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For THR CANADIAN ENGINEER.

THE MONTREAL, OTTAWA AND GEORG!AN BAY
CANAL.

BY MACLEOD STEWART, OTTAWA.

It is now a good many years since the project of
connecting Lake Huron with the lower St. Lawrénce
by a liné of -navigation via the French River, Lake
Nipissing and the Ottawa was first mooted ; and, al-
though circumstances have led to the neglect of this
1uute bitherto, its merits are such as should have long
ago received greater recognition. The enterprise is
one involving no unreasonable expenditures, and in the
carrying on of w™ich no unusual engineering difficul-
tles are to be miet with ; and those difficulties which do
eaist are ‘within certain .defined limits, and already
known with. a fair degree ‘of accuracy from surveys
made at different times. The benefits to be derived
from its completion are both great in degree and mani-
fest as to character.

Since the subject of canal building first excited
interest in this country, Canada has grown from a pal-
try colony with a slight fringe of sparsely populated
settlement along her southern border, and back of that
. vast stretch of unbroken wilderness, kaown only to
the hunter and the Indian, to a great Dominion em-
‘zacing half a continent, and developing with marvel.
1.as rapidity resoutces of great variety 'and untold
::chness. When the first surveys, of the Ottawa were
nade, Renfrew was the last post of civilization. Our

Great North-West™ had no existence. The whole.
-ountry about Lakes Superior and Nipissing, and the
" pper Ottawa, now known to abound in mineral wealth,
.nd to contain many valleys of extreme fertility and

excellent climate, was supposed to be utterly worthless,
except for the timber which covered it. Now we have
a. g@agNorth -Western domain clamoring for- the best
and cheapest means of carriage of its surplus products
to European ma({tets, a domain whose future is in.no
doubt largely depe.ndent on the satisfactory solution of
that very problem of transportatlon. And we have also,
in North-Eastern Ontario andNorth Western Quebec, a
vast extent of country of recogn;zed value only await-
ing the development which cheap. ttansportanon will
bring about, to become capable of su‘s,(ammg a large
population and adding immensely to our national
wealth.

Although as early as 1801 there was a small settle-
ment at Hull, opposite the present capital of the
Dominion, composed chiefly of Americans from Massa-
chusetts, among whom Philemon Wright was most
prominent, it was not until the construction of the
Rideau Canal that Bytown was founded where Ottawa
now stands. The beneficent effects of the opening of
the Rideau route were so apparent, that there was soon
a strong feeling in favor of continuing the navigation of
the Ottawa beyond the Chaudiere Falls, which opposed
an obstacle to progress farther westward. As the coan-
try about Lakes Michigan and Huron was then being
settled, the more daring minds soon conceived-the pos-
sibility of making the Ottawa the grand highway for the
traffic from the new empires bordering upon those lakes.
Many of thearguments thea used are as applicable now
in favor of the route, as will be seen by perugal of the
following quotations from a series of resolutions moved
by Mr. Wm. Stewart, of Bytown, in the Canadian
Assembly in July, 1847:

Resolved,—That the distance from Lake Huron to the city of
Montreal by the Ottawa River is less than half the distance by the

route of the lakes and River St. Lawrence ; that a water communi-
cation such as can be attained would avoid all the risk, exposure and

expense inseparable from lake navigation, and would be a short,.

safe, and natural outlet for the minerals, fish, and immense agricul-
tural produce of the extensive countsy bordering on Lakes Superior,
Michigan and Huron.

Resoloed,—That it is incontrovertible that no other line of
commeanication, capable of embracing so much of the north- western
trade of this portion of America, can ever be made so completely
within the heart of the proviace, and which would perpetually se-
cure such trade to the cities of Montreal and Quebec, besides the
immense trade it would create and immediately embrace in facili-
tating the lumber trade through an extensive region of country,
more abundant in lumber (tbe great export staple of this province)
than any other portion of Canada.

Resolved, - That such a communicatior considered as a means
of defence (literally encircling the most valaable portion of Canada)
and as a military highway to place troops and munitions of war at
the highest settled points in‘the province, in a short space of time,
and entirely anexposed to any invading army, is of itself a matter
worthy of grave and serious consideration.

In pursuance of the object set forth in these and
accompanying resolutions, an appropriation of £, 50,000
was obtained for the construction of one link xn the

_chain of navigation, viz., a canal of 2.83 miles in length

between the Deschenes and Chats Lalkes, designed to
create a stretch of fifty miles of navigable water.
Nearly 8500,000 were expended, in rock excavation,
etc.,on this work until 1858, when a discussion arising
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with reference to the scale of navigation to be adopted,
and the Government having decided on undertaking a
survey of the whole route, work was abandoned, and
was never afterwards resumed. In that year the first
general survey was made under the superintendence of
Walter Shanly, C.IE, who reported on the scheme
the same fall ; and in the following year a further exam-
ination and survey and a more extended report were
made by T. C. Clarke, C.E., of New York. The
apparently very great discrepancy between the estimates
of costs submitted by these gentlemen, coupled with
the opposition arising from local prejudice, and the
general ignorance and misconception of the nature of
the route existing outside of the Ottawa valley, no
doubt had a deterrent effect on the authorities at that
time. The Ontarioinfluence in the House was entirely
against the project, and in favor of the opening of the
St. Lawrence. A few, who saw that the Ottawa alone
could build up our Canadian ports, Montreal and Que-
bec, and that the St. Lawrence system would not avail
to prevent the deportation of traffic to New York, but
would always prove rather more beneficial to the
Americans than to Canadians themselves, advocated it
strongly, but the demands of the many prevailed, and in
spite of the enthusiastic recommendation of the route
by both the eminent engineers named, the work on the
Ottawa was finally abandoned, and that on the St.
Lawrence carried to completion.

In the years immediately following the surveys
mentioned public attention was diverted by the Ameri-
can Civil War, which greatly paralyzed undertakings of
various kinds on this side of the line for the time being.
One effect it had, however, promotive of the interests
of this route. Attention wss turned to the military
condition of Canada, and a commission of defence was
appointed to make due enquiry thereinto. Sir John
Michel, then Commander-in-chief of her Majesty’s

forces in Canada, and Sir James Hope, Ad-
miral on the North American and West Indian

Station, were appointed to go over the Ottawa route
and report upon it from a military point of view. They
did so and afterwards reported most favorably on its
merits as a line of defence. However the excitement
soon died out, and it led to nothing being done. In
1873 the Canal Commission merely pursued the course
already undertaken of developing the St. Lawrence
route. Later on the building of the Canadian Pacific
Railway absorbed the public miud and energies, and
though the claims of the Ottawa to recognition have
found frequent champions in Parliament, among whom
may be mentioned the late Senator Tasse, Hon. Speaker
White, Thomas Murray, Mr. Bryson and others,
the completion of the undertaking has remained in
abeyance. In 1893 thr: Montreal, Ottawa, and Geor-
gian Bay Company, comprising a large number of in-
fluential gentlemen of the Ottawa Valley and elsewhere
in Canada, wasorganized for the purpose of pushing the
construction of the necessary works to complete a
through line of navigation to the Georgian Bay, and
thus rescuing from undeserved oblivion an undertaking
of nothing less than national importance. Having thus
given a brief resumé of the history of the project,

ITS ENGINEERING FEATURES
may be next considered, and the all important questions
of practicability and probable cost. That the Ottawa
River is by nature supremely fitted to become a great
highway for traffic is amply demonstrated by the result
of surveys already made. Geologists say that formerly
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a large portion of the waters of the Great Lake region
found their way eastward through the Ottawa, which
probably constituted their main channel, until an up-
heavel of the country about Lake Nipissing, and a
gradual draining of the basin, led to their graduat
diversion to the present course through the Niagara
River. Thus the rocky bed of the Ottawa has every-
where been deeply eroded by the flow for centuries of a
stream of much greater magnitude than that now exist-
ing in its well-worn channel, and very much larger
than the present St. Lawrence River. To this
fact is due the peculiar character of the stream,
than which there could be none better suited to the
formation of a magnificent system of inland ravi.
gation, consisting, as it does, of long, deep basins of stil)
water separated by short bars at points where the out-
croppings of harder rocks occur. Its chief character-
istic is great volume even in the upper stretches ; while
the short rapids and falls are mostly so situated as to
be readily overcome by mere locks and dams, with very
little canaling. And it would afford an open naviga.
tion often preferable even to that of the great lakes
themselves, because of the immunity from the effects of
storm and headwinds enioved on these land-locked
waters. In ascending the river from Montreal we
encounter successively Lake St. Louis, 13 miles in
length; Lake of the Two Mountains, 25 miles; Des-
chenes Lake, 27 miles; Chats Lake, 19 miles, and
Coulonge Lake, 20 miles long, all with a channel
depth of 14 feet or over, often of 30 feet or more.
Still farther up is Deep River, a stretch of 30 mules
of smooth water of very great depth, and from 1,000
to 2,000 feet wide. Both the Mattawa and French
Rivers are of the same general character, consisting
of long, deep lake-like basins, separated by short
shoals. Only about five miles out of the forty-two of
the course of the Mattawa have naturally less than a
ten-foot channel. On the French River depths of 20
to 30 feet are most common, All that is to be done is
to connect these deep basins by short canals, or mere
locks and dams, and the system is complete. Thus M.
Clarke in his report states that of the total distance of
430 miles between French River and Montreal, 351
miles are already a good natural navigation, and require
no improvement, and that it is perfectly practicable so
to improve the remaining 79 miles as to convert the
whole drain of waters into a first-class navigation for
steam-vessels drawing 12 feet of water, bythe construc-
tion of 20.82 miles of canal, exclusive of the Lachine
canal. And H. K. Wicksteed, C.E., in a recent
communication on the subject, .ys that if made for a
nine-foot channel, probably 75 per cent. of the route
would be available for an 18-foot channel without fur-
ther improvement. From all which it may be readily
inferred that the general character of the streams
traversed is highly favorable to the construction of a
great through waterway. Other points affecting the
question are: water supply at the summit level and
terminal harbor facilities. ’
Passing through a country filled with lakes which
act as natural reservoirs, the rivers under discussion
have not only great volume, but also steady flow, and
are not subject to sudden floods. The Ottawa River,
with a drainage area of 80,000 square miles, and a
length of 700 miles, has a mean flow of 85,000 cubic
feet per second, at Grenville, 35 miles from its” mouth;
and to compare it with European rivers, is roughly
about three times as large as the Rhine, or seventeen
times as large as the Thames. Mr. Clarke says of it:
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« Its common rise is one inch per day, and it never
averages ovar three inches in twenty-four hours for any
number of days in succession. Its rise to high.water
mark, stand and subsequent fall, occur every year at
nearly the same dates with the utmost regularity.”
Trout Lake, four miles east of Lake Nipissing, on the
headwaters of the Mattawa, is the summit-level, being
about 23 feet higher than Lake Nipissing. It is 8%
miles long, and one mile wide, and could not furnish
water enough for even a less scale of navigation than
the one required. To overcome this difficulty, Mr.
Shanly proposed to raise Lake Nipissing to the same
level, an expedient now clearly impracticable, since it
would drown the town of North Bay and flood the
Canadian Pacific tracks for miles. Mr, Clarke's plan
contemplated the elevation of the surface of Lake
Nipisstng nine feet only ; but in a very recent report
on the undertaking, Marcus Smith, C.E., suggests
that the object in view can be best achieved by raising
Nipissing merely five feet, and lowering Trout and
Turtle Lakes to that level. This presumably would
flocd httle land of value, and would only tend to in-
crease the excavation at the summit ridge. The result
would be to give a continuous summit-level 58 miles in
length, with a catchment basin eighty miles long, and
from half a mile to twelve miles broad, making a sur-
face of 330 square miles. Lake Nipissing, a mag-
nificent body of water 40 miles long and from 12 to 18
in breadth, and copiously fed from streams of large
size, would thus become the summit feeder, and furnish
a supply of water practicably inexhaustible.

‘¢ An alternative plan, which would not call for any
taterference with the existing level of Lake Nipissing,
and would probably be much cheaper, is advanced by
Mr. Smith. This congists in diverting a portion of the
waters of Sturgeon River to Trout Lake, leaving that
the summit level, and overcoming the lift by additional
locks. But his own preference is decidedly with the
formation of a long level by bringing the three lakes to
the same height. A short distance from the shore the
waters of Trout Lake are of great depth, so that low-
ering it 18 feet will not affect its navigation. Imme-
diately below, and separated from it by a rocky bar of
400 feet in length, is Turtle Lake, only one foot lower
than Trout Lake. It is4% miles long,and in it there are
some detached shoals extending in all over about 1,500
feet, and chiefly composed of needle rocks, baving sel-
dom less than eight feet of water over them. With these
exceptions the depth throughout is rarely less than 18
feet, and generally over 30 feet. The average width of
the lakes is about a mile."”

The main question then becomes one of the amount
of excavation of the summit ridge required. Here,
again, nature has signally favored the Ottawa route,
The amount of cutting needed on the Toronto and
Georgian Bay line is practically prohibitory of that
route, but the Ottawa watershed affords a happy con-
trast in that respect. The facts may be best stated in
the words of Mr. Smith's report already referred to :
« The distance from Lake Nipissing to Trout Lake by
the little river Ojibwaysippi is a little over four miles, of
which, for over three miles, the land is little, if any,
higher than near the shore of Lake Nipissing. Then
for continuing the canal on the same level as Lake
Nipissing when raised five feet, and for giving a clear
depth of water of at least ten feet, as proposed by Mr.
Shanly, the depth of cutting for probably 3} miles in
length would average twelve feet. On the next half or

three-quarters of a mile to Trout Lake the land rises to
very little above the level of that lake and is marshy.
The maximum depth of cutting would be about thirt
feet, the major part of which would most probably be
in crystalline rock.”

Thus it will be seen that there is to be dealt with
in this case a summit ridge rising only about four fect
above the existing summit water level, and that for a dis-
tance of less than a mile.

Ideal terminal facilities on Georgian Bay ate af-
forded by the harbor at the mouth of the French River.
A thorough hydrographic survey of that part of Lake
Huron was completed in 1894, and lights have been
placed in position marking the channel to the entrance
of the river, which the steamers of the North Shore
Navigation Company now ascend to the foot of the first
rapids. The harbor is formed by the sheltering group
of Bustard Islands to the southwest and a high prom-
ontory to the northwvest affording admirable protection
from the violent autumnal gales, and is both safe and
commodious. Doubtless some rocks would require to
be removed, but, generally speaking, Mr. Shanly says
that it fulfils all the conditions of a noble harbor. At
its eastern extremity the route debouches upon Lake
St. Louis, gaining entrance to Montreal harbor by the
Lachine Canal. Analternative route would be, as sug-
gested by H. K. Wicksteed, via the Black River,
which would perhaps be preferable as giving Montreal,
like New York, a double water frontage, and thereby
affording greatly increased and much needed additional
harbor accommodation. Water supply, summit ridge
cutting, terminal facilities, and general character of the
route being thus all alike favorable to the consummation
of the undertaking, there remains the question of cost
of construction and time required for same.

Mr. Shanly's plan contemplated the construction of
58 miles of canal with a ten-foot channel, and his esti-
mate of cost (made in 1858) was $24,000,000, or upwards
of $370,000 per mile, while he states the cost of the St.
Lawrence canals as then built to have been $150,000
per mile. His reasons for this high estimate were : the
hard, unyielding nature of the materials to be worked
upon ; the distance which materials for building the
locks would have to be carried ; the great cost of trans-
porting materials, plant, and supplies to a large portion
of the route, ¢ with no roads, and in a wilderness with-
out inhabitants.” Since the railroad now runs contigu-
ous to 380 out of the 430 miles of the entire distance,
the last named difficulty has been greatly lessened, as
the second has also been, by the discovery in several
instances of fine building stone at no great distance
from the works. lImprovements in machinery and
methods have materially reduced, too, the importance
of the remaining cause of expense, namely, the hardness
of the rock encountered. A further lowering of his
figures will result from making a deduction for the 8.50
miles of the Lachine Canal, the cost of which was in-
cluded in his estimate, but which has since been con-
structed by the Dominiun Government. That would
leave 50 miles at $370,000 per mile, equal $18,500,000.
From this Mr. Smith deducts for improved facilities
afforded by the construction of the Canadian Pacific
Railway and improvements in machinery, etc., 20 per
cent., or $3,700,000, leaving $14,800,000 as the total
cost on Mr. Shanly’s plan.

Mr. Clarke recommended damming the river more
freely wherever the shores were steep and little land of
any value would be flooded, and thus made 20.82 miles
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uf canal, exclusive of the Lachine, suffice for the whole
toute. In his elaborate report, giving quantities and
prices of all works required, he sets the cost of a 12-
fuat channel at $12,057,680. Mr. Clarke's report was
made in the beginning of 1860, and is also affected by
the improved cammunication, and other considerations
referred to above. Much of the rock excavation he
estimated at $2.50 per cubic yard. He gives as the
total quantity of rack to be excavated 2,370,190 cubic
yards at a cost of $3,940,875, or $1.66 per cubic yard.
With improved machinery rock excavation has been
done on the Chicago drainage canal as low as 3o cents
per cub, yd.  Even the crystalline rocks of the Ottawa
tegion should not average six times that in cost of
excavation. Mr. Smith says of this report as a
whole: .¢ 1 think some of the prices were too low for
that date, but with the present improved facilities, if
the quantities can be relicd on, the estimate cannot
be far out. I should, however, add for contingencies,
such as that which prevents the raising of Lake
Nipissing and other unfureseen difficulties, not less
than 20 per cent., making the estimate in round
numbers $14,500,000. Thus Mr. Smith puts the cost
approximately at $15,000,000; and in so doing agrees
with Mr. Wicksteed, R. Adams Davy and other
engineers, among whom “the general concensus of
opinion is to the effect that a navigation of the scale
rcquire&, viz., with a ten-foot channel, can be com®
pleted on this route in three years time at a cost not to
exceed $15.000,000. Differences of opinion exist as to
the exact scale of navigation most suitable. Mr. Shanly
recommended 1o feet of water, Mr. Clarke 12, being on
the largest scale for canals constructed at that time.
More extended surveys may show some other scale to
be better adapted to a modern canal suited to future as
well as present needs. Several prominent engineers
have often expressed the belief that this route
will be found eminently well adapted for a deep water
navigation for large vessels. Mr. Wellington says on
this point: * My conviction is a fixed one that the
Ottawa River affords the best opportunity on the globe
Jor a well-planned ship canal.”
(To be continued.)
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KEROSENE MOTORS.

—

THEIR METHOD OF ACTION AS APPLIED TO VEHICLES, &C.

Py .

BY J. H. KILLEY, HAMILTON.

Not having seen in any periodical a description of
the method of action of kerosene motors when attached
to vehicles or yachts for propelling purposes, I have
thought that it might interest some of your readers to
have an explanation of what takes place when these
motors are in motion, aund the very beautiful and simple
method adopted to operate them. The motors runin one
direction at an ordinary speed of 600 to 700 revolutions
per minute ; this speed is not varied no matter what
may be the grade of the road. I will endeavor to
explain the method of connection between the motor
and the road wheels on one of the best vehicles yet con-
structed. It will be seen that no gears are rendered
necessary ; there are five grades of power: this, in the
instance I refer to, is brought about by a friction discover
which a friction pulley one-fourth of the diameter of the
disc moves the pulley. The disc is covered with materials
that very largely increase its frictional action. When the
pulley is running on the outside face of the disc it takes

six revolutions of the motors on vehicles to one of the
driving wheels to overcome steep grades, say 8 per cent.
ones, yet it is claimed that 10 per cent. ones have been
surmounted, of course at proportionally slower speeds ;
20 miles an hour can easily be made on ordinary level
roads, the average on all roads being from 10 to 15
miles per hour. The action of the pulleys and discs
is as follows : as the pulley is pulled by the hand
lever with which it is connected toward the centre
of the disc the speed of the road wheels is
increased, increasing the speed of the carriage;
when the pulley is its own diameter from the
centre of the disc, it runs at the same speed as the
motor, and three to one of that of road wheels; in this
way the carriage would approximate 20 miles per hour ;
the disc is attached to the road wheel axle by chain and
sprocket wheels, as in bicycles. When the pulley is at
the centre of the disc, the motion of the wheel ceases,
as it is clear of the pulley at this point ; when it passes
over the centre to the opposite side the motion of the
wheels is reversed, and the carriage backs up at a
speed in proportion to the position of the pulley on the
disc. It will be seen that the carriage will be under
perfect control of one lever in the hands of the person
in charge, as far as speed is concerned. The motor
governs itself, never exceeding the normal speed. This
is done by a very simple governor acting on the oil
supply. The motor is kept in motion during the whole
time of the trip, whether the car is at rest or not; the
whole work of the attendant is to steer the vehicle and
handle the regulating lever; the motor requires no
attention further than filling the tank with oil once in
every 200-mile ran.

