. It is putting in  Robb-Armstrong Ingh
spred engines with Monarcly boiters, and one 60 k.aw. S.XK.C.
two-phase dynamo with the full capacity of the machme in
transformers.  They intend o use tns S.K.C. machne for the
supplying of arc lamps for the streets as well as mcandescent
light for interior lighting and for power m the dayuute,

The Ighting plant of the Stoutfville Electric Light Com-
paey, which was installed about five years ago, sutfesed damage
a short time ago by the armature bands breaking and wrecking
the machine. In replacing this dynamo, there has been instalied
an S.K.C. inductor type machine, and it witl do away with the
possibility of having another wrecked armature, or a burnout,
or troubles from brushes and commutators,

Acton, Ont., has decided in favor of a mwunicipal electric
plant, and municipal ownership of the hghung system 1s bewng
actively canvassed in Pembroke, Ont., with a probability ot
being adopted. The Brockville town council has not yet de-
cided in favor of municipal ownership, but if every elector in
the town would persistently ask the councillors why 1t 1s tnat
gas costs $2.50 per thousand cubic feet in Brockville and only
90 cents in Toronto it would not take them long to come to a
decision in the matter.—Brockville, Ont., Tines.

The dynamos at the Brockville, Ont., clectric light station
weie stopped at night during the storm of November 17th
and 18th on account of the inability to procure sufficient
watcr  for the boilers in the engine room. This was
caused by the severe castern gale lowering the water
below the intake pipe which is  lowered eight feet
below the surface of the water. The lights were not started
again until the wind lowered and the water resumed its level
sufficiently 10 cover the intake pipe. The lights were out ior
several hours.—Brockville, Oat,, Timcs.

For some -time past Lindsay, Ont, has been trying to
sccure a cheap electric power. Culverwell & \Wiite-Fraser ot
Toronto undertouk to form a company and transmit the power
from Fenclon Falls 1o Lindsay, but were unable to make the
financial arrangements necessary to the undertaking. The mat-
ter has been iaken up by some of the citizens with A. E. Ameces
of Toronto. An clectrical expert 1s to be cmployed to look
into the matter, and i 1t is cndorsed by him and a certamn
ameount of stock taken by the citizens, Mr. Ames will, 1t 1s snd,
undertake tu sccure the necessary capital to carry the scheme
through.

The Welland Vale Manufacturing Company of St. Cathar-
snes has increased its factory buildings, and is making a change
in the lighting plant. It has, heretofore, operated a direct cur-
rent two-wire systent, but has decided to kcep pace with the
times, and is installing a Goo light alternating current two-phasc
S.K.C. plant, which will operate on the three-wire system, giv-
ing them a much cheaper distribution, as well as the benefit of
having ar inductor type dynamo, which they are satisfied
possesscs a great many advantages over those of the old type.
They are following in the lines of the Penman Mnig Co., of
Paris, and the Cockshutt Plow Co., of Brantford, which have
replaced their direct current incandescent plant by inductor type
machinery.

The proposal of the directors to incrcase the capital stock
of the Royal Elecctric Compzny from $1,500,000 to $1,750,000
by the issuance of 2,500 shares of the nominal value of $100
cach, to bec offcred to the sharcholders; and also to effect
loans by the issuance of mortgage or hypothecary bonds or
debentures to an amount not excecding in the aggregate, in-
cluding all bonds at present outstanding, 75 per cent. of the
paid-up capital stock, and to bear a ratc of interest not exceed-
ing 4 per cent. per annum. was not favorably catertained by
the shareholders, of whom the majority scemed to favor the
raising of all nceded funds by allotting additional stock in-
sicad of adding to the .bonded debt of the company. It was
decided to increase the holding of the Royal Electric Co. in
the Chambly Manufacturing Company from $200,000 to $300,000.
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The report of Percy Domville, the expert electrician en-
gaged to prepare an estimate of the cost of a civie lighting
plant for Hamilton, Ont,, has been submitted to the city council.
The substance of the report is favorable to the position of those
who favor the installation of a civic clectric light plant. At
present Hamilton pays 25 cents a night, or $o1.25 a year, for
cach arc light. Mr. Domville estimates that with a civic plant
it would cost the city only 14.93 cents a night, or $34.55 a year
for cach arc light. his cstimate inciudes interest on invest-
went and a liberal allowance for depreciation of plant, and Mr.
Domville says his estimate is too high rather than too low.
Accordingly it would pay Hamilton to do its own strect light-
ing. The difference between the price paid and the estimated
cost of production is ahout $15.000 a year.

