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THE SECOND VOLUINE COrPLETE.

This number closes the second year of THE Cana-
piaN ENGINEER, and an index of Vol. II. accompanics
this paper for the convenience of those who wish to
bind it for reference. Any reader wishing to have the
volume bound at our offices can do so, on remitting $1
in addition to the subscription, and sending us the back
numbers express paid. The bound volume will be
returned express or post paid in a few days after receipt
at either our Montreal or Toronto office. The price of
the bound volume to non-subscribers is $2.

Every reader who desires to extend the influence
of the paper, and who knows a friend who would like
to subscribe, will confer a favor by getting their order
to begin with the new volume in May.

For Tue CaNADIAN ENGINEER.
DOWN IN A BELGIAN COAL [1INE.

BY B. LIPPENS, MONTREAL.
(Concluded from last issue.)

Let us now speak of the dangers to which the colliet
is exposed. It is omly just to say that everything
threatens him. The four elements, earth, water, air,
and fire, are all his enemies, and can destroy at any
moment his feeble existence. Notwithstanding all the
precautions possible, in spite of stone walls, and beams,
and scaffolds, which support the ceiling, the immense
volume of eaith and rock above his head may fall
dowa and bury him alive at any moment. Is this not
tertible?  Yet accidents of this kind may occur in any
sort of mine. It happens sometimes also that sudden
inundations destroy the mines. The water accumulated

in old excavations or underground holes finds suddenly
an inlet, rushes in with violence, carries everything be-
fore it, men, horses and wagons, and smashes the
doors and woodwork. After this scourge has passed,
anyone looking on would see an underground river, the
black waters of which are covered with dead bodiesand
fragments, and everything enveloped in a silence more
profound than the grave.

But the greatest terror of the collier is fire-damp.
This requires an explanation. Certain species of coal
evaporate constantly, though in small quantities, a kind
of gas called carburetted hydrogen. This gas, when
pure, burns like urdinary gas, but when mixed with air,
it forms an explosive mixture. One part of this gas
mixed with six parts of air produces a most violent
explosion.

A small spark of fire is sufficient to produce ter-
rible accidents. It is expressly forbidden minerstohave
mn their pockets pipes, matches, or anything that can
produce fire; they cannot even open their own
lamps, for they are so thoughtless and so accustomed
to danger that they throw themselves into it without
necessity and cause their own ruin by their imprudence.
Most accidents are czused by the rashness of the
miners themselves. It must be remarked here that
with a safety lamp, it is possible to go into a gallery
where the explosive agent is accumulated, though it
would not do to work there. This lamp was invented
by Sir Humphrey Davy, who discovered that a flame
surrounded by a metallic tissue caused only very small
explosions within the lamp. The safety lamp has been
much improved since its invention, and has rendered a
great service to humanity. When an explosion occurs
a terrible detonation is heard at a great distance. In
the centre of the explosion everything is crushed,
smashed, upset. Carriages, tools, timber, rocks, coal,
and dead bodies are all seen in a confused and irextri-
cable mass. At the same time carbounic acid, called by
the miners choke damp, is formed when the mine fires,
and fills the galleries, killing those who are near the
scene of the disaster. The shaft is often damaged and
blocked up, and sometimes all sorts of debris are vomited
from the shaft, which seems turned into the crater of a
volcano. When there is morethan one-third of pure coal
gasgatheredin the galleries, thereis no explosion, but the
gas takes fire. As that gas is much lighter than air, it
fills the upper part of the galleries, and when. it catches
fire, the only way to escape is to run on hands and feet
as quickly as possible. There may be three or four
minutes time available for escape in that way, but the
heat soon becomes so intense that the unfortunate
colliers cannot be saved. When the galleries are not
very low, interesting scenes sometimes take place.
Then is the tune for courage and self-devotion. Some
are brave enough to run under the fire covered with an
impenetrable cloak, and having on their heads a sort of
absorbent hood, dipped in water; so they rush in,either
to drag out those that are helpless, or to get the fire.
extinguishers to work. These are cylinders which throw
out a gas that serves to put out the fire. Sometimes
they succeed in choking the fire by shutting the doors



and depriving it of air. The most extensive catastrophe
caused by a fire of this kind took place in 1869, at
Avondale, Pa, in which 300 miners lost their lives.
Same miners of the neighboring districts sacrificed their
lives while endeavoring to rescue their comrades, not a
single one of those that were below escaping. Some-
timesit is necessary to shut the shaft in order to smuther
the fire, and if that succeeds, the air pump has to work
several days afterwards in order to drain out the foul
air.  In a very few instances it has been necessary
to flood the mine with the water of the river,
That was done on one occasion near St. Etienne
(France), and it took three months to put the
fire out. In a similar instance, it took a year
and a half to master the fire in a mine of Pennsyl.
vania. If there be no water at hand, and subterrancan
holes bring air into the mine, it may burn for years. 1
was told that there is a mine in Scotland which has
been burning for forty years. Near St. Itienne, at a
place called Brilé, a mine has been on fire for two cen-
turies past. The same occurred in Wales, in which
case the fire underground heated the surface of the
ground so thoroughly that the soil, which was marshy
and light, became exceedingly fertile, yielded two crops
a year, and allowed the cultivation of plants of the
tropics. But the firec went out after three years, and
that strange hot house in the open air disappeared.

Some details on the life and habits of colliers may
not be without interest here. In Belgium there are
about 100,000 people working in the coal mines. In
England the population of the mining districts is more
than half a million ; it is somewhat less in FFrance, and
much less in the United States. They are generally, at
least in Belgium, simple minded, rude, ignorant people,
more cspecially the older ones; for in these lat-
ter years the 1ising generation is a good deal bet-
ter educated and instructed. Still it is very amus-
ing to hear some of the older men explain their pe-
culiar geological theories. The carth, they will say, is
a living being ; water is the bloud and coal is the mar-
row of the ecarth; explosions or inundations are the
ways by which it takes revenge on those that cut and
wound it. A new seam should not be commenced on a
Friday, for it would become lime-stone. If a miner,
on his road, meets a black cat, or scts his foot on two
bits of straw forming a cross. he will go home and not
descend thai day, in order to avoid an explosion. Mnes
have also their special spirits, and some of them are
very wicked—at least that is what the miners say.
They break the shafts and galleries, steal the coal or
change it into blackstone, run away with the lanterns,
and play all sorts of bad tricks like truant school-boys.
Some miners will pretend to have seen them, and
describe them as four, or even ten-footed beings; others
allow them no feet at all, and so it would be very hard
to class them in natural history.

But these men, though often frightened at nothing,
have a superhuman courage when there is real danger.
To save a comrade from a perilous position, they will
olten stake their own lives, and even fight over the
honor of going first to meet the danger. Thousands
of volumes could be filled with the stories of courage
and self-sacrifice which have been witnessed in these
dark regions.
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THE SWELLING AND SHRINKAQGE OF EXCAVATED
NMATERIAL,

BY CHARLES BAILLAMRGE, CITY ENGINEER, QUEBEC.

The Harbor Works, Quebec, as we all know, have
been fruidful of suits and counter-suits bearing on the
question of allowances to contractors by engineers in
charge, for what may be termed the swelling or expan.
sion (in French, foisemament) of excavated material, as
compared to the space it occupics in situ.

These allowances were never contemplated at the
time the works were commenced. ‘The timekeepers or
overseers (some of them) had admitted in enquéte having
Leen paid by the contractors as well as by the Govern-
ment, without stating what for. Nevertheless, had the
contractors been satished with the quantities of dredg-
ing they had been paid for at the respective prices of
25 to 35 cents per cubic yard, according to depth, it is
not likely the query would ever have ansen; but they
were not or pretended not to be satisfied either with
the total quantities or with the proportional ones,
claiming that there was more of the deeper dre Iging at
35 cents, as against that at a less depth and price.

It is this that caused the Government to appoint
an engineer, Mr. Steckel, to overhaul the quantities and
ascertain whether in reality the pretensions of the con-
tractors were in any way or to any eatent well founded ;
the curiosity of the Government and suspicions being
also aroused by the fact that the payment of the in-
spectors by the contractors must have been in some way
for value received.

Mr. Steckel’s inquiries led to the fact that not only
were the contractors absolutely without a leg to stand
on in their claim for additional dredging, but that they
had actually been paid for quantities by 33 per cent. in
excess of the actual or sifu measurement ; and it was to
cover this over-quantity and eliminate, if possible, any
suspicion on the part of the Government that the idea
was hit upon of explaining it as due to an allowance or
percentage which, it was pretended, was made and
should be made to cover the swelling or expansion of the
material.

To render this plain, it must be remembered that
the contract stipulated scow measurement, and it had
to be shown that the additional quantity given by scow
measurement, as compared with the situ estimate, was
explainable by said pretended swelling or increase in
bulk of the excavated material.

Now, had the tests made by Mr. Steckel borne out
the pretended swelling or expansion, the contractors'
pretensions would have held good, that they were only
actually paid for net scow quantities; but Mr. Steckel’s
experiment on some 1,500 yards of material which he
caused to be dredged for the purpose from the interior
of the wet dock, and therefore absolutely similar in na-
ture to the material taken out by the contractors, in-
stead of showing an expansion of 33 per cent.,only gave
barely 3 per cent., which being indicative of the fact
that some unhallowed practices had been resorted to,
cither in the way of putting in more scow loads than
had actually obtained, or by entering as scow loads
fractional portions thereof, or scows unfilled or only
partly filled, the Government sued the contractors for
reimbursal of money overpaid in that manner. And
that something must have been wrong or crooked some-
where must be admitted, from the fact that when the
contractors saw irom the cvidence adduced that the
case appeared as if it would go against them, they com-
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promised the matter with the Goverament by offering
to reimburse a certain sum on the overpaid dredging.
From the very contradictory evidence given in the
case, varying from nought to 4o per cent., it would ap-
pear that this expausion of excavated or broken and
disintegrated material is a very much unknown quan-
tity, and in fact very little that is reliable is known on
the subject. In reality, such expansion varies from
%, or 87} per cent., in the case of a solid cubic yard of
stone broken into road metal, not only down to nothing,
but in certain cases or with cerlain soils passes to the
other side of zero, and becomes minus or a shrinkage
or diminution of the material excavated or loosened
into its elementary parts.

Very few authors allude to the subject in any way,
and few or no experiments have been made to ascer-
tain and tabulate the ratios and their time-varying
values.

Trautiome has it, under the heading not of expan.
sion, but of ** Shrinkage of Embankment;” that ¢ Al-
though earth when first dug and loosely thrown out,
swells about one-fifth part, so that a cubic yard in
place averages about one and one-fifth, or 1.2 cubic
yards when dug ; or one cubic yard dugis equal to five-
sixths, or to .8333 of a cubic yard in place, yet, when
made into embankment, it gradually subsides, settles or
shrinks into a less bulk than it occupied before being
dug.”

He gives the following approximate averages of the
shrinkage ; or, in other words, the earth measured in
place in a cut, will, when made into embankment.oc-
cupy a bulk less than before by about the following

proportions :
Gravel or sand about 8 per cent., or 11n 12} less
Clay or sand about 10 or 1in10 less

Loam R § or1 in 84 less
Loose vegetable sur-
face soil, 1s - or 1in 634 less

Puddled clay 25 .

He adds that from some trials of his own, 1 cubic
yard of any hard rock in place will make from 1% to 1
cubic yards of embankment, say an average of 1.7 cubic
yards; or that one cubic yard of rock embankment re-
quires .5882 of a cubic yard in place. He found that a
solid cubic yard, when broken into fragments, made
about (1) 1.9 cubic yards of Joose heap: (2) 13 yards
carclessly piled, (3) and 1.6 yards carefully piled ; or (4)
1} cubic yard of verycarelessly scabbled rubble; or (5) 14
yards of somewhat carefully scabbled; or, in other

words, that
No 1 gives of solid

ori1in 4 less.

parts .526, and of voids j23=1000

No =2 * 570 . * 430==1000
No 3 630 - ¢ .370==1000
No. 4 - . 670 - * .330==1000
No 5 .- " 800 - ** .2003=1000

It need hardly be said that in dealing with such
comparatively non-absorbing material as solid stone,
these ratios can easily be obtained by weight or by the
quantity of water displaced.

These figures of Trautiome I am in a position to
substantiate only as regards a solid yard of stone re-
duced to road metal, the solid yard weighing two tons,
or 4,480 pounds ; while the same bulk of metal gives
only 2,440 pounds, or little over one ton, as ascertained
by actually weighing a cubic yard of the metal as a
basis from which to determine the number of cubic
yards supplied and to be paid for on our Quebec con-
tracts, of about 30,000 cubic yards, for the last two
years.

Now, while common earth or dirt, when freshly
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excavated, may swell some 20 per cent., or one fifth, as
Trautiome says, such is not the case with sand of the
description dredged on the site of the Quebec Harbor
works ; nor has the writer upon trial found it to expand
or occupy in the loose a bulk greater by more than 5
per cent. than in the solid or in siti, and from experi-
ments purposely made from successive heights by the
writer, and on which to base his testimony as given in
the Exchequer Court in suit alluded t¢, he found that
the wet sand, as excavated and handed up by the dipper
and then dumped into the scow, did fall just with such
a thud or force or weight of impact as to consolidate it
or cause it to enter into exactly the same space as it
occupied in sitn in the bed of the river, and that conse-
quently the contractors could claim no allowance for
expansion on material of the kind.

Many apparently plausible arguments were ad-
duced to shake the faith of the court in the premises;
that is, in the result arrived at by the experimental work
of Mr. Steckel on some 1,500 yards of the material, as
already stated, such as the fact of the out or overflow-
ing water from the surface carrying with it a heavy per-
centage of the stuff; and so it would, had it been mud
or sludge instezd of sand; as if the court were blind
enough not to see that even if the assertion were true
it would be no argument anent tne correctness of the
result arrived at, since the stuff, if any, falling over-
board, would flow or fall back into the excavation being
made, and be scooped or dipped up again, and again
find its way into the scow.

Col. Moore, who as a contractor on many dredging
operations, had never heard of any expansion or swell-
ing of excavated material beyond 14 to 20 per cent., in-
stead of 33. showed how in some cases the scow
measnrement actually ran short of the quantities in situ
by the fact that in tidal waters, or with a greater or less
strength or velocity of current keeping the loosened
material in suspension, much of it was actually floated
away, the current in such case doing a notable per-
centage of the work for which the contractor was being
paid.

[t was argued also in the case that the quantities
were increased by the material introduced from somc
100 acres of the city drainage ; but it could not be shown
that this would have given more than the fraction of
an inch over the dredged area, as though some trifling
sewer sediment might, under the velocity due to its

,coming from the city heights, reach the docks, the

almost immediate reduction of this velocity to nought
on reaching tidat level, would cause such sediment or
material to settle down immediately, and short, by
hundreds of feet, of the site of dredging operations.

Of course there is an expansion or an allowance
which should be made over and above net quantities
in estimating dredging and excavation of every kind;
but this hinges in no way on swelling of the material
to he taken out, but on the fact that such dredging or
excavation can not be confined to the exact figure of
the section, and there is of course a tendency in our
human nature to overdo the thing a little or travel into
side issues, when paid for by the yard at a good round
paying price; asn tunnelling for the New York aque-
duct, where the price per cubic yard of rock excavation
was some $7, if the writer remembers well, holes were
found in which a man could stand erect above the brick
vaulting or lining of the tunnel, or between the extrados
thereof and the top or roof of the excavated space.

That material thrown into embankment should give
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a shrinkage of from 8 to 25 per cent. is of course not
to be wondered at, when we consider for a’moment the
compacting effects of rain, the running away of the
material by side rills and streams down the slopes of
the dump, and that it is rarely given such breadth of
base as not to allow of the material settling down to a
greater ratio of base to height than that originally
allowed.

But there are cases of refilling of e¢xcavated ma-
terial where not only does the material filled in, and
without any ramming down or consolidation, not leave
a swelling above the normal level or surface of the
ground, as it should to the extent at least of the mate-
rial displaced by the sewer, drain or conduit of any
kind, but where the stuff filled in actually falls short of
the quantity required to fill the trench

This apparently paradoxical phenomenon, which
the writer has often noticed during his extended practice
and experience, and which has often been observed in
wonder by non professionals, is due to the fact that the
scil 1s loosened and swollen before it is excavated or
cut into by frost and atmospheric agencies, in the same
way as may be observed of the fall-ploughed and fur-
rowed surface of a field during the ensuing spring.

Again, the earth is tunnelled into and through in
all directions by worms, and honeycombed by foramini-
fera, so to say, though not of such microscopic dimen-
sions as those we know of geologically ; and to proof:
the heaps of soil brought to the surface by ants and
other agencirs of the kind, as if the mounds raised by
termites, honeycombed with their myriad nests, should
be expected, if demolished and the material thrown
back in sifu, to rise again to the same height or
swell to similar dimensions when all the living cata-
combs have been filled in.

That common earth may swell at first on being
loosened and then be subsequently compacted into its
original bulk, is due to the fact that the molecules or
particles thereof being plastic and compressible, their
parts are thus made to interpenetrate each other or to
flow, so to say, into the vacant spaces between adjoin-
ing particles, just as certain substances may do, as oats
and other elongated forms, when shaken, settle down
and occupy less space by arranging themselves to fit
the one into the space between the others ; but the par-
ticles of sand being solid and incompressible, and all in
contact cn all sides with their neighboring fellows, they
can no more be shaken or compacted into lesser bulk,
except very slightly, so that such substances as spheri-
cal shot and peas, being in close contact, cannot be
made to fit closer by any vibratory or impacting
process.

The foregoing has not been written in any spirit of
antagonism to the contractors or any of those connected
with the work, nor as espousing cither side of the ques-
tion, but merely rehearses what has been brought out
in evidence and here alluded to, and the matter dis-
cussed with a view to enlighten the profession and
invite argumentation on a technical, important, and
very much disputed subject of inquiry.