The reversing and regulating motion referred to is
now being used on engine lathes ; it takes the place of
the cone pulleys, the counter-shaft, the loose and fast
pulleys, the two belts for continuing and reversing the
motion; 1t is found to answer well, and will, before long,
come into general use,

To perfect a motor adapted to the propulsion of
high road vehicles, and for many other purposes, is a
problem that has received a large amount of attention
from engineers and others, many fai.ures having been
made in the attempt to meet the difficulties that pre-
sented themselves to those endeavoring to accomplish
the wished-for result. Since the steam high road car-
riages, the Automaton and the Autopsy, ran from the
Bank in London, England, to Paddington, some fifty
years ago, and were withdrawn, many unsuccessful
and costly attempts have been made; the weight of
the boiler, engines, tanks, water and coal, and the heavy
vehicle required to carry these, together with the pas-
sengers, rendered steam out of the question. Electric
traction has also been unsuccessful by reason of the
great weight of the storage batteries, and the time and
trouble of recharging them, etc.

The light and powerful kerosene motor, small weight
of oil fuel required, and comparatively light vehicles,
met the required conditions in a perfectly satisfactory
manner, with the prospects of still further success, by
anticipated improvements in the present motor. At
the present time they are the lightest, smallest and most
powerful motors known, with no outside source of
power, being a unit within themselves ; the four-seated
motor car runs over all grades with an average of two
quarts of oil per hour. This I have taken from the
printed records of the tests. Motors are now being built
in Europe and the United States for street railway cars
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with very satisfactory results. In Europe they are used
for fire engines. For this purpose they are stated to
have no equals, as they are light, can be moved by
their own power, are ready for work at a moment's
notice, require no fireman and skilled attention, are
always ready when water is available, and without
annoyance of smoke, sparks and exhausted steam. The
French and German motors are mostly made with ver-
tical cylinders, so as to economize space and reduce
friction and wear. The basc of the motor consists of a
circular chamber, made gas tight, in which the crank,
composed of two discs and crank pin, works, the discs
serving the purpose of balance wheels. In oue of these
discs is formed a double cam groove, which passes
twice around the discs and again passes into itself.  In
this groove is placed a follower, which so adjusts the
valve gear that it makes every alternate stroke a work-
ing stroke. On this circular base is mounted the work-
ing cylinder, made according to the power required; each
cylinder contains a piston, furnished with a valve in it.
For the transfer of the air and gaseous mixture from the
base to the apex of cylinders, both the connecting rods
from the piston of each cylinder are connected to one
crank. In the space in the upper end of each cylinder
is where the mixture is expanded, and with which is con-
nected the inlet and exhaust valves. All the valves are
poppet valves, these being found to be much better than
slide valves and less liable to wear. During the up
stroke of the pistons a preliminary charge of gas and
air is drawn into the lower part of the working cylinder;
at the same time the upward movement of the pistons
forces the usecless products of combustion into the at-
mosphere through the exhaust valve, which is opened
by the cams for this purpose. During the following
stroke the air in the cylinder is forced into the working
part, and at the same time a charge of combustible gas
is admitted ; the up stroke of the piston compresses this
mixture in the expanding chamber, forcing it against
the heated capsule and exploding it, thereby producing
the power that works the motor. The speed is con-
trolled by a centrifugal governor acting on a spring, and
arranged to intermit the action of the cumbustible gas
when the speed exceeds the normal one. There are no
gears whatever for working the valves and motor, doing
away with rumble and noise ; the machines are there-
fore practically noiseless. The explosion chamber is
surrounded by a water jacket that keeps the cylinders
cool. The time required to start the motor to full
power is under two minutes.

This article is written to direct the attention of
Canadians to the opening that there is in the manufac-
ture of these cars, fire engines and motors in Canada,
for a large and profitable business; in England, large
firms are preparing to engage in their manufacture ; in
the United States, also, large factories are under con-
struction, or in active operation ; the machines are in a
mechanical sense an entire success, so much so that the
French and German manufacturers are unable to
supply the demand for them.

1 have endeavored to explain the action of these
motors as well as 1 could without illustration. [ how-
ever think that their general principle will be under-
stood by most of your mechanical readers. 1 have
purposely avoided a technical description, only giving
results, which are more easily understood by the general
reader. If this will interest manufacturers or capitalists
to commence the manufacture of these very successful
and useful machines in Canada, this will not have been
written in vain.
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CONCRETE SUPERSTRUCTURES—-DELAWARE
BREAKWATER.

BY W. G. WARNER, C.E., TORONTO.

The project for this work, in progress since 1883,
may be summarized under three heads:

1. Placing bush mattress foundation 2 feet thick
and 100 feet wide along the axis of gap to prevent scour.

2. The formation of random stone foundation upon
mattress sill, brought to a height of 12 feet below the
plane of mean low water, having a top width of 48 feet
and side slopes of 1 over 2.

3. The construction of concrete superstructure,
upon random stone foundation, superstructure having a
bottom width at 12 feet below mean Jow water of 24
feet, and a top width at 12 feet above mean low water
of 12 feet.

CONSIDERATIONS TO DETERMINE \WHETHER CONCRETE
SUPERSTRUCTURE IS MORE ECONOMICAL THAN TO
CONTINUE WITH BREAKWATER OF MEAN SECTION
SHOWN ON PLATE 1, FIG. I.
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The present slopes considered as slopes of equili-
brium, resulting from the action of the waves thereon,
and 1t is therefore not safe to assume a lesser section for
a random stone hreakwater.

The original depth over site in 1828 was 30 feet;
the mean depthin 1881, 32 feet. Applying this increase
in depth to the mean section of the breakwater, the
cross section will be 495.3 sq. yards, or the volume for
a random stone breakwater of 165.1 cubic yards
per lineal foot. Of this volume of 165.1 cubic
yards, 106.3 cubic yards are blelow the plane of
12 feet and 58.8 cubic yards above the plane of 12 feet
below mean low water. The average volume in random




stone foundation, 65.1 cubicyards per lineal foot. From
this it follows that there would be an excess in rubble
stone of 100 cubic yards per lineal foot (165.1 - 65.1), if
the present section was used wstead of proposed
random stone foundation with concrete superstructure,
This excess of 100 cubic yards is divided as follows : 41
cubic yards below the plane of 12 feet, and 59 cubic
yards above the plane of 12 feet below mean low water.
From experience gained in construction it has been
found that each cubic yard in volume of breakwater=
1.5 gross tons of stone deposited  Taking these figures
as a basis, the above excess of 100 cubic yards would
be divided as follows :
(4 x 1.5) 61.5 gross tons below — 12-foot plane.
(59 » 1.5) 88.5 ¢« ¢« above—12 .
The contract cost of placing this stone is esti-
mated as follows :
61.5 gross tons at $2.50=$153.75
8.5 ¢ 3.50= 309.75

$463.50
This amount ($463.50) per lineal foot of breakwater
represents the difference in cost of an entire random
stone breakwater and random stone fuundation required
in the present project, or. it is the amount which must
be compared with the cost of a concrete superstructure
upon a rubble base.

For the purpose of reaching an approximation,it
may be assumed that the cost of plapt for making and
placing concrete superstructure will not exceed $60,000,
or about $2 per cubic yard for portable section of con-
crete. Ifit is furtherassumed that inaddition to this the
concrete will cost $8 per cubic yard in place; thisbrings
price up to S10 per cubic yard. By dividing the previously
obtained $463.50 by this cost ($10 per cubic yard), we ob-
tamn 46.3 cubic yards, or 1,250 cubic feet per lineal foot of
superstructure.

Assuming height of superstructure to be 24 feet,
as provided for in existing project, the resultant mean
width (1,250+24) =52 feet. The project provides for a

~uperstructure 24 feet wide at base and 12 feet wide at
top.  If this section be increased to uniform width of
24 feet, there still remains a margin of (52 — 24) 28 feet
m favor of the concrete superstructure, or a sacing of
25cubic yards per lineal foot of brenkiweater.

This quantity represents a saving of $250 per lineal
foot, taking price as S10 per cubic yard, or it can
thus be stated :

With an assumed section to concrete superstruc-
ture (24 x 24) of 213 cubic yards per hneal foot, the
$403.50 would permit concrete to cost ($463.50 -+~ 213)
$21.73 per cubic yard. Such a price is undoubtedly
double that which would be obtained in practice.

VUESCRIFTION OF BREAKWATERS CONSISTING OF A CONCRETE SUPER-
STRUCTURE, FOUNDED ON RANDOM STOME SUBSTRUCTUREK.
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The exposure to which these breakwaters are sub-
jected may be divided into two classes: 1st class, ocean
exposure, to which five of above belong, and remaining
three to the 2nd class.

DEPTH TO \WHICH CONCRETE SUPERSTRUCTURE SHOULD
BE CARRIED BELOW M. L.-WATER.

In the works contained in the 1st class the
foundations of concrete superstructure are placed from
15 feet to 25 feet below mean low water. This might
have been done for two reasonms, (1) economy, (2)
stability, In case of Ymuiden, which has a rubble base
3% ft. thick, it is highly probable that the depth of 25 ft.
was chosen for economical reasons, stone being scarce.
Excluding Ymuiden, the depth for concrete foundations
of remaining four works varies from 15 feet at Manora
to 22 feet at Madras.

In earliest forms of breakwaters, even when pro-
vided with superstructure or parapet, they presented
to the sea a face of random stone with slopes of 1 to 5
to 1 to 7 between high water, and about 12 feet below
mean low water.

The effect of these long flat slopes leading up to
the parapet naturally. reduced force of the waves, and
matenally lessened the back draught of the seas, and
their effect upon stone forming the sea slope below
surface of low water. .

From experience gained in older types it was in-
ferred that waves had no influence upon large rubble
at a depth of twelve feet mean low water; but that
which was true of older types, with flat slopes extend-
ing well above the surface, ceased to be so when the
wave was niet by a vertical wall, founded at a depth of
twelve feet or more helow mean low water. The recoil
of a wave from a vertical face is so much wore severe
than the recoil from a long fiat slope, it seems only
natural to expect that in the former case the rubble base
will be disturbed to a much greater depth than in the
latter.

Consequently, the limiting depth at which rubble
has been found undisturbed in the older types of struc-
tures, 1s not a safe criterion when applied to break.
waters surmounted with a vertical spperstructure ex-
tending well below the surface of mean low water.
This radical difference between the action of a vertical
wall and at slopes of random stone, has resulted in
material changes of opinion as to the limiting depth of
wave disturbance, and when, in former times, a depth
of 12 feet was considered sufficient to place stone be-
yond the actrn of waves, depths of 18 feet and even
22 feet are now advocated and used.

At Alderney, the rubble base was originally placed 12
feet below mean low water; but before the condition of
stahility was attained, the top of the rubble mound had
been reduced to a depth varying between 15 feet and 18
feet, and even at this depth it was necessary to main-
tain the top of rubble with added material to replace
that swept away. .

It is manifestly econcmical, either'in the first place,
to place rubble low enough to secure stability, or else
protect with stone too large to be removed.

At Tynemouth, with superstructure founded 20
feet below mean low water, it was found necessary to
praotect the top of rubble mound on sea face with a
double row of large concrete blocks.

Colombo.—The base of superstrudture, situated in
30 feet of water, 2,000 feet from shore, is placed 16 feet
below mean low water; but the sea fr ¢ is protected
by large rubble stone raised 5 feet above the base, and
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such stone is still further protected witha close layer of
ten ton bags of concrete.

At 3,000 feet from shore, in 40 feet of water, the
superstructure is carried to a depth of 20 feet below
mean low water, and then protected by large rubble
and concrete bags.
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Madras—The base of superstructure is 22 feet be-
low mean low water, which seems to have been suffi-
ciently deep to protect the top of the rubble base from
the effect of wave rernil, But, in an amended project
for ar. extensiop » breakwater, a wave breaker is pro-
vided along the sea face superstructure, consisting of
lnrge random blocks of concrete piled against the sea
'ace and extending to the plane of high water.

Mormagao—Base of superstructure, 18 feet below
mean low water, 1s protected on the sea face by a wave
breaker of 20-ton concrete blocks extending above the
.plane of high water.

Manora—Superstructure 15 feet below mean low
water, has not suffered from any reduction in the rubble
‘base. This is probably due to reduced exposure, with
fact that superstructure is so low (practically plane of
mean high water) that the seas easily pass over the
work and thus greatly reduce recoil of waves.

Kustendjie—Superstructure founded 16 feet below
mean low water, protected on sea face by large random
stone blocks, extending about 8 feet above the base of
superstructure.

Odessa—Where the superstructure is founded at
depth of 2z feet below mean low water the rubble base
has not required protection.

Ymuiden—Superstructure founded 25 feet below
mean low water; the sea face is provided with a
wave breaker of large concrete blocks extending
above plane of high water. This precaution is prob-

ably necessary because rubble base is only 3} feet thick,
and being founded on yielding sand it became impera-
tively necessary to protect sea face from currents which
would produce scour and consequent settlement of the
entire work.

With exception of Manora—the top of which is not
above mean high water—we find that even when the
base of superstructure is placed at from 18 feet to 22 feet
below mean low water, it has been considered necessary
to give increased stability to rubble base by special pro-
tection. ' While the formation of wave.breakers un-
doubtedly strengthens otherwise weak superstructures,
itis highly probable that the expenditure of 1 lesser sum
of money applied to placing foundations at a iower level
or in giving increased thickness to superstructure would
produce better results.

From foregoing it is assumed that the best modern
practice would place, in localities subject to ocean ex-
posure, the base of superstructure at from 15 fezt to
22 feet below mean low water, and even then give top
of rubble mound additional security by use of large
stone or concrete blocks.

The forces tending to destroy a breakwater depend
on the exposure of site, or, in other words, upon height
and velocity of maximum waves, which work will be
required to meet, and the angle such waves form with
the breakwater.,

Colombo—Waves 15 feet high, velocity 35 feet per
second.

Madras—More exposed than any.

Mormugao—Waves strike at angle of 309.

Manora—Waves 15 feet high, 300 feet apart, velo-
city 3 miles per hour, angle of incidence 70°. Heavy
seas pass over the work. During gales the superstruc-
ture has a swaying motion, and even with moderate
swells it rocks laterally at the top about one-quarter of
an inch.

Kustendjie, Odessa, Finne being on inland seas,
the conditions of exposure are modified.

Ymuiden, the sea end of Amsterdam Canal; no defi-
nite information as to the height and velocity of waves,
beyond the statement that low, flat shores are exposed
to heavy seas and high surf. The inference is that
shallow depth in the vicinity greatly reduces velocity
with which waves reach breakwater.

In considering the question of proper dimensions
for breakwater superstructures, more valuable data 1s
obtained from failures of works than from successful
ones.

Madyras failed entirely, due to an error in construc-
tion detail, by which no bund was given to blocks of
superstructure in direction transverse to axis of break-
wafer.

Manora suffered from same weakness, but the re-
duced height saved the superstructure of the remaining
cases. Colomuo is the only case of partial failuce, and
could be used as a valuable indication of necessary sec-
tion for breakwater to withstand action of exposure in
places similar to that of Colombo.

As originally designed, the breakwater was rectan-
gular in section (see figs. 3 and 4, pt. I). The break-
water was built 50 feet wide at top, so that it might be
used for a quay.

This width consisted of a sea wall 24 feet thick,
a hearting wall of rubble stone 14 feet thick, and a
harbor wall 12 leet in thickness. During construction
the sea wall was kept 700 feet in advance of the har-
bor wall.
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In July, 1878, when breakwater extension was
1,300 feet from shore, and the sea wall was 700 feet
ahead of the harbor wall, a heavy gale caused a dis-
placement of the outer end of sea wall to the extent of
15 inches, pivoting on a point 150 feet landward, and
! wering the outer end 12 inches, diminishing to nothing
4s5v feet inshore.

Signs of weakness, indicating the inadequacy of
the sea wall to sustain unaided the thrust of the sea,
fed to a modification of plan.

The use of the breakwater for 2 quay was aban-
doned, the waves sweeping over the top with too much
force.

The failure of superstructure 24 feet thick to with-
stand seas was demonstrated, so that further progress
of sea wall was delayed until the harbor wall came up
1o outer end. The dimensions of the superstructure
were then modified by omitting rubble hearting between
the sea and harbor walls, and uniting both walls in
one section 34 feet thick. This width was continued
for remaining 3,000 feet of breakwater. At the time of
failure of sea wall, the top concrete blocks had not
been covered with monolithic concrete 4 feet thick,
which after all settlement had ceased, was finally
placed so as to unite the tops of the blocks. Although
increased stability would bhave heen given to the wall
by this capping, yet the additional height + feet
would have subjected the superstructure to an increased
displacing force from the waves.

This experience is a most valuable one, and it
shows that under similar exposure, in order to insure
stability, the thickness of superstructure must be
greater than 24 feet.

With a wall of 34 feet thickness no difficulty has
occurred, and it has not been demonstrated that a wall
of a thickness between 24 feet and 34 feet would not
have been stable.

Fur Tute Caxapian ENGINEER.
THE INDICATOR AND ITS USE.

ARTICLE 3.
BY A. C. M'CALLUM, PETERBORO.

Having taken the card, we are now in a position to
«tudy the various changes that take place in the cylin.
Jer during the admission of steam, the expansion of the
sure, the exhaust, and the compression of the remain-
ing quantity of steam left in cylinder by the closing of
exhaust valves. Fig. 3 will enable those of us not
irquainted with the indicator card to obtain an idea of
how the steam acts in the cylinder, and to reason back
1o the cause that produces those effects. After we have
carefully studied the indicator card, we will naturally
-vnclude that the only positive information it affords us,
whatever may be the form of the card, is the pressure
m the cylinder ; all the other information we glean from
it comes through processes of reasoning.

Fig. 3 delineates all the lines that would be traced
Ly the pencil of the mdbcator for one revolution of the
steam engine, taking it for granted that the action of
the steam in the cylinder be nearly theoretically cor-

rect. Inorder that we may better understand the sub-
ject figures of reference have been given ta the lines
traced.

4 to B, line of steam admission; B to I, the steam
line; E to F, the expansion line; F to G, the exhaust
line; G to H, back pressure, or line of counter pressure ;
H to A, the compression line. The first four of those
lines are drawn during the forward motion of the piston,
and until it is ac or very near to the finish of its streke,
and the last two are drawn during the return stroke.
XX, is the air line.

THE ADMISSION LINE.

The admission line 4, B, represents the rise of
pressure due to the admission of steam to the cylinder;
this line is generally very nearly vertical, and when
such is the case, it shows us that steam of nearly
boiler pressure is admitted to the cylinder at the com-
mencement of the stroke; when the piston is nearly
stationary, this line, 4, B, indicates the position of the
steam valves at the commencement of the stroke (when
speaking of ‘¢steam valves,” and * c¢xhaust valves,”
we simply use them as a convenience, without consider-
ing the card as one from an engine which has only one
or four valves). Should the card show a line perpen-
dicular to the air hine, which can easily be tested by
means of a pair of set squares, see figure 4—if then
the admission line is parallel to the line just drawn, the
steam admission to cylinder is perfect ; should the line
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A, B, however, lean outward to the line drawn square
off the air line, it clearly indicates that the steam ad-
mission is too early, something to be carefully avoided.
The only reason why it might be so, would be where
we required to use live steam to cushion, in cases where
the cushion or compression of the exhaust steam is not
sufficient — cases requiring early admission, over-
loaded engines or condensing engines. Its action is
that of a counter motion on the piston, Lut must al-
ways be reckoned as a loss of power and economy, and
were it not for the stored energy of tne fly-wheel assist-
ing the engine past the dead centres, the engine would
come to a stand still. If the line, however, falls away
from the perpendicular line, the admission is shown to
be late ; there are many arguments used pro and con
for early and late agmission; as a rule, engineers
favor prompt admission, and hold as an argument
that as the walls of the cylinder and face of piston
block have become cooled off during the exhausting of
the steam to the condenser or atmosphere, those ex-
posed surfaces should be heated up as early in the
stroke as practicable; others again argue that if the
admission be early, that while the crank is at or near
the dead centre, the application of pressure against the
piston will have no effect to turn the shaft, but
rather will cause undue pressure and friction to take
place at the crank pin, crank shaft, journals,. etc.,
and retard the turning of the shaft. Of a choice
to be made. between * too early” and ¢ too late ™" steam
admission, that of late admission is preferable ; there is
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doubtless reason for the arguments used in both cases,
yet loss or gamn by late admission is, we believe, of
small moment. The direction of this line is determined
by the amount of lead given to the valve, and for which
no general rule can be laid down. It may, however,
happen that the ports are small in area, and the clear-
ance is large ; late admission then would show a steam
line lower than it should be, comparing it with the
boiler pressure, which is not 2 cundition favorable to
economy, and it is a case where lead to the vaive would
prove profitable.  There are factors to be con-
sidered, however, that havea bearing on thisline, which
depend upon the speed of the piston, the relation be-
tween the area of the ports and that of the area of the
cylinder, the rapid or slow action of the vaives, the
density of the steam present in the cylinder at the
moment of opening. The proper lead to be given an
engine can be determined only by the use of an indica-
tor; we require its assistance; determimng the lead
without the application of the indicator is liable to
error in a case presenting peculiar conditions.

THE STEAM LINE.