James Ross, vice-president of the Montreal Street Railway
Company. who has recently returned from an extended visit to
Great Britain, made some interesting remarks upon street rail-
ways in Britain and other matters, in the course of an smcn iew
with The Montreal Gazette. Mr. Ross observed that while he
did not wish to cast any reflections upon the municipal bodies
of Great Britain as regards the slow manner in which they
moved, yet it was a fact that most of the cities were extremely
conscrvative in the matter of a change from horse or stcam to
clectrical power. The overhead system appeared to be gen-
crally accepted, and Liverpool and Glasgow, which had pur-
chased their respective street railway systems. had cach from
two to threc miles in operation. Bristol and Dublin were also
to have the trolley. In Birmingham the people were undecided
what course to pursue. and they will. Mr. Ross added. probably
await results in the other cities. Mr. Ross also stated that all
lines of business in Great Britain seemed to be prosperous.

The McGill Applied Science Technical Society listened
rceently to a paper, written by R. M. Wilson, science, "0.
which was a report upon the testing of the electrical generating
plant, put in by the Royal Electric Company at Chambly. The
river at Chambly has been harnessed and by means of the
machinery described by Mr. Wilson will soon send over heavy
cepper wires, energy cquivalent to 11,000 horse-power in the
form of high pressure electricity. The transforming of the
power of the water into clectric current is effected by four gen-
crators. and in the testing of these generators Mr. Wilson was
engaged. The clectrical equipment ‘at present consists of four
two-phase gencrators of 2,000 k.w. capacity cach, two 140 kow.
exciters and necessary high and low tension switchboards for
<ame, with wiring. The main part of the paper was taken up
with a relation of the methods of testing the machines. So
rapid are the strides made in clectrical advancement that
<carcely two plants are built in the same way. and thus in the
sctting up of cach plant there is a great deal of intcrest attached
to the testing of the machines. the tests showing the results of
the new ideas involved.
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The steamer ** Edna Brydges '’ ran on a reef and sank on her last
trip from Rat Portage'to Fort Fraacis, Ont.

The Montreal Harbor Commissioners have bought a tug from
Carrier, Laine & Co., Levis, Que., for $20,482.

The steamer ** NorthernBelle ** was barned® Nov. 7th, about two
milesup Byog Inlet, Ont. The cause of fire is unknown.

Kives Tually, harbor eaginerr, and C. H. Rust, city engineer,
Toronto, have prepared plans for extensive harbor improvements.

]J. & A. Allan are building twe new steamors, each of which is to
bs fitted to carry a large quantity of produce in cold chambers, for the
cooling of which J. & E. Hall, Dartford, England, are supplying the
machinery.

The new steamer * Toronto,” of the Richelien and Ontario Navi-
gation Company’s fleet, has been given itstrial trip last month. The
boat was out three hours, and was in charge of Captain William Boyd,
and everything ran smoothly botn in the machinery and general
maaagement. The chief engineer is W. A. Black. Among those
present were J. Kerr Osborne of the Richelieu Company : George H.
Bertram, M.P., president of the Bertram Company Jjohn Bertram,
vice-president ; A. Angstrom, manager.

We are informed that J. & E. Hall, Ltd., have no less than seventy
refrigerating machines to be fitted on board ship at the present time,
which comprise machines for the British Admiralty and foreign
Governments, the White Star Line, Hamburg-American Steam Packet
Company, and many others of the most important steamship com-
panies.