AT the recent meeting of the National Electric
Light Convention, in Cleveland, the committee on data
rcad a very interesting report, and \V. R. Gardener,
one of its members, related his method of making a
test of the Pittsfield station for the purpose of finding
the ratio of the different items entering into the cost of
developing energy. The items were as follows :—1st.

Steam cost, including coal and water only. 2nd. Cost
of engine, including wages of fireman, boiler repairs,
interest on boiler room investment, fire and boilet iusur-
ance and depreciation of boilers, which is estimated at
5 per cent. 3rd. Cost at the switchboard, including
wages of engineers, dynamo tenders, mechanic and
wiper; repairs to electric plant, interest on steam electric
plant and real estate, insurance on entire building and
contents, oil and waste. 4th. Cost at lamp or motor,
without depreciation, including the above, and general
salaries, office expenses, cost of carbons, interest, inci-
dental expenses, incandescent lamps, law expenses, oil
and waste, steam and electric repairs, line repairs,
taxes, wages, wiring and wiring supplies. sth. Cost at
the lamp or wotor, intluding depreciation on total in-
vestment, which is placed at 5 per cent., but including
drop in lines from station to lamp or motor. Taking
the fifth item as the total cost, Mr. Gardener found the
steam cost to be 33.8 per cent. of the whole; the cost
at engine 6.8 per cent. more, or 40.6 per cent. of the
whole; the cost at switchboard 26.4 per cent. more, or
67 per cent. of the whole; the cost at lamp or motor
without depreciation 15.7 per cent. more, or 82.7 per
cent. of the whole; cost at the lamp or motor, includ-
ing depreciation on investment, 17.3 more, or 100 per
cent. He called attention to the great importance of
the first factor and advised the greatest care in the
selection of coal and its economical use.

A MICROMETER ATTACHMENT.

—

\W. T. Thompson, last month, presented before the
Canadian Society of Civil Engineers a paper describing
a new micrometer attachnment for transit instruments.
In connection with the transit telescope it affords the
means of measuring with great accuracy small vertical
angles between the limits of 0.8 and 3. It consists of
a metal box firmly attached to the vernier plate of tran-
sit in a plane atright angles to the horizonal axis of
telescope, and containing a micrometer screw, with
divided head and vernier, and two movable nuts, and
bears against a vertical clamping bar, being kept in close
contact by a spring. The head of the screw is divided
into 100 parts, and is read by the vernier to the y444th
part of a revolution, and as cach complete revolution
moves the nut through th of an inch, the gk4th part
will move it through the 33 55th of an inch, and as the
length of the clamping bar from centre of axis to point
of contact with nut is 63 inches, this will move the tele-
scope through an angle of 0.8,” which is the smallest
that can be measured with this micrometer. The index
nut is for recording the number of revolutions made by
the screw ; it has 20 threads to the inch, and the edge
of box is divided into 20 parts to an inch, so that each
turn of the screw carries the index nut through one
division ; therefore, in making any observation, the
number of complete revolutions is read off from the
scale, and any fractional part from the divided head
and vernier. The clamping bar consists of two parts
so arranged that the telescope may be moved in altitude
either by the micrometer or by the ordinary tangent
scgew, so that when desired the micrometer may be set
at zero or any reading, and the telescope accurately set
on any object by the tangent. In measuring distances
with this micrometer, the writer has used for a base a
light round rod 30 links in length, about 2 inches in
diameter at the bottom, tapering to 1 inch at the top, and
provided with a universal spirit level to ensure verti-
cality, with three targets, one 5 links from the bottom,
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onc 10 links above this, and one at top of rod, giving
a clear distance of 25 links between the outside targets.
The targets were formed of bright tin, and black
rubber tacked on the rod. The tin reflecting light
and the black rubber absorbing it, the division
between them was very distinct. The lower targets, 10
links apart, were only used in measuring short distances,
the outer targets, 25 links apart, being used in all other
cases. If a distance of say 4o chains be measured on a
piece of level ground or upon the ice, and the number
of turns of the micrometer screws required to move the
horizontal wire of the telescope from one target to an-
other be noted, then as the base 1s very short as com-
pared with distances to be measured, 1t may be con-
sidered to represent the arc which subtends the angle at
the instrument, and this angle will vary inversely with
the radius or distance. As, however, at different dis-
tances from the instrument the difference of refraction
of the targets will vary slightly, it is necessary, in order
to prepare an accurate table for reducing the observed
readings to distances, to notice the actual readings at
each chain of distance from 5 chains up to 50 chains,
and interpolate the readings for differences of 10
links. The distances corresponding to any observed
readings can then be at once obtained by inspection.
To determine differences of level and establish grades
on preliminary railway and other surveys, the tele-
scope must be provided with a good spirit level, and
the horizontal wire adjusted to define a horizontal line
when the bubble is at zero. Then if we note the point
on a rod at the distance of say 500 feet where this line
strikes, and turn the micrometer screw through one
revolution, the distance between the two points on the
rod being measured, 1-s5th of it is the rise or fall in 100
feet for one turn of the screw, and we can now prepare
a table giving the number of turns required for various
grades, also of the rise or fall in feet at different dis-
tances; these tables should include the effect of cur-
vature and refraction. Wealsorequire a target rod con-
sisting of two pieces sliding upon each other, in order
that the piece carrying tle targets may be pushed up or
down, so that the lower target can be set at the height of
the telescope above the ground, and clamped in position.
The distance between the targets may be 5 or 6 feet,and
a table for reducing observed micrometer readings todis-
tances can be prepared in the manuer already described.
We are now prepared for surveying and obtaining the
levels and distances along any preliminary line without
the use of the chain or any other instrument. The
mode of proceeding will be as follows: The instrument
being set up at the starting point of the survey, and
carefully levelled, the direction of the line is fixed by
readings of the horizontal circle, the bubble of telescope
level brought to zero and reading of micrometer noted,
then the lower target being adjusted to the height of
the telescope, the rod-man proceeds along the line and
holds the rod at all points where any marked changes
of inclination occur, the distance to each point being
determined from readings on the targets; also the differ-
ence between the micrometer reading for level zero and
the reading on the lower target gives the difference of
level by cousulting our table. We may also obtain the
direction, distance, and difference of level of points on
either side of the line referred to the Instrumental
Stations, and without planting any stakes except at
these stations, collect the necessary data for preparing
a plan, profile and cross sections of the line, from which
a location can be decided on, which would then be
chained, staked and levelled in the usual way.

THOMAS MONRQ, PRESIDENT CANADJAN SOCIETY CIVIL ENGINEERS.

Thomas Monro, President of the Canadian Society
of Civil Engineers, is an Irishman by birth, and came
to Canada in 1850. He was immediately employed
under Thomas C. Keefer on various surveys—Montreal
and Kingston Railway, St. Lawrence Bridge (now the
Victoria), Montreal water works, etc., until 1854. From
1854 to 1856 he had charge of a portion of the G.T.R.
construction at Prescott. From 1857 to 1859 he was
assistant engineer on the Hamilton waterworks, and
resident engineer on the Hamilton and Port Dover
Railway. From 1860 to date he has been in the ser-
vice of the Canadian Government as an engineer.
During this period of over 35 years Mr. Monro has been
engaged in some very important works, a resumé of
which is as follows: In 1863 he was appointed one of
the Government inspectors of railways, and in 1864
specially sent to report on the best means of supplying
water to the Parliament and Departmental buildings at
Ottawa. In 1868-9 he examined the east coast of Lake
Huron and north shore of Lake Erie, with a view to
the establishment of harbors of refuge, and also made

* a partial examination of the east end of the Dawson

route asa proposed means of water communication
with the interior. In 1870-71 he located the present
pew Welland Canal. The next year he was appointed
engineer in charge of the \Velland Canal enlargement
between the lakes. This work was, however, subdi-
vided, and Mr. Monro superintended the construction
of the new line of canal north of Allanburg, on which
all the lift locks are situated, and remained in charge
up to the end of 1888, the canal being deepened to 14
feet. In 1889 he was specially sent by the late John
Page to survey and report upon the question of locating
a new canal between Lakes St. Louis and St. Francis.
After much opposition this canal, named by Mr. Monro
the “ Soulanges Canal,” is now in course of construc-
tion on the line recommended by him, and from his
designs and specifications. Several important changes
have been made in the plans of locks, weirs, etc., which
it is believed will result in facilitating the passage of
large vessels, and, by the general introduction of con-
crete, reduce the cost of the works. Mr. Monro has
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also demonstrated by experiment the feasibility and
economy of operating the locks, weirs, etc., with elec-
trical apparatus, an account of which appeared in Tug
CavapiaN ENGINEER last year. In 1891 Mr. Monro
was sent by the Government to England to examine
and report upon the Manchester Ship Canal.  He is at
present engaged, with other Government engineers, in
looking into matters connected with the improvement
of the harbor of Montreal. Mr. Monro designed and
constructéd the waterworks at St. Catharines and Mer-
ritton, Ont., and reported on systems for Simcoe, Clif-
ton, etc.  He has had extensive experience in subjects
connected with hydraulic engineering. He isa member
of the Institation of Civil Engincers, and was elected
President of the Canadian Society of Engineers for
1893, at its last annual meeting. Mr. Monru’s profes-
sional career was the subject of a complimentary bio-
graphical sketch in Cassier’s Magazine for November,
1892, written by F. Houghton, to whom the \writer is
indebted for some of the facts contained in this notice.

ASSOCIATION OF ONTARIO LAND SURVEYORS.

The first steps towards organizing the Association
of Ontario Land Surveyors were taken in the latter
part of 1885, and were initiated by Willis Chipman,
C.E., then of Brockville, who entered into correspond-
ence with representative members of the profession in
different parts of the province. As a result, a meeting
was held at the old Parliament buildings in Toronto,
on 23rd February, 1886, the conveners being Otto J.
Klotz. Preston; G. B. Kirkpatrick, Toronto; I". Harry
Jones, Brantford; Jno. M. Moore, London ; P. S. Gib-
som, Willowdale ; G. B. Abrey, Toronto; M. ]. Butler,
Napanee; Lewis Bolton, Listowel; Prof. Galbraith,
Toronto; Alex. Niven, Haliburton; and Edgar Bray,
Qakville. At this convention a constitution and by-
laws were adopted and officers nominated. 1t was
decided to hold annual mectings of the association, at
which papers on various topics of interest to the pro-
fession should be read, and the whole proceedings of
the meetings published 1n the form of annual repoits.
‘T'hus was the association launched, not without some
misgivings as to its future, as many, particularly among
the older members of the profession, held aloof and
looked upon 1t as an ephemeral institution. The steady
progress of the association has shown that these mis-
givings were ill-founded.

Under the by-laws, standing committees were annu-
ally appointed by the council to have charge of the fol-
lowing branches relating to the interests of the associa-
tion, viz., land surveying, drainage, engineering, legis-
lation, instruments and publication. A standing com-
mittee on entertainment was afterwards added, as, since
the year 1887, the annual dinner has been recognized as
not the most uninteresting feature of the meetings. The
association began with a membership of twenty-five,
which was increased during the first year to seventy,
and during the years preceding incorporation to one
hundred and twenty.

In 1891 it became apparent that the time forin.
corporation had come, and steps were taken with that
end in view. A bill was drafted and submitted to the
Hon. Commissioner of Crown Lands, who, being con-
vinced that the proposed Act was in the interests of the
public, introduced it as a Government measure. This
bill, with a {ew amendments, reccived the royal assent
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on the 14th of April, 1892, and the association became
a body corporate, having perpetual succession and a
common seal, with power to hold real estate and to
pass by-laws, not inconsistent with the Act, for the: (a)
Government, discipline and honor of its members,
(b) Management of its property. (¢) LExamnation and
admission of candidates for the study and practice of
the profession. (d) And for all such other purposes as
may be necessary for the working of the corporation.

The management of the affairs of the association is
vested in a council consisting of the Commissioner of
Crown Lands, a president, vice-president and six other
elective members.

The president, vice.presidenf and secretary-trea-
surer are clected annually, while the councillors hold
office for terms of three years, two members being elected
in each year. The meetings of the council are presided
over by a chairman of council, who is annually elected
by the council from among its members, and who is also
ex-officio chairman of the board of examiners,

The board of examiners is composed of the chair-
man of council and six other members, of whom two are
appointed by the Licutenant-Governor-in-Council and
four appointed by the council of management, each
member thus appointed holding office for three years.
The secretary-treasurer of the association is also ex-
officio secretary of the board.

Since incorporation the membership of the associa-
tion has steadily increased, and now includes all the
legally practising land surveyors in the province. There
are now 213 active members and 42 who have regis-
tered and withdrawn from practice.

With the exception of the cityengincers of Toronto
and Ottawa, every city engineer in the province is a
member of the O. L. S. Association, and nearly all town
and county engineers in Ontario are also members.

The board of examiners is composed of the fol-
iowing persons: M. [. Butler and G. B. Kirk-
patrick, appointed by Lieutenant-Governor in Council,
and P. S. Gibson, A. Niven, M. Gaviller and R.
Coad, appointed by the council of management, the
chairman being My, V. Sankey.

Candidates for admission to apprenticeship are
examined on the following subjects: Penmanship,
Orthography, Arithmetic, Logarithms, Algebra, Euclid,
‘T'rigonometry, Mensuration and Drawing.

Candidates for admission to practice are examined
as follows: Geometry, Algebra, Plane and Spherical
Trigonometry, Mensuration, Descriptions, Useand Ad.
justment of Instruments, Laying out of Curves, Prac-
tical Astronomy, Survey Act, Mining Act, Municipal
Act, Registry Act, Ditches and Water Courses Act,
Levelling, Principles of LEvidence, Taking of Field
Notes, Preparing Plans, Geology and Mineralogy.

The majority of candidates for the final examina-
tion during the past few years have been graduates of
the Ontario School of Practical Science, McGill
University and the Royal Military College.

Within the last year a large room has been secured
for the exclusive use of the assuciation, with a vault
attached, and has been fitted up as a library and
repository.

The association collects books, plans, pamphlets,
ficld-notes, diaries, ctc., and any other documents per-
taining to the early surveys of Canada, also instruments
of early manufacture. Biographical sketches of the
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carly surveyors are also being received, and each vol-
ume of the Proceedings contains a portrait of one of the
prominent pioneers of the profession.

Two important questions are now being grappled
with by the association. (1st) A topographical survey
of the southern part of the province based upon a
geodetic survey. (2nd) A thorough exploration of
the north half of Ontario and the country beyond.
Eventually both efforts will doubtless be crowned with
success.

‘I'he following list shows the officers from the be-
ginning :
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THE TAYLOR HYDRAULIC AIR COIMPRESSING
’ SYSTEM.

The demand for greater economy in power supply
has of late years turned the attention of thinking men
to compressed air as a means to this end, and, as int1-
mated in our last issue, it has fallen to the lot of
C. H. Taylor, of Montreal, a practical miner and
mechanical engineer, to be the first to perfect a system
of air compression, which preliminary tests indicate to
have all the features to commend it o the attention of
anyone within a reasonable radius of a natural water
power. '

The first attempts to utilize compressed air for
locomotive purposes were made as far back as 1850,
but were unsuccessful; and it was only in 1872 that a
French engineer, M. Mékarski, made a study of the
problem. His researches, based upon laws of thermo-
dynamics which were new at that time, led to a result
that was at once a success.

In the compression of air by mechanical compres-
sors, where the initial force is generated by steam or
turbine wheels, the loss of energy between the initial
force and point of application has been such as to mate-
rially limit its sphere of usefulness, while the necessity
for keeping the mechanical parts in perfect repair
greatly added to the cost of production. So much has
this been the case that, until recently, the use of com-
pressed air as a transmittable power has been limited
mostly to mining operations, where it becomes a ne-
cessity.

Another feature operating against the mechanical
compressor as an economic power-producer is the heat-
ing of the air in compression, and subsequent loss in
shrinkage by cooling in course of transmission. To
partially obviate this two methods have beon adopted,
one by the use of cooling jackets round the cyiinder,
and even in the piston, which 1s only recommended for
mining’plants; the other by the injection of a spray of
cold water, which is better adapted to the purposes of a
central compressing station. This also has its disad-
vantages, as the small particles of water produced by
the spray are further subdivided by the heat caused by
the compression, and add to the natural moisture of the
air. To insure the fullest possible efficiency it is also
necessary that all automatic valves, pistons, etc., be
kept in absolutely perfect working order, necessitating
the services of skilled labor of the highest order.

The natural moisture in the atmosphere, when
taken into the compressor, increases in proportion as
the air is compressed, and the greater the compression
the greater the heat which holds this moisture in sus-
pension, until it reaches the transmission pipe, where it
undergoes condensation by contact with the cold iron,
which, in winter, in cold climates such as ours, is a pro-
lific source of trouble through the freezing up of the air
pipes. .

Notwithstanding these drawbacks a wider field of
usefulness for compressed air has been opened up by its
adoption as a motive power on some of the tramway
lines in Paris, France, and Berne, Switzerland.

In Le Monde Moderne for February, M. E. Bouge-
naux gives a full description of the whole system, from
which we learn that the motors are of two sorts, one
being simply locomotives drawing several ordinary
cars, and motor-cars carrying passengers. These
motors carry the compressed air in sheet steel tanks
which are charged at the power stations with sufficient
air at'a given pressure to enable them to run a certain
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distance before being re-charged, and * may be com-
pared to a watch which, after being wound up, dis-
tributes the accumulated force to make the hands move
for a certain time.” The machinery at the central
power stations is somewhat complicated and consists of
a saturating heater or boiler,through which the air is
forced with a view to heating it, thereby counteracting
the tendency to freeze on expansion. The plant 1s
composed of machinery to create power, apparatus to
compress the air, reservoirs to accumulate the air, and
devices for loading and piping the air.

As a general rule steam is used as power to com:
press the air, but in one instance at Berne, Switzerland,
natural waterfalls are used in conjunction with turbine
wheels.