From Bto E, Fig. 3, represents the interval during
which the steam is admitted to the cylinder, and con-
tinues to flow into it in order to mamtain a constant
force more or less against the moving piston. Thisline
of pressure should be maintained from the point where
the adimnissivn line terminates to the point of cut-off. at
which point thereturn movement of the valve has com-
pletely cut off the supply of steam. It is sometimes
hard, however, to determine accurately the puint of cut-
off or closure of steam valve, because as the valve 1s
closing over the port, the port hecomes contracted,
causing a fall in pressure, sometimes considerable ;
before that the valve has completely covered
the port. We do not often obtain full boiler
pressure 1n the cylinder at admission ; there are various
causes for drop 1in pressure, for instance, the length of
steam pipe between engine and boiler, insufficient steam
pipe area, steam chest, and ports, which can only be
ascertained by means of an indicator. To maintain a
high steam pressurein the cylinder requires then the
careful consideration of all the parts that conduct the
stcam from boiler to cylinder. Another cause which
Jargely contributes to reduction in pressure is excessive
expansion of stecam in the cylinder ; especially is this so
in condensing cngines, the result of which is very rapid
condensation of the incoming steam, and a correspond-
ing reduction of pressure. There is then a point beyond
which expansion cannot be carricd but at a scrious loss
of economy.

Tue special committee of the Canadian Society of
Civil Engineers on * close corporation ™ has counted the
ballots, and will report in a few days to the council.

BecinyNing with this number, Tug Cavapiax Es-
GINEER is enlarged by four more pages. This is the
fourth time the paper has been enlarged since it started.
1t is now twice its oniginal size.

Ottawa will be made lively this month by two
conventions, that of the Canadian Electrical Associa-
tion and that of the Canadian Association of Station-
ary Engincers.  The former will be held on the 17th,
15th and 1gth (the date having been changed in accord-
ance with the wishes of the Ottawa members), and the
latter from the 24th to the 2Sth.  The programme of
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the clectrical convention will be found in another pat
of this issue, but that of the stationary engineers ha.
not been received up to date of going to press. The
programme, however, will include some interesting pa-
pers; and as Ottawa will be well worth visiting for it«
own sake to those who have not often been there, we
anticipate a good attendance at both conventions.

Tue breaking of the main conduit pipe of the To.
ronto water works system is a calamity which, apart
from the heavy expense of repairing, is one which should
show the citizens the folly of trifling with so important
a thing as the water supply. The City Engineer has
repeatedly warned the Council of the danger of this
kind of mishap, which is always liable to occur, so
long as the present method of bringing water to the city
exists. The one thing lacking to make Toronto almost
an ideal place of residence is a safe and pure water sup.
ply, and any hesitation to pay the cost of obtaining this
is the worst kind of false economy. Probably the best
settlement of this vexed question would be to draw the
supply from a point at or near Scarboro Heights, where
the lake water isclearest and purest.

Tue tenth annual meeting of the Executive
Medical Health Officers’ Association was held in Belle-
ville on the 14th and 15th ult. Therc was a good at.
tendance of members, and a full list of papers, some of
which had to be read by title for want of time to dis.
cu~s them. The number of papers on engincering sub.
je:ts was the largest ever presented. This close con.
nection between the medical health officer and sanitary
engineer is productive of much practical benefit in
carrying on the work connected with the protection uf
public health and administration of the Public Health
Act.  The president, Alan Macdougall, C.E., delivered
a well prepared address, in which he drew attention tu
the alterations in the Public Health Act, passed at the
last session of the legislature, which make important
changes, and place increased’ pawers in the hands of
the provincial board.

A xew electric battery of a very interesting sort
has been devised by Dr. Borchers, of Driesburg, in
Germany; its chemical peculiarity being that the cur-
rent is generated, not by the solution of metal, but by
the coaversion of hydro-carbons and carbonic oxide
into carbonic acid. As this is practically the same
reaction that takes place in burning coal, the useful
energy derived from the oxidation of a given weight of
carbon in the battery can be directly compared with
the effect of burning coals or coal gas to drive a steam
engine, or in a gas engine. It is well known that a
steam engine utilizes about 12 per cent., under the most
favorable circumstances, of the theoretical energy pro-
duced by the oxidation in the boiler furnaces of the coai
used to drive it ; and a good gas engine utilizes about
20 per cent.; while Borchers’ battery is said to have
delivered at times, in available form, 38 per cent. of the
energy liberated by the consumption of carbon in it,
and at na time to have delivered less than 26 per cent.
It would be curious if the oxidation of carbon in the
wet way, in a battery, should give more than threc
times as much power per pound of coal consumed as
burning it in a boiler furnace; but thisis just what is
claimed for the new battery, and it is obvious that il the
claimis sustained it will not be long before steam boilers
arc abandoned and power derived entirely from batter-
ies and distributed through wires and electric motors te
persons desiring to use it.



FACTS ABOUT BOILERS.

In buying a boiler, it is just as necessary to know what zeon’t
do as what will do. -

A certain set of elementary forms or units have been re-
peatedly used in the construction of sectional and..vater-tube
hatlers, and have by repeated failures demonstrated their oafitness
for the service required. .

The primary cause of their failure can be traced, in every in-
stance, to the impossibility of removing the accumulation of scale
that must result from the evaporation of water (despite the claims
made by the inventors that the rapidity of the circulation in their
particular design prevents the deposit of scale): and until some
mventor sncceeds in evaporating salts of lime into steam, failures
of these particular forms must be expected.

Re-inventing a device, or disposing of a well.knowa unitina
shightly different position, retaining all its eiementary defects, can.
nut alter the final results. Boilers come withia the Darwinian law
uf “the survival of the fittest,” as surely as does any form of
ammal life, and the re-appearance of unsuccessful forms must be
regarded as a freak, not of nature, but of inventors. Itis time
that some of these unsuccessful clements should be blacklisted by
all cugineers, and as it would be impossible to chronicle all the
Jeaths and resurrections that have occurred among these unfor-
tunate families, we have selected typical cases, emphasized by the
prominence they have attained at their first appearance, or subse-
quent prominence in engineering circles due to their repeated
failures

MERRVWEATHER brought out a vertical G
firc-box boiler in 1862, using drop tules
hanging vertically from the crown sheet,and
adding inside circulation tabes. This was
used principally for fire engine purposes,and
as rapidity of steaming was the main re-
quirement, lasting qualities and economy
being secondary, it met with fair success for
its special work. .

No. 3. 1862.
BRITISII PATENT, 1862.

FizLp used a cylinder boiler slightly inclined from the horizon-
tal, with radiating drop tubes fitted to the lower side

NO. 4. 1866.~~UURGH ON BOILERS, P. 142.

UNIT No. 1.

RADIAL WATER TUBES WITH ONE END CLOSED, THE OTHER END HAVING FREE CONNECTION

Joux Cox StrveNs, an American engineer, was the first in-
ventorof this unit, using it in the boiler of a small stcamboat on the
Hudson River in 1805. It coasisted of avertical steam and water
reservoir, the lower poartion of which projected downwards into a
fire box  The main heating surface was made up of closed ended

* “es radiating from the fire-box section at a slight inclination from
the horizontal.

NO. 1. 1805.—TRANS. AM. S. M. BE., VOL. Vi., I\ 501,

Mg, JoLy first used this unit in the construction of a seefional
boxlcxr in 1857, fecedingcach vertical drop tube with a scparate inter-
ual pipe, cxtending nearly to the bottom.

. WITH A WATER RESERVOIR,
-

FieLp also redavented, with slight
changes, the Joly boiler of 1857, and
adopted Merryweather's inside circu-
lating tubes.

1867.—TRANSACTIONS SOCIETY OF ENGINEERS. VAUGHAN
PENDRED'S PAPER ON WATER TUBE BOILERS, 1867.

NO. §.



Fretcugr used a vertical fire-box
boiler with horizontal cone.shaped tubes
radiating from the sides of the fire-box
towards the centre. This is probably
the least objectionable form of the closed
end tube.

X0. 0. 1869.~BURGIH
ON BOILERS, :* S5.
B. T. Bavmirr, of New York, used a cast-iron construction of
vertical tubes connected together, top and bottom. each- vertical

-Es o e o s~z ?;: i’:’ﬁ&:‘“ . v’:,.h"
ct [sx ar
a3 IS a
Ly a 1
1O OO0 O ERS =
HE G0 0 HIH =
HO © 6 O Y H
313 x] = L
H0O O G @ HEE o
HO 006 05 4
SECHONE = 5]
i i P T
8 213 o
W 3 . nw.—
11! 3 :-‘
= =

NO. 7. 1809, —TRADE CIKCURAR I1SSUMD IN NEW YORK.
tube having horizontal 1adial tubes on each side. thoroughly
demonstrating the folly of placing a combination of thick cast
metal and scale between fire and water.

J A. MitLer used cast headers, to which were fixed closed
cnded tubes with an inner circulating tube. These stood at an
angle of about 15 degrees from the harizontal, and were of such
length as to allow of two passages of the gases across them.

1870.—U. $ PATENT No. 1.0,35S.

Atnes nearly duplicated Joly of 1857 and Field of 1366, using
cast-iron drop tubes (screwed into a horizontal tube at the top).
slightly inclined from the vertical.

Nw. 3.

N0 9. INJI REPOURT AMER. INST. PAIK TESTS, 1871,
WieGanp connected groups of vertical tubes, baviog inside
circulating tubes, to an overhead steam and water reservoir. Caps
were screwed on the bottom of the tubes for cleaning (2), bot they
generally came off without the assistance of a wrench.

1872.—JUDGES’ KEIURL, CENTENNIAL EXHIg11 1N, 1876,

NO to.

Prauseck & Dazkiy modified Fletcher's
design of 1869, substituting cylindrical for
conical tubes and making his outer shell
removable. This being taken off, the tubes
could be bored out.

NO. 11. 1874 (ABOUT).
TRADE CIRCULAR.

W. E. KerLrey, of New DBruaswick, N.J., adopted ]J. A.
Miller's design of 1870, adding a drum or so and a subterrancan
feed and blow-off pipe. He was also among the first to put in
superheating surface, todry the wet steam made, due to his con.
struction.

NO. 12. 1870.—~)UDGES’ RE{"OLT, CENTENNIAL EXHIBITION, 1876,

M. Hazietos turned Plambeck
& Darkin’s 1874 boiler inside out,
using 2 vertical cylinder with radial
tubes, making wet stcam and drying
it afterwards in the upper set of
superheating tubes.  This boiler has
also appeared and disappeared under
the names of **Adams,” ** Porcu-
pine.” »* Minerva™ and others.

NO. 13. 1SS1.—~TRADECIRCULAR.



N0 14, IN SZRVICH ABOUT 1032,

Kingstey brought out an internal fire-bhox and flue boiler with
stayed sides and crown sheet, and vertical tubes dropped from the
latter, being a slight modification of Marshall's British patent
of 1864.

NO. 15. 1883.-—FROM KINGSLEY & HOOK'S TRADE
CIRCULAR ISSUED IN KANSAS CITV, KAN.

ALLAN STIRLING exploited another form in Canada called the
Field-Stirling boiler, joining to the closed tube unit, bent tubes and
stayed surfaces, with 2 wrought metal mud drum at the bottom,
placed in the most advantageous position for both interior and ex-
terior corrosion.

X0O. 16. 1337.—FROM »HOTOGaAPH> ISSUED
RBY THE INVENTOR.

The failare of this particular unit of heating surface has been
acecierated by the iuadequate facilities for cirenlation.  The incom-
g current of water has to fight its way in against the outgoing
current of steam and water, slightly modified where inner circala-
tion tubes or diaphragms are used . and in all sases the tendency is
to deposit the scale-forming material at the end of the tubes where
the current slows down, duc to its change of direction, with the
nevitable resalt of barning out.

Nearly all of the above boilers are practically out of the
market.

Can any success be expected by re-inveating in any new com-
bination this anit af a closed eaded tabe ?

It has been tried and failed in the followiog positions:

IRV A v TR SRR R YT N 7 PR

\Vho will invent this for the waiting public?

INCLINED FROM MORIZONTAL.

VERTICAL.

(Co::h'm;td i xext issue.)
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g i izt
HORIZONTAL.
Fletcher .. coviienriiiiieiesnetcennrinccercnans 1869
Babbitt.. coviiiiiiiiiiiiiiiiiiiiiii i 1869
Plambeck & Darkin s.cviiiivees ceveevnnaceas . 1874
Hazloton ......... Ceeseess e tesessteianiannn .. 1881
A Corliss cevaaenns Ceceececeinareaananee [ 1882
Even Grorce H. CokLiss ‘was
seduced by this unit. He made a VERTICAL.

boiler with its lower half like a & [ ) PP £ 4
Hazleton, and its upper half of his AR Merryweather «ov.uieiueinieciaaanaennns 1867
regular vertical tubular. 1 Field c1eiiierenioiornricnionecearanes 1867
;' WiegaNd. . ceieveeieieenene: sancvesnnans 1872

Bl Kingsley .ooooveeiinnnnnniiiiiiina. reoe 1883

K

There is only one position in which it has no¢ been
tried, and that is standing vertical with the closed ead up.
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A NOVA SCOTIA TORNADO.
Lditor CANADIAN ENGINSEK -
Moxcrox, N.B., Aug 20, 18q5

Un the 4th nst. a very unusual thing occurred in Nova Scotin
Atopam. a tornado, lasting fifteen munutes, visited that part of the
cuaatry lying between Paradise and Bridgetown. 1ts course was
from the southwest to the northeast, the track being 1,650 feet
wide and six miles loog. It was preceded by several wecks of dry
«veather. At 5 p m. thunder washeard At 545 pm. rain fell. At
0.30 pm. the storm broke with violence, rain {ell n torrents for
three-quarters of an hour and then ceased.  The rain storm passed

‘The Frecutive secretary, Jas Devlin, writes as follows . 1 send
youa schedule of 1he branches with the names and addresses of
the secretaries, which I trust you will find of sufficient worth to
insert in your paper  As you are already aware, the annual con-
vention is to be held at Ottawa on the 24th, 25th, 26th and 2;7th of
September Elaborate preparations are being made for che eater
tainment of delegates, and it is expected that the gathering will be
one of unusual interest. “‘I'he annual reports of the branches are
very satisfactory, and a large representation of delegates is ea
pected  Bro F. Robert, of Ottawa, has betia appointed secretary
of management committee, and I know he will make personal
sacnfices in order to make the affair a success.

ONTARIO
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on up the valley to a point west of Paradisc, where it developod
into a destructive tornado, some of the effects of which may be,
seen in the accompanying photographs. Large trees were snapped
off like pips-stems. others, three feet in diameter, were uprooted,
branches twelve inches 1n diameter being broken off and carried
one hundred fest  Large apple trees loaded with fruit were carned
bodily tw hundred feet  Flying wreckage penetrated through the
walls of buildings and landed on the floors inside The top story-
of a barn was carric] one and a half mules, and the lower story
filled with hay, moved three fect from its foundation. A picce of.
scantling two inches by three inches, by five fect long, was found”
driven vertically thres fest into the earth. Smali buldings
ware blowa into atoms, anl fences leveled to the ground. Win-,
dow panes were broken, the sashes driven into the rooms, and fyr-
niture an 1 glassware smashed by the force of the wind. Chimneys,
were alvo blown down  An orchard of 230 fruit-laden trees twenty
years old, some one foot in diameter, was cumpletsly destroved, not
a tree being left standing
Pechaps snme of your readers may tell us the wind-veloaity
and pressure per square foot required to breal windows and blow
down chimneys
WitLiax B Mackexzig,
- Asst-Engr. 1 C Ry

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

‘The meetings of Torontu No.'1, C A.S.E.. have been faurly well
attended during the past month.  The questiun has beea discussed
as to whether it would not be well to kuld the general convention
cvery second year instead of annually as now, and 2 motion on
the subject will prabably be made at the fusthcoming cuavention at
Ottawa this month  The objection seems to bethatif the conven.
tions were held only once in two years the members would losc
interest in the organization, while important interests might suffer
because of such delay  The delegates to the Utiawa convention
from Toronto arc Bros Wickens, Fox and Huggett, but Bros.
Philips, Edkias, Rlackgrove and others expect to be tn attendance,
and the Toronto party contemplate a side irip to Montreal alter
the convention is over.

At arcgular meeuing of Toronto No. 1, C.AS.E. held Aug.
uth, the following resotution of condolence was passed  \Wherceas,
it has pleased Almighty God to remove from our midst the beloved
daughter of our esteemed Bro. E. Dunn, be it, therefore resolved.,
That wedo extend to Bro. Dann and family our heartfelt sympa-
thy in this their hour of bercavement. and commend them to our
All-wise and Supreme Ruler, who docth all things well; and be it
further resolved, That a copy of the above be entered on our
minutes and the mechanical press be farnished with the same
W G. Blackgrove, ts. Fowler and T Eversficld, committee.

The following are the officers of Guelph Branch, C.ASE . for
the current year President, Jas. Tuck; vice-president, P. Ryan:
recording secretary, H. L Flewelling: financial seceretary. 1
GerTy . treasurer, C. . Jorden: conductor, T. Anderson door-
keeper, ] McCrea. The mectings are held at the K. of 1. hall on
the second and fourth Fridays in the month. The address of the
recording secretary is 1.0, box S, Guelph, Oat,

Na  Lacation Seeretary’s name. Address.
1 .. Toronto....T Eversfield....University College

2 Hamilton . \WWm Norris .. 211 Wellington St.
3 Stratford .. .. ..ii L cel heieiiiiaieaaa.
4 --Brantford Joseph Ogle ....Erantford

5 . London . ...... o tert 4 e sbesesaciieees
6  Guelph ... Hy Flewelling. P O Box 8

7 Ottawa Frank Merrill 352 Wellington St
8 . Dresden....Thos King. ..Dresden
9 ..Berlin...... \W. J. Rhodes  Berlin

10 ..Kingsion ..Joha Taudvin ..97 Wellington
12 ..Kincardine Andrew Scott ..Kincardine
t3 ..varton ..........D. E. Dunham.... Wiarton

13 ..Peterboro ........ W. I. Sharp...... Peterboro
15 Brockville.... ... \Vin. Robinson.. .. Brockville
16 ..Carleton Place.. A. M Schofield. .Carleton Place
QUEBEC.
H Mantreal .Thos. Ryan ......Custems House

2 ..Montreal (St l.au-
rent Branch). .8 Archibald York. 222 Bd. of Trade bl.ig
MANITOUA.
1 ....Winnipeg .... .]JacobMocller, pro fem. . Winnipeg

The C.A.S E.. No. 10, of Kingston, held a large and enthusi-
astic meeting on Tuesday evening, Aug. 6th, for the clection of
delegates to the convention at Ottawa. Brothers Sandford
Donnelly and Harvey Hoppins, our worthy president and vice-
president. were clected unanimously, and Brother Fredenick Sim.
monds as pruxy. The meeting closed after a spirited debate on
several subjects likely to be brought belore the convention at
Oitawa. \\e had one candidate for imtiauon, making three this
term, and eapect more shortly. Jous Tauwnvin, secretary, 97
Wellington st.

The following are the officers elected by Dresden branch No.
S. C.AS.E., for the current year: Thos. King, president ; William
Rear, vice president. Thos. Steeper, recording secretary , O. S.
Merrill, treasurer; M. J. Bardwell, conductor; Harry Bishop,
doorkeeper There are now sixteen members in good standing.
We are getting along very micely, and expect to have quite a few
cume in with ussoon. Thos. Kise, president.

] G. Bamn, engincer at the Toronto high level pumping station,
whu 1s spending a holiday in Northern Ontano, wntes that there is
talk of furming a branch of the C.A.S.E. at Bracebndge.

WATER POWER FROM LAKE ERIE.

\Wm Golding. C.E.. of New Orleans, L.a., whose articles on the
question of bringing water power from Lake Erie to Hamilton will
be remembered by our readers, sends us 2 copy of the following
letter addressed by him to R. Wynnc, Engincer, of St. Catharines,
Unt., on the relative merits of that scheme and the Welland Power
Company”s plan :

= Ynur letter of July 26th last relatiag to the matter of convey-
ing water from Lake Eric to Lake Ontario for the development of
power, has received carcful consideration,

** The plan proposed by the Welland Power and Supply Canal
Company is to take water from the Niagara River through Chip-
pewa River to the point where the new work begins, a distance of
five miles- the new work being a canal six and a quartes mileslong,
Ieading to the brow of the mountain.

* The practicability of this plan as an engineering work 1s be-
yond criticism, yet there remains to be answered. how to dispose
of the product? There is not in the immediate vicinity any con.
siderable demand for power, Hamilton, the greatest manufacturing
centre of Canada, being §o miles away. Buffalobeing practically the
same distance TForonto entirely out of the circuit, thus Izaving but
a tew unimportant towns to supply with power.

** The conditions wonld be entirely different with a power plant
established at or ncar Hamilton, where, at least, 30,000 horse-power
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could be utilized within a radus of five wmiles, from wlich service
there would be sufficient profit to pay interest on the investment.

*Itis not definitely known to what distance power can be
vconomically transmitted by electricity, yet sufficient is known to
warrant the assumption that fifty miles s the maximum, and that,
at least, one-half of the power developed should be expended
within a radius of thirty miles.

* In regard to water supply for towns and cities, I argue that
water of Lake Ontario is not inferior to the water of Lake Erie,
and can be pumped by clectric machinery at much less cost than
Ly direct supply through pipes

“*The plan of taking water from Niagara througn Chippewn, is
preciscly the same as that of taking water direct from Lake Erie
through Grand River, the latter will cost tore money, but will be
by far the best investinent.

* Now, I do not desire to discourage your scheme, yet I must
say that the great distance from the power plant to the industrial
centre will be prohibitive of profit.