The new’ Government steamer now being built at Dundee, Scot-
land, for service between Prince Edward Island and the mainlangd, to
replace the ** Stanley,” will cost $185,000. Its tonnage is about 1,200
with 2,900 horse.power. It will be provided with a strong protected
stern for breaking ice, and its rudder will also bs protected by a stee
ice cutter.

Lieut.-Col. Anderson, chief engineer of the Dominion Department
of Marine and Fisheries, has rcported the result of his examination of
the ship channel between Montreal aad Quebec, in which a
number of steamers have recently grounded. He says the
opinion is freely expressed that a good deal of the trouble in the
navigation of the river arose from the ignorance of some of the
pilots.

The importation of beef to England from America is still on the
increase. Two fine steamers building for the Atlantic Trar sport Com-
pany by Messrs. Harland & Wolff are to be equipped with a complete
installation of refrigeration on J.and E. Hall's Carbonic Anhydride
System, the machine being situated in the main engine room in both
cases, which arraogemaat reduces the staff as compared with a
separate engine ro-. Y . .cessitated by some systems.

J. B. Coyle, manager of the International Steamship Co., died at
his residence in Portland, Maine, recently, after a protracted illness.
Mr. Coyle had bzen associated with the steamship business for many
years, and was a long time chicf eogineer of the Intecnational Liae,
but became president and manager of the company about ten years
ago Some time ago he resigaed the presidency but retained the
position of manager. He had been manager of the Portland Steam
Packet Company and the Maine Steamship Company.

By the contract between the Dominion Government and the Allan
Line and Dominion Steamship Lines for the winter service between
St. Jehn and Liverpool, the first boat left Liverpool on the 12th ult.
The first sailed from St. John on the 30th. For the first five weeks the
sailings will be weekly from Liverpool on each Saturday. After that
they will be on Thursdays. From this side, the sailing will on Wed
nesdays, unless other arrangements are made later on. The boats to
be cmployed are the * Parisian,” * Numidian,” *Californian,’
*¢ Labrador,” ** Vancouver™ and ** Scotsmao."

Property owners along the river front at Amherstburg, Ont., are
clashing with the United States Governmeat over the lime kiln cross-
ing dredging operations. Dredges have been for some time at work
widening the chaonel by blasting and dredging from the Canadian
bank. Herctofore the work has bsen going on above Ambherstburg.
Recently, however, a dredge under Captain Rooney, began work
directly opposite the town. The property owners along the bank of
the river immediately served notice on the captain to cease the work.
They claimed that under the Crown patents the title of property
cxtends to the bank of the channel. Therefore, in blasting away the
bank they argue that the United States is stealing their property.
Captaia Roonev paid no atteation to the protest.

It has been annouoced that one of the principal steamship lines
running to the St. Lawrence is prepared to establish its terminus at
Quebec on the basis of an exemptioa from all harbor dues for a term
of five years. This information has bzen conveyed by a letter from
the Hon. P. Garneau, president of the Great Northern Railway, to the
chairman of the Quebec Harbor Commissios, which states that the
company in question is ready to negotiate with Quebec whenever it is
prepared to close 2 contract on those terms, and 0 ruo a regular lige
of steamers between Quebec and Liverpool, loading the freight
brought over the Great Northern and Parry Sound Railways to
Quebec.

Work is progressing very satisfactorily on W. Davis & Sons’ con-
tract on the St. Lawrence Canal at Cardinal. 1t is the largest cut for
the area of any canal on the continent, there being almost two millioh
vards of excavation. The leagth from the poiot where itlcaves the old
caual below the town to where it re-enters above is one and one third
miles. Thero are foar steam shovels, nins locomotives, a large nom-
ber of borses and from six to sevea bundred men employed. The
contractors operate about fifteen miles of tracks and are dumping the
carth two and one-balf miles below thecut. Thelocomotives are averag-
ing about twenty-eight trips every tweaty.four bours and the Starch
Works Company supply electric light from end to end, so that the
work of excavation goes onall night.
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ersonal.

Henry Weston, Montreal, has been appointed managing foreman
of the C P.R. workshops at Perth, Ont.