Notwithstanding all this machinery it has been
found to work satisfactorily and economically, and it is
claimed that the cars are light and clean, allow no
smoke or steam to escape, are noiseless, and do not
frighten horses. There is no danger of explosion as
from the starting point the pressure always becomes
less and less. They can be stopped suddenly if required,
as one motion only is required to transfer the power
from the motor to the brake. M. Bougenaux concludes
his description with a comparison of the cost, and says:

“ It has been calculated that the expense will not
exceed o fr. 27 per car on the line between the Louvre
and St. Cloud and Versailles; o fr. 42 on St. Augustin-
Vincennes, and o fr. 26 per car for trains of two cars.

“ These figures are interesting when compared with
the result of the ¢ Omnibus et des Tramways Nord *:—
“ Traction by horses (omnibus, 1893). o fr. 64
“Traction by electric storage battery o fr. 52,

In the Taylor system all the objectionable features
seem to have been overcome or reduced to a minimum
with the best results.

Briefly stated, the air is compressed by the direct
action of falling water without the aid of any moving
machinery, and practically without expense for main-
tenance or attendance after installation.

By this system any fall of water varying in work-
ing head may be utilized, and any pressure required
can be produced and uniformly maintained up to the
capacity of the water power, delivering the compress .
air at the temperature of the water, and in a drier state
than is possible by any known means of compression,
thereby avoiding all loss by condensation or shrinkage
by cooling of the air after compression.

"

For a better understanding of the system, we would.

refer the reader to the accompanying diagrams.

The water may be conveyed to the compressor by
means of an open flume; or, as shown in the diagram,
through a pipe supplying a tank or stand pipe round
the headpiece of the compressor, where it can attain the
same level as the water in the dam or source of supply.

Around the headpiece are placed a large number of
small, horizontal air-pipes, dra*ing their supply of air
through larger vertical pipes, which extend above the
surface of the water and open to the atmosphere.

As the water enters the down flow pipe and passes
the ends of these small air pipes, it draws in the air in
the form of small uniform globules, which, becoming
entangled in the descending water, are carried down to
the receiver at the bottom of the pipe, compressing the
air by the pressure of the water surrounding these
globules until they reach the point of separation. This
pressure is maintained so long as there remains any air
in the receiver.
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The receiver is sufficiently large in diameter to allow
the air to rise to the surface of the water therein, from
whenceit is taken through the air pipe for transmission
to be utilized as power or for other purposes. The
water, being kept down by the pressure of the air, is
forced out through the open bottom of the receiver and
up the shaft around the down-flow pipe to the tail race
level.

The compressor is so constructed as to permit of
its being regulated to furnish any proportion—f{rom one-
third of its capacity—using water proportionately with
a like efficiency.

As already stated, a most remarkable feature of
this system is that, notwithstanding that the air is com-
pressed by the weight of the water and in actual contact
with it, the air so compressed is delivered in the receiver
and thence to the transmission pipe drier than when
drawn in from the atmosphere.

At first sight this would seem impossible, but it is
well known that in a high temperature moisture is held
longer in air than in a lower temperature, hence the
contact of the air globules with the cold water keeps
down the temperature usually caused by the comnpres-
sion of air, and the atmospheric moisture held in the
globules condenses, as it were, on the walls of these
globules, and at the point of separation the air and
water are absolutely separated, leaving the air all ready
for distribution at the same temperature as the water it
has just left, and drier than when first taken in through
the small air pipes.

Another feature is that the power of the water can
be converted into compressed air at any pressure per
square inch, giving the same efficiency at either high or
low pressure with a far less loss of energy than by any
other process of transforming a water power into
transmittable force, and with unvarying pressure.

Should the volume of air taken down be greater
than that being used, it accumulates in the receiver
until it forces the water below the lower end of the
receiver, and the surplus passes up with the return
water, thereby forming a perfectly automatic safety
valve, without requiring any attendance whatever. It
will be observed that the material used in the construc-
tion of the down-flow pipe need only be of sufficient
strength to carty the weight of water and pressure gen-
erated in the working head of the water power, as once
it reaches the tail race level the internal pressure is gra-
dually neutralized from that point down by the pressure
in the return water surrounding the down-flow pipe;
so that any pressure almost may be reached without tn-
creasing the strength of the down-flow pipe. The ma-
terial for the down.flow pipe may be of iron, or wood
hooped with iron, and the shaft may be constructed of
the cheapest of timber; and as it is preserved by being
constantly in the water, there is practically no limit to
its durability.

By this system low falls, otherwise useless, may be
utilized, and the same pressure obtained as from high
falls, the horse power being determined by the diameter
of the down-flow pipe, and the height and volume of
water in the fall, while the pressure depends solely upoa
the depth of the well or shaft, therefore any desired
pressure can be obtained.

By reference to the diagram it will be noticed that
the head piece is telescoped into the down-flow pipe,
and raised or lowered by means of a hand wheel on top,
thus permitting the flow of water to be regulated, or to
lift it above the water level and stopped entirely, and
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by means of side screws or bolts the arca of the inlet
to the down pipe may be increased or diminiched, so as
to regulate the speed of the water past the end of the
air pipes, and then fixed at the most efficient working
point. At the bottom of the dowa-flow pipe is an up-
right cone which turns the course of the water towards
the circumference of the receiver, thus facilitating the
escape of the air from the water, while round the cir-
cumference, to turn the course of the water back to-
wards the centre, as indicated by arrows, is a deflecting
apron un-ler which any air then in the water is caught
and conveyed through a small pipe to the main body of
air in the receiver. )

The whole system is fully protected by patents and
is controlled by a joint stock company, and charter
applied for under the title of the * Taylor Hydraulic
Air Compressing Co., Ltd.,,” with a capital of $300,-
ooo, and headquarters at 183 St. James St., Montreal.
The gentlemen composing the company, before finally
acquiring the rights, submitted the models of different
sizes to Prof. John T. Nicolson, Professor of Mechanical
Engineering and Thermodynamics of McGill College,
who submitted them to one hundred and nineteen tests,
extending over a period of six weeks, and concluded
his report to thesc gentlemen with these words:—

“1 must admit that any prejudices or doubts !
may have had (some of which 1 expressed in conversa-
tion) regarding the feasibility of the undertaking. have
now completely disappeared, and I entertain a2 most
favorable opinion of the merits of Mr. Taylor's
system.”

THosE receiving a sample copy of this number, and
intending to subscribe, should forward their names at
once in order to get the coming volume complete.

Durixg the last twenty years the number of iron
foundries and machine shops has greatly increased in
India, and the country is less dependent on Europe for
general ironwork. The following is a list of such
structures of iron and steel as ate built in India:
Coasting and river steamers, launches, barges, steam
boilers, bridges, tanks, piers and jettics, sluice gates,
buildings, engines, steam pumps, turbines, sugar-
crushing machinery, oil mills, cotton, hay and other
presses, and grinding mills. The railway companies
build their own rolling stock, but they import the
wheels, axles, tires, and other iron work; rails also are
imported, as are also steel sleepzrs, which are much
in vogue in place of timber. Bolt, chain, and rivet
making are not yet kncwn as separate industries.
Wire working is a steadily-increasing industry, being
readily taken up by the natives. Locks, of fairly good
quality, are made in Bombay and Calcutta, but none
of the manufacturers appear to possess a key-cutting
machine, or a good sct of machine tools Machine
tools are made, but in small quantity, most of the tools
being imported. Textile machinery is entirely made in
England. Agricultural implements are in small de-
maund, on account of the poverty and ignorance of the
cultivators. India possesses only one glass factory
conducted on European mecthods, and this is in Cal-
cutta. There are a few smaller glass factories, but
when they do not use broken imported glass, they turn
out goods of an inferior quality. Good glass materials
are to be found in India, and a factory for the manufac-
ture of soda-water bottles alone would. according to
American Consul Sommer, of Bombay, find occupation
for a large number of operatives. Window glass is now

largely used throughout India, where only shutters were
used before. It is obtained principally from Belgium.
In brick and tile-making there are few factories having
the appliances for making bricks by machinery. The
tiles most in use are of native design and manufacture.
A tube of clay is spun by hand on a very simple wheel
made of wood and balanced and loaded with clay. 1t
turns on a peg, and having been set in motion, it re-
volves long enough for the operation.  The tube, which
is tapering in form and about four fect long by about
four and a half inches wide, is spht by a piece of string
into halves, which, when dried and burned, become the
country tiles of India. One laver with edges up and
one layer with edges down is what is termed a single
tiling. No fastenings are used, there being only one
support at the eaves of the roof to prevent them from
slipping off. In large towns the European pattern of
tile is coming into vogue. The greatest number of
LEuropean tile factories in India are in Malabar and
South Canara, where water carriage along the coast
affords a cheap means of transportation. The factories
are closed during the rainy season. Oil has been ex-
pressed for many centuries by the ghanee, a mortar,
having a revolving pestle driven by hand or bulls k
power. The residual cake contains a large quantity of
oil and is used as food for cattle. This mill is still in
general use, excepting where Europeans have a hand
in the production, European machinery, of course, giv-
ing better results. Until six or seven years ago vegetable
oils were almost exclusively used for evnry kind of
lubrication in India. At first mineral oilw made a bad
impression, but this was soon removeld. Ghee, a clarified
butter used by the natives, i1s adulterated with vegetable
oils and animal fats.

Tue tenth annual convention of the National Elec-
tric Light Association, which took place at Cleveland,
Ohio, oo the 1gth, 20th and 21st of February, as might
be expected, proved a very interesting event, and was
a great success from start 1o finish. A notable feature
was the presence of three great pioneers of electric
lighting, Brush, Houston and Thomson, and one of the
ost interesting parts of the conveution was the ad-
dress delivered by Mr. Brush. Among the papers read
and discussed were * The Storage of Energy Essential
to the Economy of Warking in Central Stations,” by
N. W. Perry; “ A New Method of Measuring IHumin-
ation,” by Prof. Houston and A. E. Kennedy; “ The
Correct Mcethod of Protecting Electric Currents,” by
W. E. Harrington ; * Large Arc Dynamo,” by C. N.
Black; ** How to Light Large Cities,” (topic); * The
Monocyclic System,” by Louis Bell; *¢ Practical De-
monstration of Protecting Lines from Lightning,” by
W. A. Wurtz; ““ Arc Carbons and the Rating of Arc
Lamps,” by L. B. Marks. The new president of the
Association is C. H. Wilmerding, general superinten-
dent of the Chicago Arc, Light and Power Co. Among
the visitors from Canada present at the convention were
A. J. Corriveau, of the Montreal Park and Island Rail-
way Co., and ]. A. Kammerer, of the Royal Electric
Co., Montreal.

PILE DRIVING.

Major Henry A. Gray, C.E., Toronto, commenting
on H. F. Perley’s valuable paper on * The Resistance
of Piles,” referred to in our February number, says that
recently quite an improvement has been made i the
method of driving piles.
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Two years ago extensive pile-driving was done by
the Department of Public Works of Canada as protec-
tion work, when widening the River Sydenham, at Owen
Sound, to increase the harbor area. Previous work at
this place had shown the difficulty of driving piles
through the sand and other compact material found at
this place, sufficiently long to allow the lower eads to be
below the depth required to be dredged in the harbor,
A very clever mechanic, a partner of the firm of con-
tractors for the protection work—Captain James Canan
—consulted with Major Gray and conceived the idea
that he could improve upon the method of using a jet
alongside the pile, while being driven, to displace the
material through which the pile had to pass, and, in
fact, construct a machine vhich would bore the hole for
the pile, and before the hole thus bored could fill in, in-
sert the pile in place and to its required depth. After
several trials Captain Canan succeeded beyond all ex-
pectations, and, as a result, the following facts will be
of interest :

Fender piles of rock elm, 40 feet long, 12 x 12
inches square, with ordinary pile-driving machine—i.c.,
ram 2,000 pounds weight, fall 20 feet, pile pointed and
iron ring placed around hei:d—alter 200 blows, given in
from 35 to 40 minutes, split below the ring, and a piece
one foot in length had to be cut off the top of the pile
and the ring replaced ; after fifteen more blows the pile
could not be driven any further, and three feet three
inches still remaining above the proper height of the
pile work had to be cut off.

With the use of the boring machine the same sized
pile, viz., 40 feet long, 12 X 12 inches square, passing
through the same material, was put down its full length,
without use of ring, in three minutes, perfectly perpen-
dicular, in line, and close up against the other work,
and to exactly the required height, with nothing to cut
off top ; only the weight of the hammer resting on the
head of the pile, at first, and then settling into its full
depth, a few blows given,.the hammer not being hoisted
more than 2 feet in the leaders, completing the work.
Eighty to one hundred piles, penetrating 20 feet in
depth, have been driven by this method in one working
day of 10 hours.

It may be remarked here, for comparison, that the
U. S. Army Engineers (Vol. 1889, part 4) give a day’s
work of pile-driving, with use of jet, material, sand, with
pockets of gravel, average penetration 18.9 feet, as from
20 to 34 piles. T

With respect to that portion of Mr. Perley’s paper
in which he gives the power of ice adbering to and
surrounding a pile to raise it by the influx of water
underneath—acting as a platform—Major Gray states
that having had considerable difficulty to keep a level
railway track on a pile-bent structure at Catalone Lake,
Cape Breton, from the same cause, he inverted the
piles and by this meaus reduced the friction upwards
(or adhesion), and the ice becomiag free, thus prevented
the piles from being disturbed.

Mr. Canan describes his machine as follows :—

The object of the invention is to design a simple
machine which will rapidly bore into soil under water;
and it consists essentially of a shaft to which a turbine
and an archimedian screw are fixed and containéd in
a casing supplied with water under pressure, and hav-
ing openings arranged in such a manner that the water
forced into the said casing will, in escaping, act up-
wardly against the soil loosened by cutting blades fixed

near the end of the shalt, substantially as hereinaftér
more particularly explained.

Figure 1 is an outside view of my improved boring
machine, partially broken away.
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Figure 2 is a sectional elevation of the same.

A represents a shaft, to which a turbine, B, and a
propeller or archimedian screw, C, are fixed. A casing,
D, is arranged, ac indicated, to contain the turbine, B,
and propelier,C. A collar, E, clamped on the shaft, 4,
rests upon the step, F, formed within the casing, D, as
indicated. Suitable bearings are otherwise provided
for the shaft, 4, so that it can be made to revolve
freely. A collar, G, clamped to the shaft, 4, butts
against the end of the casing, D, so that with the collar,
E, the shaft, A4, is securely held, so that it cannot
move vertically within its casing, D. H represents a
piece of gas pipe, by which the casing, D, is connected
toa powerful pump. I cut or form a coarse screw, a, on
the end of the shaft, 4,and a little above the said
coarse screw 1 fix to th. <aid shalt, 4, a two-blade cut-
ter, 7, the blades being set at such an angle that they
will not only cut into the soil against which they are
pressed, but will elevate the loosened soil so cut. I
provide steel plates, ¥, which are detachably connected
to the blades of the cutter. These plates are sharp-
ened, and in fact form the cutting edges of the cutter,
I. They aré made detdachable, so that they can readily
b2 removed to be replaced by new ones when they afe
worn out, or when they require sharpening. The water
which is forced into the casing, D, under a high pressure,
passes into the hoilow shaft, 4, through its open
end, b, and thence through the hole at ifs bottum ead,
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and as the water is thus forced through at a very high
pressure, thic water escaping through the bottom end of
the shaft, .4, acts upon and excavates the soil into which
the said shaft penetrites. The water which does not
pass through the shaft, 4, is forced through the turbine,
B, thus causing the said turbine to revolve, and as the
turbine is fixed to the shaft, 4, the shaft also revolves
and carries with it the cutters, I, which quickly cut and
excavate the soil into which the machine penetrates.
After the water has passed through the turbine, B, it
immediately comes in contact with and is acted upon
by the propeller or archimedian screw, C, so as to in-
crease the pressure against the water and force it
through the opening, d, formed around the casing, D,
as shown. The water thus forced through the opening,
d, acts against and forces upwardly the soil loosened by
the cutters, I, and by the water forced through the end
of the revolving shaft, 4. In this way my boring ma-
chine quickly perietrates the soil under iater, and
makes a perfect hole to reccive the pile it is in-
tended for.

1 may mention here that I prefer to make the hole
slightly smaller than the pile it is made for, so that the
said pile may be gently tapped into position, and be a
good solid fit for the hole. Should the machine
encounter rock, I provide a diamond drill which may
be readily attached to the end of shaft, 4. As I donot
ciaim anything in the mechanism for raising and lower-
ing my boring machine, it is not necessary to describe
or show any mechanism in this specification. It will
be sufficient to say that suitable mechanism must be
provided by which my boring machine may be readily
lowered to the bottom of the water and as easily with.
drawn after it has performed its work. It is also neces-
sary to provide simple mechanism by which the pile
may be easily lowered and guided into the hole pre-
pared by the said boring machine. Although I con-
sider that a turbine wheel connected to the shaft, A4,
and operated by water, will be the best means for revolv-
ing the said shaft, it would of course be possible to
drive it by means of stcam or gearing, in which case
the turbine would be dispensed with, and the other
power substituted.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

READABLE REPORT PROM BRO. EDKINS.
Editor Caxaviax Excingex:

Dear Sir—On Feb. 13th last I visited Brockville No. 15,
C.A.S.E., and found that branch progressing very favorably under
the direction of W. F. Chapman, their energetic president  On the
night in question it happened to be ** Educational Night,'” and I had
the pleasure of secing several of the members do some good work
on the blackboard, and also indulge in some hearty discussions.
One thing struck me very forcibly as illustrating the educational
benefits to be derived by cengineers from membership in the
C.AS.E,, viz., I saw several members figure out the heating sur-
face of a given size of boiler, and the h.p. of an engine, who could
not do simple multiplication when they joined the association.
Brockville No. 15 have a hall to themselves, and have furnished it
comfortably, and meet generally twice a week. Bro. Chapman,
the president, is very popular with the members, and deservedly
s0, for-he devotes a large portion of his time and energy to their
interests.

I also visited Kingston on Feb :5th, and had a talk with the
leading members  This association now has a membership of over
40, and has held very instructive and interesting mectings during
the winter.