* 1hope to see this great natural power utilsed, and if my
hamble efforts in directing attention to the subject shall hasten the
wosummation of any practical scheme, the satisfaction I shall ¢n
0y will be ample recompense for the service rendered,

** Very truly,
* W Gouving, Engincer.

**New Orleans, La., August 31st, 1895.”

CANADA'S RAILWAY SYSTETT.

At the International Railway Congress held in London the
nrst week of August, Sir Charles Tupper represented Canada, and
submitted a very carefully prepared paper on ** Railway Progress
i Lanada.  Sir Charles divides the history of railway construc-
tion 1n this country into the following epochs . 1. The commence-
ment of railway construction in Canada in 1836. 2. The comple-
tion of the Grand Trunk Railway from Riviere du_Loup to Sarnia
mn 1860. 3. The Confederation of Canada, in 1867. 4. The com-
pletion of the Intercolonial Railway main line from Halifax to
levis, in 1S76. 5 The commencement, in 1877, and the comple-
tion. in 1868, of the Canadian- Pacific maia line from Montreal to
the Pacific. 6. The present date, 18¢3 1895  Sir Charles contended
with much force, supporting his case with a mass of statistics, that
the 15,000 miles of railway in Canada had not.only been of incalcu-
lable service to Canada, but were calculated to produce a revolu-
tion in the travel and commerce of the world Halifax, which is
only about four days® sail (for 2 modern Atlantic steamer) from
Southampton, is brought within five and onc-quarter days from
Vancouver, on the Northern Pacific Ocean, which city in turn is
only cleven and onc-half days from Yokohama.

WRIGHT'S REDUCER FOR INDICATOR USE.

Capt. ]J. \Wright, of Montreal, has invented and patented a
reducer for indicator use, which s put furward as asolution of the
problem of obtawning a true reductiun of the reciprocaung motivn
and behavior of a piston during the stroke of an engine. \With
this reducer the speed of an engine is of no consequence. It is ag
steady and aniform 1n action at ;00 revolutions per minute as at jo.
1t can be kept constantly in action, and ready for use at any time,
on board ship or in power and lighting stations, whege engines arc
expected to work 24 hours per day for several days in succession,
and without a stop. Inagrams can be taken of any desired leogth,
from onc inch up to the limits of the indicator, and without stop-
ping the engine to make the change. It can be erccted temporarily
or permancatly at any angle. In every case the operating string or
wire is led direct from the reducer to the indicator without the use
of intermediate sheaves.

This reducer can simultancously and independently operate
indicators at cach end of the cylinders of tandem compounds or
tandem compound \Worthington pumps. In cross compcunds,
ordinary diagrams can be taken {rom both ends of enther cylinder,
and quadrant or lead and exhaust action diagrams from the other.
W here the length of stnng or wirc 15 objectionable, the reduced
reciprocating motion can be extended amy required distance, and
the indicators operated with short strings.

This reducer, in constant service, 1s warranted to retain accu-
racy and do an amount of work that would wear out other contriv-
ances, if the test is made on engines running 300 revolutions per
minute or more.

Capt. Whnght has received many testimonsals on the efficiency
of hus reducer.  Amang others, Jobn J. York, chief engineer of the
Montreal Beard of Trade building, says:

** Your reducer operates steady and uniform on our high-speed
Robb engines.  As for durability, I riay say that it has now made

rome 500,000 strokes per day's work for about jo days, and shows
no trace of wear. The method you have adopted for changing the
length of diagram can hardly be improved upon. It looks and acts
so much like a part of the engine, that 1 have decided to leave it
on permanently. It is all you claim, and 1 cheerfully recommend
it to any engineer requiring a correct and durable reducing gear.”

THE FIRST CASTING OF IRON.

Cast iron did not com 1 1into crmmercial use before 1700, when
Abraham Darby, an intefligent mechanic, who had taken.some
Dutch workmen to establish a brass foundry in Bristol, England,
conceived the idea that iron might be substituted for brass. This
tis workmen did not succeed in doing, being probably too much
prejudiced 1 favor of the metal with which they were best ac-
quainted A Welsh shepherd boy. John Thomas, had some time
previous to that been received by Abraham Darby into hus work- -
shop on the recommendation of a distant relauve. \While looking
on during thc experiments of the Dutch workmen, he said to
Darby that he thought he **saw where they had missed it.”” He
begged to be allowed to try, and he and Darby remained alone 1n
the workshop all mght, strugeling with the refractory metal and
imperlect molds. The hours passed on and dayhght appeared, but
neither would leave his task. Justas the morning dawned they
succerded in casting an iron pot commplete.  The boy eatered into
an agreement with Darby to serve him and keep the secret.  Al-
though enticed by offers of higher wages to leave his master, he
continued faithful, and frora 1709 to 1828 the family of Thomas
wers the confidential and valued agents of the descendants of
Abraham Darby. For more than a hundred years after that night,
1n which Thomas and his master succeeded in making an iron cast-
1ng 1n a mold of fine sand contained in frames and with air holes,
the same process was practised and kept secret at Coalbrook Dale
with plugged keyholes and barred doors.

THE WATEROUS ENGINE WORKS.

The foundation stoac of the Waterous Engine Works Com-
pany’s new buildings at Brantford, Ont., was jud on August 21 by
H. Monice and 1. Cockshutt.  Mr. Morice became connected with
the firm forty-eight years ago and Mr. Cockshutt was the first
president, over fifty years ago, when the business was started.
The new buildings of the firm are bwilt with all the most modern
improvements for saving labor. The main building is 300 fect long
and 120 fect wide, and has a central -pace of jo feet wide, running
to the roof, over which a travelling crane will be operated. On
each side of the centre is a jo-foot space, with- a gallery the full
Iength of the building. The foundry or moulding shop is Su feet
wide by roo feet long, with a central space of 2o feet, and two side
spaces of 20 feet cach, in one of the latter the cupolas will be
placed. The pattern room is separated from the foundry by a.
solid and heavy fire wall. The power house is 30 x 60 fect and the
boiler housc 8; x 120 feet. Heating will be by the hot blast
system. The railway track will enter the end of the building, and
there will be other tracks in the yard from which shipments can be
made and material reccived without the ncel of teaming  \When
completed the works will be capable of giving employment to jou
men. About 240 men are employed. The new works will be com.
pleted sometime next spring.

CANADIAN ELECTRICAL ASSOCIATION.

The followingis the programme of the filth convention of the
above association to be held at Ottawa, September 17, 18, 19:

WUSINESS PROGRAMME.

September 157th, 11 2 m.—Formal opening of the convention in
the Railway Committee room of the House of Parliament, when
His Worship the Mayor will read an address of welcome

At the conclusion of the address members and ladies will be
shown through the Senate, the House of Commons and Parlia.
mentary Library.

2.30 p.m.—Opening of first session at Board of Trade rooms,
Elgin street.  President's address  Reading minutes of last meet.
ing. Secretary-Treasurer’s report  Reception of reports of Com-
mittees on . Constitution, Statistics, Legislation. General business.
Presentation of papers. Discussion.

Scptember 15, 10 a.m.—Consideration of reports of Commit,
tces. Election of Standing Committees for the cnsuing year.
Selection of place of next meeting. Electic~ ~f officers and Exccu-
tive Commuttee. Gencral business.  Presentat.on of papers.  Dis-
cussion.

Scptember 19th, to a.m.—DPresentation o1 papers. General
business.
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LIST O¥ PALERS

** Some Notes on the Consolidation of Two Systems of Elec
tric Supply.” A A Dion, Ottawa - * The Telegraph in Canada,”
Chas ¥ Dwight, Toronto * Suggested Forms for Electric Light
Accounting,”” D R. Street. Ottawa, * From the Coal Pile to the
Meter," Jas Milne, Toronto - * Some Modern Alternating Current
Apparatus,” H. T Hartman, Peterborough, ** Non Interference
Diplex Relay,” “A Percentage Method for Circuit Measure
ments," D). H. Keeley, Ottava; * —"§. ]. Wright
Toronto.

SOCIAL VEATURRS.

September 17th, 800 pm —Members and ladies will be con.
veyed by special clectric cars to view the Chaudiere Falls, the
Lumber Mills, and Electric Powee Houses. This is a sight which
for novelty and interest can scarcely be duplicated outside of
Ottawa.

September 18th, 8.00 p m —Banquet to members and ladies at
the Russell House.

September 1gth.—Immediately after the adjournment, electric
cars will be provided to carry members and ladies over the Street
Railway Company’s lines out to Rockliffe Park and return.

It is anticipated that arrangements will be consummated for
members and ladies to run the water slides on a raft of square
timber. His Excellency Lord Aberdeen has placed his electric
launch at the disposal of members and ladies.

Arrangements have been made with all railways for a reduced
rate of one and one-third fare for members and ladies accompany-
ing them To obtain this concession, members must purchase a
first-class ticket, obfaining from ticket agent a Standard ertificate,
which will entitle them to purchase at Ottawa a return ticket at
one-third the usual fare. This concession is not obtainable prior
to 14th Sept It has also been arranged that members going from
Toronto may get tickets to Montreal via Ottawa, and covering the
dates of the convention, at $7 for the round trip, good by both
G.T R.and C.P.R. Special hotel rates have been arranged for
as follows . Russell House, $2 per day , Grand Union, $2, Windsor,
$1.50.

OFFICERS.

President, K. J Dunstan, local manager Bell Telephone Co,
Toronto : 1st vice-president, A. B Smith, superintendent G.N W
Telegraph Co., Toronto: 2nd vice-president, C Berkeley Powell,
Outawa Electric Co, Ottawa ; Secretary-treasurer, C H. Mortimer,
publisher Electrical News, Toronto.

Exccutive Committee—I.. B. McFarlane, manager Eastern
Department Bell Tclephone Co., Montreal; Geo Black, manager
G.N.W. Telegraph Co., Hamilton: T. R. Rosebrugh, lecturer in
Electricity, School of Practical Science, Toronto; E. Carl Breith-
aupt, electrical engineer, Berlin; John Yule, manager Guelph Gas
and Electric Light Co., Guelph : D. A. Starr, clectrical engineer,
Montreal; J. J. Wright, manager Toronto Electric Light Co.,
Toronto; J. A. Kammerer, gencral agent, Royal Electric Co.,
Toronto; J. W. Taylor, manager Ottawa Carbon and Porcelain Co.,
Ottawa ; O. Higman, Inland Revenuc Department, Ottawa.

A TIDAL MOTOR.

Editor CaNaDIAN ENGINKER.

Str,—Having read with great interest the letter of Mr. Horace
J Smith. with your foot noteto same, in Titg CaNaDIAN ENGINEER,
re tidal motors, allow me to say that after more than twenty years
experimenting, and a large outlay of money, I have successfully
solved the problem of working from the rise and fall of the tides
every minute of the twenty-four hours throughout the year. Ican
put my apparatus to work from any rise and fall of the tide from
twelve feet upwards. I have tried a small plant to work a dynamo,
and kept ten incandescent lights going day and night for three
months without any stoppage This I think you will allow isa
sufficient test as to its usefulness  The first cost will compare fav-
orably with steam engines bailers, engine house steam valves, pipes,
purchase of land etc whilst ever after if working day and night
throughout the year, the cost of working by tidal apparatus will
anly be one fifth of the cost of warking steam engines, power for
power A breakdawn with my plant will be next t.. impossible,
whilst every enginerr knowe that the same rannnt be said about
steam engines with hailers ote and my plant will lase a lifetime.
Then again by the use of tidal power electric tramuays, lightng
citics, and even villages, can be carried out most cconomically,
and cnable clectric light companies to pay an increased
dividend It is also the very power for working mills,
factories, iron works, and in fact all kinds of machinery It
would also be useful for forcing water under pressure for long dis-

tances, for working lifts, etc., in towers, and for baths, watering
streets apd various other purposes, so that there is scarcely a limit
to the purposes for which it can be used. Then, again, it has an
advantage over working from various rivers,brooks, etc.,aswe have
always plenty of water in the sea. My plant is as near automatic as
it is possible to make machinery, so thata man and a boy for days
and the same for nights, could attend to hundreds of horse power.
I may here sAy that I have the tidal apparatus patented in this
country, and am open to treat with capitalists for taking out patents
for Canada and the United States. I can show by drawings and
manuscript the working of my apparatus to a nicety; and 1 may
say that although the invention took me so many years to find out
and perfect, 1t is very simple in all its parts. I think you will see
from the foregoing that this invention, if properly pushed and a
plant put down, could be made a very big thing indeed. To con-
clude, I may say that one of the greatest scientists of the day says
I have solved one of the greatest problemsof the age.
Yours, very truly,
E. Davigs,

Combridge Cottage, Ewart Grove, Wood Green, Londan N., Eng.

:
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THE WINNER OF THE QUEEN’S PRIZE.

Machinists and mechanical men will be proud to enrol the
winner of the Queen's Prize at Bisley among their number. Private
T. H. Hayhurst, who has this distinction, was born at Kirkby,
Lonsdale, Westmoreland, on 3rd October, 1868. His father receiv-
ing the appointment of governor to the Kendal Union in May, 1870,
the family removed to Kendal, where the subject of our sketch
received an education at the public and grammar schools. On his
leaving school in 1852, he secured a position with the well-known
firm of Messrs, Gilbert Gilkes & Co.. hydraulic engineers, Kendal,
remaining with them till 1888. While with this firm he attached
himself to the Volunteer Brigade, joining in 1834 the 2nd Border
Regiment, where he carly took an interest in riflc shooting, and
acquitted himself at several local meetings, and also at Wimbledon.

In 1888 he accepted a position with the Naval Construction
and Armamcent Co., of Barrow-in-Furacss, and still kept up his
rifle practice, and attended the \Wimbledon mecting of 1839, win.
ning the Prince of Wales I'nze of {100 and badge, shooting as a
representative of Westmoreland.

In 1890 he reccived an appointment with the Lancasbire Watch
Co. and remained with them two years. Having a detire to see
the New World, he came out to Canada 1n 1892 and took up his
residence in Hamilton, obtaiming a position with the Bowman
Hardware 0., of that aity, and always having a hking for tool
wutk, accepted an engagement with the Canada Tool Works, Messrs,
John Berieam & bSons, Dundas, where he was a great lavonte
amung a large aircle of friends. He semained with this irm il
Dyecembet. 1844, when he was obhiged to return to Eagland to scttle
up s father's estate.

His love for rifie shooting still being uppermost, he joined E
company of the XI11. Battalion, attending closely to his regimental
duties, and attended all the rifle meets of this ¢crack battulion, and
was very successful both at the Provincial and Dominion Rifle
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Association Matches, representing Canada on the Bisley Team in
1894, and again in 18ys, wher. he achieved the high distinction in
winning the Queen's Prize, £250, gold medal and badge, as well as
being in second place to the winner of the Prince of \Vales' com.
petition, an h or achieved by few marksmen. e are pleased to
see that he is again to represent Canada on next year's Bisley
Team, having been onc of the first twenty in the last Dominion
Rifle Association Matches.

R. W. SHEPHERD, SENR.

The death of R. \V. Shepherd, senr., at Como, on August 29,
rumoves one of the oldest of Montreal’s prominent citizens. Mr.
Shepherd was well known as the president of the Ottawa River
Navigation Company; he held also the position of vice-president of
Molsons Bank and took an active interest in the worl: of the
Montreal General Hospital, of which he was a governor. Mr-
Shepherd was a member of St. George's church, and previous to
his illness held the position of church warden. Deceased was 76
years of age and had been ill since the early summer; up to that
time, however, he had taken a very active part in all the business
of the company.

Mr. Shepherd was an Englishman, and enngrated from Nor-
folk, England, in his boyhood. Among his carliest employments
after settling in Canada was a situation as purser on one of the
Ottawa River Navigaon Company's boats. In a little while his
talents and integrity began to be appreciated, and he rose step by
step until, 1n the days when Sir George Simpson was president of the
uttawa River Navigation Company, Mr. Shepherd was captamn of
one of the steamers.  He shortly afterwards was made manager of
the company, aw! finally president. Mr. Shepherd was always a
very chartable man, and was a good friend to most of Montreal's
benevolent institutions, Mr. Shepherd marnied Miss Deladesmer, of
Como, who survives him. He leaves nine children, four sons and
five daughters, The sons are Dr. F. ]. Shepherd, professor of
anatomy at McGill University; S. A. Shepherd. now n England,
K. \W. Shepherd, and D. Shepherd. The daughters are Mrs. W.
A Molson, Mrs. A. S. Henshaw, Mrss. G. R. Robertson, jr., Mrs.
H. Haswell, and Miss Shepherd. -

THE TORONTO AUTOMATIC CAR FENDER.

\Ve give herewith illustrations of a style of street car fender
which has beer. successfully put to a long and practical test on the
Toronto Street Railway. The principal feature of this fender—
which is the invention of a citizen of Toronto, D. S Macorquodale
—is a specially constructed screw attached to the brake rod. One
turn of the brake crank places the fender within one inch of the
track, or closer, if desired, so that almost any small object can be
carcfully picked up. Further revolutions of the brake rod have no
bearing on the fender, so that the brake may be put on hard without
wrecking the fender, and on the first reversal of the brake the fender
is once more placed in its usual position, some S inches from the
ground,
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This fender has been the means of saving at least one man’s
hfe, besides a number of dogs and other animals. By the removal
of one pin the fender may be folded up close to the front of the car,

thus allowing the cars to be closely packed in the sheds, and per.
mitting the pushing of a carin front. The{ender can be made very
cheaply, as it has only one weld in the whole construction.

The front netting is preferably made of steel chain, which,
while the material 1s more expensive than rope netting, yet can be
made up for a tithe of the price of the other. Railway managers

can readily sec that they can afford to pay a relatively ngh price
for the right to use a fender, the cost of construction and mainten-
ance of which is relatively low.

One of tiose [onders bas ek in tee en a car of the Toronto
Street Railway from June to November, 1894. A large part of this
time it passed over the railway tracks at the Don an average of 44
times a day. These tracks were about eight feet apart, and at dif-
ferent levels resulting in a pitching motion of about eight inches
going each way. These tracks were crossed by Mr. Macorquo-
dale’s fender during the whole period without injury, while most
other fenders that hung at a fixed height were wrecked. The To-
ronto Street Railway Company are now equipping their cars with
this fender,

BRITISH METAL TRADE WITH CANADA.

The following are the values in sterling money of the exports
of metals, hardware, etc., from Great Britain to Canada for July
and the seven months ending July of this ycar and last:—

A

l%lgt:x'uh of jlé;); Sc\'t;l;;:\qs.end'g July,

. 1 . . 1 .

Hardware and Cutlery .... £34.375 £4.199 f40.427 £25§.5654
Pig iron..ceeceeccaanenees 2,311 5,18 11,470 13,823
Bar, etCocecvearraneseen.s 863 1,286 11,965 7.529
Railroad ......... ceeesse 26,701 21,678  135.061 52,985
Hoops. sheets, ctc..... eees 14,101 6,934 50,828 24,150
Galvanized sheets ........ 4.189 4.461 28,383 35.144
TinplateS ceneevcaeaeneee. 15087 13,588 101,949 73.097
Cast, wrought, etc., iron .. 10,144 5.781 41,060 27.397
Old (for re-manufacture).. 3,196 3.145 7.671 4$732
Steel cieivoennennaienea.. 13820 6,357 55,344 32,763
Lead cceeevecerceccececs. 1,05 3.014 4998 12,344
Tin, unwrought .....cceee 2,527 2,787 12,104 13.809

NOVA SCOTIA STEEL COMPANY.

At the first annual meeting of the Nova Scotia Steel Company,
1.td., of New Glasgow, under its new organization, the report
reterred to the amalgamation of the Nova Scotia Steel and Forge
Company, Ltd., and the New Glasgow Iron, Coal and Railway
Company, Ltd., which bad been confirmed by Acts of the Dominion
and Provincial Legislatures.

The report goes on to state that the extreme depression of the
wron ndustry, particulatly in the United States during the past
year, had the effect of reducing prices so much below former years
that profits were g. zatly decreased.  Owing tu the large accumulation
of unsold pig iron, and the aecessity of a partial re-lining, the
furnace was out of blast during five months of the year. The out-
put of the steel works was largely curtailed during the month of
July, 1894, owing to the cogging mill engines having broken down,
involving a large loss through the stoppage of the works and cost
of repairs.
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As to the future—prices have improved considerably during
the past three months; orders for a large quantity of steel have
been received.  Pig iron during the past two months is being sold
as fast as the blast furnace is producing it \We enter the new vear
with very fair prospects.

The accounts submitted deal with the operation of the amal-
gamated compantes for the cwelve months ended joth june, 1804 *—
The profits of the year ended 30th June, 1895, were ...§ 22,578 35
To this must be added the balance at credit of profit

and Joss account, N.S, Steel and Forge Co, Ltd .

1st July. 1804
Also balance at credit of profit and loss account, New

Glasgow Iron, Coal and Ry Co., Ltd., July 1, 1894 90,814 59

tevssessitestescsaras sesaes 3,886 75

$117.279 69 -

THE NEW PACKARD LAMP WORKS.