G. \Vhittaker, Toronto, has been?® appointed sccond assistant
superintendent of the street railway, London, Ont,

F. A. Wunder, Mew York manager of the Fort Wayne Electric
Corporation, of Fort Wayns, Ind., was in Torvnto recently.

Newton J. Kerr, an assistant in the city engineer's office, Toronto,
has accepted the position of assistant city engineer, Ottawa.

Jno. Miine, head of the stove manufacturing firm of Burrow,
Stewart & Milne, Hamilton, Ont., fell and broke his leg last month
while walking home from his office,

Joln Kerr, the motarman on the Toronto Railway who was
injured in a collision last summer, is suing the Street Railway Com.
pany for $7,500.

Sir John Fowler, who was engineer-in-chief of the Forth bridge,
for which services he was a created a baronetin 18go, is dead. He
was born in 1817,

C. G. Rothwell, assistant last session to Professor De Kalb, King-
ston, Ont., Schoot of Mining, has been appointed assistant manager of
El Concheno mine, Chihuabua, Mexico.

R.S. Logan, Montreal, assistant to Chas. M. Hays, general
manager of the Grand Trunk Railway System, was married at St.
Louis, Mo., last month, to Miss Annie Rankin.

F. W. Dawson, engineer for the Indiatn Government at Bombay,
has been in Canada recently looking over the Canadian system of
canals for the information of his Government.

The employees of the New Vancouver Coal Co., Nanaimo, B.C.,
recently gave a dinner to Thos. Morgan, the new coal mines inspector
for British Columbia. \Wm. McGregor, superintendent of the mine.
was in the chair.

R. G. McConnell, of the Geological Survey, has returned to
Ottawa from the Kiondyke and left for the East. He traveled a good
portion of the Yukon and will make an extended report to the Depart-
ment of the Interior.

\Wm. Findlater, of the firm of Bannerman & Findlater, Elgin st.,
Ottaws, Ont., died a short time ago, after a brief illness. Deceased
was 37 yeare of age, and was a cousin to the hero of Dargai Ridge.
He leaves three orphan children.

Hartley Gisborne, M. Can. Soc. C.E., electrical engineer, formerly
of Toronto, now of Winnipeg, has been appointed by the council of
:he Institution of Electrical Engineers, London, England, their local
hon. secretary and treasurer for Canada.

The wedding of Collingwood Schreiber, Deputy Minister of Rail.
ways and Canals, to Miss Gwynne, daughter of Judge Gwynne, of the
Supreme Court, took place November 14th at Grace Church, Ottawa,
The wedding was private, only near selatives being invited.

Ve regret to announce the death of Matthew Cooper, foreman of
the Canadian General Etectric Company, which occurred at Peterboro
recently.  Mr. Cooper was for some years foreman of the Edison
Electrical Works, Hamilton. He leaves a widow and six children.

Dr. S. A. Mitchell, son of John C. Mitchell, contractor, Kingston,
Ont.. has been appointed rescarch assistant at the Yerkes Obscrvatory
in connection with Chicago University. He is a graduate of Queen’s
University, Kingston, with the degree of M.A. He also has the
degree of Ph.D. from Johns Hopkins University, Baltimore.

Robert Hobson, secretary of the Hamilton Blast Furnace Com-
pany, met with a painful accident a short time ago. He had ridden up
on a coke train from the smelting works to the Radial line, intending
10 take acar to the city.  As he started to jump from the coke car one
foot caught in the ledge and he fell to the ground, breaking his leg just
below the knee. He was brought to the city on a2 Radial car and
removed to his home.

W. S. Buckland. Montreal, has received the pleasing information
that his son. who had served some time in the C.P.R. shops in Mont-
real, had, while in Eungland, passed his cxamination for the Royal
Navy, and teceived the appoiniment of engine-room artificer, which
makes him a first-class petty officer. He had to compete against
0ld Country boys, and it speaks well for Canadian training when it is
known that he took seventy-five per cent. of the marks.