Being in Guelph a few days ago. I called on Bro. C. J. Jorden,
and was pleased to learn that No. 6 is beginning to show signs of
increased activity again.

1 would particularly ask the secretarics of associations in my

district to report their meetings and all matters of interest to engi-
neers happening in their several localities to Tuz Cawaviax
ENGINEER, and also to take the trouble to see that their associa-
tions are correctly reported in the dircctory, with the proper names
of officers attached. A post card will put this matter right at any
time.

If the engineers in any town where there is no association
would like to organize, and will write me, I shall be glad to furnish
all particulars.

Yours very truly,
’ E. A. Epxiys,
Prov. Deputy, Ontario

Toronto, March 25th.

HOW HAMILTON HOLDS OUT.
Editor Caxapiay Excinerx:

At our last meetings considerable business of importance was
transacted, and a go6d number of interesting discussions actively
indulged in. Among the most important subjects was * The Re.
quirements of an Engineer ** at different plants, and what kind of a
man is required as engineer. This discussion arose upon the
appointment of the two representatives to wait upon Sir Oliver
Mozwat in connection with the bill asking the Government to grant
an inspection and license law, and the members of this lodge
were very much pleased with their report upon their return home.
We intend holding our annual supper on Good Friday Eve, at the
Commercial Hotel, same place as last year, and it is unnecessary
for me to say that all attending will have a good time.

\Wss. Norris, Cor.-Sec.

Hamilton, March 21st, 1895.

ODD ITEMS FROM OTTAWA.

Frank Merrill, of Ottawa, has passed the examinations of the
Stationary Engincers’ Association for a first-class cenificate.
Steven Martin, of Kars, has passed for a third-class certificate.
Frank Robert, of the Ottawa branch of the association, conducted
the examinations. The members of the association in Ottawa are
still discussing the many advanced ideas on * heat,” expressed by
A. M. Wickens, chief engineer of the Government buildings at To-
Tonto, in a recent address before the Ottawa braach of the Sta-
tionary Engineers’ Association. Ottawa engineers are asxiously
watching the bill now before the Ontario Legislature, making the
examination of engincers compulsory.

THE ALLARD PROCESS OF HARDENING COPPER
AND ALUMINUM.

Correspondence of Caxapiax ENcGINEER,

Answering to your request of the 6thinst,, for information as
to the Allard process of hardening, tempering copper, aluminum,
and referring me to the Citadel, Quebec, for the result of a recent
test of what I understand from the makers of the gun to have been
of aluminum, but which the report—copy of which 1 append—
savs to have been of copper—I beg to say that, desirable as it
would be that the old secret of tempering these softer metals had
been re-discovered, and by one of our own countrymen, I can find
nothing tangible on the subject. I have written Allard himself,
and Carrier, Laine & Co. Their silence portends ** Nothing to
say.” -

Now, as to the test of the gun, which as you will sce by the
report was only a twelve-inch one, with a ¥ inch bore,and ¥
inch thickness, or a little more, at the breech—the test merely
consisted in two trials of the gun ; the first with 3¢ oz. powder, the
other with 13{ oz , under these tests the gun neither gave way
nor expanded its bore.

The fact is that, as Capt. Imlah admits, the test was abso.
lutely valueless and proves nothing ; and it is evident to me, as it
must be to you, that the true test would have consisted in having
two guns of cqual size and of the same material, the one hardened
or tempered, the other not so.  Both guns should then have been
tried with equal charges uatil the softer burst ; the charge should
then have been gradually increased in the tempered or harder picce
and the experiment continued till that also burst, and then some
idea could bave been had of the relative resistances of the two
metals as tempered and untempered.  And if sach charges of pow-
der as required to rupture them could not be introduced, hydraalic
power should have becn resorted to.

In otber respects, and though mechanical engineers are reticent
of thetruth for fear of injuring Allard, or of running the risk of
saying what may not be borne out by further tests of the pretended
discovery, 1 can find nothing to the point. One of our best
machinists who was shown by Allard some bits of supposed-to.be
tempered copper, says they did not stand the test he put them
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to, and that possibly they may have been hardened by hammering,
as copper is thus known, under repeated percussion, to become
hard and tough, so he says This view seems to be also borne out
by tho fact sot forth in the Scientific American of March gth, 189s,
page 155, that a 17-inch thick Harveyized armor plate at the U. S.
Carnegie works, after being carbonized, was reduced by reheating
and rolling to a thickness of 24 inches, subsequent to the surface
carbonization process, and found to be toughened, and its internal
strains minimized. DBut that hammering or percussion cannot be
effective in all cases, or with all sizes or thicknesses of metal, my
informant says, is proved by the fact that he tested a pair of copper
cushions, journals, plumbet blocks, or shaft-bearers brought him
by the inventor, one of which purported to be tempered, though
(says he) Allard himself could not tell which. My machinist says
he could see no difference between the two; that Allard then ad-
mitted it was not sufficiently tempered, and took it home with him
to re-temper and returned with it next day, when the man in
-charge of the new test, on being asked by Allard how it stood, told
him to *take it home and temper it a little more
Quebec, Mdrch t4th, 1895

Citaper, Quesec, (Sth November, 1892.

REePORT uron ExrerINENTS CARRIED oUT wiTH Correr MobEL

Gux, TEMIERED BY THE SECRET PROCESS OF FF ALLARD,

Levis, QUEREC.

To Liewt.-Col. C. E. Montizambert, Commandant R 8. Artitlery,

Quebec :

Sir,—The test at the Citadel, Quebec, of the tempered copper
model gun was carried out on the 17th inst.  Measures were taken
before firing, and found to be as follows :

Length of piece coverencennennnnnnn. 12 inches.
*  of bore .eeeeneiiiiiiiinnns . 11,50

Diameter of bore ...eveiivieiniannn. .525

Greatest diameter at breech outside .. 1.025

Before testing, the gun was carefully gauged at two different points,
one and two inches from breech end of powder chamber. The gun
was charged with 3{ oz (adv.) sporting powder, and wadded with a
plug of wet paper driven well home with a mallet; after firing this
charge the gun was examined and gauged at the above-mentioned
points, and the diameters were found to be unaltered. Thenext test
was a very severeone, 13 oz. (adv.) sporting powder being used, leav-
ing only room for a plug of paper, which, as before, was driven hard
home, filling the piece to the muzzle. The charge was fired with a
piece of Beckford fuse. On examination, after firing, it was found
that the gun was without a flaw ; expansion, ifany, was imperceptible
with the instruments at my disposal.
(Sd.) Jas. Barringron, Sergt.-Major.

Tue customs authoritics have for some time past been consid.
ering the b=st method of iasuring uniformity in the collection of
duty on architects’ plans imported into th': country for use in the
erection of buildings here, and the Cont.oller has now determined
to employ the following schedule. Each set of original drawings or
single set of blue prints of same, if brought into Canada as a sub.
stitute for the original drawings, z per cent. of the estimated cost
of the building to be erected thereon. Same, if accompanied by
details, 3 per cent. of such estimated cost. Details, or blue print of
same, if imported separately, 1 per cent. of the estimated cost of”
such detail. \When additional sets of blue priats of the same set
of drawings are imported. such additional setsof blue prints are to
be valued for duty at $s5 per set, in addition to the value of the
original drawings, or first set of blue prints imported in lieu thereof,
as above.

AN INVASION OF OUR RIPARIAN RIGHTS.

Editor CANADIAN EXGINEKR :

Sir,—You may have noticed in the Montreal Star a letter of
mine calling theattention of engincers and tae public to the fact that
Chicago is now building a drainage and maritime caoal which will
reduce by one-thirtieth the outflow at Niagara, shallow lake St
Peter, and require further expenditure in decpening its channel.
Our Amcrican cousins, seeing how unconcernedly we look on this,
have become emboldesed into a $100,000,000 scheme of one or
more canals for business purposes from the lakes to the tide water
of the Hudson.

Provision being made for the widening of the Chicago route
to the Gulf of Mexico, the Goo,000 cubic feet of water per minute
which Congress has empowered it to rob us of, may and will withina
say tea or twenty years, if Chicago's population continues to in-
creaso at the same rate, be swollen to three times the quantity, or

10 per cent., equivalent to a decreased depth of 3 ft.in Lake St.
Peter Now if each of the proposed canals, under the scheme just
laid before the American Scnate, takes another ten per cent., as
according to size may be three times that, or nearly all the outpour
from Erie into Ontario (18 million cubic ft. per minute), nothing
will be left of the St. Lawrence but the drainage of the Ontario
valley and the water poured into it by the comparatively small
Ottawa, St Maurice and other tributaries How can our Dominion
Parliament look on or tolerate this spoliation? Canada has the
same right to her great lakes as has the United States, and if any-
thing, even a better founded title to them, since their supply is
mostly from the north or from Canadian territory, while the oppo-
site side drains towards the South Atlantic. but even if the right
of the two nations to these waters be on an equal footing, how can
Congress or the United States Senate take upon itself to grant
these immense franchises without the consent of our Dominion
Parliament ?

I am most anxious, sir, to know your views or those of the
engineers of Canada in the premises, if you can only draw them
out, and let the matter be discussed by our boards of trade, our

legislatures, our people.
C. BAILLAIRGE,

Member Can. Soc. C.E., City Engincer, Quebec.
Quebec, March 3rd, 1895.

NEW CHEESE BOX MAKING MACHINE.

The cut shown herewith represents the Williams Patent Cheese
Box Nailer and Binder. This machine fills a long felt wantn the
cheese industry of Canada. Cheese boxes are so bulky that they
cannot be kept in stock, and what is wanted is a machine by means
of which boxes can be made quickly when wanted, without the em-
ployment of a number of hands.

On this machine the hoops are fed down oa to the rotary drum,
and held in place by a roller which is worked by a lever, operated
by the right foot  The head is placed in a holder and thrown into
position by one movement of the right hand  (This is not shown in
cut, having been added since this was made.)

The drum is revolved by a lever operated by the left hand, and
the nailer by another worked by the right. This nailer far sur-
passes anythiog of its kind in use. The nails are picked up, passed
down a shute, and placed in position on the up stroke of the lever,
and driven home on the return. By a rotary saw attachment, de-
signed by Mr. MacMillan, the covers and bottoms are made with
great rapidity.

The machine will make any size box used in the Canadian
trade, being readily adjusted. and, with one man to operate it, will
turn out from 400 to 600 boxes and covers complete in a day of ten
hours. The reporter who called to investigate it, and who had
never made a cheese box in his life, turned one out in one minute.
Though no claim is made for the manufacture of more than the
above number per day, it is a fact that on onc of thesc machines
1,000 have been turned out in a day. The machine is compact,
well made, and easily shipped or transferred, and its general adop-
tion by the cheese trade—judging by its reception in and around
Belleville—is only a matter of a short time.

This machiae is bailt by the Mac Machine Company of Belle-
ville, Oat., for the Williams Cheese Box Machine Company, Ltd..
of the same city, who hiold the patent right for Canada, and who
will be pleased to answer all enquiries relative to the machine.
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AGAIN THE HAMILTON POWER CANAL SCHEME.

Editer CANAMAR ENGINKER:

The cubic yard has beenused from time immenorial as a mea-
sure of quantity relating to wortkof eacavating ard filling, but has
never been used to express the value of such work. To say that a
certain work costs so much per cubic yard, conveys no idea of the
magnitude nor character of the work., Nor will it serveto estimate
the costof ather work of othercharacter under other conditicns. The
cost of a work per cubic yard can only be known after ccmpletion
And even then mistakes and eatravagances must Le cmitted. 1he
cost of the work under consideration can only be estimated by sec-
tion, there being three sections of entirely different character, to
wit .— The tail-race under the mountain, the section from the top of
the mountain to Caledonia,and the section {rem Caledonia to Lake
Erie

1 firmly believe that the cut frcm Hamilton to the Grand River
can be accomplished for the sum of $1,800 000, and that all of the
work rcquired to be dore on Grand River can be accemplished for
$1.c00.000. 1 also believe the tail-race and all the work under the
mountain can be accomplished for the sum of $ico,coo. In esti-
mating this character of work, the cubic yard is in no sense a unit.

In regard to the demand for the 100.cco horse-pewer which this
scheme is intended to develop at Hamilten, 1 argue that as this
power can be furnished to the consumer either in the form of hear,
light, or power, cheaper and better than is done by the present
method, it will be adopted  Andin regard to the quantity required,
there can be no doubt that within a radius of so miles of Hamilton
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there is being used at present fully 100.000 horse-power in light,
power and heat, all of which clectricity can supply cheaper and
better: for proof of which I refer to the works now being
put into operation at Niagara Falls, which are to develop 100,000
horse-power, not one-tenth of which will be consumed in the
vicinity, the remainder being intended for distribution to other
points, the nearest of any importance bemng the ity of Buflalo,
over twenty miles distant. The condition at Hamilton will be
cntirely different, as at leastone-third of the power will be required
in the vicinity, onc-third will be required along the lake shore to
Toronto, and one-thizd in the direction of Brantford The forces of
nature are depositing over the surface of the great lakes a surplus
of water, cqual to 230,000 cubic feet per second. one-seventicth {;%
of which falling at Hamilton, will develop 100.000 horsc power,
worth as a commercial commodity $6,000,000,per year.

Annexed is profile of land between Hamilton and Grand River,
which 1 belicve 3s very nearly correct 1 estimate the average
height to be not exceeding 30 fect above lake Erie. The bed of
the proposed canal from Hamilton to Grand River will average 20
fect below the surface of Lake Eric. and will contain in all not
exceeding 15,000,000 cubic yards. 1 estimate the work in Grand
River bed to require the removal of not exceeding 5.000,000 cubic
yards. I have already stated that this work can be accomplished
for the sum of $2,500,000. Now, if there be any information or
satisfaction in reducing this sum to cost per cubic yards, it would be
12 cents per cubic yard for the cut from Grand River to Hamilton,
and 20 cents per cubic yard for the work in Grand River. With
well-selected appliances and honest administration this entire work
should be accomplished for the sum mentioned. There is no
material to buy. Every dollar will be expended for labor. This
great natural force cannot much longer remain idle  Some onc will
put it in harness.

In presenting my scheme for bringing water to Hamilton from
Lake Erie, I stated that a channel 100 feet wide and 15 feet deep,
having a descent toward Hamilton of £ incles to the mile, would
deliver a quantity of water at Hamilton suflicient to develop 100,
0oo horse-power nef.  Mr. Killey says the descent towards Hamil-
ton will require 10 be 2 feet to the mile. Now, 1 make the plain
statement that a channel of the dimension and decline stated will
deliver a given quantity of water for developing poteer, and thatthis
quantity cannot be increased for fower purposes by increasing the
rate of descent, for the reason that in eaact ratio as the rate of de-
scent is increased the net full is reduced, and the increase in flow
due to increased rate of descent will be required to make up for
reduction of net fall.  I{ it is desired to pass water from Lake Erte
to Hamilton for other than power purposes, then the greater the
rate of descent the greater the quantity delivered. 1t is, therefore,
plain that if the channel suggested is not sufficient to deliver the
quantity of water required for poawer, the remedy will be to in-
crease the wid?k, not the depth. The one opposition to the flow of
water towards the lower level is the friction of channel. If the
distance between the two levels be great, the friction of channel
may, as in the case of all navigable streams, consume the entire
power of the fall. The Mississippi river descends 330 feet from
Cairo to the Gulf, a distance of 1,100 miles, and absorbs the entire
power of the fall in overcoming the friction of channel. The
length of the proposed channel from Lake Erie to Hamiltou is
about one-thirtieth of 1,100 miles, and if we divide 30 into 330 feet
fall, we have 11 feet as the proper descent of the proposed channel
from Lake Erie to Hamilton. Thus we have a total fall from Lake
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Eric to Ontario 333 feet, less 15 fect for depth of channel, and 1t
feet descent equals 26 feet, leaving a net fall of 307 feet for develop-
ing power

The Croton aqueduct, which supplies the city of New York.
is ncarly square in form. having a cross-section of fifty-three and
one-third square feet. and a slope of thirty-four feet in thirty-three
miles, through which the water flows with a velocity of tico kundred
Seet per minute delivering one hundred and fifteen million gallons
every twenty-four hours, thus proving conclusively that even in
a channel one.thirtieth the size ot the Lake Erie and Hamilton
channel, and of inferior form, the water will acquire a velocity
much greater than required, with one-kalf the slope claimed as
necessary by Mr. Killey.

As requested by Mr. Killey, T herewith furnish mathematical
proof that the channel described. will pass tlie quantity of water
stated I have carcfully applied the formula suggested by Mr.
Killey to the form, dimensions and conditions of the channel under
consideration, while he has with equal care applied the formula
to a channel of other {orm, dimension, and conditions. Hence the
discrepancy in result. T may here state that the formula relied
upon. being made up from observation of the flow of water through
irrigating and draining canals, does not apply to channels for pass-
ing water for power. In the former case cxcessive slope is required
to set the water in motion during sudden and heavy rainfall, while
in the latter case the conditions once established continue in-
definitely.

i
a+
Accepting formula C = i
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Form of Canal.

% 1124 "f/ "
kg 876 2
‘

a=41065 1 =1811, 0 o.017 for rubble

nt -* 0.00281, s = 0.2in 5000 00004

Area of canal 1500’

Depth 15’

Perimeter = 120/

Mean radius  12.50

Now substituting thése values in the above formula, it becomes

1.811 0.00281
. 4‘_?.5 + 0.0ty * o.00003
oor17 (41.65 + o-——'°°28')
- __0:00004
Vizs0
The 2nd term of numerator = 106,53
o3rd . - 70.25
2nd **  ** denominator = 0538

and summing the terms
¢ + ﬂﬂé = 142.02
1.538
and velocity = ¢ Y12.50 x 0.00004
This radical -= 0 0223 and
Velocity = 142 x 0.223 = 3.17 per second
Vel. x area x 60__).3:_._.3_ X 30 gp

33.000
3.17_X% 1500 X 60 X 62.4 X 300
33.000 (161843)

Now 161843 less 33} per cent. leaves net (107895) horse power.
Yours respectfully,

Wst GoLpinG.
New Orleans, La., March 25th, 1895,

THE MONTICELLO BOILER EXPLOSION CASE.