The removal of the Packard Electric Co.’s lamp works from
Montreal to St. Catharines has already ueen chronicled in these

columns. The company ubtained a long lease on very favorable
terms of what is perhaps the most substantial factory building 1n
Canada The walls are 36 inches thick, of solid stune, and the n.
terior, with inexpensive alterations, has been admirably adapted to
the company’s special work  The building is 100 x 55 feet, four
stories high, besides the basement. and is excellently lighted. They
can get 300 horse.power out of one flume, and if required a spare
flume belonging to the old mill can be used, giving them altogether
400 horse.power  From eight to ten acres of land is also included
in the property. and there are a number of outbuildings, such as
stables, oil shed, shipping house, ice house, and a detached building
which is being used as a furnace room for carbomzing purposes.
The commercial facilities of the place are completed by a private
wharf on the canal which runs close by the building. The company
have looked after the comfort and convenience of their employés
by providing dressing rooms, lavatories, etc, and everything about
this fine factory bespeaks thoughtfulness and enterprise Gas is
used as fuel, and the company are now the largest consumers of
gas in St. Catharines

In opening business in the pew building the company announce
that in order to give the busincss personal attention, W, D. Pack.
ard, the vice.president, has assumed the general managership of
the company, with G. A. Powell as assistant, and they assure their
customers that any orders with which they may be favored will re-
ceive careful attention \With revised price lists, and the **new
Packard " lamp to put on the market, the company will have a
marked increase in their trade.

With regard to the new lamp, the Electrical World gives a re-
post of the test of it madeby Prof Thomas, of the Ohio State Uni.
versity, Columbus, Ohio, Our recaders may be aware that Prof,
Thomas was chairman of the World's Fair committee on incandes-
cent lamps and is an authority on the subject. The World says
the test forms a notable addition to the literature of the incandes.
cent lamp. \Veston instruments were used for the clectric readings:
and for candle power readings a Summer-Brodhun sightiag box was
adapted to an accurately graduated portable photometer bar 100
inches long. The lamp under test was placed at one end of the
bar, and a 100-+vult 16 p. lamp, which had been used some time,
was placed at the uther end and used as a working standard.  This
lamp and three similar check lamps were first carefully measured
on the university standard photometer, against a Harcourt pentane
lamp, whose value was well known from many series of comparison
with the best sperm candles. During these tests the incandescent
lamps were supplied with current from a good storage battery. All
photometer readings at the university and at the station were made
by Prof. Thomas. At lcast four settings were taken for cach read-
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ing, and the sighting box was scvercd after each setting. Successive
sattings seldom differed by more than one per cent,

One hundred lamps, labelled * 16-c.p., 100 volts," were received,
being about equally divided into two lots, having distinguishing
marks inside the bulbs  Tweaty.five lamps were taken at random
from each lot for test. In order that the lamnps might be run at as
nearly constant voltage as possible, wires were run to the test room
from the station circuit. which is brought back from the junction
box of the mains of the general lighting system of the company.
The mains were kept at as nearly constant potential as possible by
an atiendant at the switchboard, who was guided by the readings
of a \Veston voltmeter attached to pressure wires from the mains.
1t unfortunalely happened that at a point between the mains and
the station, a motor was run from the station circuit wlich sup-
plicd current for the test. The running of this motor caused
momentary changes in voltage during the day, but at night it
was not running, and the voltage was then quite steady. If the
lamp circuit had been run from the station switchboard, it would
hzve been necessary to provide for constant watching and regula-
tion of the lamp voltage  As already stated, the voltage was not
perfectly constant, and no attempt was made to secure unusual
constancy for the reason that the circuit arrangemeut used enabled
the lamps to be worked under the conditions ordmarily existing in
central station practice. The results may, therefore, be considered
as a better indication of what lamp users may reasonably expect
from similar lamps than if the lamps had been run at an unvarying
voltage.

The 50 lamps were mounted, vertically downward, in four
rows of keyless wall receptacles, wired at the middle of each row to
a~common point, and provided with a double pole switch and with
fuses. The standard station voltage being 110, an iron wire resist-
ance was inserted in one of the wires leading to the lamp rack, and
adjusted so as to secure as nearly as possible 100 volts at the lamp
terminals.

The photometer was carefully enclosed and thoroughly screened
with dead black cloth, to cut off all indirsct and reflected light.
The rheostat used enabled the one observing the voltmeter to
adjust the voltage very closely when taking photometer readings.
The lamp under test and the standard lamp were arranged in par-
allel. and wired with No. 14 wire, and all connections carefully
made, so that there should be no appreciable drop or fall of poten.
tial in the wires or connections, the absence of such drop being
verified by proper measurements. The arrangement of the lamps
in parallel, as adopted, made it unnecessary to wait for such periods
of steady and proper voltage before taking the photometer readings;
the slight momentary variations of voltage from the correct value
affected the candle-power of both lamps alike within the range
allowed in reading. The work was thus more rapidly done than
otherwise would have been possible. This very convenient method
is largely used in lamp factories, but it is a safe method only 10
case the voltage is quite steady, or the lamps under test are of the
same’ efficiency as the working staudard. If the test lamp's effici-
ency differs much from that of the standard, the ratio between the
candle-powers of the test and standard lamps will vary with varying
voltage. If their efficiency is the same, the candle-power ratio will
be constant, though the voltage may vary.

We have not space for the various tables given in the report, -
but Prof. Thomas closes by the following statement: * Taking
cconomy, maintenance of candle power, and freedom from blacken.
ing into account, the results obtained from these lamps are much
superior to0 any heretofore published, and I congratulate you on the
excellent showing made.” This is surely a very strong and import-
ant statement  The company havelaid aside all of the old stock of
lamps, and are sending ont only the new lamp on orders.
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In a circular just issued describing the Packard lamp, tne ac-
comp:nying diagram is given, showing the relative value of the
Packard and three of the other standard makes of lamps, The cir-
cular goes on tosay. * Our own lamps were selected at random
from our stock, and the other lamps were purchased in the open
market.”



METAL TRADE REVIEW.

September gth, 189s.

Since last month the prices have stiffened up considerably,
thus bearing out our report that such would be thecase  There
has been a general alterntion in prices, copper and lead being well
advanced. The last month in the hardware trade has been quiet,
but the result of the large Manitoba whegt crap will be to make
business brisker than ever during the late fall. Current prices are
as follows .—Summerlee, $20 to 20.50. Eglinton, $:8.50, Arherica,
$17.50 to 18, Carnbroe, $18.50, Ferrona. $16.50 to 17. Siemens,
No. 1, $16.50 to 17, wrought scrap, No. 1, $14.50 t0 16, bar iron,
$1 60 to0 1.65; tin plate cokes $2.75, 1. C. charcoal, $3. Canada
plates, $2.10; terne plates, $3.50 to 5 75, galsanized iron. 4 to 5¢
according to brand ; Orlord copper, 12} to 13c. ; ingot tin, 15%
1o 16%c.; lead, $3.15t0 3:25; spelter, $4.25; sheet zinc, $4 50:
cut nails, $2.50; black sheets up to 16 gauge, $2.20; 17 to 24
gauge, $2 ; 26 gauge, $2.10, 28 gavge, $2 20.

LITERARY NOTES.

* Turning Lathes " is the title of a valuable l..nd book pub-
lished by the Britannia Co., of Colchester, England, and edited by
James Lukin, B.A. It is an instructivé manual of 225 pages.
designed as a guide to tufning, screw-cutting, metal spinning, orna®
mental turning, etc., and suited for technical schools, apprentices,
and for general use. It is illustrated by numerous wood cuts of
machinery and of désigns stowing fancy work in these departments
and the priaciples of producing such work

‘The Petrolia Advertiser has issued a souvenir cycling edition
to commemorate the opening of Petrolia’s new bicycle track  The
Petrolia Advertiser is oneof the most enterprising papers issued in
Ontario, and the cycling number will fully sustain its repuatation.
The number is printed in blue and gold, and is embellished by
some thirty half-tone cuts of the townand leading bicycle men.

The report of the ity engineer of Halifax, N S., for the past
year has been issued, as part af the report on civic government,
and takes up 1oz pages of the wurk. Mr Doane's report is an im
provement on past returns. andds very interesting 1o other Canadian
corporations by reason of the detailed statistics he gives regarding
costs and quantities of material used in the various works, which in-
clude the water departruent, sanitation, fire department ete. The
report will be further referred to in this journal.

The Electrical ¥aurnal pub'ished at San Francisco by Geo. P.
Low is the latest clectrical exchange to hand It is designed to
represent the clectrical intergsts of the Pacific coast and has a large
amount of local infurmation. Beginming with the September num-
ber it will be called the Fournal of Electricity.

The Robb Engineering Co., of Amherst, N.5,, have 1ssued a

very neat set of office cards, contamning illustrations of the Robb-
Armstrong engine and clectric gznerator connected, the Robb-
Armstrong compound engine, the cross-compound engine and the
Monarch economic boiler.
" The nintteenth issue of the *Gas and Electric Lighting
and Water Compan'ics' Ditectory and Statistics,” for Great Britain,
istohand. In previous yearsthe Directory and its kindred publica-
tionshave been published in three separate books, #iz. -~ The Gas,
\Vater, and Eleciric Lighting Companies’ Directory,"” ** Gas Works
Statistics,” and * Water Works Statistics,” all arranged in tabular
form. ‘This year the tabular form has been replaced by the far
more clear and convenient paragraph form of arrangement, and
this has rendered possible a further impiovement - the tombina-
tion of the Gas and Electric Lighting Companies® Directory with
the Gas Works Statistics in one volume, entitled. * Gas and Elee-
tric Lighting Companies* Directory and Statistics,” and the exclu-
sion of the Water Companies’ D.rectory to form, in conjunction
with the waterworks statjstics, a separate volume entitled, ** Water
Companies’ Directory and Statistics”  The reviews of the icading
cevents of the year in relation to gas, electric lighting, and water
supply are again included. and lists of associations of enginecrs
and managers of gas, electric light and water undertakings in
Great Britain and abroad arc also given  The price of the * Gas
and Electric Lighting Companies® Directoryand Statistics** is s ;
the “ Water Companies’ Directory and Statisties ™ is 6s., and the
two books, bound in one volume, i0s. Published by Hazell,
\Vatson & Viney, Ltd., 1 Creed Lane, London,E.C.

The Canadian Marine Engineers' Association has issued a
very useful little handbook containing a collection of tables, rules
and formulzc of interest to marine engineers, and designed also to
awaken a keener sympathy among marine men with the aims and
objects of the association. It appears from the introduction of this
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interesting compilation that the first association of marine engi-
neers in Canadx was formed at St. Catharines, Ont., in 1868, and
branches were arterwards started in Kingston, Hamilton and Col-
hingwood hat owing to the remoyal of the active members and the
depressic.s .4 1877-8 the ploneer association died. The present
association was formed in Toronto in 1883, and similar, though
independent, associations exist now in Halifax, St. John and
Victoria. The amalgamation or affiliation of these associations
has been proposed in Tue Canvaniax ENGINEER, and is now, we
understand, under consideration. The objects of these assogiations,
like tho: e of the Canadian Association of Stationary Engineers, are
education, mutual improvement, and the increased respectability of
its members, and the good work already done on these lines is
apparent.  The compiler of the instructive book under notice is O.
P. St. John, the president of the association, Claremont, near
Toronto.

TO COMPUTE THE WEIGHT OF PIPES PER FOOT.

—

Subtract the square of the internal diameter from the square of
the external diameter, both in inches, and multiply—

For castivon pipe...oceeeeiiinnneiiianneneen by 2 45
For wroughtironpipe......coooeee viunn by 264
Forbrasstubes ......ccvivviiiineninieneeenns by 2 82
For coppertubes ......ocovove ciiiiiiiiiniana, by 303
Forleadpipe ...ooovviivieniiiinns vonninnnn. by 386

J ndustrial \|otes.

CuaTtnay, Ont,, is to have a new $25.200 public school.

A NEW sewer is to be laid at Sault St. Marie; the cost will be
about $1,200. :

Tue new sewerage system at \Woadstock, N B., will cover eight
miles, and will cost $30,000. * g

Tur Rat Portage town council are spending $1o.co0 onim
provements to the streets, etc.

Tne town of Parrsbaro has decided by popular vote against the
expeaditure of $30,000 for a water system.

CuiLv & Bavnrivct coatemplate ececting a sawmill on Union
Creek, in the Albarni mining district, B.C,

Tue saw mill owned by G A. Pringle, Dobbington, Oat., was
destroyed by fire last month. Loss about $2,500

Tue B.C. Iren \Works have received an order from C. P Burton
for the machinery for a saw mill at Naas Harbor, B C.

T. C. Dawsox is offering his 44 horse-power sawmill at Ren-
frew, Ont., for sale Failing health is the reason of the sale.

W. H. Storey & Sox, of Acton, Ont., are enlarging their glove
factory, and wiil purchase a new engine and other machinery.

Tug Cookshire Mill Company's saw mill at Sawyerville, Que.,
was burnt down last month. The company will rebuild at once.

A rire in Casselman, Ont., on Aug 28, destroved a saw mill
and other property. Loss, $35.000. Hall covered by insurance.

Tug Dominion Bridge Co. of Montreal obtained the contract
for the Osborane street bridge in Winnipeg. The price was $8.749.

H. Nrwcus, employed by the Cookshire Mill Co., at Sawyer-
ville, Que, was caught in the shafting while at work, and instantly
killed.

Tug Mona saw mill on the Lachine Canal, owned by the Hon
J- K. Ward, was destroyed by fire on August 13th. Loss about
$50,000.

Tue contractors said that the Montreal civic ingcinerator
would cost $7,000. Itis costing $18,000, $11,000 more than the
contractors estimated

E. M. FowLER, Chicago, A Hilland M N Quinn, of Saginaw,
have visited Pembroke, Ont., with the 1aca of se'ecting suitable
sites for erecting saw mills.

Tuxe Wolseley Milling Company, Wolseley, Assa,, is installing
new machinery, ete.  The municipal council has been petitioned to
Ioan the company $4.000 for cight vears.

W. W. Ocirvig, of Montreal, has preseated the Winnipeg
General Hospital with a pair of steam boilers, with machinery and
fitting, for establishing an electric light plant.

Tug Hudson Bay Companyare building a zew flour mill of
brick at Prince Albert, Sask. The mill will be lighted by elec-
tricity, and fitted with the latest machinery.
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Brexnems, Ont,, will probably build a $6.000 town hall

BraceBrinGe, Ont., is to spend $G,000 on water works
extension.

A NEwW Y. M. C. A, building, costing $20,000, is to be built at
London, Ont.

Tur St. Antony Lumber Co. will probably build f new saw-
mill at Pembroke, Ont.

Tue Humphrey glass works, at ‘U'renton, N.S., are to be oper-
ated all the coming: winter.

Tuc waterworks at Alexandria, Ont , will be procdeded with at
once. The cost is to be $23.000. N

Tue Point Ellis Iron Works, Victoria, were burht out last
month. Logs, $2.500.; insurance, $1,500.

Tue cffects of the B C Pottery and Terra Cotta Co., Ltd.,
Victoria, have been sold by the liquidator.

F ] Westey & Co. woodenware manufacturers, of Toronto
Junction, have assigned with liabilities of $20,000.

Snaw & Fourps, of Toronto and Oakville, have leased the
Welland, Ont., flour mills, and are to operate them.

AN iron bridge is to be built over the river at Middle Stewiacke,
N'S. Tenders were received up to noon, September sth.

Camerox Bros., of Hawkesbury, Ont , are commencing to re-
build their sawmill, which was burned down some time ago.

H. A. Lozier & Co., of Cleveland, are building a factory for
the Canadian branch of their bicycle business at Toronto Junction.

Jas. Hay & Co., of Aylmer, Ont., have issued a writ against
the towa, claiming $10,000 damages for illegal seizure of machinery.

Tue St. Francis Lumber Co. 15 to build a large new sawmill at
East Angus, Que., and have appointed R. H. Pope general manager.

A LARGE number of hands are working on the new steel build-
ing and furnace of the Nova Scotia Steel Co., of New Glasgow, N.S.

Work has been begun on a new brewery at Prince Albert,
Szsk. It will cost $25,000. The proprietors are wealthy Germans.

Tue town council of St. Henri, near Montreal, has decided to
increase the fire department apparatus and accommodation to
double its present size.

A guaxTiTy of machinery for the Hamilton Smelting Works
arrived the other day, and the promoters are sanguine of having
the works running by the end of the year.

A coMpANY with $100.000 capital is being organized by the
Champlain Taonery Co. of Mdntreal, for the purpose of operating
the large sole leather tannery at Warwick, Que.

WoopsTock, Ont., is to ha’yc a new patent baby carriage fac-
tory $10,000 stock -has already been subscribed. The patent
covers territory from Toronto to the Pacific coast.

A poILER explosion took place at W Gordon’s planing will at
Udora, Ont., on August 2t The mill was shattered and an
employé named Thompson killed. Damage $z,c00.

RoOBERT MACGREGOR, of Macgregor, Gourlay & Co., has taken
a large interest in the firm of Stevens, Hamilton & Co., inachinists,
of Galt, and in future the firm name will be Macgregor, Stevens &
Hamilton.

A rpusLic meeting was held in Lachute, Que., on Aug. 28, to
consider a scheme of waterworks. E. J Rainboth, of Ottawa,
stated that he would crect waterworks for the sum of $42,676. No
decision has been yet arrived at.

A CONVENT, to cbst about $42,000, is now in course of erection
at the corner of Cadieux and Roy streeis, Montrexl. The building
is of brick and stone, and will have two stories, with a mansard
roof and basement. All the partitions between the rooms will be of
brick.

Tue largest milling industries in \Westero Ontario bave been
consolidated. The mills interested are the Kent mills, Chatham;
the ‘St"l‘homas mills, the Aylmer mills and the Blenheim mills.
The deal involves property to the value of $250,000, and contem-
plates an investment of capital stock 10 the amount of $500,000.

AN Aylmer correspondent writes : * An attempt was made the
other night to move a lot of machinery from the Aylmer furniture
factory at midmght. ‘It scems that the lease of James Hay & Co.
in whose name the factory 1s run, expired, and the town of Aylmer
was to take possession of the factory under chattel mortgage.
The manager of the factory loaded three large wagons with
machinery of different kinds, and was tcaming them to Woodstock,
when the council got wind of the aflair, and sent Constables Huff-
man and Picrce, and started after them this mormng. They suc-
ceeded in stopping two loads aear Springfield.’

Kasto, BC., is to have a new water and fire protection
system.

AN additional pumping engine is to be added to the Kingston
Water Works.

It is proposed to ercct a bridge over the canal at Sumerset
strect, Ottawa.

Tue Condensed Milk Co., Truro, N.S,, are putting in a 30
horse-power Robb-Armstrong engine.

WiLson, Moot & Co., of Arden, Man., are building a new
elevator of 30,000 bushels capacity.

At a mass meeting at Stratford a resolution asking the council
to submit a $30,000 by-law for sewer purposes was passed.

Tus employes of John Bertram & Sons, machine tool makers,
Dundas, Oat., have been notified of an increase in their wages.

J. Kenneoy, formerly manager of the Gillies’ machine shop,
Carleton Place, died suddenly at Brooklyn, N.Y., a few days ago.

E. S. Stuengnsox & Co., St. John, N.B., have ordered a so
horse-power Monarch Economic boiler from the Robb Engineering
Company.

IncorvoraTiON is being applied for by the Mooretown Salt
Co., Courtwright, Ont., to manufacture salt. Capital stock $10,000.
Headquarters at Wallaceburg, Oat.

Prans have been prepared by Peachey & Dussault for a new
wing to the Levis, Que, College. It will be 8o by Go and contain
four stories, beside mansard and stone sub-basement.

A PROJECT is on foot for the starting of a beet root sugar fac-
tory at Edmonton, Alberta. Claus Spreckels, the Sugar King of
the Pacific coast, is said to be interested in the project.

Thg contract for dredging the Perche and Pulse creek drains
in Sarnia township has been awarded to Pollard, Gough & Co., of
Illinois, at $5 50 per rod. The work will cost over $20,000.

H CLark, a Georgeville contractor, has been arrested charged
with mailing an unregistered letter containing no money, but which
he said had contained a $500 bill. The fraud was perpetrated with
a view of deluding his creditors.

M. BroapBenT, the Hamilton "court house engineer, has in-
vented a heating apparatus which he thinks will revolutionize the
heating of public buildings. Those who know of the details say
the device is calculated to produce striking results,

Tug town council of Dundas, Ont., have at length decided to
replace the Creighton road bridge by an entirely new one, and the
Hamilton Bridge Company has been awarded the tender for an
iron one.

Wixnpsor, Oat., is going to use natural gas for fuel at the
electric light works and pumping station. The annual cost is esti-
mated at $1,000 at the lighting station, and $4,000 at the pumping
station, which will be a saving of severa! hundred dollars.

AT Sewrey's foundry, Barrie, on the 31st ult., S Sewrey and
T. Morley were raising a large drill when the gear gave way and it
fell. Mr. Morley lost two fingers on his right hand and one on his
left, one of his knees was seriously jammed. Mr. Sewrey lost one
finger, several others being severely bruised.

Ax effort will be made 1o reclaim ten thousand acres of land
along the Carp River, in Carleton County, Ont., that has been
rendered useless by the overflow of the Carpriver. The work will
cost $15,000, the greatest part of which sum will be used to
blast a rock near Kilburn which dams the stream.