F. S. Rathbun, one of the active partners and treasurer of the
Rathbun Company. Descronto, died suddenly while dressing on the
morning of Nov. 26th  He appeared in the best of heaith and spirits

on going to bed the night bafore at his usual time, and got up at his
usual time, and went into his dressing-room, where, without any
waraing, he suldenly expired. He had lived all his life at Daseconto,
and had taken a deep imerest in, and done much to advance the com-
mzecial prosperity of the town. The news will be received with deep
regret among his wide circle of f{riends, by whom he was very much
liked and appreciated. Besides his active participation in .the work of
the Rathbun Company, he had interested himself in many of the com-
mercial enterprises, railway and stcamboat connections that have
contributed to make Desaronto what it is.

The Kilmarnock Standard (Scotlaud), on the occasion of the lay-
ing of the foundation of stone of The Dick Institute, Public Library
and Museum, presented to his native town by James Dick, at a
cost of £11,000, refers in an interesting column of ** personal notes** to
the great success which attended all business enterprises in which the
Dick brothers engaged : commencing with the adoption of gutta percha
in the manufacture of boots, which for thirty years was their
staple manufacture. Then, in 1870 they began to consider the capa-
bilities of Jalata, a species of India rubber for strengthening cotton
for bslts, which betame immediately successful for all kinds of
machinery. Twelve yecars ago, on the occasion of his marriage,
James Dick pres:nted to the people of Glasgow the Cathkin Park, a
gift that cost about £50,000. While on hisbridal tour, which included a
visit to Melbourne, Australia, the discovery of the Broken Hill Silver
mine was brought to his notice, and he bought a seventh share of the
whole mine, and sailed away. While he was on the seahis seventh
share became a fortune. On his return, his brother Robert having
died while he was away, he had to assume the proprietorship and
management of the Greenhead works. Unexpected success attended
him. The balata belts were found to be the best for machinery,
especially in the deep shafts of gold mines in Johannesburg and other
places. Onone of his many journeys be secured a large interest in the
Mount Morgan mine, which in itself would make him one of the
wealthiest men in Scotlaqd.

LITERARY NOTES.

We have received the annual reports of the city engineers
of St. Louis, Mo.; St. Johw, N.B., aud Toronto, Ont., whose
contents are referred to in other parts of this issue,

The well-known * Hawkins' ™ books for cengineers, fire-
men, clectricians, superintendents and all steam uscers, are at-
tracting 2 preat deal of favorable notice from the reading public.

The Aikenhicad Hardware Co., 6 Adelaide street cast, Tor-
onto, has issued a pamphict describing the Pasteur Filter, under
the title, Drinkable Water and its Hygienic Value in Health
and Epidemic Diseascs.

We are in reccipt of a catalogue of the Standard Tool Co..
Cleveland, U.S,, which manufactures clectrically  welded
bicycle parts. ctc.. which gives some interesting information
abeut this line of the company’s output,

The Scientific American Hand Book on Patents, Caveats.
Designs and Trade Marks, published by Munn & Co., New
Yerk, contains valuable and uscful information for the inventor
who intends to protect in the United States the product of his
genius,

‘The National Association of Master Plumbers, Gas, Steam
and Hot Water Fitters, of Canada, has begun the publication of
a menthly magazine, ** The Official Bulletin,” whose first num-
ber appeared last month. We take pleasure in welcoming the
new journal to our table.

= Steam " is a handsowme cloth bound volume of 130 pages.
of which cvery onc contains somecthing an engincer wants to
know. It may be had frec by sending your address to the
Babcock & Wilcox Co., 202 St. James strect, Montrecal. The
illustrations are very numecrous and show many of the finest
and most famous buildings on thc continent.