At Orangeville, March 22, the case of Darragh v. Bowers,
Essery and Frank was tried before his Honor Judge Boyd and a
jury.and resulted in a verdict for the defendants with costs. This
action was brought about by Mrs. Darragh to recover damages for
the loss of her husband, Alex. Darragh, who was killed by the ex-
plosion of a boiler belonging to the defendants at Monticello, near
Orangeville, in November Jast. A large number of witnesses were
examined, and parts of the boiler, including the safety valve, were
put in as evidence by the plaintifi. A. E. Edkins, inspector for the
Boiler Inspection ‘and Insurance Co, was subpanaed by the
plaintiff to give evidence on her behalf, as he had examined the re-
mains of the boiler after the explosion, for the Attorney-General's
department, and had made a report as to the cause, etc.

* It came out in the evidence that the man McQuarric, who was
hired as fireman by the defendant Bowers, was supposed to be a
competent person to have charge of a boiler, he having been accus-
tomed to that kind of work for a number of years, and as the judge
held that there was no cvidence to prove that the death of said
Alex Darragh was caused through any neglect on the part of the
defendants, he refused to allow the case to go to the jury and dis-
missed the action with costs.

v

THE LICENSING BILL.

On the evening of the 14th a deputation of the Can. Ass'n of
Stationery Engincers waited on the Ontario Cabinet Ministers, and
were cordially received by Sir Oliver Mowat, Hon. Mr. Hardy, Hon.
AMr Gibson and Hon. Mr. Bronson. After Bros. Edkins, Devlinand
Robertson had spoken, O. B. St. John, president of the Marine
Enginecrs, also spoke very forcibly, showing how well the license
and inspection law had worked since its inception. During the
time taken by the speakers, the members of the Cabinet asked
many questions and expressed themselves to the effect that some
measure should be passed. the Premicr asking for a draught of the
proposed bill as soon as possible.  Mr. Crawford, of West Taronto,
entess the bill. The delegation consisted of members {rom Ottawa,
h‘inggon. Hamilton, London, Brantford, Pcterboro, and many of
the leading local men, in all about thirty.  All left fecling that the
matter of licensing engineers was gaining ground.

Tue Dominion Government Department of Trade and Com-
merce has reccived word from Jamaica that the prospects for
extending Canadian trade there are good, and rcciprocal trade
arrangements are proposed.

51

THE MANUFACTURE OF STEEL CLAD BATHS.
To George Booth, founder of the late firm of ** Booth &
Son,” and at present sole proprietor of the ** Booth Copper Co.”
of Toronto, is due the credit for having established the fiest factory
for the manufacture of bath tubs in the Dominion,

About the year 1875, Booth & Son installed a plant for the
production of wooden bath tubs with copper hnings. \Vith the
advance of sanitary science these goods became obsolete, and
becoming impressed with the need of a * strictly sanitary ** article,
at a popular price, Mr. Booth conceived the idea, and applied
for patents on what is now widely known as the Steel-Clad Bath.
The patents were subsequently issued in Canada, England, United
Stares, and Australia.

As an outcome of this mark of Canadian enterprise and genius.
we can now chronicle the existence of no less than four corpora-
tions engaged in the sole manufacture of these goods, viz.: The
Toronto Steel-Clad Bath and Metal Co., Ltd.; the Steel Bath Mf{g,
Co., of Detroit; the Steel-Clad Bath Co., of New York; and the
Sanitary Bath Co., of London, England.

The total aggregated capital of these companies amounts to
about one-fourth of a million dollars, and we are informed that a
most prosperous condition of affairs is reported from each, which
fact is worthy of more than passing comment, when we stop to
consider that all of this industry has sprung from Canadian
sources.

As to the goods themselves any notice here would be almost
superfluous, as they are widely and favorably known. The head
office of the company is at 123 Queen st. east, Toronto, George
Booth being president, Jos. Wright vice-president, and A. G.
Booth sec.-treasurer. Distributed throughout the Dominion are
agencices and warehouses, that in Montreal being in charge of H.
McLaren & Co., 706 Craig st.

GEORGE HBOOTH.

In the Garden of England the subject of this sketch was born,
on Oct. 2nd, 1838. His father, the late H. G. Booth, and also his
grandfather, both followed the occupation of coppersmiths, in the
town of Cranbrook, County of Kent.

On the 7th of May, 1844, the ship ** Hendrick Hudson ** sailed
from London for New York, having on board the late H. G. Booth
and family, consisting of his wife, two sons and a daughter,
Geo. Booth being the younger son. After some two ycars spent
in Pittsburg and Cincinnati, the family came to Canada. In those
days locomotion was somewhat crude, canals being used largely for
the transportation of travellers. Now-a-days railroads tunncl
under the mountains, but Mr. Booth tells us that in the *forties ™
he travelled ozer the Alleghanies in a canal boat.  After several
changes of one kind and another the Booths finaily settled in
Toronto permanently. The firm of H. G. Booth & Son was formed,
and later on succeeded by the irm of Booth & Son. George
Booth being sole owaer.

Under the firm name of The Booth Copper Co.. Mr. Booth now
carries on the samce business ; he is also president of the Toronto
Steel Clad ‘Bath Co., and the Steel Bath Mfg. Co., Detroit, and
bhas for many years served as treasurer of the Canadian Manu-
facturers® Association.
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PUMPING WATER BY
COMPRESSED AIR.

Those interested in mining
and hydraulics will be glad to
have some account of the
Pohlé system of raising water
from non-flowing wells, mines,
etc., which has been introduced
into Canada by the Ingersoll-
Sergeant Drill Company of
Montreal

The following description
1s given by the makers.—The
pump proper consists of only
two plain open-cnded pipes,
the larger one with an enlarged
end-piece constituting the dis-
charge pipe. and the smaller
one let into the enlarged end-
piece of the discharge pipe
constitutes the air inlet pipe.
through which the compressed
air 1s conveyed to the cnlarged
end-picce to the under side of
the water to be raised. No
valves, buckets, plungers, rods,
or other moving parts are used
within the pipes or well.

In pumping. compressed
air is forced through the air
pipe into the enlarged end at
the bottom of the water pipe,
thence by the inherent eapan-
sive force of the compressed
air, layers or pistons of air are
formed in the water pipe,
which lift and discharge the
water layers through the upper
end of the water discharge
pipe At the beginning of the
operation, the water surface
outside of the pipe and the
water surface inside of the pipe
are at the same level, hence
the vertical pressures per
square inch are cqual at the
submerged end of the pipe,
outside and inside  Asair is
forced into the lower end of the
water pipe, it forms alternate
layers with the water, so that the pressure per square inch of the
column thus made up of air and water, as it rises inside of the
water pipe, is less than the pressure of water per square inch outside
of the pipe  Owing to this difference of pressure, the water flows
continually from the outside to within the water pipe by gravity
force, and its ascent through the pipe is freec from shock, jar, or
noise of any kind.

These air sections, or strata of compressed air. form watertight
bodics, which, in their ascent in the act of pumping, permit no
*slipping ** or back flow of water. As each air stratum progresses
upwards to the spout, it expands on its way in proportion as the
overlying weight of water is diminished by its discharge, so that
the air section, which may have been, say, 5o 1bs. per square inch
at first, will be only 1 74 Ibs. when it underlies a water layer of
four {eet in length at the spout, until finally this air section, when

it lifts up and throws out this four feet of water, is of the same
tension as the normal atmosphere; thus proving that the whole of
its energy was used in work, and that this pump is a perfect expan-
sion engine

As the weight of the water outside of the discharge pipe (the
head) is one-third greater per square inch than the aggregate water
sections within the pipe when in operation, it follows that the
energy due to this one-third greater weight is utilized in over-
coming the resistance of entry into the pipe, and alt the friction
within it. '

The Pohlé * air lift ™ pump gives ninety per cent. of efficiency
from the air receiver in water pipes of largediameter, and as arule,
above eighty per cent. 1t retains this efficiency without repairs, or
until the pipes rust through, whereas ordinary bucket and plunger
pumps gradually lose efficiency from the first stroke they make,and
lose it rapidly if the water contains sand or is acid in character
It has been estimated by competent experts, that under favorable
conditions and large diameters of water and air pipes, 1,000,000 gal-
lons of water can be raised 100 feet high withone and a half tons of
good coal.

The air reservoirs are all strongly made of homogencous steel,
tested and guaranteed at working pressuresof 110 pounds; they are
provided with the proper openings for inlet and outlet pipes, man-
hole and head, drain cocks, pressure gauge and safety valve.

As the pump has no valves, no standing water remains in the
pump column after the operation of pumping ; it recedes into the
well, and there is none left to freeze in cold weather. The capacity
of the pump is unlimited, and with the proper proportions of air to
the water, will work efficiently in pipes scveral feet in diameter.
Estimates have been made which indicate that a thirty-inch pipe
will deliver 16,660 gallons per minute, cqual to 1,000,000 gallons
per hour.

As sand, silt, gravel, and bowlders in water form no obstacles
to interfere with the action of the pump, its adaptability for dredg-
ing is suggested as well as its utility for pumping sewage. Experi.
ence has proved that by the use of this constant upward flow of
water. artesian wells have been freed from their accumulated sedi-
mentary deposits, as well as that lodged in the fissures and crevices
of their wall rock, and have been thus made to vield greater quanti-
ties of water than they cver did before. For chemical uses, and
for the liquids of the arts, there is no superior method than the
“AirLaft" It is used successfully for raisiog sulphuric acid of
high specific gravities, and is well adapted for ore leaching works,
vinegar works, sugar refineries, dye works, paper pulp works, etc.

As an irngating pump for raising subterranean water in the
anid regions of the west, its field of usefulness is very promising.
for with one mir compressing plant at a central station. a number of
wells, widely separated from cach other, may be simultancously
pumped by branches of air-conveying pipes, taken from a mam air
pipe from the air compressor ; for compressed air may be conveyed
for miles without material loss of power. .

It often happens that a single well does not yicld the quantity
of water desired, but that a number of wells would give the satis-
factory result. By the old-fashioned deep well pump, each well
would requirc aseparatc *steam head,” separate sets of rods. and
the other pharaphernalia, which, with the condensation of the
steam, when conveyed to the several steam heads, would be very
costly in the firstoutlay, and very wasteful of power in its mainten-
ance. to say nothing of loss of time in repairs. By the Poblé pro-
cess, but ont air compressing plant is required, and this may be
placed in the engine room or the boiler house, directly under the
cyes of theengineer, from whence the air may be conveyed to the
several wells, all of which may be pumped simultancously and
cconomically. Further detaiis of the construction and operation of
this pump may be obtained by writing to the Ingersoll-Scrgeant
Drill Co., 164 St. James street, Montreal.
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- ASSOCIATION OF ONTARIO LAND SURVEYORS—
ANNUAL MEETING, 1895,

The association held its tenth annual meeting at the Canadian
Institute, Toronto, on 26th, 27th and 28th February, 1895, the
president, M. J. Butler, presiding.

In addition to the usual routine business, thirteen papers, by
members of the association, were read.

Paper by D. D. James, Toronto, on *' Indexing Office Informa-
tion,” contained a description of a useful method of classifying in
atlas form the notes, plans, etc., relating to the several districts
into which the practitioner's territory may, for convenience of
reference, be divided.

A paper by C C. Fairchild, Brantford, gave a graphic descrip-
tion of ** Flood Prevegtion Work at Brantford,” and was accom-
panied by a diagram showing the positions of the various, works.

J. F. Whitson, Toronto, read a paper on the ** Rainy River
District," setting forth in chronological order the explorations
and discoveries which have been made in that region from the
early days of the Hudson Bay and North.\West fur-trading com-
panies up to thc present, with ‘the vast resources, mineral and
agricultural, of the district concisely represented.

“The Eightieth Meridian,” from its intersection with the
north shore of Lake Erie to the most northerly point known,
was dealt with in a lengthy paper, full of interest, by Willis
Chipwman, of Toronto. Mr. Chipman divided this line, for the
purposes of discussion, into four main sections, each of which
was further subdivided, and under the several heads gave a
large amount of information as to the climate, products, etc.,
of the country traversed, and succeeded in arousing the interest of
his audience in the possibilities of further discoveries which may
be made in the far north.

W. A. Browne, Toronto, read an interesting paper on * The
Dawson Route,” filling in many blanks in the history of the survey
of that great highway and giving reminiscences of the famous Red
River Expedition of 1869.

An inexpensive, but cffective ** Drain Gradient Instrument,”
contrived by himself, was described in a paper by A. R. Davis,
Napanee, who illustrated its working by a model. The advantages
which farmers may derive from the vse of this contrivance are
readily understood by those who know of the amount of labor and
expense wasted in improperly laid farm drains throughout the
country.

A paper by Otto J Klotz, of the International Boundary Com-
mission, Ottawa, contained a comparison of the various styles of
** Aneroids,” with a compilation of the results from their use in
Alaskan surveys and elsewhere.

H. K. Wickstced’s paper on * Triangulation Work on Topo-
graphical Surveys ™ described a particular case in which, by the
adoption of this method, he had been enabled to reduce the labor
and arrive at better results than could have been possible in the
ordinary methods of traversing. A diagram of the work will be
found of service to surveyors unaccustomed to that class of work.

* Co-cfficient of Refraction” was treated of in a paper by
Otto J. Klotz, Ottawa, and included the results of careful observa-
tions made in photo-topographical surveying in Alaska.

A paper on “The Cradle Theodolite,” by J. M. O. Cromwell,
Perth, contained a description of that instrument, with comparisons’
of its merits with those of other instruments past and present.

The subject of « Highway Bridges™ was the text of a paper
by P S Gibson, Willowdale, and embraced descriptions of bridges
in town and country, sctting forth more particularly the advan-
tages of a system of small timbers properly joined as compared with
the more cumbrous. heavy timber style, in point of durability and
expense.

H. |. Bowman, Berlin, contributed an interesting and uscful
paper on ** Good Streets,” which contained information upon a
subdivision of the much discussed topic of *“ Good Roads."”

A paper on " Mining.,” by J. D. Evans, Trenton, was read as
sequel to his former paper on ** Mining in the Sudbury District,”
already well known to readers of the annual report.

Among the visitors during the meeting were W. F. King,
D.T.S.. Dominion astronomer, Arthur Harvey, president of
the Casnadian Institute; J. McDougall, cogiccer for York
County, and others.

The annual dioner, which took place on the eveaing of the
27th, met with such general approval that it may in future be in-
cluded in the routine business of the yearly programme,

Through the courtesy of the Alumni Socicty, the members of
the associaticn, with their friends, were treated to a most enjoyable
evening at the School of Practical Science, on Thursday evening,

28th, the programme combining interesting stereopticon views,
with instructive tests of various materials, in addition to the attrac-
tions of the mineral collection room.

The meeting of ‘95 was considered by ull in attendance as the
most successful yet held.

MAURICE GAVILLER, PRES. ELECT ASSOCN, OF ONT. LAND SURVEYORS.

MAaURICE GAVILLER, president elect of- the Association of On-
tario Land Surveyors, is a graduate of McGill College, Montreal,
having passed as a Bachelor of Applied Science in 1863. After prac-
tising as a civil engineer fora time, he qualified as a Provincial land
surveyor in 1865. Mr. Gaviller is now a member of the board of
examiners of the association. He has not only had a varied experi.
ence in his profession in Canada, but has travelled extensively
throughout the world. He is now engaged in practice of his pro-
fession, with offices in Collingwood and Barrie, Ont.  Mr. Gaviller
is personally held in high esteem among the members of his profes.
sion, and at few elections in the history of the association has the
choice of president met with a better reception.

WILLIS CHIPMAYN, VICE-PRES. ASSOCN. OF ONT. LAD SURVEYORS,

WiLets Cumrsax, C.E, was born near Brockville in 1855, his
ancestors being among the pioneers of settlement in Eastern Onta-
rio His great grandfather settled a few miles north of Brockville
in 1795 Mr. Chipman, who is an only son of an only son, gradu-
ated at McGill College in 1876 as a Bachclor of Applied Science,
taking first-class hon ..sin Natural Science. After graduating he
was ficst employed on Toroato waterworks in 1876, and after a
short time in Toronto he moved to Napanee, where he was ap-.
pointed teacher of mathematics in the Napanee High School. He
held this position for three years and then went to Montreal,where,
in 1880, he was appointed to the staff of the Montreal Harbor Com-
mission, In the latter part of that year, and the {ollowing year, he
served in Manitoba on the surveys, and passed as land surveyor in
the latter year. In December, 1851, he opened an office in Brock-
ville as civil engincer aud land surveyor. In 1887 he was appointed
town engincer, a position he held up till 1892 While holding this
position he also planaed theconstruction of the Goderich waterworks
in 1888, and the Barrie waterworks in 1889, which latter wworks
were corpleted in 189r. From 1882 to 1888 he served on several sur-
veying expeditions in Algoma for the Oatario Government. Since
opening his officc in Toronto, in 1889, Mr. Chipman has designed
or superintended waterworks, sewage works, or hydraulic improve-
ment works for 2 number of towns in Ontario besides those just
mentioned, among others those in Galt, Gananoque, Pembroke,
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Brockville, Cornwall, Brantford, Toronto Junction and London, He
has also furnished many special reports on municipal works in
other Canadian cities. Though one of the youngest members of
the profession at the time of the formation of the Ontario Associa:
tion of Land Surveyors, the remarkable progress of which is out-
lined in this issue, Mr. Chipman, as mentioned elsewhere, may be
called its founder

A. ] VAN NOSTRAND, SEC.-TREAS. ASSOCN, OF ONT. LAND SURVEYORS

Arthur J, Van Nostrand, the present secretary-treasurer of the
Association of Ontario Land Surveyors, was barn near Aurora, On-
tario, Oct. 14th, 1861. During 18775, and part of *79, he attended
the Newmarket High School ; passed the ** preliminary ** examina-
tion before the Board of Examiners for P.L S. in July, 1879, and was
articled to P. S. Gibson in September of that year. In 1881, under
transfer of articles, he served for six months as assistant to Major
A C. Webb, D.L.S,, of Brighton, who was then engaged upon
* Standard Mendians and Parallels ™ surveys in the Northwest
Territories. Returning to Ontario he completed the term with Mr,
Gibson,and passed as P.L.S.in Oct., in 1882, and as D.L.S.in
Novemberof that year. The following swinter was spent by him in
the land survey and plans of the Murray canal under Major Webb,
and the scasons of 1883 and 1884 on Dominion lands surveys in
the Northwest with J. Doupe, D.L.S,, of Winnipeg. In 18852
partnecship ia land surveying was entered into with T. B. Speight,
of Toronto, where the firm of Speight & Van Nostrand still con-
tinues to practise. Upon the retirement of Mr. Willis Chipman as
secretary-treasurer of the Association of Provincial Land Sur.
veyors for Ontario in 1890, Mr. Van Nostrand was elected to that
office, which he still occupies to the eminent satisfaction of that
organization.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

An ordinary meeting of the society took place in Montreal on
‘Thursday. 14th ult, President Thos. Monro in the chair The
seceetary stated that Mr. Grey's paper on **Commerce of the
Great Lakes,” which had been returned for amendments, had been
returned with these marked.