Last year the number of clevators erected in the Canadian
wheat growing districts was five or six. This year fifty-six new
clevators have been built, seventeen by the Ogilvie Milling Co.,
ten by the Lake of the Woods Co., three by the Northern Elevator
Co., and seventeen by smailer corporations and private individuals,

Tur Stadacona Waterworks Co., a company of Montreal
capitalists, represented by L. H. Tache, will construct and operate
the waterworks system at Perth, Ont., mentioned in a previous
number. Three miles of mains are to be in operation by the 15th
of December. The works will be required to pay municipal and
school rates up to $30,000.

Tue Dominion Cold Storage Company, of Mountreal, are asking
a site from the Harbor Commission and the City Council of Quebec
for exemption from taxation for twenty years, and a bonus sufficient
to provide electric power to the extent of about fifty horse-power,
and if these conditions are granted they will commence immediately
the ercction of a cold storage building on the Louise Dock 1n the
ancient capital. and have it ready for use by the st of April next.
The building and plant would cost about $150,000, and be oqual to
the handling of all the perishable freight from the Quebec district.
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M. D. i’syser-VERBIRST, of Victoria, has benn conferring with
Vancouver with regard to the starting of a linsced mill in that city.

Ban Bros,, of Brantford, contemplate removing thelr wagon
factory to Woodstock. The Massey-Harris Co. are to be admitted
as stockholders.

THE Breithaupt Leatlier Co., of Listowel, are enlarging their
tannery. They are puttingin 30 more liquor vats and anew boiler,
and are building a bark houses,

THR contract for the mason work of the Burlington bridge at
Hamilton, Ont., has been awarded to G. F. Webb, of Hamilton.
The bridge will cost about $35,000.

Tug bent chalr factory at Owen Sound has had a large export
trade, and its heavy orders from the United States have excited
the opposition of American manufacturers.

HarTuaMD, N.B., may probably have a new iron bridge built
across the river there. Government Engineer Wetmore has been
detailed to estimate the cost of the bridge.

F. H. Lann and George Bengough, of Toronto, are the pro-
moters of a new type-writer factory, to manufacture the Burns
type-writer. The proposed capital {s $200,000.

Tue Shippey Manufacturing Company, of Benton Harbor,
Mich., has been negotiating with St. Thomas, Ont., for a branch
factory for the manufacture of their odorless glue.

Tue Manitoba millers have formed an association similar to
ths Ontario Millers' Association. Andrew Kelly, of Brandon, is
president, and R. Mair, of Wicnipeg, secretary-treasurer.

A company, called the Killarney Farmers' Elevator Co., is
being formed at Killarney, Man., to build an elevator of 30,000
bushels capacity Natban Clark is one of the promoters.

J. E. Vanier, C.E., Montreal, is making a survey of Cote St.
Paul with a view of preparing for a new drainage system The
work is to be commenced by the spring of next year.

Tuz Toronto Steel-clad Bath & Metal Co. have moved into
their large new premises at 125-7 Queenstreet east. The building
is 207 x 35 feet, and extends from Queen to Richmond street.

Tue Fredericton, N.B., city council has ordered the city engi-
neer to prépare plans and levels for the purpose of dstimating the
cost of a drainage system. The estimated cost is about $58,000

Tue townspeople of Richibucto, N.B., are offering inducements
to a number of capitalists to erect a pulp mill at that place. It is
said that the negotiations will be brought to a successful termina-
tion.

Thnos. R. Dracoy, C.E., O.L.S,, of Rat Portage, Ont., writes:
“Please find enclosed post office order, $1, for ycar's subscription
to THE CANADIAN ExGinBER. It is the best value for a dollar in
Canada.”

A wipeLy published report that T. J. Waters, of Ottawa had
secured a position as manager of George Gould's mining property
in Quebec at a salary of $6,000 a year, has been denied by Mr.
aters.

Hexperson Brack has purchased from G. B. Burland the
property of the defunct Standard Card and Paper Co., of St. Johns,
Que. The News hopes that its portals will soon be open again to
active commerce. .

Joun WHitriELD, chain and iron works, Toronto, assigned
last month to Geo. H. May, same place. He has had several good
contracts from the Dominion Government and was supposed to be
in good position.

Tur mayor of Huntingdon, Que., has been authorized to accept
the contract with the Stadacona Water I'wer and Light Company
for supplying the system of water works, sewage, and electric light
under the special by-law.

A. W. CaMpBBLL, city engineer, St. Thomas, Ont., haspreparcd
plans for a new truss bridge to replace the Dead Falls bridge across
the Thames River, in the township of Dunwich. The bridge is
125 feet long and 65 feet high.

By the new tariff of Newfoundland, anchors, chains, fishing
tackle, hoop iron, bars, bolts, sheets and plates, machinery and
parts of machinery, nails, cement, plaster, saws, sheet and block
tin, and engines are made dutiable at 10 per cent. ad valorem.

Tug incline railway up to the mountain at East Hamilton was
opened a few days ago. The cableis of crucible cast steel 19 wires
to the strand, tested to 139,000 pounds. The maximum strain on
the cable with a 3,000-1b. car is 12,325 Ibs. The speed of desceat is
500 fect per minute. The boilers and engines are 150 horse-power.
John Fensom, of the Fensom Elevator Works, Toronto, was the
supervising engineer.

MounT FoRresT, Ont., citizens want a system of waterworks.

THE corner-stone of the new city hall, Quebec, was laid Jast
month. )

Tue masons of Cayuga, Ont., have $10,000 subsctibed for
thelt new hall,

Suaw & McLgov, file manufacturers, Almote, bave sold out
to Graham & Son.

T. anp C. Baxer, of Arnprior, Ont., are about to cstablish tile
works at Casselman, Ont. .

A NEw wing is being added to the Pembroke, Ont., separate
school. Cost about $3,000.

Rickgr & NichoL have started a starch factory in Winnipeg.
They will make the starch from Manitoba wheat,

W. L. Ross, soda water manufacturer of Bonver's Ferry,
Idaho, is moving his machinery, etc., to Rossland, B.C.

THE contract price of Renfrew’s new high school building is
$5.042. $2,000 more will be spent on heating apparutus, etc.

Tue stables of the Halifax Street Railway were burned down
a few days ago. Loss, about 44,000, Only small insurance.

Tue Mica Boiler Covering Company, of Toronto, are moviog
at the end of this month from the Esplanade to No. g Jordan street.

E.B. Eppy’s new pulp factory at Hull, Que., is nearly 4p-
proaching completion, and the machinery will he installed in'a few
days,

Avbgric Giseau, manufacturer of hay presses, St, Isidore,
Que, has assigned on demand of J. H. Wilson, with liabilities of
$8,000.

Tuose in the trade expect there will be a good deal of flour
mill building in Manitoba aund the North-West during. the ensuning
year.

A NEW geological museum will be built at Oftawa in-a few
months. According to the plans the buildingis to be-afarge 4nd
handsome one.

McAurey & BoLTeR, whose mill at Lower Millstream; N.B.,
was burned by fire some time ago, are busy erecting a commodious
new mill on the same' spot.

Tur Cashmere Manufacturing Company has been iricorporated
to manufacture staves, hoops, and lamber at Cashmere, Ont.
Capital stock, $20,000.

Tne Stevens.Campbell Milling Company has been lﬁcc'pomted
to carry on a general milling business. Headquarters,. St. Thomas,
Ont. Capital steck, $450,000.

Ture Imperial Brush Manufacturing Company has been in-
corporated to manufacture brush machineries, brushes, etc. Capital
stock $rq0,000. Headquarters, Moantreal.

‘THEe Vancouver Gas Company has offered to sell its plant and
stock to the city for $350,000, or they will supply gas to the city at
$1.50-per thousand, provided thecity furnishes $125,000

WinNIPEG is about to purchase a new 15-ton steam roller.
Two tenders are being considered ; one from the Watervus Engine
Company at $4,390, and one from Kelly Bros. Co. at $3.785.

MixeraL water is being used by the H., G. & B. engines at
Stoney Creek, Ont., and a project has been set on foot to build a
summer hotel there and utilize the water in baths and for drinking.

McCrary's Stove Works, at London, Ont., were seriously
damaged by fire on August 28th. Considerable injury was done to
the stock by water, and about 100 feet of the roof was destroyed.
Damages about $400.

Tue Crystal Beach Cottage and Improvement Company
(Limited), has been incorporated to improve real estate in the town
of Bertie, Ont., and to construct sewers, electric light plants, water
works, etc., for that purpose. Capital stock $40,000.

THe Gillies Mfg. Co., Carleton Place, are applying for incorpo-
ration with a capital stock of $120,000 to acquire the foundry busi-
ness of John Gillies & Co., and the woolen factory of Gillies, Son
& Co., to manufactare’ mill machinery, woolert goods, etc.

THE proposed sewerage system for Galt, Ont., is being threshed
out with much vigor. It is estimated that the cost to the fown of
building the six miles of sewers will be $50,000. A public meeting
will shortly be called, and the matter finally decided.

Tue plans for a complete system of sewerage for the city of
Belleville, as designed by Henry Carre, member Canadian Socicty
Civil Engineers, bave been accepted by the Provincial Board of
Health, and are being carried out under the Local Improvement
Act.
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CiTy Exuixrgr SurTiks, of Ottawa, has submitted a main
drainage scheme to the Ottawa dranage committee The scheme
proposes to drain Dalhousie ward and ontlying portions of the city,
and as figured out by the city engineer would cost $543 895.

Tane Richelien and Ontario Navigation Company's shops which
were burned down will be rebuilt, and are to be located again at
Sorel The new works will be extensive, and will employ a large
number of men  The works include the boiler, tin, blacksmith and
carpeater shops

fue town council of St Jerome, Que, have voted Smith,
Fischel & Co, cigar manufacturers, a bonus of $20.000 and ex.
emption of municipal taves for fifteen years to move their factory to
that town  The frmm will employ 200 hands The new factory
will be built at once

Joux Smewps and Ald Jas. Gowanlock, of Toronto, have
taken the contract for building new waterworks for Orangeville.
The cost of the proposed improvement will be about $45,000.
‘I'hey expect to complete the work early in November

FisnLay, Dukitast & Bropie s \Windsor cannery, now being
built on the Skeena River, B.C., 15 the largest in that region. The
-main building will measure 400 x 40, and will be two stories high.
The cannery seplaces the une burned last year, and wiil be com-
pleted.by November

Tue Metallic Roofing Company. Toronto, has recently sup-
plhied its  Uuwl  braad of galvamzed corrugated iron for the
Torunto Llectric Light Company s butldings, and its galvanized
« Eastlake ** steel shingles for the roof of the: Princess theatre, of
Torontu.

11k new tanh at the Wallaceburg glass works, which have
been tebuslt, has cleven biow holes, ur tour more than the former
one ; while the new boiler is larger than the old one. A number of
handa frum the glass works of Hamilton, which are idle, have gone
to Wallaceburg to wurk i the new factory.

ATTENTION is called to the advertisement of J. E Naud, which
appears in this issse  Mr. Naud is one of Montreal’'s most ener-
getic and enterpnsing young business men. UHe has secured the
Provincial agency of the celebrated M. T. Davidson Steam Pumps
and Hydrauhc Machinery, the manufacturers of which occupy a
leading position in the trade across the line. Further refereace to
these pumps will be made in anuther issue

Tue bursting of the water main on Atwater ave, Montreal, last
,manth, 1s attnbuted to one of two reasons. (1) cqmpression pro-
duced by expansion of the pipes, (2) excessive tension caused by the
hydrauhe rewnl.  There were three breaks in Jbe pipe, and had
they vecutted un difterent lines the aity would have been exposed
tu a water taminz. The repairs cost $1.440  Acting Supt. Laforest
pruposes the estensiun of the Atwater main to the reservorr, a dis-
tance of 9.540 leet, the estimated cost of which would be $85.800.

Tue Montreal Exposition, opening September 12th, will un-
doubtedly be a great success, if emulation on the part of exhibitors
is any indication. In the machinery department there aré more
«ud larger exlibntsthan ever before, and applications for space were
so numerous that all ’ccations have been appropriated sevéral
weeks carlier than usual  The machinery department will have
the following gentlemen acting as a committee :—G. W. Sadler,
chairman, H. R. lves, G. Esplin, W Perry. E. O. Champagne, R.
Gardner, 11. Carrier and Wm. Belliagham.

Tne Chanteloup Manufacturing Co., of Montreal, has been
incorporated. The company 1s now composed of D. Yuile, mor-
chant; J. C King, merchant; W. Robinson, merchant; D.\W.
Ross, jr, merchant, J. Watsun, machintst, all of the aty and dis-
trict of Montreal, in the Province of Quebec. The company will
carry on the business of cuntractors, and may own, sell or lease. or
otherwise dispose of, all or any patent rights applicable to the
business of the petitioners, and to carry on the general business of
merchants, manufacturers, plumbers, finishers of iron and brass
goods, and kindred metals The capital stock is $10,000. The
Chantcloup Manufacturing Co is a long established and flourish-
ing firm, highly regarded for reliability, and it is to be expected
that under its new incorporation its business will be much increased.

Cuas. Avner, of Hudson, N Y, who is promoting the new
blast furnace scheme at Kingston, Ont., says the cost of a modern
cquipped blast furnace would be $130,000. The following resolution
has been submutted for the approval of the Kingston dldermen:
« That in the event of any company with a capital of not less than
$200.000, cstablishing and operating a blast furnace with a capacity
of 125 tons a day, 1n this city, we agree to al'ow them a free site,
frecdum from taxation for ten years and ten cents per ton for cach

gross ton of iron manufactured, for a term of five years from the
time the furnace is manufacturing 125 tons a day.” Itissaid that
Mr. Alger, who thinks highly of the iron of Central Oantario, will
have little trouble in forming a company.

%lwag andj\/@mcij\r

Tlm G.T. R hnve dlscontmucd their belt line service nround
Toronto this month.

Tug T., H. & B Railway has paid $1,000 to the family of T
Davis, Hamilton, who was killed by an explosion while working on
the road.

Monbay, September gth, has been fixed for the opening of the
Canadian canal at the Son  The opening will be made without any
formality.

Tuge schooner ** Alice,” of and for Liverpool, N.S , from Boston,
Hutt, master, was totally wrecked on Seal Island, August 23cd
The crew was saved.

J Owsey, proprietor of the Station Hotel, Qakville, Ont, fell
from the Oakville train on August 29 and was killed. Deceased
was 65 years of age.

Tne C PR Railway car shops at Perth are just now endeav-
oring to cope with an order for 100 new box cars of a new design.
The cars are to bring the wheat down from Manitoba.

Tug ninth Railroad Men's Convention in the mantme prav-
inces was held in Monncton, August 23 to 25 There was a very
large attendance at all the religious services  Muntreal will be the
place of meeting next year.,

Tue * Gypsum Prince,” a four-masted schouvner owned by the
Gypsum Packet Company, of Windsur, N.S , was wrecked off Grand
Manan a few daysago. The ** Gypsum Prince "’ cost about $30,-
000, and is insured for $28,000.

Tue Railways Securitics Company, Montreal, is applying for
incorporation. The petitioners are: A. Allan, H. M. Allan, H. A
Allan, and A. Allan, steamship agents, of Montreal, and B. |. Allan,
steamship agent, of Boston. '

Tue Ontario & Parry Sound Railway is making good progress,
and the twenty miles west of Whitney will be ready for rail laying
on September tst  The contract for this section of the road was
secured by E. J. Fauquier, of Toronto

A veartv suhsidy has been promised by the Dominwn Gov-
ernment to the Colnmbn Belgium Steamship Navigatiun CLompany.
The subsidy amounts to $50,500 and is for a furtnightly steamship
service between Canada, a French port and Antwerp. The first
steamer will leave Montreal May 1st, 1896

A MEETING was held at Renfrew, Ont., on August 14th, to dis-
cpss the projested railway between Portage du Fort and Renfrew.
It was annopnced that a subsidy of $3.200, granted for a railway in
1890, but since allowed .0 lapse, could be obtained by this road,
and that the local government would make an additional subsidy of
10,000 acres per aile.

Tue railway systems of Pennsylvania, Ohio, and Ontario have
been brought into connection by the launching of the new ** She-
nango, No. 1"—a fine vessel 3oo feet in lcngth, with a beam of 52
feet. The ** Shenango, No. 1** will ply over Lake Erie, and has a
capacity for 22 loaded cars. \When necessary 953 excursionists
may be carried.

A PuiLapgLritia paper says that a number of capitalists in
that city have purchased the rights of a power company recentAly
formed to develop the Sault Ste Marie canal, and have organized
the Lake Superior Power Co , with a capital of $2,000,000 This
company has two large mills and expect to operate one on the
Canadian side within a month.

Tug construction of the Central Counties Railway was tem-
porally suspended last month, 147 men having struck work until
they were paid their arrears of wages. The men, it is stated, are
five or six months behind in their wages, and have received scarcely
any remuneration for their whole summer’s work on the line. The
line from Rockland to South Indian, Ont., is almost completed.

Tue Globe says that the Georgian Bay Canal and Power Co.
is about to begin operations. The present intention isto convert the
Humber River basin, from its mouth as far as Weston, into a large
reservoir of over six miles area, the fall at the head being 140 feet.
The head of water obtained is expected 1o develop 10,000 horse-
power of clectric energy sufficient to supply the demands of
Toronto and more.
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Tne hull of the burnt out steamer * Cibola* has been tovred
over toToroato from the Niagara,

Sk CHARLES Rivers Witson, _sesident of the G.T.R. Co,,
will sail for England from New York September zo.

A scugME for a canal along the watercourses from the head of
Lake Winnipeg to Hudson Bay is being promoted.

Tug C.P.R. tug **Siskiwit" was burned at Fort William.
The tug is probably a total loss. Value about $3,000.

Tue keel {or a new lake bargoe to carry 50,000 bushels of grain
was laid last month at Kingston. The craft will be ready for the
scason of 1896. .

AT a meeting of the Ottawa and Gatincau Railway Company,
this month, the following directors were appointed: J. . Mullarky,
H. |. Beemer, M. S. Lonergan, Montreal; W. Wall Harris, J. M.
V. Currie, Qttawa; E. A. Hoare and H. G. Beemer, Quebec.

\V. IvEy, engineer, for twenty-five years in the employ of the
G T R., was accidentally drowned at Collingwood, Ont., on August
26th. Deceased leaves a wife and five children He was insured
in the Grand Trunk Railway Benevolent Scciety and in the Bro-
therhood of Locomotive Engineers.

Tug plansfor the Johnstreet bridge, Toronto, have been accepted
by the Grand Trunkand Canadian Pacific railways. Anarrangement
has been made by which the Canadian Pacific railway will com-
plete the Grand Trunk's part of the work. Anagrecment between
the two railways will shortly be drawn up.

A spECIAL general meeting of the St. Lawrence and Adiron-
dack Railway Company will be held at the office of the company in
Montreal, on September 12, for the purpose of considering a pro-
position for the amalgamation of the company with the Malone and
St. Lawrence Railway Company.

A pecistox of some interest to Canadian marine men has been
rendered by the Supreme Court of the United States. In acaseof
a man indicted for an offence committed on the high seas, the
defendant questioned the jurisdiction of the court on the ground
that the lake on which the offence was committed was not the
“ high seas.” The court held that the great lakes, and the rivers
connecting them, were '*high seas,” as they were waters over
which no pariicular state had jurisdiction.

WE are pleased to note that under the present excellent man-
agement additional improvements in the service of the R. & O
Nav. Co. are the order of the day, and the passenger traffic has con-
siderably increased. We understacd further improvements are
contemplated, one being that the sounding of the steam whistles at
the different landing places is to be done away with. This will add
greatly to the comfort of the passengers and tend to make the line
still more popular with the travelling public.

Twue G.T.R. have latcly been trying a new style of locomotive
fitted with patented devices, the most important of which are two
cylinders, one 1g and the other 29 inches, and so arranged that the
steam is used in the larger one after it has done its work in the
smaller. When tested, the engine drew 46 loaded cars from Brock-
ville to Montreal, with a consumption of feur and a-half tons of
coal. An ordinary engine bauling half that number of cars the
same distance uses five tons of coal.

Tue C.P.R. has just completed two special n;ilitary or war
trains, which comprise fourteen cars for the men, two cooxing cars,
two Pullman cars for the officers, two cars for wines and stores,
and two dining cars. The officers’ cars are fitted up in luxurious
style, and contain state-rooms, lavatory, smoking rooms, etc. Each
train consists of eleven cars and engine, and has ample accommo-
dation for nearly four hundred. \ith these fast war trains, the
C.P.R. expects to be able to cover the distance from the Atlantic
to the Pacific in five and a half days.

THe report on the Moantreal harbor improvements, which has
been made public, recommends appropriations as follows :—(a)
$2,000,000 for the execution of the plan known as No. 6, which has
already received the formal sanction of the Government, as far as
the provisions of chapter g2 of the Revised Statutes of Canada vre
concerned ; (5) $1,000,000 to build an island basin at such place in
the eastern end of the city as may, upon examination, be fond
most advantageous, and (¢} $1,000,000 to complete the basin at
Windmill Point and other parts of the harbor ot included io plan
No. 6. The Harbor Commissioners point out that no public funds
have hitherto been appropriated tothe port of Montreal, as at other
ports, although the business trausacted at Montreal consists very
largely of goods shipped to or from the west. They, therefore,
consider that any cxpenditure which cannot be met by their
own rtevenue should be a charge on the Dominion. About

balf the guard pler is completed and considerable dredg-
ing of the basin is done. The work on the wharves has
not yet begun. The report was signed by Thomas Monro,
Louis Coste and W. P, Anderson. A supplementary report signed
by Louis Costcand W. P. Anderson was sent in to the Harbor
Commissioners. This advised that in the event of the Govern-
ment adopting the report and making or guaranteeing a loan, such
a loan should not exceed $2,000,000. Tiie report then outlines the
work that could be done for this amount.