The praceedings of The Assaciation of the Ontario Land Sur-
veyors at its sixth annual mecting since incorporation have
just been issuced. The mecting was held Feb. 22nd and March
Sth, gth and 1oth, 1898 and was well attended by the members
as was rcported in The Canadian Engincer for April. The
reprort makes a volume of over 238 pages. The seventh mcet-
ing of The Association of Ontario Land Surveyors will be held
in Toronto, beginning February 28th, 1800,
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The Tidal Survey Branch of the Department of Marine and
Fisheries of the Dominion of Canada has isstied the Tidal ‘Tables
for Halifax, Qucbec and St. John, N.B,, for the year 1899, with
tidul diffesences for the Atlantic coast of Nova Scotia, and for
the St. Lawrence River, fromm Three Rivers to Gaspe. The
tables are reprinted from Greenwood's Nautical Almanac and
Tide Tables for 1809, .

The cleventh edition of Lovell’s Business Directory of
Montreal has been prepared with the care and completeness
which characterizes the works of reference issued by this well
known firm. The present edition comprises a classificd busi-
ness directory with a general index to the classification, a guide
to the streets of the city, and a large body of miscellancous in-
formation, including the customs tariff,

The Year Book of Canada for 1897 has been issued from
the Department of Agriculture, Ottawa, and contains the usual
mass of statistics relating to every department of trade, com-
merce, finance, ctc., of the Dominion. The compiler, Geo.
Johnson, F.R.S.S., now ranks among the highest statistical
authoritits of the British Empire, and the present volume sus-
tains his well-earned reputation.

The * Practical Engincer” Pocket Book, 18y, is a neat.
strongly bound volume of convenient size; leather with gilt
edges. There are over 400 pages of valuable matter clearly ex-
pressed and brought into small compass. There is a combined
memorandum. book and calendar included in the volume which
is a most convenient feature. The ‘* Practical Engincer”
Pocket Book, the Technical Publishing Co.. Ltd., Manchester,

. Eugland.

We have reccived ** Sewerage and Sewage Disposal,” by
Henry Robinson, M. Inst. C.E., Fellow of Kings' College,
Lcndon; Professor of Civil Engincering, King's College, Lon-
don, etc., etc., which is a very substantial volume of about 200
pages, published by E. & F. N. Spon, 125 Strand, London.
The tabulated statistics are very valuable and comprchensive.
The American trap system is unsparingly condemned on page
16. Though the Americin system is not explicitly mentioned:
the advocacy of the free ventilation systemn described in The
Canadian Engincer is very strong.

It was in the year t847 that the first issuc of the Canadian
Alnanac was published, and cvery year since it has made its
appecarance. Among the contents of the book which are
especially valuable are: The Customs Tariff, Postoffice Guide,
and Direstories of various persons and officials, all of which are
brought up to date, while the articles on the British Army and
Navy and Forms of Government throughout the world are in-
tevesting and reliable. A featurc that appeals particularly to all
who arc interested in thic current history of the world is the
Historical Diary, which is carcfully prepared” each year, and
gives an excellent resume of the year's history. The’ ptiblish-
cre are to be congratulated upon the appearance of the 52nd
iscuc of the Canadian Almanac. Price, 25 cents. The Copp.
Clark Co., Limited, Toronto.

“ Steam Navigation and its Retation to the Commerce of
Canada and the United States,” is the titlc of a very interesting
velume by James Croil, of Montreal, published by William
Rriggs, Toronto, and produced with the usual typographical
excellence of books issued by the Mcthodist Book Room. “Mr.
Croil is already known by his * Dundas; a Sketch of Canadian
History,” published a good many years ago, and now out of
print. The present volume is the result of much painstaking
labor, and traces the history of steam navigation from the be-
ginning down to the past year or two. Most.of our readers
alrcady know that the first vesscl to cross the Atlantic entirely
vy stcam was onc of Canmadian design and workmanship,
nan:cly, the Royal William. This vessel, by the way, was not
only the first commercial stcamship. but became the first steam
man-of-war, as alter being for some years in the Anglo-Amer-
ican trade. she waa sold to the Spanish Government, and then
to the Portuguesc Government. who had her converted into a
gun boat, propeiled by steam. The author gives a very full
account of the Royal William, whose achievemenis were con-
sidered worthy of the following tablet in the Canadian House of
Commons: “In honor of the men by whose enterprist, cour-