THE CEMENT QUESTION.

Discussion took place on Mr Cecil B. Smith's paper on
* Cement Testing,” a report of which will appear in a later issue.

Another meeting of the society took place on the 26th ult, Mr.
Kennedy in the chair.

Mr. Charles Baillairgé wrote, drawing atiention to the code of
ethics as drawn up by the Boston Association of Architects. His
letter was referred to the Committee on Professional Ethics.

A paper by G. E. Robertson was tead on * An Application of
the Stoney Patent Sluice to River Improvements.”

There was no discussion. The next business was the discus-
sion on Prof. Bovey's paper on the * Strength of Timber."”

Mr. James E Howard {by correspondence) siated that it was
more difficult to gain a true idea of the strength of timber than it
was in the case of steel or iron. Timber, unlike iron or steel,
could be brought to very near its breaking point without being ma-
terially injured. whereas metal would show the marks of over-
strain very clearly, and, under a subsequent strain, would very
likely break altogether. Whether it was advisable so to strain
timber, however, was another question. The hydrometric condi:
tion of wood, too, excrcised a disturbing influence, and difficulty
was often experienced in calculating accurately upon the exact
strain at any given point.

Mr. Baillairgé wrote a few notes on the ball jet fire nozzle, the

problem presented by which he stated was unsolved by the inventor
of the apphance himself. \When the jet was turned on a vacunm
was formed behind the ball, be supposed, ard this prevented the
latter from going against the guard. ‘The water issued in the form
of a spray

Mr. Kenaedy did not sec how it could be stated so definitely
hat there was a vacuum created behind the ball. 1t needed further
proof, he thought.

Mr. Sproule could not understand how a vacuum could be
created in front of the jet of water, in spite of its issuing with a
pressure of 100 1bs. per square inch, for example. It was resolved
that Mr. Baillairgs should be requested to give full description of
the apparatus, with drawings 1o scale, and a {full explanation of the
phenomena presentod.

POINTS ABOUT PUMPS AND WATER.

A cunic foot of water contains 7.48 gallons, or 1,728 cubic
inches, and weighs 62 34 pounds.

A GaLLox of water contains 231 inches, and weighs 834 pounds
(U.S. standard).

Tue friction of water in pipes is as the square of the velocity

Tuie capacity of pipes is as the square of their diameters, thus
doubling the diameter of a pipe increases its capacity four times.

Tue beight of a column of fresh water, equval to a pressure of
one pound per square inch,is 2.32 feet. (In usual computations
this is taken at 2 feet, thus allowing for ordinary friction.)

To find the area of a piston. square the diameter and multiply
by .7854.

Lacn nominal horse power of boilers requires 1 cubic foot of
water power per hour.

To compute the horse power necessary to eievate water to a
given height, multiply the total weight of column of water in
pounds, by the vclocity per minute in feet, and divide the product
by 33000. (An allowance of 25 pgr cent. should be added for
friction, etc.)

To compute the capacity of pumping engines, multiply the
area of thewater piston (in inches) by thedistance it travels (in inches)
inagiven time. The product divided by 231 gives number of
gallons in time named.

To find the capacity of a cylinder in gallons. Multiplying the
area in inches by the length of stroke in inches will give the tota)
number of cubic inches; divide this amount by 231 (whichis the
cubical contents of a gallon in inches) and product is the capacity
in gallons.

Orpixary speed to run pumps is 100 feet of piston travel per
minute.

‘To find quantity cf water clevated in one minute running at
100 feet of piston travel per minute. Square the diameter of water
cylinder in inches and multiply by 4 Example: Capacity of a
five-inch cylinder is desired. The square ot the diameter (5
inches) is 24, which multiplied by 4, gives 100, which is gallons per
minute (approximately).

To find the diameter of a pump cylinder to move a given
quantity of water per minute (100 feet of piston travel being the
speed), divide the number of gallons by 4. then extract the square
root, and the product will be the diameter in inches.

To find the velocity in fect per minut ¢ necessary to discharge
a given volume of water in a given time, multiply the number of
cubic feet of water by 144, and divide the product by the atea of the
pipe in inches. .

To find the area of a required pipe. the volume and velocity of
water being given, multiply the number of cubic feet of water by
134, and divide the product by the velocity in feet per minute. The
area being found, 1t is casy to get the diameter of pipe necessary.

Tue areca of a steam piston, multiplied by the stcam pressure,
gives the total amount of pressure cxerted. The area of the water
piston, multiplied by the pressureof water per square inch, gives
the resistance. A margin must be made between the power and the
resistance 1o move the piston at the required speed.

Tue area of the steam end of th: pump multiplied by the
steam pressure gives the total amount of pressure.

THe area of the water piston or plunger multiplied by the
pressure of water per square inch, gives the resistance, and in
making computations regarding pumps 2 margin must be made
between the power and the resistance in order that the pistons may
have the required velocity.

Pumrs, in order to be effective, should have, at all times, a fall
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supply of water, and the pipes should have as small & number of
bends and valves as possible, as the element of friction is greatly
increased thereby.

To obviate any possibility of a break down during the cold
weather, all pumps ought to be suitably drained ; bad and otherwise
dangerous breaks have occurred to pumps which have been allowed
to stand with the cylinder full of water in places exposed to freez-
ing temperatures.

Pusmring hot water is not to be advised unless the supply is on
a level with or slightly above the pump; owing to the great expan-
sibility of gases when at elevated temperatures, the vapors arise
and £ill the spaces behind the piston, and consequently no liquids
can enter.

THE «Q & C SHOP SAW WITH AUTOMATIC
FEED.

The accompanying cut shows a new machine-shop tool that
will be found of great value, and a time saver for cutting all kinds
of metal, iron, steel, brass and castings, including tool steel.
Capacity. five iuches and less,

The “Q & C™ Shop Saw is a great improvement over the
gravity feed, or Hack Saw; has positive feed. entirely automatic;
and speed can be instantly changed to accommodate all classes of
work. The common Hack Saws depend cntirely upon gravity to
feed the saw through the work, and, as the weight of saw frame
cannot be increased, the catting speed diminishes as the size of
work increases, whereas with the “Q & C*' Shop Saw, having
automatic screw feed, the same cutting speed is maintained through-
out. The old style machines drag the blades backward on the
return stroke with nearly, if not quite, as much pressure as when
cutting. destroying the keenness of the edge as well as the blade
. itself in a short while The * Q & C" Shop Saw clears the metal
on return stroke, cffecting an actual saving of 50 per cent. of wear;
a single blade lasting from three days to two weeks. The special
saw blades furnished are claimed to be superior to all others.

The *Q & C Shop Saw was specially desigeed to over-
come the known weakness of the old style machines, which are
very slow and very cxpensive to kecp supplied with saw blades;
one of these special blades will outwear several dozen of the old
style.

The wachines are supplicd with movable vise, allowing use of
entire blade, also double adjustable guards to hold the blade firmly,
ensuring truc work,

An evidence of the time saved by using this saw wil| ba seeq
by the following comparison :—

OLp STYLEB.

Size of Work.
tinch round steel ......voeneneonienss o mi.:ates.
2 . e e reieereenaas 36 .
3 " N i eeree 2 houty %
4 " " e eeiea 3

Tug “Q & C.”

Size of Work.
1 inch round steet ........ .... ..... 3 minutes,
3« . L ieies e ceee o 27 .
4 . e tertteraieseea. -5 .

The above test was actually made, using a »¢w0 saw blade on
each cut made on the old style machine, and a single blade for the
four tests on the “ Q & C** Shop Saw.

Darling Brothers, * Reliance Works,” Montreal, are manufac-
turers of this machine.

CANADIAN COAL COMPANIES.

Our enterprising contemporary, the Coal Trade Fournal, of
New York, recently had what it called a Canadian number, from
which the ‘ollowing list of the coal companiesof Canada
is taken :

Acadia Coal Co., Ltd.—Capital issued, $3,846,100.
Directors - J. \. Clendenin, president, No. 1 Broad.
way, New'York ; Bryce J. Allan, H. Montagu Allan,
H. A. Allan, W. H. Davies, Thomas H. Hubbard,
Jobnston Livingston, J. Pierpoint Morgan.jr , Edwards
S. Sanford, \WWm. Strapp, George \W. \Ward, Main
office, Stellarton, N.S. Henry S. Poole, general
manager; J. G. Rutherford, assistant general mana-
ger. Mines are: Acadia colliery, at Westville, three
miles fiom Stellarton ; Albion colliery, at Stellarton,
and Vale colliery, six miles east of New Glasgow.
Total 1893 output, 273.206 tons; coke, 1893, 24,266
tons ; total number of employés, 1,050.

Alberta Railweay and Coal Co.—Capital stock,
$7 250,000. Directors—Sir R. \W. Cameron, New
York, T. Davidson, E. T. Galt, Wm. Burdett-Couts,
T. E. Collins Edward Crabb, A. W. Stirling, Wm.
M. Ramsay, Peter Redpath. Head office, 37 Old
Jjewry, London, E.C. E. T. Galt, managing director;
W. D. Barclay, general superintendent. Alines at
Lethbridge, Alta. Total 1893 output. 150,000 tons;
1,000 men employed. This company sells coal at
143 points in the Canadian North-west, the most dis.
tant being 830 miles from Lethbridge.

Anthracite and Bituminous Coal Co., Lid.—
Capital stock, $250,000.  Directors—B. E. Chaffey,
Winnipeg, Man., president; . Hamilton Merritt,
S. H. Fleming, F. A. Fleming, G. F. Hardman.
Main office, 15 Toronto street, Toronto, Ont. Mines,
known as Bow River mines, are on the main line of
the C. P. R., about threc miles west of Cochrane
Station.

Boston and Nova Scatia Coal Co., Lid.—Capital issued, $5,000,-

. ©000. Directors—Hon. Jno. W, Candler, president, Boston; John

Russel Gladding, Hon. David S. Baket, jr., John McKeen, John C.
Cobb, W. J. Fraser, A. C. Ross, R. P. Fraser. Main office, 66
State strect, Boston, Mass. Mines are situated 14 miles from
Mabou and 35 from Orangedale Station. on the Intercolonial
Railway.

Britisk Columbia Caul, Petroleum and Mineral Co.,Ltd. — Author-
ized capital, $4.000,000. Directors—Joseph D. Pemberton, Victo-
ria; Lt-Col. E.G. Prior, M.P.; Wm. Fernie. Formed to purchase
from the Crow's Nest Coal & Mineral Co., Ltd., all their reat and
personal property for the sum of $4,000,000.

Broad Cove Coal Co., Ltd.—Authorized capital, $3,000,000.
Dircctors—\. Penn Hussey, W. H. Muaroe, John Y. Payzant,
Wm. H. Wiswell, Hon. J. M. Raymond. Formed to mine, quarry
and prepare for sale by any process, and to carry, scll, and deal in
coal, ironstone, copper and copper ores, mangancse and other min-
erals, etc., and generally to carry on the trades of mine and coal
owners, etc., in Nova Scotia. Not at present in operation.

Cambrian Coal Co., Ltd—Authorized capital, $53,100. Dircc-
tors—R. S. B. O'Bricn, Edward Quennell, Thos. D. Jones. Head
office, Nanaumo, B.C. The property owned by this company con-
taios 831 acres of mineral land, situate in the Cedar district, Van-
couver Island. This property is for sale.

Canada Coals & Railway Co.—~Capital stock, $750,000. Direc-
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tors—Samue! Finley, president, Montreal; A. A. Gault, Edward
Hanson, S H Ewing, R. \W. Smith, R. L. Gault, E. W. Wilson.
Head office, 157 St. James street, Montreal. The tompany con-
trols an area of 15 square miles, upon which is situated the Joggins
colliery at Joggins Mines, in the County of Cumberland, Province
of Nova Scotia. Collieries 11 miles from Maccn station, on the
main line of the Intercolonial Railway. Total output, 1893,
91,250 tons

Canada North-West Coal & Lumber Syndicate, Ltd.—Author-
ized capital, $351,000. Directors—Sir George Baden Powell, M.P.;
E Bainridge, Viscount Grimstone, M P, the Earl of Norbury,
T, B. H. Cochrane. Head office, 6 Clement's [.ane, London. T.
B. H Cochrane, managing director Company owns 1,280 acres of
coal land at Canmore, and 2,880 at Mitford, in the Province of
Alberta; 55 employés. Output in 1890, 10,000 tons. This coal
is chiefly used on locomotives of the C.P.R.

Canadian Autkracite Coal Co, Ltd —Capital stock $:,000,000.
Officers—Hon J.G Thorpe, Cambridge, Mass., president, O. H.
Ingram, W. K. Coffin, Archibald Stewart, L. Crannell. Head office,
the Molson's Bank Chambers, 14 Metcalf street, Ottawa, Ont. The
company owns about 7,000 acres in the District of Alberta, N.\V.
Territories. In 18g1 the colliery and lands were leased to the H
M. McNeil Co

Cape Breton Colliery.—Owners—]. T. Burchell, J. E. Burchell.
It is situated at New Campbeilton, at the mouth of the Big Brass
d'Or Lake, Cape Breton, Nova Scotia ; 100 employés. Output in
1893 about 2,400 tons.

Consolidated Scotia Coal Co.. Ltd. Authorized capital $500,000.
Directors —Jno. T. Smith, £dward Curran, Thompson J. Copp, C.
\V. Hewson, Charles Smith. Head office, Amherst, N S. Formed
1o operate and purchase coal and other mines in the Province of
Nava Scotia. .

Cro:wfoot Coal Co.—Nominal capital stock, $125,000. Directors
—W. A Allan, Herbert Archibald Arthur F. Eden. Head office,
180 Owen street, Winnipsg. Formed to acquire by purchase, lease,
surrender, gift, exchange, or otherwise, a tract or tracts of coal
lands assumed or reported to cover and contain deposits of coal or
like deposits, in Manitoba, British Columbia, or the N.\V. Terri-
tories of Canada

Crow's Nest Coal and Mincral Co., Ltd.—Authorized capital,
$2,000,000 Directors—Lt. Col. James Baker, president; Jos¢ D.
Pemberton, CE ; Wm. Fernie, Peter C. Fernie. Edward Bray.
Head office, 43 Court street, Victoria, B.C. Company owns 11,169

acres of coal lands situate near Martin Creek, in the East Kootenay -

district, Province of British Columbia ; employés, 20

Cumberland Ry & Coal Co.—Authorized capital, $2,000,000.
Directors—Robert Cowans, president; Hon G. A. Drummond,
vice-president ; David Morrice. H. R. Drummond ; J. R. Cowans,
general manager; V. J. Morrice, E. McDougall. Head office,
Lizperial Building, Place d'Armes, Montreal E. Laflamme, assist-
ant to general manager; C Hargraves, assistant manager; R. H.
Cooper, cashier. Mine office, Spring Hill, N.S. Formed to work,
acquire and develop coal land of which some 7o squate miles are
held under lease from the Government of Nova Scotia ; 73 em-
ployés. Totaloutput, 1893. 391,139 tons.

Dominion Coal Co., Ltd.— Authorized capital, $18,000,000. Di.
rectors—Henry M \Whitney, Boston; Sir Donald A. Smith, Henry
F. Dimock, Hugh McLeanan, F. S. Pearson, \W. C. Van Horne,
Robert Winsor, W. B. Ross, Alfred Winsor. General offices, g5
Milk street, Boston, Mass Has acquired an area of 70 square
miles of coal lands in Cape Brcton, upon which are the following
collieries . Caledonia, International, Gardiner, Glace Bay, Old
Bridgeport, Reserve, Gowrie, Victoria, Ontario, Sword, Meagher
and other coal areas, steamers, lines of railway, ¢tc. Total amount
of coal mined to December 31, 1893.834,019 tons. Disposed of as
follows. Quebec, 499.873 ., Nova Scotia, 109,822 ; New Brunswick,
35,391, Newfourdland, 30,054 . balance scattering.

Dominion Coal, Coke & Transportation Co.—Authorized capi-
tal, $500,000. Directors—A. G. Yates, A Jardine, D. E. Adams,
Major Walsh, Louis Walsh. Hecad office, Winnipeg. Company
owns 2,000 acres of coal lands in the Province of Assiniboia. Mines
at town of Estevan; 85 persons employed. No report for 1893 re.
ceived. -

East Wellington Coal Co.—Authorized capital, $1,500,000.
Directors— J. Lawrence Pool, president, San Francisco: ). Eastland,
Col. Mendall, R. D. Chandler, Wm. \Whitney. Head office, 507-
509 East street, San Francisco, Cal.  The company owns property
containing G50 acres, upon which is the East Wellington colliery,
in the Province of British Columbiz; 140 employces ; 1893 output,
28,000 tons

General Mining Association, Ltd., of London, Eng.— Capital

stock, $1,098,760. Directors—]. D. Hill, chairman; Sir Charles
Tupper, Bart.; \W. S, Cunard, Col. W. C. Western. Head office,
Blomfield House, London Wall, London, E.C. This company
owns and operates certain coal lands on the Island of Cape Breton,
Nova Scitia. Mines at Sidney and Victoria. Output for 1893,
278,740 tons; 959 employees. R. H. Brown, general manager,
Sydney mines ; Cunard & Co., agents, Halifax.