A NRW tug, the ' Aberdeen,” has been built by the Sincennes.
McNaughton Co., of Montreal, and was launched on August 28.
The new tug is 77 feet long, 1724 feet beam, and will draw 834 feet
of water, with a solid steel hull, Her engines, of 500 horse power,
were constructed by Beauchemin & Co., Sorel. These are of the
compound high-pressure type. The boilers were built by Messrs,
Weir & Mallny, of Montreal.

Tue Brotherhood of Locomotive Engineers held their bi.
annual session in Montreal, the last weck in August. The proceed-
ings were secret. The following delcgates were present:—A.
Kennedy chairman, Winnipeg; J. Scott, Toronto, vice-chairman ;
C. Pope, Rat Portage, secretary; D. Lincham, Sherbrooke; ].
Tallon, Nourth Bay, A. McLaren, Chapleau, Out., E. E. Austin,
Kamloops, B.C., H. E. C.urie, Woodstock, N.B., \V. B, Ritchey,
Havelock, Ont.; A. Gariepy, St. Roche, Que.; T. C. Cottrell,
Loadon, Ont., W King, Ottawa, Ont., R. J. Armstrong, Fort
Wilham, Ont., R. D. Smith, Mecdicine Hat, NW.T,, T. McKenna |
St. John, N.B. ’

Ox the night of the sth inst. the warehouse of A. \V. Muir, ship
and dry dock owner, Port Dalhousie, Ont., was totally destroyed
by fire. The steamer “ St Magnus,” lying in dry dock for repairs,
was burned to the water's 2dge. Captain Becker, of Cleveland,
aged 72, was sleeping on board the boat and narrowly escaped
cremation. He had to break through the window of his room and
slide down a line from the top deck, and was badly burned about
the head, hands,arms, feet and legs. He has since died. Muir's
building and stock, valued at $40,000, are a total loss. The ** St.
Magnus,” owned by R. O and A B. MacKay, of Hamilton, is als :
a total loss. No insurance on cither warehouse or boat. The fire
was the work of an incendiary,

Durivg theIndustrial Exhibition at Toronto, the Royal Electric
Co. had inoperation in the Machinery Hall the** S. K. C.” Two-Phase
Alternating Current System, as manufactured and sold by them
exclusively in the Dominion of Canada. From the one Two-Phase
Alternating Dynamo current was supplied at the same time for
lighting incandescent lamps, ar¢ lamps 2nd operating motors. This
is an entirely new departuce for Canada, but 1t is coming into
general use and must command the atteation and approval of
everyone having power that can be thus profitably utilized. For
efficiency, regulation, solidity, beauty of mechanical design, it is
said that there is nothing in the market to equal it. The exhibit
attracted a good deal of attention from electrical people.

atters.

ining

THE Massut mine at Trail Creek has been sold for $8,000.

J. C. Haas, assayer and mining engineer, Midway, B.C., has
disposed of his business to J. A. Guess. .

Tue dividends paid since last December by the Trail Creek
War Eagle Mines have amounted to $33,000.

L Roi mine, at Rossland, B.C., has been fitted with new ma-
chinery, and is now producing 100 tons of ore perday.

Tue owners of the Iron Horse mine at Rossland, B.C., are
calling for tenders for the sinking of a shaft zoo feet deep.

O1r has been struck in Athabaska. The landing is at a depth
of 1,500 feet, and the well is flowing at the rate of sixteen barrels a
day.

‘I'iE Columbia Hydraulic Mining Company has been registered
for business in British Columbia. The company has a capital of
$100,000. '

THE total value of the output of gold, silver and copper from
Trail Creek, B.C., during the last twelve months was worth
$468'3_75'

D. Mann, of Mann & Holt, railway contractors, has a silver
mine at St. Mary's River, East Kootenay, which is giving a gross
return of $68.70 per ton.
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Urwarps of 1,200 locations have been Yecordéd at Résldhd,
B.C., this season.

‘Tue Hall Mines Co, of Nelson, B C., has plated an order for
the machinery for 100-ton smelter.

MAcHINERY has been sent to the gold mine on Willard Brook,
near East Aogus, Que,, owned by a Montreal firm,

Tue Edmonton Bulletin reports that.over a hundred prospec.
tors have gone huating for gold on the Athabaska river.

Tue Cauonfo- Mica and Mineral Co., Ltd., has been iacor.
porated in Ontario to carry on mica mining, beadquarters, Toronto.
Capital stock, $22,000.

Tug Idaho Gold Minlng and Smelting Co. and the Centra Star
Mining and Smelting Co., both of Butte, Mont., have registered to
carry on business in British Columbia.

Tue American Trust and Loan Co has brought suit for $700,-
000 in the Supreme Court against the Eastérn Development Co.,
owners of the Coxheath Copper Mine, at Sydney, B C.

Tue Custer mine, at Wallace, B.C, owned by Fioch & Camp-
bell, started up this week, after being idle over two years. Halfa
dozen men are at work with M. Foley asforeman.

Geo. J. Goopnue, who has bonded several claims for a New
York company, has returned to British Coldinbia to bring an in.
creased force of men for development work on Lost Creek.

Mucy interest is taken in new locations on Slocan Lake, soath
of New Denver. At 8 mile, 12 mile, and Springer Creeks dry ores
are being found carrying gold, some of which is free milliag.—
Midway Advance.

Tue Eastern Chronicle reports that the */ Crow's Nest ' mine,
owned by R. P. Fraser, cf Picton, N.S., ha, been sold to a Boston
syndicate. The new company have appointed E. R. Ray, mining
enginesr, as manager, and are to put in a new stamp mill.

A rewdays ago Fraoklin S. Riley arrived at Port Arthur, from
the Lake Harold guld mine, with the first gold brick pruduced i
the Futt Acthur gold distaact. It weighs 42 )3 vunces and 1s valoed
at $g50. the product of seven tors of ore fun through a ﬁv&smmp
mill in 117 hours.

Tue Kwutenay Guid, Silver and Coppes Mining Co., which 1s
opaating va Sabie Creek, have cumpleted the trasi to shewr proper-
tiesand are now at work on the claims. A contract has been let for
a tunnel on the claim located on the south side of the ereek. They
intend putting in a concentrator this fall. —Kootexay Mail,

A. P. Low, of the geological depariment, has retarned from
Listrip to Labrador. He started frcm the coast about opposite
Anticostiand went north about 500 miles. Mr. Low states there is
an abundance of iron ore everywhere and good beds of copper. In.
dications of silves were seen. In places there were forests, but the
timber is small.

Tue value, as declared at the customs, of all the ore shipped
from the Kootenay mines during the twelve months ending May
31st 1895, is as follows  Gold, $225.866, silver, $181,856: copper,
$55.952. lead, $79.037 Total, $543,611. The greater part of this,
as our readers are aware, was shipped during the last five months
of the above period.

Tue idea that gold in the Lake Wahnapitae district was only in
surface deposits or pockets, is exploded. For some months work
has been going on quietly and steadily at the Crystal Gold Mine.
At the surface the vein was only a small one, but 2 few dagsago a
cross cu* run from the 1an foot perperdicalar tapped a continaation
nf the vein, which had gained fou- feet in width, or six feet alto-
gether, displaying a veritable Ca' ‘ornia bonanza. People will
hardly be prepared to believe its richness, the fact however exists,
as from tests made from the ore it is found to run $60 to $5,000 per
ton.—Sudbury Fournal.

Os the ore at the Long Lako Camp (Boundary Creck). B.C.
the Midway Adoance says —*The character of the ore is mostly
free-milling quartz, carrymg from a few to many hundred dollars
gold per ton, whilc in some of the claims 2 notable quantity of
silver is found, occurring as argentite or silver glance. The width
of the veins is from one to five or six feet; the strike of those on
the cast side of the lake being 2 little cast of north, and all dip to
the east. On the west side of the lake, while some of the veins
strike in the same direction as those on the east, others strike in 2
north-westerly direction. The formation is & mica schist, while
off to the porth a quartzite belt is found, and then the granite
rocks appear. The belt of schists and quartzite is probably very
extensive, and it has been traced to the west and northweat, a dis-
tance of scveral miles  Here undoubtedly is 2 great field for ex-
ploration.

Tue War Eaglo mide at Rossland, B.Ci, big tempbiarily:
stopped shipping ore, and will put in néw ard ifaptbved fathinivrys,

C. L. TROMET recently’ bmugbtdown samplex-of vro™{rom his.
claim at- LongLaKe;'B.C., whith" give on’ati assay: thie enormous
roturn of $6poo'pcr tom.

] Buszau, Catiidtat Goverament explorer, has ben sent to
visitiAnticostt and'value its resources in view of its proposed sale
to Ménfer, the great chocolate manufacturer.

.Tar Delora mining property in Marmora, Ont., has f)een
sécured by Americans, who claim to be able to cope with the
hithiertd Q%sting difficulty of extracting the gold.

A ourANY Isabout to be organized at Gay's River, N.S., to
grind gypsum. “The: “Iatgest quarries in the Province are to be
foand thcm. and hm‘s!npping facilities are excellent.
ington Natural Gis Compa ny's plant. " The price paid was
$14,000 cash.  This mclud&‘tbaad ‘estate, plant and stock.

Fisnine for pearlsis a new?nﬁuﬂtyﬂ River Heberf; N'S. A
large number of pca.rls have already béen! oﬁtaﬁﬂeﬁ.but it has not
yet been decided ' whether the work will be ‘profatlo 6rinot.

A FINE seam of coal has been discovered Ui Laléristrice,
Vancouver Island, by a man named Hodgson. The seam $s'owrthe
property of the Duhsmuir family, by whom it will be worked.

Spariuens of gold quartz from the Renfrew mines recently
shown in Halifax would, it is estimated, yield over 1zo ounces-to
the ton The July crushing from the Renfrew mine yielded 150
ounces. -

Tug North Star, on St. Mary's River, ‘East Kootenzy, B.C.,
owned by Montreal capitalists, is about to be opened, and $10,000
has already been speaton a road toconnect the mine with Jeanings®
Station.

A vEry rich vein of gold was opened last month on the Brown
property in Bannockburn, Ont., and suitable machmnery will be
purchased to push forward the development of the mine wath al}
possible despatch.

Tuerz isa big mining boom in Alberni, B.C. Free goldis
said tc be dislodged at every stroke of the pick Government geolo-
Rist Sattun says that the Starlight claim m that distnict 18 the hest
be has ever seen.

Tue Slocan, B.C., smelter has not been found of sufficient
capucity for roasting the amount of ore sent to it. Mors furnaces
will be purchased and the capacity of the smelter increased to
double its present size.

Tue Lucky Coon Mine, on the Seine River, B.C,, which was
attached by the Canadian Government for non-payment of customs
on stamp miill machinery, bas been purchased by T. H. Hillyers &
Son, .wbo will at once resume operations on it.

Tue Financial News, London, advises the British pubtlic tolook
to West Kootenay, and to invest tbere in mining property, instead
of South America and elsewhere in foreign lands, where invest-
ments so made have to be shadowed by one of H. M. gupboats.

Tue Van Winkle Coasolidated Hydraulic Mining Co., Ltd.,
will hold a general meeting of sharcholders in Vancouver on Sep-
tember 23, to anthorize the company to dispose of the whole of
their assats. to another company, for the porpose of worlang their
mining claims conjointly.

A. BuppgN, vice-president of the lntu'colonm Coal Company,
says that Canadian coal miners are a much better class of men
than those eogeged in the Yennsylvania and other Amenzcan mining
regions. And the wages in Nova Scot:a mines are 14 cents per ton
higher thao in the minesin the States.

W. P. Rice, engioeer, and B. Davis, contractor, Cleveland, O.
visited. Thorold, Ont.,a lew days ago, with 2 view of making
arraogements for the worlking of the Campbell quarry. If the
quarry is opened. up by them the stone will be exported in large,
quaatities for the parpose of paving.

J. H. Crzwerr, mining engineer, Toronto, has recently
returned from Nova Scotia, where be has been examining and
reporting upon gold propertics in the Wino Harbor and Goldea-
ville districts, in the interests of a syndicate negotiating. their pur-
chase. Among the broperties oxamined wero the ¢ Eureka™ dod
* Stellarton.” Mr. Chewett is well pleased with the appearancd of
these mines, and expresses the opiaion that with reasonable mpﬂal
aod proper-management good returns may safely be expected,
Hitherto neither self feeders nor concentrators have been nsed in
the majority of the stimp mills, thus lessening the capacity on thé
ono hand and wasting a5 per cent. to 40 per ceat. in the wlmgs én
the other. .
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Tue Xootenay Gold, Sliver and Copper Co., Ltd., hava made
a god- strike on their Agnes claim. The ore appears of much
higler grads than any previously obtained {altogether former tests
show the concentrates worth over $400in gold, silver and copper) :
at present there are thres feet in width of this ore in sight, Wwith
good promise of as much more behind.

Tue Stellarton, N.S., T'rades Fournal reports that Mr. Evahs'
manager of the Dominion Coal Company s mine, at Port Morien,
occasionally undertook to run the locomotive on the Dominion
Coa! Company's Railway. While he was practising od Augist
2oth, something went wrong, and the brakeman, Hector McLean,
was killed. A coroner’s jury returned a verdict of mantlaughter,
and now manager Evans is in jail.

Tue Lindsay Post gives the following as an instance of the
profit in Canadian mines: T'welve years age Mr. 0'Grady, of .Po-
terboro, went to British Columbia, and engaged in gold mining in
the Kootenay district. He returned last wesk, but beforg dloing‘ s0
sold an inferest in the mine for $120,000. In addition he ‘still re-
tainsa large interest in this mine, which yields ore that assiys &

large percentage of the yellow metal. Since returning Mr. O'Grmfy ‘

has purchased his father's homestead in Otonabee. . )

Tna list of forexgn and home companies, heavxly apjtalized
mineral resources, has received five important additions dur';ng the
past few weeks. The compantes are the Iron Horse Mijning and
Milling Company and the Kootenay Mining and Milling Company,
both of Spokane, and each capitalized at §100,000 ;- thé Crown
Point Mining and Milling Company, also of Spokara, thﬁ capital
of $500,000, thd Western Prospecting and Promoting. Oompany, of
Vancouver, $xpo oco; and the Kootenay -Consolidatio: Mining
Company, of the same city, $500,000.—Colonist.

A. Bruz, Directorof the Oatario Mining Burean; in Ly annual
report, says that the number of mining locations sold in. the: pro-
vince dunog the past year was 4o, extending to 3.271 ectes, the
price being $7,046. The number leased wasbb, of 7,080 acres ‘in
extent, the receipts from rents of locations bcmg $lo.296. The
total value of the product in 1894 was $6, 085.758 and number of
persons employed in prodacing it was 6,076, who received $1.84o.
28y in wages. In 1893 the product wus valued at bat $46,000 ‘less
than in 1894, while 1,087 more men were employed in 1893 thdd: Hn
1894, and $95.301 more was paid in wages, In the pctroleum indus-
try 486 employees turn out products to the value of $2,146.937. add
get $279,930 in wages, or ronghly speaking, about an eighth of the
value produced. The work done in the gold fields of the province
is in developrment, and preparing for the erection of mills. Durisg
1894 the zmount of gold produced in Oatario was 2,0223¢ onnces,
valued at $32.766 To the g2 men engaged in gold mining, $38.032
were paid in wages.

Rerorrs this month from the Okanagan district, state that ds
rich a field of gold, copper and silver ore has there been discovered
on Krager's Mountain, near Osoyoos, as that.which is now being
worked by nearly 3,000 miners at Rossland, in West Kootenay,
where the output, though the camp is only four months old, already
reaches a value of $140,000 a month and is rapidly increasing.
The North Star Mine, on St. Mary's River, East Kootenay, owned
by Montreal capitalists, 1s about to be opened. Thg-company has
built a road costing $10,000 to connect the mins with Jennings'
Station, on the Great Northern Railway, on the other side of the
1nternational bonndary, the point at which a large portion of the
ore will probably be deliverad, though some will, as British Colam-
tians hope, also be shipped ap the Columbia River for smelting at
Golden, where a large smelter has toolong remained anused. Two
sample car loads of ore from the mine, recently shipped to tbe
smelter at Everett, Wash.,, showed a gross return per ton of $68.70,
at which rate 2 mine where a hundred thousand tons of ore are
said to be already exposed, should yield a splendid return toits
owners.

Dg. Orrox is heading an exploratory and surveying party on
atrdp to Hudson Bay from Winnipeg. The idea of the party is
thata barge route can be established between Winnipeg and Hud-
son Bay sia Lake Winnipeg and the Nelson and Hayes rivers.
They will make surveys of the falls which impede navigation, so that
an estimate may be got of the cost of canals and locks that will be
required to overcome these natural obstacles. Onsof the gentle-
men of the party ‘has gathered a great deal of information on the
subject, and hs caliulates that all thenocessary locks can be built
and the route opezed up for a much less amount than it wilt take to
build and equip the Hudson Bay Railway. The Saskztchewan
river with its onbd thousand miles of pavigable water, wonld do for
a western brasich of thoroate.

ladtye %ﬁhes

Taz Port. Arthur .Electnc Lnghl Co £y p!nnt ‘has been pur-
chased by thig ¢ {own { {or $7.000

Tmz Miltoh Elecmc nght and Power Co Mijton, Ont., has
been inco;pbmtbd Capita.l stock $15,000.

A RADIAL. Jlectrlc ratlway between Sarnia and Fl lon:noe, to run
thrbugh Pep’olx&, Ont., is be!ng discussed.

. F. Pavzant has- boen elected president and W. B. Ross

sea'ebary of th Halifax Ellctric Rajlwdy Co.

TRe sha:eﬁolders of the London strest railway have author-
ized tho isuo Jf $z5o.ooo in boads for the purposs of changing the
system’ tb an  elbetric powe rdf road.

‘NEaRLY $4,000 -has blen collected in fees by the electric light
inspectxon anch of the Inland Rcvcnue Department. The branch
is thus founlt idbe sclf-snkfmnmg

$t. Mn\' 5 Ont., is to be jighted by thirty-two arc lights of
1,000 caggle poiver each. It is believed arc Jights will be cheaper
and more, eﬂ'echve than mmndesccnt.

Irxs propoded to organize a' company to. operate a system-of
eleclnc _railways between Port Hope and Rice Lake, and.also to
connect with tha,(_:_.P.R__ at Pontypool, Ont.

“Work of construction will not be begun on the Quebec electric
street railway untnl _bext spring. The delay is caused by the unusual
engmecnng,dxfﬁcnlila which tha city presents.

Ax order for $3o,ooo worth of curves, side tracks, etc,and a
-thousand tons of ralls for the Halifax street railway, has beea
placed with the ]ohnston Steel Co., of Louraine, Ohio.

AvLL negotiations of the Selkirk Electric Railway scheme have
been broken off. It ia'said that the reason for this is that some of
the promoters are showing a disposition to make money out of the
scheme.

IncorPoRrATION Is being apyiicd fur by the Central L.ght and
Power Company, Montreal, with a capital stock of $50,000, tu sup-
ply electric light and heat to provincial towns, and also to manu-
facture electrical machinery.

A coxpany, called the Co-operative Telephone Co,, of the
counties of Lake St. John and Chicoutimi, Que., with headquar-
fers at Hebcrtwﬂe. has beea formed (o baild and operate a tele-

.phone line. Capnal stock, $10,000.

F. Botvin, an employee of the Ottawa Electric Light Com.-

-pany, at Ottawa, while at the top of a pole accidentally touched a

live wire. His hands-were burned to the bone and he fell 30 feet
to the ground. He may not recover.

P \Ichucm.w. postmaster at Summerville, Ont., was killed
by an el:ctnc car on.Aug. 23vd. Deceased was walking on the track
of the fromnto & Mimico Electric Railway, and was not seen by
the molorman until tbe car was almost upon him.

Tae Belt Line Electric Railway from Montreal to Point aux
“Trembles, is now being graded: work sbung camcd on in both
dxrechon:. The contractors-for gmdmg work are Imy Mills &
Murphy, who will finish their work in Nov ember,

Lo'mozv. Ont., Street Railway Co. are about to increase their
solling" stockby 10 new electric motor cars. The .car bodm are
being mmufmured in -St. Catharines, the wheels at St Thomas,
the motorx a& Peterboro and the trucks at Moatreal.

Tas chrn Electnc Lighe, Hnnng and Power Co., of Van-
couver, havemads an qﬁ_'c_t to light-that city.for 10 years for 27)$c
per lamp 2,000 candle power, if 200 lights are used. The incan.
descent lights to be farnished at 3{c. per ampers per hour.

AT Windsor, Ont,,. C, McLeod, a lineman employed by the
Windsor, Sandwich & Amherstburg Street Railway. came in con-
tact with aloose tmllcy -ARIre - onAngust the 22nd. He received a
curreat of. 500 voits, and tbougpbadly xnjnred he will recover.