- © e me te 4 e e e mme——

age and skill, the Royal William, the first vessel to cross the
Atlantic by steam power, was wholly constructed in Canada,
and navigated 10 England in 1833." Mr. Croil refers to the
fact that the Molsons, who were prominent in the first develop-
wment of steam navigation on the St. Lawrence, failed to get a
monopoly of steam traffic in Lower Canada as Fulton had done
in New York. It may be interesting here to recall the fact,
not generally known, that louis Papinecau, the agitator. was
antong those who voted for this monopoly. The record of navi-
gation on the Upper Lakes is rather deficient, but when allow-
ance is made for this, the work is a most valuable history oi
steam navigation in Canada, while a good deal of general his-
torical  matter oun the development of  steam  navigaton
throughout the world is brought under the reader’s view. The
volume contains 381 pages and about 100 illustrations.

The Rev. Chas. M. Sheldon’s books, now so universally
read. make it plain that that writer's hopes of the regencration
of the world lic in getting individuals more and more to do
their daily tasks on Clristian principles no matter what the
sactifice involved. In the best known of his books, * In His
Steps,” he clearly looks to the newspaper, carried on upon Chris-
tian principles, as largely the hope of the “ coming kingdom.”
Ta looking about him for a newspaper upon his model, he seems
to have hit on The Montreal Witness, to which he has ad-
dressed a lewer, part of which we quote: “I have read The
Witness with much interest. I cannot say that [ know of any
other daily paper in the United States that is conducted on such
high Christian principles. T wish 1 did, for if ever we necded
such a paper-in our country we nced it now. Let me express
to vou my appreciation of the Christian heroism and consid-
eration which make a paper like The Witness a possibility. 1
have always believed it possible for a Christian daily to suc-
ceed. You have proved that it can. So much of the ideal news-
paper in ‘ In His Steps,” is therefore real. T pray that you may
continue to be blessed in your work. 1 do not know a more
glcrious opportunity for building up the kingdom on carth than
by means of Christian journalism. I take the grewcest pleasure
in scnding the copies of The Witness to newspaper friends of
mine for their inspection. Charles M. Sheldon.”

—Of nails, the imrports into Japan from the United
Siates increased from 3,260,858 katties in the first half i last
year, to 7,494,197 kattics in the first half of the present year—
the katty being about 1.3 pounds; the total importations of
nails had fallen meanwhile from 10,394,717 kattics in the first
half of last year to 8,754,035 in the first half of the present
year.

METAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the imports of interest
to the metal trades from Great Britain during October and the
ten rmonths ending October, 1897, 1898 :—

‘fen xp\omy: ending

Month of Octodb

. A e A et
1897. 1898, 1597. 1893,

Bardware «.oocvee eiveneen.. £7,021 £20390 £58,503 £22,042
Cutlery coveveveriivecniiaceee oo 5,163 . 45,414
Pig iron ecccececiniinnieeeae. 1,187 1.474 6,435 9.879
Bar, 1. ciscececccctccavens 306 1,856 7.878 10,156
Railroad «vievecices vonseses 6,885 .e 45778 251354
Hoops. sheets,etC. aevaevaaes 15,307 7,571 71,261 52,382
Galvanized sheets vo..vieeeas. 13.430 71,034 49.986 55,286
Tin plates.ccccecencaceneeesas 30,122 19843 162 971 123,882
Cast, wrought, etc., iron ...... 2,932 4,196 26,889 28,653
014 (for re-manufacture) ...... 1,292 .. 6.483 3.574
Steel ceveveciierenciianiinces 6,440 3,696 47.501 43,430
Lead coveeneenccncasressossss 4888 7,360 23.950 32,025
Tin, unwrought «ccoeecuvecses 1,369 1,727 14982 15407
Alkali ...cviiiiireieenieene. 8767 10440 34.840 42,475
Cement eoveveeecernnececensss 2,880 5.835 18,401 23,762

- .