Grand Lake Coal Cu.—Capital stock, $200,000. Directors—
Jno. P. Isly, presidznt, Philadelphia ; Louis G. de Bertram, Thos.
W. Williamson. Head office, Chipman, N.B. This company
owns 5,000 acres of coal lands in the Newcastle district, and in
addition 500 acres at Chipman, Queen’s county, in the Province of
New Brunswick. Not at present in operation.

Intercolonial Coal Mining Co, Ltd.—Authorized capital, $500,-
00o. Directors—Jas. P. Cleghorn, president; Henry A. Budden,
Hartland S. Macdougall, \WV. M, Ramsay, A. W. Hoaper, G. Goff
Penny, Alexander Gunn, Thos. Wilson, R. MacD. Paterson. Head
office, 199 Commissioner strect, Montreal. W. ]J. Nelson, secretary.
This company's property contuins 23{ square miles of coal areas,
upon which is the Drummond colliery, at Westville, in the county
of Pictou, N'S. Total output 1833, 222,385 tons:; number of
employdés, 454 .

Kamloops Coal Co., Ltd.—Authorized capital, $200,000. Direc-
tors =J. F. Smith, M. Gaglietto, Jean B. Lateremouille. Head
office, Kamloops, B.C. This company owns 2,275 acres of coal
lands on Newhykwalston Creek, at a point about 50 miles north
from the town of Kamloops. Mines are not in operation.

Mabou Coal and Gy,'sum Co., Ltd.—Authorized capital, $100,-
ooo. Directors—C. L. Snow, president; Lewis McKeen, [. J.
Arnold, J. H. Helmer, Geo. P. McClelland. Head office, Mabou
Harbor, Cape Breton, N.S. The company owns and operates the
Converse, Rankin, Beaton and McDonald gypsum quarries, the
Florence mills and the Mabou coal mines, situate at Mabou Har-
bor, Cape Breton County, N S.; 50 parsons are employed.

New Brunswick Coal Co., Ltd.—Authorized capital, $300,000.
Directors—C. A. Boardman, president ; Frank Todd, J. C. Stevens,
jr. Henry F. Todd. J.] Doune. Hdad office, St. Stephens, N.B.
This company’s property comprises 700 acres in fee and 25 square
miles under lease in the counties of Queens and Sunbury, upon
which are certain workable deposits of coal. Not in operation.

New Glasgow Iron, Coal and Railroad Co., Ltd.—Authorized
capital, $1,000,000. Directors—]John F. Stairs, M.P., president,
Halifax, N S.; Graham Fraser, Frank Ross, John McNab, Geo. F,
McKay. J. Walter Allison, Harvey Grabam. Head office, Ferrona,

-Pictou County, N.S. This company owns an extensive area of

mineral lands in the County of Pictou, N.S. This company has the
first coal washing plant put in operation in Canada ; was first oper-
ted successfully May, 1892; works automatically. and requires the
services of but three men  Coking plant is situated near the coal
washer, and the 54 ovens produce from 115 to 120 tons of first-class
coke every twenty-four hours, which is all used in the blast furnace
of the company : number of employés 48o.

New Vancouver Cm.and Land Co.—Authorized capital, $1,075,-
000. Directors—John Galsworthy, John Fry. Wm Needbam,
Frederick Tendron, Edwin Andrew. Head office, 12 Old Jewry
Chambers, Old Jewry, London, The company owns 32,000 acres
of frechold land and operates the Nanaimo collicries, Vancouver
Island, B.C. Northfield colliery, four miles from Departure Bay
Nanaimo, employs 410 persons: No. 1 Esplanade, half mile from
wharves, Nanaimo H irbor, employs 475 persons; Southfield mine
No. 2, five miles south.east of Nanaimo, employs 200 persons;
Southfield mine No. 3, two mi'es from Port Nanaimo, not worked
in 1892. but employs 100 persons ; Southfield colliery No. s, sitvate
five miles from Nanaimo, employs 158 persons ; Protection Island
shalt, sitvate half mile from Nanaimo, ewnploys 125 persons. Out-
put for 1893, 469,311 tons. John Rosenfeld's Sons, San Francisco,
agents A large amount of this coal is sold 11 San Francisco.

Northumberland Coal Co., Ltd.—A uthorized capital, $250,000.
Principals—Themas  F. Wentworth, C. D. Ross, H. D. Walbridge,
J. A. Blanchard, J. E March, J. O’Connel, F. W. Wedderburn.
Being organized at date of report to mine in the Province of Nova
Scotia.

Sydney & Louisburg Coal & Rail Co, Ltd.—~The properties of
the company in Cape Breton-having been acquired by the Domin.
ion Coal Co., Ltd , it is now being wound up.

Truro Cin. Co.—Authorized capital, $49,000. Officers—T. G.
McMullen, Truro, president; J. W. Johnson, George Ross. Head
office, Truro. This company is a reconstruction of the Colchester
Coal Co, Ltd,, and has been formed to operate certain coal areas,
particularly those situate at North River, near Onslow, in Colches-
ter County, N.S. In 1893 a good deal of work was doge in opening
up the property.
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Wellington Colliery Co.—Owners—Robert Dussmuicr & Sons,
Wellington, BC  Jno. Bryden, gencral manager; General Over-
man, Alex. Sharp. Head oflice, Wellington colliery, Wellington,
B.C. This company owns and operates the Wellington colliery,
situate at Wellington, Vancouver Island, B. C. Value of plant,
$150,000. Conl output for 1893, 337,334 tons; number of persons
employed, 983.

Cuarres H. Tavrog, theinventor of the new system of hydraulic
air compression, of which a full description appears in this issue,
was born at Miramichi, N.B., in 1859, and after leaving school
adopted mechanical engineering as a profession when about sixteen
years of age, and soon became a master mechanic and millwright,
and‘bas built mills in various parts of the Dominion. He subse-
quently turned his attention to mining, and has been employed as
mining engineer in several mines in North and South Carolina and
Colorado for about five years. Itwas while building a dam near
Buckingham Station, Que., ane winter, and watching the flow of
water over the dam and under theice, that the idea first suggested
itself to him that air could be carried down with, ahd compressed
by, the weight of the water, Having satisfied himself by tests that
it could be done, he left to filla mining contract in North Carolina,
and on his return to Montreal last year, proceeded to develop the
idea, with the tesult that he has perfected a system that bids fair to
open up a large field for compressed air as a motive power.

WEe would direct the attention of the Dominion
Government to the letter of Mr. Baillairgé on the new
Chicago Canal. If the result of building this canal is a
reduction of one-thirtieth of the volume of water which
comes down the Niagara and St. Lawrence Rivers, it
will place our navigation interests in a very grave situa-
tion. In conversation with several Canadian engineers,
more or less familiar with lake navigation, we find a great
difference of opinion.
appreciable difference in the level of Lake Ontario or
of the two great rivers. Another says it will lower the
level of Lakes Erie and Michigan by six to nine inches.
If the level of the lakes is reduced by even one inch it
becomes a grave question, and we believe Canada has
clearly the right, if our lake and river levels should be
affected, to demand the stoppage of this outflow, even
though the canal is entirely within United States terri-
tory. A similar case occurred on the St. Lawrence
a year or two ago, when the American Government
were the complainants, and when a dam which was
about to be built from one of the islands to the main
land on the Canadian side was abandoned because of
the danger of flooding lands on the American shore.

In Hornsey, London, a new roadmaking material is obtained
by collecting and burning the dirt of the district and using the
coarsest of the clinker which isthus obtained. As a.by-product. the
finer clinker, after being put through a mortar mill, is mixed with
lime or cement, thus forming a good mortar or grouting. The rest
of the clinker is mixed with Portland cement, which makes very
good paving stone,

One authority says it will make no,

Ag ndustrial \letes.

Comwnzk. Ont., ¢ ouncxl proposcs to purchase a fire engine.

M. CroweLt. has been awarded the contract for erecting gaol
and Goverament buildings at Midway, B.C.

FawcktT's foundry at Sackville is working partially, some
of the men having struck work owing to a cut in wages.

‘Tue Canadian Engine and Locomotive Works Co., Kingston,
Ont, have secured the right to manufacture the “Otto™ gas
engine in Canada.

‘Tue Fairchild Vehicle and Machinery Co. (Ltd.), Winnipeg, is
applying for incorporation, with a capital stock of $100,000. Among
the applicants are ' A., T. E., and ]J. H Fairchild, W Hutchison
and G. E. Dixon,

Tue Toronto authorities have at last awakened to the fact that
economy in firc protection does not pay. They are about to add 2
Ronald engine, a Merryweather engine, and all other appliances
required to meet future emergencies.

Tue congregation of St. Matthew's Church, London, Ont.,
have resolved to build a new and larger edifice on the site of their
present church.  The cost will be about $10,000.

Tue owners of the Port Discovery, B.C., saw-mills are going
to spend $100,000 in improvements, and they will be operated
soon to their {ull capacity of 300,000 feet perday.

Tne Goldie & McCulloch Co., of Galt, got the contract for the
three engines and boilers and other plant for the incline railway to
be erected by the East Hamilton Improvement Co.

‘Tue Hamilton Facing Mills Co. took action against the Que-
bec Fire Insurance Co. to recover the value of the contents of a
small shed adjoining their four.storey factory building, and won
the case. Defendants appealed, but the appeal was dismissed with
costs,

Tue annual general mecting of the Canada Paper Co. was held
in Montreal last month. The usual reports were submitted and
deemed satisfactory. Officers were re-clected as follows: Presi.
dent, John McFarlane: vice-president, Andrew Allan; secretary
and treasurer, John G. Young.

Tue Steel Sink Range Boiler and Stamping Company, of New
Toronto, has gone into liquidation. The company was started
three years ago with a capital of $37.000. Now the liabilities are
$46.779 and the assets are placed nominally at $56,000, but it is not
eapected that much will be realized for the creditors.

H. GiLLey, architect, of Kingston, Ont., undertook to do the
architectural work on a $25.000 building, the Hotel Quinte, Belle-
ville, for $1.000 The actual cost of the building was $36.000, and
he took out an action for a fee correspondingly larger. The judge
decided that the hotel company were liable for the difference.

AN arrangement has been effected whereby the St. John, N.B.,
Gas Light Co. is absorbed by the St john Railway Co. This is
under the terms of the legislative Act recently passed, which pro-
vides that the gas is never to exceed the present selling price. The
total issue of bonds by the company is limited to $500,000. By a
subsequent deal the electric light works are brought into the com-
bine.

W. C. Epwarbs & Co are about to build an incinerator to
burn the refuse and sawdust from their lumber mills at New Edin-
burgh, Ottawa, to be in readiness about the 1st of next month, It
will be 8o feet high and about 20 feet in diameter, and will be con-
structed entirely of brick and stone. All through the mills carriers
will be laid for the purpose of carrying all sawdust and edgings to
the incinerator.

Tue coatracts have been let for the new Malleable Iron Works
at Toronto Junction. They are to be called the Toronto Junction
Steel and Malleable Iron \Works, and \V. H. Gore, of Elgin, I, is
the chief promoter. The buildings, the main part of which will be
30x 180, will be started as soon as the frost is out of the ground,
and it is expected that opérations will commence in June. About
25 hands will be employed.

Tue annual mecting of the Intercolonial Coal Mining Com.
pany was held in Montreal last month, when the following were
clected directors: J. P. Cleghorn, president; H. A. Budden, vice-
president and managing dircctor ; Hartland S. MacDougall, W. M
RRamsay,E. Gofl Penny, Thomas Wilson. Alex. Guan, Angus W.
Hooper and R. McD. Patterson. W, J. Nelson is secretary-trea-
surer. The sales of coal and coke for the year amounted to 213,046
tons, the Jargest in the history of the company. It was decided,
however, to declare no dividend this year.
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A rusr factory is to be established in Prince Albert, Sask.

Tuy Nelson Sawmill Co will shortly establish a new mill at
Rossland, B.C

ARRANGEMESNTs hive been made for putting in fire protection

at Drayton, Ont. A

AnouT 30,000 tons of wood pulp were shipped from Nova
Scotia to Eogland last month.

H. L.. Cumyins is at work on a new bridge across the K{oote-
nay River, at Fort Steele, B.C.

Tue bridge between Kingston, Ont , and Pittsburgh will proba-
bly be rebult with steel or iron.

Tue Vancouver furniture factory has been destroyed by fire
1.oss, $40,000; insurance, $3.000.

Worxk will be begun at once on the new bridgeat Edmonton,
N.W.T., across the Saskatchewan.

GiLmour & Hewsox, lumbermen, Hull, Que ,will add two new
boilers and enlarge their boiler house

A nouse of refuge for the counties of Chambly,Vercheres and
Laprairie is to be built at Longueuil, Que.

It is now stated that the proposed city plant in Toronto for
asphalting will cost $25.000, not $5,000 as estimated.

Gray & Avney, Rock Bay. Victoria, B.C . are enlarging their
woodworking factory and increasing their power plant.

Tue Hamilton Board of Education is asking for the building
of a new Institute. The cost is estimated at $75,000.

Tue Pacific Casket and Furniture Co 's factory at Vaucouver,
B.C, has been burned. Loss, $4,000, insurance, $3,000.

Tue Belleville Gas Co. invite tenders for the erection of a dam
and flume on the Moira river above the railway bridge near that city.

Tue Gananoque, Ont., Board of Education are asking the
council for $15,000 for the purpose of building a new High School

Haurax, N.S ., council are about to add a aew chemical engine
to their fire protection equipment, and also build a new engine
house.

A coMPANY is to be formed in Berlin, Ont , for the purpose of
manufacturing a threshing machine and band cutter, of which Mr
Kleinstuber is the inventor

Some St John capitalists have taken hold of the old McFat-
ridge foundry at Fairview, N.B. It is the intention to use it for
converting old iron into pig.

Jons Bovp & Co, metal brokers, Vancouver, B.C., have dis-
solved partnership, W. L Newsom having retired The business
will be carried on by john Boyd and Fred J Burns.

A NEw two-storey bathing house is to be built in Preston, Ont.,
to cost between $S,000 and $10,000 It will Le fitted up with all
kinds of baths. swimming, Turkish, steam plunge and electrical.

OTTAWa city council have decided not to submit the $45,000
by-law for the erection of a new fire station at the south end and
other improvements until January next, the time for the elections.

‘T'ue Dominion Government took ont an action against the St.
John, N.B., Gag Company, to restrain them from depositing refuse
in the harbor. An injunction was granted so far as tar was con-
cerned

The Grand Falls Water Power Co., Fredericton, N.B, have
been granted by the Victona county council a lease of the common
at Grand Falls, provided they will expend $10,000 in surveys,
labor and improvements.

D. W. Hotec & Co., Fredericton, N.13,, have accepted theety’s
offer of free water and eaemption from taxation for five years, and
will rebuild their canning factory on the site of the one burned last
spring. Work will be commenced shortly.

Tue London, Ont., Gas Company have recently adopted im-
proved methods of manufacture, and have reccived new machinery,
and they have now decided, in order to meet the increasing opposi-
tion of the incandescent electric system, to reduce the price of gas
from $1.50 to $1 net per thousand.

PoxTeriaxD & FrERE, Ltd,, are applying for incorporation in
order to carry on the business of manufacturing engines, boilers,
saws, etc., at Sorel, Que Capital, $50,000 The applicants are H.
Beauchemin, P Beauchemin, A. E Pontbriand, A. Monarque, and
J-B.O Pontbriand, all of ‘Sorel.

Tue Dominion Specialty Mfg Co. (Ltd.), Torunto, capital
stock $25.000, are applying for incorporation, for the purpose of
buying and selling useful inventions, and of purchasing rights for
manufacturing under certain patents. N. M. Cantin and O. Bisson-
nette, both of Toronto, are the leading spirits.

A stove foundry is to be established in Napance, Ont.

‘Tue Jeffrey Hale hospital governors at Quebec are to crect a
new $1s50,cco building in that city.

Joserit Nowey, of Rusagomish, has the contract for building a
bridge across the river at New Maryland, N.B.

A xEw bridge is to be built over Connell's Creek, on the town-
ship line between Eldon and ‘Thorak, Ont.

ToroNTo School Board have decided to recommend the expen.
diture of $115,000 on additional school accommodation.

ALserT E, Kincu has assumed the entire charge of the Ontario
Iron Works, Peterborough, formerly carricd on by Moffatt &
Kinch.

‘Tne Brampton, Ont., council have decided to build a new
Lridge. It has not been decided yet whether it will be of iron or
of wood

St f.ovuis pu MiLe Exv council will spend considerable sums
of money during the next year or two in improving the drainage in
that district.

Tue Department of Railways and Canals has awarded the con-
tract for a new swing bridge at Wellington, over the Rideau canal,
to the Canada Bridge and Iron Co.

M. McINTYRE is going to utilize the water power at Boundary
Falls, B C., in aperating a sawmill and a ten-stamp mill, which he
intends crecting near that point this month,

E. R C. Crarkson, Toronto, has been appointed liquidator of
the Steel Sink Range Boiler and Stamping Co., New Toronto,
owing to the failure of several of its prominent stockholders.

] J. McLaucuuix, the disastrous explosion at whose mineral
water factory in Toronto was chronicled in last number, will start
rebuilding at once Electric power will in future be employed
instead of steam.

Moxcrox, N.B., city council have awarded to the Toronto Rub-
ber Companya contract for supplying 500 feet Surprisedouble-jacket
hose, and one to the Toronto Gutta Percha Rubber Company for
soo feet rubber-lined Baker fabric.