Tag annanal meeting of tho;toc!a-holdcrs of the New Bruoswick

Electric Telegraph Company'w;s held: at Rothsay on August 12,
tho old board of directors were ro-clected. They are: C. W.
Weldon, president; D. C. Dawson,” secretary-treasurer; ‘L. J.

.Almog, J. J. Tucker and D. M. Suthezland.

E. F. CLeMENTS, manager for Canada of ths Standard Tele-
phooe Company, New York, visited Charlottetown, P.E.L, a few
days ago. Ho s trying to get permission- to construct' a telophone

-system on the Island. This granted, ho willlasd a cablo at-Cape

Traverss and begin operatioas next spring.
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Tug Galt and P'reston Electric Railway will be extended into
the village of Hespeler in a few weeks

Tue Bell Telephone Co.’s long distance telephone between
Montreal and Toronto will soon be completed

Tug Ladies' College at Whitby is putting in an electric light
ing plant. The engine is a 50 horse.power Robb-Armstrong.

AsucrorT, B C, purposes putting in an clectric light plant and
a waterworks system.  Steam will be used to generate power.

Tug Laurie Engine Co., of Montreal, is shipping the large
new engine for the power-house of the Winnipeg Street Railway.

OrTAWA, with §5.000 population, has 50.000 electric lights.
This makes Ottawa the most extensive user of electricity in the
Dominion.

Tre Star Manufacturing Co, of Listowel, Ont., has oflered
to build and operate a lighting aud power plant at Listowel, if an
exclusive franchise 1s granted.

Tur new works of the Welland, Ont., Electric Light Co are
now in operation  They are operated by } 100 horse power engine
The company will supply both light and power

Tue Halifax Flectric Railway Company has ordered two 300
horse.power Kobb-Armstrong engines in addition to two of the
same kind now under construction for them.

‘Tue Brantford Electric and Power Company has applied for
an injunction to restrain Wood Bros from using the canal water
for their mill on the 'vwer Cumpany s watenwvay

A cosmraxy to be called the Brockville Electric Railway Co. is
being organized in that town to build a street ratlway 1in Brockville
and Ehzabethtown. 1t will have a capital of $200,000.

Tae Parry Sound Electric I.ight, Heat and Power Co, Parry
Sound, Ont., is applying for incorporation with a capital stock of
$20.000 to supply light. heat and power to that town

Tur North Sydney Electric Company has decided to enlarge
their plant, and have ordered two dynamos and an engine. The
latter is a 100 horse.power Robb-Armstrong eagine, supplied by a
Monarch Economic boiler from the Robb Engincering Company.

AT the annual meeting of the North-West Electric Company,
beld 1in Wiampeg, the following board of directors was elected for
the cnsuing year G H. Strevel, pressdent; J. M Graham, G. A.
Simpson, ] A. Mcarthur, and H. Cameron, manager and secretary.

Tue Welland Power Supply Canal Co is now fully incor-
porated, and when their channel is completed will give an unlimited
supply of the cheapest power in the world, with its headquarters at
Thorold The giving of this charter is exciting alarm among our
Amecrican neighbors, who have discovered that it gives the promot-
ers power to divert the Niagara River as a whole over the escarp-
ment at Thorold.—Thoreld Post

Tue International Radial Railway Company isasking Hamilton
for a subsidy large cnough to warrant them entering that city with
their electric mailway  The company will include the following
places in their route. Millgrove, Carlisle, Freclton, Morriston and
Aberfoyle, and the townships of East and West Flamboro, Beverly.
Pushinch, Guelph and Waterloo. giving the residents of these places
rapid and cheap communication with the markets of Hamilton and
Guelph, and canncction with the C.P.K system at Shaw Station.

THE first clectric vessel seen in the upper Rigaud Lakes is
owned by O Higman, chicf clectrician in the Inland Revenue De-
partment at Ottawa  The lauach is called the **Minosee ™ She
isthirty-scven fect in length with a beam of scven feet, carrying
filty-two storage batteries, with a four horse-power motor, and when
charged will run about seventy-five miles. The wheel and rudder
are both attached to the same shaft, and so arranged that one man
can manage the motor and steer  Her average speed 1s eight miles
an hour  She will accommodate thirty persons comfortably.

JorEs Benx, a popular employé of the Montmorency Electnic
Power Co., met with a painful accident last month, reports the
Quebec Telegraph, while working at the new swatchboard in the
distributing house of the company in St. Roch s, There happened
to be a live wircclose at hand at the time, and this was accident-
ally touched by the end of the pincers which Mr. Behin was using.
The clectric current, with a power of 2,000 volts, was thus trans.
ferred through the medium of the pincers tothe switchboand, which
instantly burst into flames, and was extinguished with the greatest
difficulty. Mr. Behm's hands were badly burned, and the gold ning
on onc of his fings:-. was partially melted, while theend of the steel
pincers where the current made connection with the switchboard
was completely fused  He was taken to the bospital, and s recov-
cring.
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By a recent decree the Roman Catholic Congregation of Rites
has declared that electric light cannot be used for the purposes of
worship proper, but can be used for the iljumination of churches.

M. FrAser, engineer and manager of the Toronto and Sub-
urban Electric Railways, has inspected the route of a proposed
electric line between Welland and Fonthill, Ont., and states that
much freight would be moved by the line,

A LITILE seven-year-old girl, named E. Blanchard, was run
down by an electric car in Montreal a few days ago. The child’s
legs were completely severed from her body, andshe died within
ten minutes of being admitted into the hospital.

Tue Toronto and Suburban Railway Company's extension of
their clectric line to Weston, a distance of about seven miles, was
opened for traffic on the 2nd inst. An agreement between the same
company and the county council of York is being discussed for an
extension along Dundas street from Toronto Junction to Islington.

Tue Canapiany Excinuer thanks the Eugene F. Phillips
Electrical Works, of Providence, R.1, for a second invitation to
their annual clam bake, which was held on the 17th ult.  For over
a year we looked forward to the delights of that clam bake, and
regret that press of business at home has again interfered. They
say that the Eugenc Phillips Co. do this function up in grand
shape, and we hope to see it if a third invitation comes this way

Work on the Lachine Rapids Hydraulic and Improvement
Company's scheme is now making rapid progress. As regards
frazil ice, a report of Dr. Robert Bell, of the Geological Survey,
states that they will have to contend with no anchor ice except that
formed in the river and lake above their works: for, ** although
water may remain open beneath bridges or overhanging rocks or
large fir trees, frazil isnot observed to form in such situations.”

Tue Grand Valley Railway, to connect with the Canadian
Pacific system, isto run, if built, from Brantiford to Berlin, 7:a Galt,
thence to Waterloo, and then on through \Wellesley to Listowel.
The provisional directors have chosen the following officers: Presi-
dent, E. Carl Breithaupt ; vice-president, Fred. Colquhoun; secre-
tary, Herbert J. Bowman; treasurer, J. E. Skidmore ; Messrs. Burt,
of \Waterloo, and Boutciller, of Berlin, together with the officers,
were elected an executive committee.

ersonal.

Major H A. Gray, C.E,, returned to Toronto by the steamer
* Vancouver,” after an cnjoyable sojourn of three months in Eng-
land. ’

F J Porr, science master in the Collegiate Institute, Strat-
ford, has resigned. to become assistant to Prof. Goodwin of the
School of Mines, Kingston.

Dr McMasTeR has been appointed principal of the Toronto
Technical School in succession to Mr. Merrill, the late principal,
who has gone to Pittsburg, Pa.

A. W. S¥ipeg, who was in the employ of Alexander Relly &
Co., Brandon, has formed a co-partaesship with D. N. Russell,also
of Brandon, to carry on a milling business at Wawanesa, where a
aecw mill is being erected.

PresSipEST J. J- York, of the C.AS.E., io company with Secre-
tary-Treasurer T. Ryan and Trustee J. G Robertson, arc cnjoying
a few weeks vacation at Portland, Me., and will also make an ex-
tended tour in Massachusetts. .

Geo. A. Goopwiy, member of Inst. C.E., and past president of
the Society of Civil Engineers of England, is now in Johannesburg,
South Africa, superintending some mining plants in that great gold
field. Mr Goodwin is a Canadian.

Ax0XG the numerous honors and presentations showered upon
Private Hayhurst, winner of the Queen’s Prize at Bisley, John
Bertram, of the Canada Tool Works, Dundas, gave him a coatly
diamond ring on behalf of personal friends, chicfly belonging to the
firm.

Tue late Warden King, the well-known manufacturer of Mon-
treal, left about half a million, and made many charitable bequests.
He left the Manitoba Theological College $5,000, and home and
foreign missions $2,000 cach. To these and kindred socicties be
leaves a total of $45.000. .

J. H. Housser, manager of the Massey-Harris Co.’s Works,
of Brantford, Ont., was. presented with an address and a gold
headed cane by the employees of the iem.  Mr. Housser is about
to movs to Toronto.
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It is reported that the general managership of the lnter-
Qceanic Railway may be given to \Walter Morcom, at present
general manager of the Mexican Southern. He is a Canadian, and
kaown in railway circles all over the United States and Canada.

97{3 gatent %ﬁ ew,

48,036 R. McWilliam, West Newton, Penn., dust collector.

48,037 E. B. Repp, Washington, Columbia, U.S.A., metallic roofing
tile.

45,038 E. S. Merrill. Portland, Me., transom fastener.

4S.040 W. T. Cogreshall, Melrose, Mass., steam boiler flue cleaner

45,041 L. L. Smith, Toronto, cinder sifter.

48.042 C. Frost, New York, N.Y, car coupler

48,093 F. L. Street, Neodesha, Kan, low pressure alarm for air
brakes.

43,034 A. S. Hodge and J. H. Hodge, both of Boston, automatic
relicf valve for radiators.

438.045 D. F. Allen, Richburg, New York, N.Y., rotary eagine.

45.048 S. Salter, Wal Wal, Victoria, Australia, mould board for
ploughs.

46,046 J. H. King, Piqua, Ohio, and W.
Minn., grinding machine.

45,051 N. Lampman, Woodstock, Oat., car brake attachment.

45052 C. C. Young, Ellsworth, Me., lubricator.

48.053 J. Weldon. Elmore, Ohio, sash holder.

45.057 M. D. Luehrs, Cleveland, Ohio, machine for threading bolts

48,060 W. Clark, Galt. Ont., planing machine.

45063 J. G. Wilson, Fort Washington, N. Y., wood bleck flooring.

48,0606 F. X. Guay, St. Maunice, Three Rivers, Que., Monocycle.

48,070 S J. Johnston, Leesburg, Virginia, U.S A, combination
tool.

J. Decan, Minneapolis,

48,071 H. G Hicks, Walpole, N.H . welding-compound.

$8.073 M. Walker, Port Huron, Mich., ball and socket joint

48,076 C. E. P, Hobart, Cherokee, Iowa, sced planter.

48.0%0 J. Shank, St. Katherine’s Works, Scicnns, Edinburgh, Scot-
land. rag or beating engine.

45,081 P. Lord, Iberville, and P. Amesse, Montreal, both in Que-
‘bec, hay press.

48.082 F. K. Caswell, Hartford, Conn., hot water heater.

45,083 J. J. Malley and H. }. Brinkcnlmmp.both.ofSt. Louis, Mo.,
range tank.

35,088 J. E. Dalrymple, Chicago, Iil,, telephone signalling device,

45,059 J. E. Dalrymple, Chxmgo, 1., telephone.

38,092 J. H. Fitzgerald, Neapolis, Virginia, railway gate.

45.004 J. Player, Topeka, Kaa., car wheel.

48,101 J. and E. Hall, London, England, appatatus for Jprodicing
cold.

15,104 The Plenkharp Barrell Machine Company. Columbus, Ohio,
hoop-making machine.

4S.124 L. Epstein, London, Eng., storage voltaxcbaltcr)

48,127 J, McAllister and A. C. Hobbell, both of South Manistique,
Mich., off-sctting device for sawmill cammiages.

4S.131 T. Keene, Birkenhead, Eng., packing for piston rods.

45.133 B. H. Tindal, Amsterdam, Holland, manufacture of sccond-
ary transformer coils.

45.135 G. E. Hibbard, Chica,o, 111, automatic fire extinguisher.

18.132 The Gould Coupler Company, New York, locomotive baffer.

4S.153 H. Boyd'aad E. Frantz, both of Copley, Penn., car coupler.

$5.157 E. A. Bryant, Muarshficld, Wis., rod packing.

45,171 Consolidated Car Heating Company. Albany, 2
heater.

38,179 C E. Parks, Waterton, Wis., slat and wire fabric loom.

45.195 W. H. Beal, Anson, Kan., wire stretcher.

38,797 S.0. Jones and G. H. Atwood, both of Stillwater, Minn,,
piston valve.

48,200 E. C. Davis, Crookston, Mison,and E Dans. Hyde Park,
Mass., tic and fastening for railway rails.

3S.217 'H. L. Sulman, London, Eng., tréatment of precions dres.

48221 J. ‘R. Penberthy, Baffalo, N Y., apparatus- for repairing

: asphalt pavements. .

48.237 N. Sam]bson, Riviere du Loup, Quc.‘rachcl Al

48,244 W. H. Walsh, Albany, N.Y., railway signal

48,246 D. D. Wilson, Toronto, Ont., chemical fire engine.

48248 H. J. Combes, New York, maltiple cylmdcrs‘cam eaginé:

N, clectric
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AMERICAN PATENTS.

The following 1s a list of patents recently granted in the
United States to Canadians. This list is specially furnished to
Tug CaNaDIAN ExcingER by Hanbury A. Budden, patent solicitor,
Montreal.

513.469 R, Drury, assignor of onc-half to J O. Thorn, Toronto,
bath.

543.727 William Duffield, London, Oat., pencil sharpener.

543.488 Richard Kinsman, Galt, Oat., quoin.

543.492 S. J. Laughlin and j. Hough, Toronto, Ont., drawing,
sketching and designing table.

543,535 Thomas Mounce, Toronto, Ont., hasp-lock.

543.842 Henry C. Biette, Toronto, Ont., autographic register.

533.155 John Cox, Victoria, B.C., edger.

543.855 Francis N. Denison, Toronto, Ont., short-circuiting device
for stopping dental motors.

544.100 George Hurst, Canso, N.S., lobster-trap,

544.903 Henry C. Mitchell, Toronto, Ont., boiler-covering.

514.146 Horace A Wortman, Sydenham, Ont., fence-post.

544,40t Hugh Cotter, Burlington, Ont_, bag supporting device.

544,295 A. 1. Farnam, Dunham, Ont.,, fly catcher for use on

. animals.

544,619 John Hazlett, Kingston, Ont., steam boiler.

544,586 Frank S. Meaue, Montreal, Que., gas or oil engine.

544.375 George Philips, Victoria, B.C,, sanitary grate.

544,490 G. H. Smith, assignor to A Mathews, Toronto, Ont.,
child’s safety skate

343.493 Jedithun N Wigle, Ruthven, Ont., magazine camera.

545.338 G. H. Bowie, assignor of one-half to J. C. Rogers, Ottawa,
Ont., automatic vending machine.

545.322 Adolphus Davis, Moatreal, Que., filter.

535,07t Dicudonné J. Grondin, Yamachiche, Que , evaporator.

535.328 Earnest A Le Sueur, Ottawa, Ont., means for counter
balancing end-pressure in steam turbines.

545.126 Florian Lebel, Montreal, Que., hub-attaching device.

545.167 H. C. Malsness, Stratford. Ont., automatic dust-collector.

'545.086 John D. Mantion, Hull, Que., and E. G. Shepard, said

- Mantion assigoor, and said Shepard assignor of two-
thirds to El. Leetham and C."D. Chitty, Ottawa, Ont.,
match-racking machine.

545.372 John MacFarland, Austin, Ont., car.moving bar.

545.130 James H. AMcKechaie, Granby, Ont., foot.wear.

545.241 Robert Menaugh, Victoria, B.C., mcans for obtaining
power by rise and fall of tide

.545.141 Thomas Walsh, Montreal, Que., firc-alarm box.

545.143 A. White, assignor of two-thirds to C. R. Sutherland, To-
ronto, and A. S. King, Ottawa, Ont , skeleton lettering.

545,183 J. \Wright, assignor of onc-hialf to F. Wright, Montreal,
Canada, steam enginc indicator reducing gear.

515.579 R. Bustin, assignor of two-thirds to W. Vanwart, Frederic-
ton, and J. R. McConnell, .\Ia.ryS\'lllc. Canada, car
{fender.

545.771 R. Bustin, assignor of two-thirds to W. Vanwart, Frederic.
ton, and J. R. McConnell, Marysville, safety attach
ment or fender for cable, electric or other cars.

535456 W. B. Cowan, Guelph, Ont., triturating and emalsifying
machiae,

545.,93 William O. Goll\nls. Ottawa, Ont., perforating machine.

$45.557 ‘Charles S. J:ckson. Bridgeburg, railway switch.

545,510 Matthias Larner, Milltown, yarn protector attachment for
spinning machines.

Tue preliminary report of the American commission to coquire
into the effect of the Chicago drinage canal oa theé levels of the
great lakes, shows that there is very little reliable data to go upon;
bat it is probable that the abstraction of 10,000 ft. per sécond by
this canal might cause a lowering of the lakes by six inches. Snch
achange would scriously affect not only all the American, bat the
Canadian harbors. Under the laws of the United ‘States these
changes cannot be made without federal authority: and, whatis
toore important to us., they are 2o infrattion of international law.
The report farther says that while the channels and harbors of the

.great lakesbelow St. Mary's Falls will be injurionsly affected by a

dimioatidn in depth, the inner harbor of Chicago will be diminished
also'by the introduction of a current, which in the preseat condition
of theriver, \sith the minimum -flow of 5.000 cubic {feet per second,
is*cnurc]y inadmissible. The board of trastces have not yet deter-

" miaed upon a plan of treatment of this navigable chanrel, and their

plans mhy, the report soggests, be-such-as -to improve, impdir; or
destroy-its-btility as-a-navigabic river.
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AN Anglo-American company has been organized in Egypt to
build an electric road {from Cairo to the Pyramids.

A piscovery of yellow cedar was made some time ago in the
northern part of British Columbia. This wood takes on a beautiful
polish, and is particularly suitable for cabinet work. Fifteen thou-
sand acres of these trees were acyuired by a Vancouver company
who have sold out to an English syndicate for $40,000 cash and
$250.000 stock in the new company. It is estimated that there are
over 100,000,000 feet of this lumber available for commerciat pur-
poses, and it is valued at $50 a thousand.

Tur performances of the Ronald engine at tha}ecem test made
in Toronto were most creditable, and considering tHat the conditions
were against the Canadian engine and in favor of the Merryweather,
the makers of which made special efforts in this c{se, we think the
Toronto City Council should have bought the Canadian engine.
Mr Ronald has not had generous—perhaps not even fair—treat-
ment in this instance, but the work of his engidé will bring him
credit in other quarters if it does not effect a salg of his engine in
Toronto.

Tue amendments to the Ontario Factory Act passed at the
last session provide that where two or more persons occupy the
same room or premises, and employ in the aggregate six or more
persons, each of the employers shall be responsible for the proper
sanitation of the place. This isto provide forthose cases where
several work-rooms are situated in the same bhilding, and where
each one shifts the responsibility on the other, Another clause
prohibits the employment of children under fonﬂeen years in any

factory except acanning or desiccated fruit factory. Another clause
is designed to provide for more segurs guarding of dangerous parts
of machinery, flumes, doors, bidges, etc., but leaves a large dis-
cretion in the hands of the factoryinspector. In regard tofire
escapes, arope is qrdered for every window in any factory having
more thana ground floor flat. When an explosion occurs the in-
spector must be notified of the same within twenty-four hours
under a penalty of $30. The new Act authorizes the appointment
of a female inspector of factories.

CapT. J. Murray, the well.known contractor and vessel owner,
died suddenly at his home in St. Catharines on August 27th.
Deceased was president of the Castleman Lumber Co., and vice-
president of the North-West Central Railway. Hedid work cn the
Welland Canzl and other public works.

Sabscribers changing thelr rosldences aroe reminded to notify
us, giving both uld and new addreasos, so that delivery of thelr
CANADIAN ENGINEER may bo uninterrnpted. 7The date on
address slip shows when sabscription s pald to. Those.In arrears
will oblige by an early romittance. Montreal City subscribers
may pay at our Montreal oftlco, 43 §t. Sacrament Stroet.

MARINE ENGINEER, afed 38, Srst-class certlScate Board of Trade, Eng-
land, tralned on the C with considerable experience on ocean-going
steamers, wants 2 sltaation on aﬁom or afloat. Has references. P.O. Box 408,
St, John, New Brunswick.
IVIL, E\G!NEER. age 31, with good expericate in railcoad and general
C ing, wants Bositl of any somWHu fnstruments and Srstclass
refereaces. Box 195, Collmgwood Ont.

MICHIGAN MlNth SCHOOL, Houaurow, Mics. Ahigh grade tech-

nical school. hcllr.\l work. Elective system. Summer courses. Gives

gczfce olf S.BLE. M d D. Laboratoties, shops, mill, etc., well equipped.
tal write to the secr

oF calogacs i o e . E. WADSWORTH, Ph. D, Director.
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