—The Kuowles, Ham & Nott Company are about to make ex-
teasive additions to their spripg bed factory, Brantford, Ont., and the
Brantford Starch Company_are pow putting another storey to their
buildisg in order 10 meet the increasing demands of their business.
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~The Kirk-Latty Manufacturing Company, of Cleveland, manu.
facturers of tacks, trunk cloth and small nails, are talking of loca-
ting in London. Oat. The Mann Manufacturing Company, of Brock-
ville, Ont , farm implement makers, have also communicated with the
Council regarding inducements to locate a branch of their business
there.

pEIIBONAL— Will Me. H Weir, who tormerly resided at 42 St Alexander St.,
Montreal, kindly communicate with us.  Any friend of Mr. Weir knowing his

present address will oblige by calling hisattention to thisadvertiseinent. BIGGAR,

SAMUEL & CO., Pablishers Canadian Lingineer, Fraser Building, Montreal.

TENDERS FoR BRIDGE CONSTRUCTION

OFFICE OF THE QUEBEC BRIDGE CO., LIMITED

. Sealed proposals for the construction of a combined Railway and
ngh\\'i}y Bridge across the River St. Lawrence, near Quebec, will
be received by the undersigned until noon, Mondary, January 2nd, 1899.

Forms of tender, with circular of conditions, specifications, &c.,
can be had on application to the undersigned.
The company does not bind itself to accept the lowest or any

ender.
ULRIC BARTHE Secretary
Quebec, September 24th, 1898.

Power Machinery

IMPLE AND COMPOUND CORLISS

ENGINES

ENGINES

Corliss Engine with Tangyo Bed.

FLUE, TUBULAR and MARINE BOILERS of Approved Types | -

Contracts taken for the construction and crection of complete Steam or Water Power Plants,

Write for Crocker Turbine Catalogue,

The Jenckes Machine Co. =f

Estimates and Information Readilv 293 L ANSDOWNE ST., SherbrOOke, Que_

Furnished Correspondence Invited.

K

DAKE PATENT SQUARE PISTON

-

EYER VALVE ENUINES; PLAIN
SLIDE VALVE ENGINES

o

All ot Modern Desisn and First.Class Material and
Workmanship.

HIRAM MAXIM says:  “Allow mu to cone
wratulaty you on the excellent chnracter of
your publieation,”

A, J. WALLIS-TAYLER says: “IFow cugineers
fug journals contuin such well ussorted und
atznur.:lly {nteresting und Instructive con-

. teats.

mohﬂ)l_u

ournal

M hanical

ACETYLENE... &

THE PERFECT LIGHT for Public Buildings
Offices, Stores and Dwellings

The Kerr Acetylene Generator

Patented in Canada, Great Britain, United States, Frauce
and Germany. Other Canadian and foreign patents pendiag.

The only perfect apparatus for the generation of Acetylene Gas
from Calcium Carhide. Neat, compact and dutable,

SIMPLE, SAFE AND BELIABLE
. NoValies or complicated Mechanism to wystify and confuse.

No Copper. Brass, or other daneerous element used in its entite
construction. \Write us your requirements and obtain prices.

KERR ACETYLENE GAS GENERATOR CO.

Box 24, NJIAGARA FALLS, Ont.

' J‘-n'agrcss ‘

Tsswed Monthly by the Modern Machinery
Publishing Company, 218 LaSalleSt.Chicaffo.

Fitty paces of reading matter In cachissue.
Subseription, $1.00 per year: to forelgn
countries in postal unfon, §1.50 per year.

H ER YEAR $1.00.
Price; cEn A%, Solo i

TIMODERN MACHINERY PUB. CO.

218 LA SALLE ST,
CHICAGO, U. S. A,

Tie NORTON BALL BEARING JAGKS

re Made in Canada,

10 TOXS

70 TON JACK 25 TONK

Guaranteed in every respect.
40 styles, from 8 to 70 Tons capacity.

Used by the
LEADING
RAILROADS of
the world

Send for fllustrated cataloguc
and discount,

A. 0 NURTON, MANUFACTURER
oy

COATICOOK, Prov. Que.
AXD 187 OLIVER 8T. Bostow, Mass.

10 TON AUTOMATIC
LOWERING JACA

10 TOX TRACK JACA