Tne creditors of Bracey Bros. & Co., contractors, Hamilton,
met last month, and statements were presented. The assets are
placed at $68,735 and the liabilities at $62.599. In this, no allow-
ance is made for the penalty for non-completion of contract within
the specified time, and there is likely to be a lawsuit over the
matter.

ToroxTO Board of Works have awarded contracts for paving
the track allowance on Avenue road as follows: Construction and
Paving Co., from Bloor street to Davenport road, asphalt and
scoria block, $11,112; asphalt and granite sets, $10,278; D. L. Van
Vlack, from Davenport road to C P R. tracks, cedar blocks on con-
crete, $3,220

Tue Carey \ire Sewing Precess Co. of the Dominion of
Canada (Ltd.) have, under supplementary letters patent, changed
their name to the Carey Wire Sewing Machine Co. (Ltd.}. > Besides
carrying on the business of manufacturing and dealing in sewing
machines, they will have the right to acquire letters patent of
inventions relating to the same.

A posLer in 8. T King & Son's saw mill, at Kingsville, N.B,,
exploded last month with terrific violence, one man, Wellington
Smith, being killed, and cight injured more or less severely. The
loss will be considerable, as the boiler room was completety shat-
tered with all its contents; covered by insurance only against fire
The mill had only been in operation about a fortnight after a long
shut down The exact cause of the explosion is not yet ascer-
tained.

Tue St Louis du Mile End council, Montreal, have resolved
to drain the entire municipality upon an improved system. The
drain will have to be cut in solid rock. \ork has already com-
menced on Clarke avenue, where Bastien & Valiquette have 150
men employed in constructing an immense drain. Up to the pres-
ent, about $167,000 has been spent, and it is probable that before
the work of drainage is completed, about $1,000,000 will have to be
expended

Tuge result of the arbitration in connection with the Peter.
borough, Ont., outfall sewer was that that town is authorized to
extend the sewer through North Monaghan, and to discharge the
sewage into the Otonabee River within the limit of that township
for aterm of five years. After that period it will have to adopt such
means as may be necessary to effectually dispose of any dangerous
clements before discharging the same into the river within the
limits of the towanship of North Monaghan.
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Tur lngram bridge at Midway, B.C., is now nearly completed.
‘e new gaol to be built in Hamilton is to cost about $30,000.

Tnx Independent Order of Oddfellows will erect a $200,000
building in Toronto.

Tuz by-Jaw passed fast year for the drainage of Dalhousie
\Ward, Ottawa, has been repealed.

Karte & PooLk, Berlin, Oat., have taken over the Port Elgin
foundry and will at once begin operations.

A NEw cartridge factory is to be established in Quebec. A quas-
tity of new machinery to be installed in it is onits way from
England.

ToRONTO city engincer has had plans prepared for a new ma-
chire shop in connection with the waterworks department. The
cost will be about $7,000.

A panrTy unknown offers to subscribe $1,000 for the construc-
tion of public urinals and closets in a central part of Toronto. The
total cost would be about $2,000

SAMUKL ALcoTT, foreman at the Port Hope, Ont., file factory,
a few days ago had his eye badly burned by melted lead. The in.
jury is painful, but will not probably aftect the sight.

MoxTreaL Gas Co. have now stated definitely that they will
unot sell gas at the rate contracted for by the Coates Co. They say
that .ae company which actually carried out such a propositiop
could not live.

Tne Royal Paper Mills Co., Montreal, bave bought the mill
lumber and other property at Brompton Falls, Que., and will erect
at East Angus a large sawmill The Brompton mill will be utilized
to manufacture ground pulp.

St. ANDREW'S Presbyterian Church, Windsor, Ont., was last
month destroyed by fire, and the manse and lecture room were
badly damaged. Loss about $20,000; insurance $10,000. The
firc is supposed to have started from the furnace. The church will
be rebuilt at orce.

Tue well.known belting firm, the J. C. Mcl.aren Belting Com-
pany, Montreal, is to be turned into alimited liability company.
The incorporators are David W. McLaren, Mrs, A Cummins
Walker, Alexandsr Walker, B. S. Sharing, Joseph Ryan,and G. W
McDougall, all of Montreal. Capital. $99,000.

Tue Ontario Veneer Co (L.td.), Toronto, ate applying for in-
corporation. Capital stock $z0000 They will manufacture
veneers and veneered goods, cheese boxes, cooperage stock, wooden
carriage furnishings, builders' lumber and supplies, etc  Among
the applicants are W. Alex. Gunn, H L. Danceand Geo. Benneu,
all of Toronto.

‘Tue Three Rivers, Que., Iron Works Co.. capital stock $100,~
000, have been incorporated ‘They will manufacture iron, steel
and brass wares, gas and water pipes of all kinds, foundry appli-
ances, and will carry on the manufacture and suppl of electric
light, heat and power Hector McRae, of Ottawa, and W Dan-
can, of Three Rivers. are largely interested.

Tue Doberty Manfg. Co., Sarnia, Ont., are introducing into
their foundry a method for producing what is called {erreous steel,
This is a fair quality of steel, quite malleable in its nature, that
will punch cold, coil up under a lathe or planer tool, and is equal
in ductility to the commoner grades of basic steel. It can be
made direct from the cupola without the use of a converter.

Josgrr H STiLES, who proposed the holding of an Interna-
tional Exhibition in Montreal next year, has just returned from
Europe, where he has been endeavoring to interest the various
manufacturers and foreign governments in favor of the scheme.
From all accounts he met with very encouraging success, and
besides this, he has received offers from many of the managers of
the chief attractions at the Chicago World's Fair to repeat their
exhibits in Montreal. There is little doubt that the exbibition
would be & success, and a deputation of the Montreal Board of
Trade to Ottawa has endorsed the scheme.

A casg came before the courts recently in connection with
patents which will be of interest to manufacturers generally. E. B.
Eddy, of Hull, was charged with offering for sale a certain fibre
wash basin as a patented article, the same fiot having been patented
in Canada. The defence proved that a patent had been taken out
for the machine and process, and contended that this covered the
product also. The case was dismissed, but subsequently a similar
charge was laid against T. Weldon, Toronto, manager of the E. B.
Eddy Company, and this remains unsettled. The case is a diffi-
cult one, for if the articles had been put on the market without
bearing any stamp to show they had been through the patent

office, it would have been an infringement of the Jaw also.
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A xew poor-house is to be built in Truro, N.S.
isolation hospital is probably to be built at Lindsay, Ont.

A. LavaLLEE, contractor, Montreal, has assigned.  Liabilities

about $20,000

Norre Damg Convent,
Megantic, Que.

It is proposed to build a traffic bridge over the Bay of Quinte,
near Deseronto.

ABouT $45,000 is to be expended in Ottawa on additional and
improved fire protection.

H. C. Reeves, South \Woodslee, Ont., has decided to rebuild
his stave mill, recently burned down.

Wixpsor, Qat., Presbyterian Church has been destroyed by
fire. The damage is estimated at $20,000; partly *. 1red.

Lixnsay, Ont., council have decided to buy the local com-
pany's waterworks, the price to be probably fixed by arbitration,

Tug St. Lawrence bridge at Wellington, Ont., over the Rideau
River, has been taken down. A new iron structuie will be erected.

THE authorities of the Deaf and Dumb Institution, Halifax,
are building two extensions to cost $43.000 and $25,000 re-
spectively. ]

Tue Blaine Window Confection Mfg. Co., of Alliance, O., are
thinking of establishing a branch factory in this country, probably
in Hamilton.

Tue Krupps have discovered a new hardening process which
materially increases the resisting power of armor plates. Some
wonderful results are looked for.

Girsour & HucnsoN's great lumber piles on the Gatineau
River, near Ottawa, were last month completely destroyed by fire.
Loss about $200,000; partially insured.

Dicsy, NS, council are calling for tenders for a loan of
$35.000 for the purpose of constructing a town system of water-
works. \Work will be commenced this spring.

Mr. BaxcrorT, on behalf of the neighborhood of Clarke's
Ferry, N.5, is petitioning the Legislature to construct the long.
tatked of bridge over the Annapelis River at that place.

Montreal, is to bave a branch at

Wx. T. Bosxer, of New York, has been appointed -general
agent for Canada for the Babcock and Wilcox Co., manufacturers
of water tube steam boilers, in the place of E. C. French.

J- R. Bootn, of Ottawa, and Thos. Hale, of Pembroke, have
purchased timber limits 136 and 137 {rom Campbell & Co., Ottawa,
for $350,000. The limits cover an area of 72 square miles.

M. SLITER, engincer in Thomson & Avery's saw-mill at Sharbot
Lake, near Kingston, Ont., was caught in the beliing and had two
legs fractured below the knces  He died shortly afterwards.

Tue Guelph, Ont., Pavement Co. (Ltd.) have completed or-
ganization with a fully subscribed capital of $25,000. The following
officers have been appointed: President, W. J. Bell; vice-presi-
dent, Col Higinbotham ; secretary, A. F. H. Jones.

W. Arcuisarp, proprietor of the Empire Tobacco Factory,
Montreal, is thinking of removing his factory to St. Johns, Que.
He guarantecs that his factory would employ 250 hands, with a
minimum pay list of $40,000, provided the town grants a cash
bonus of $30,000. .

Tue Wallaceburg, Ont., Glass Company has been organized,
with the following officers : President, Capt. J. W. Steinhoff; vice.
president, D. G. Mitchell ; secretary-treasurer, A. G. Laird. A
capital of 850,000 has been subscribed. The works will begin to
turn out glass this month,

OwIxG to the sudden bursting of a water main on Sherbrooke
street, Montreal, last month, St. Denis street and its vicinity were
flooded for several hours, the water rushing down the slope in tor-
rents. A good deal of damage was caused to the houses en ronte.
The burst pipes, which had been in use some years, were bought
in Scotland.

ENGINEER Haskins, of Hamilton, proposes the erection of a
stand-pipe. in order to remedy the lack of pressure in the water
supply of that city. He does not cousider that plan so satisfac-
tory as the construction of a new high-level reservoir, but pro-
poses it as the next best thing. In addition to the stand-pipe,
two engines would have to be put up.

ArciiTECTs Burks, of Toronto, and McBride, of London, Ont.,
have presented their plansof the new Methodist church on Queen's
avenue, London, to teplace the edifice which was burned down
recently, and they bave been approved of. The estimated cost is
$65 000, and its seating capacity will be about 1,650. The main
tower will be 136 feet high and the second 8o feet.
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Tug Ridgetown, Ont., Gas Company have decided to go on
with boring work.

Fraxk Hittox has begun work on a new shaft on the ** Little
Falls * claim, Big Bend, B.C

Ox the * Yakimaw,” near Nelson, a vein has been discovered
with four fect of good ore  The claim is owned by N. ID. Moore

Tue Country Harbor, N S, Gold Mining Co ., a week or two
ago, turaed out a brick of gold weighing 96 ounces, worth about
$1.500.

Tue Warrea lead in Guysborough county, N.S., is showing
some gohl. but so far the company have not sent any of the quartz
to the miil.

Tue Tudor Gold Mining Co (Lid.), Waverly, N.S,, have pur-
chased a large Worthinglon pressure pump to handle all the water
from their workings

Mg Moxauax, managing proprieter of the Cariboo claim at
Camp McKinney, recently took with him to Seattle gold bricks,
the output of the mune for the previous three weeks, valued at
$106,000. .

Tng Black Creek Hydraulic Mining Co. (Ltd.) Vancouver,
B.C, have been ncorporated, with a capital stock of $300,000
The trustees are W F Salsbury. E. Mahen and Johann Wulfisohn,
of Vancouver,

D. A. McDoxatp, manager of the Pictou Development Mining
Co. at Renfrew, N S., was in the city last week with a fine lot of
quartz, obtained from a new streak 230feet below the surface,which
pronuses to give good returns.—Canadian Collisry Guardian.

Tue ** Empire " clam at Fairview, B.C,, has a lead about 3%
feet wide, running north aud south, which is traceable through
nearly the entire length of the claim.  Some fine frec gold speci-
mens have been taken out.  Mr Kline, the owner, is endeavoring
to bring in capital for further devclopment

A BED of iron ore contamming. it is said, about 600,000,000
tons, has recenily been discovered at Conception Bay, about twelve
miles from St John's, Ntid  Analysis_shows 1t to be the finest
hematite ore, containing S9*4 per cent. of iron.  The New Glasgow
Iron and Coal Co.. New Glasgow, N S, arc making preparations
for working it on an extensive scale

Soug well-known British Columbia mining men are forming a
syndicate with large capital to purchase claims from small mine
owners, and afterwards sell concessions to wealthy corporations
At present, owing to the lack of means of many prospectors, their
claims. some of them of great promisc, remain 1n the eclementary
stages of development. Al this would be altered very matenally.

Tue gold minc at North Brookfield, N.S.. is running as vsual,
heeping the mill busy night and day, reports the Canadiun Colliery
Guardian A survey is being made of the underground works.which
shows the cxistence of a “lead ** about 130 feet in deptb, dipping
west at an angle of 25 or 30 degrees  This has been followed for
250 fcet. and there are indications that 1t continues much further

Tiue Wicgand Gold Mining Co. have been incorporated for the
purpose of developing the property on Shoal Lake, nmear Fort
William, Ont. Onc shait is already down 14 feet and is under
contract to be sunk 100 feet. The vein is described as a true fissure
vein, 6 fect between the walls, carrying 2 {eet of high grade quartz,
assaying all the way from $28 10 $210. A stamp mill is expected
to be in operation about the middle of next month, with a capacity
of 30 tons per day  The officers of the company are. President,
Joseph C. Foley, vice-president, V1> Cliff, seccetary, J. J.
Meaaliffe

Tuz annual mecting of the Miming Society of Nova Scotia
was held at Halifax on the 13th ult.  Among the papers read were
the following . Noteson a mincral collection, prepared by the Gov-
emment of Nova Scotia for the Imperial Institute, London, by E.
Gilpin. Jr. laspectorof Mines: Boilers, tests and efficiency, by W.
;. Matheson, On surface surveys and the necessity of contour
surveys in gold districts in Nova Scotia, by Dr. Manin Murphy.
A novelty in coal mine ventilation, by Alex. Dick: Notes on the be-
havior of some gold solvents, by F. H. Mason; Notes of a trip to
Alaska and its gold mincs, by Geo. MacDuff.  The following were
appointed cficers for the present year President, R. H. Brown,
Vice.presidents, Graham Fraser, Charles Fergic, and 1V, Blale.
more ; hon.-secretary, B. T. A. Bell: secretary-teasurer, H. M.
Wylde. The Council will en ¢avor to organize a mining exhibi-
tion in Montreal as soon as possible.

WiiLE at work on the lowest drift of ** Sitver King,” Kootenay,
the diamond drill ran through 7 feet of good ore.

Jases Rowvixsox of the Hillsboro, N.S., mines, is prospecting
forcoal in that neighborhood  He has a crew at work sinking an
8xa12 shaft.

N D. Moong has transferred the ** Cumberland ** mine, near
Nelson, B.C., to W. C. Yawkey for $25,000, to be paid $15,000 in
cash and the balance in six months.

ACCORDING to returns made to the coliector of customs at
Nelson, the shipments of ore from South Kootenay mines during
Iast vear amounted in value to $754.905.

Tae Lake Gerard Mica Mining Co s mine, * The Phosphate
King,” has been dug to a depth of 70 ft. Operations will be con-
tinued on a still more eapensive scale during the summer.

A six foot vein of coal has been discovered at a depth of 250
feet at Stephen, near Rainy Lake City. It seems to be a good
quality of soft coal A company is to beorganized to work it.

Tue * Silver KRing” Company, Kootenay, B.C., are sinking a
shaft on the * Daylight ” claim, the third extension on the east of
the © Victoria.” This claim carrics gold ore in paying quantities.

Tue first shipment of ore from Ten-mile Creek, near Slocan
Lake, took place last month in the shape of a carload from the
* Kalispel " mine. The ore is high-grade, sitnilar to that on the
- Fisher Maiden.™

SEVERAL experiments have been made recently to test the
value of the iron ore in Madoc township, Ont., and vicinity, and
scem to have given fair satisfaction. Extensive developments are
looked for in the near future.

Tug Nelson, B.C., Hydraulic Mining Co. are getting ready as
quickly as possib.= for spring work. New sluice boxes are in, and
work has commenced on a new flume, which will be 3 {t. by 2 {t.
Two vibrators will be worked.

Tue Humphries-Moore concentrator at Nelson, B.C., began
the work of reducing ore last month. Its supply is drawn chiefly
from the Alamo and 1daho mines, but this spring a large quantity
will probably come from the Mountain Chief.

Tue Daaville Asbestos and Slate Co., Montreal, are applying
for incorporation. Capital, $150,000. The provisional directors
are Feodor and Moritz Boas, of St. Hyacinthe: J. W. Greenshields,
W. Sclater, B. Shepherd and W. T. Costigan, of Montreal

Ox the ** Grodenough ™ ¢claim, Slocan district, B.C., the cross-
cut tunael caught the vein in 67 feet, and drifts are now being run
both wavs. It carries about 6 inches of carbonates mixed with
high-grade galena, an average sample assaying 480 ozs. silver.

Tue Slocan, B C ., district is looking up. Close after the news
of a big discovery on the Alpha mine and the immediate resump-
tion of shipments, came word that a fine body of orc had been
struck on the Wonderful, and also that ore had been found in both
tunnels on the Ivanhoe.

L.asT month the shaft house at the Sultana gold mine, near
Rat Portage, Ont., caught fire and was burned. The flames and
smoke shut off the air supply to the mines, and twenty-four miners
at work were only rescued with difficulty, one being killed. The
fire started from a tobacco pipe.

Tue business men and manufacturers of Nelson, B.C.. offer
to guarantee money and land subscriptions to the amount of $100.-
000 for the location and operation in that town of smelting works
Among those who have the matter in hand are G. A Bigelow &
Co.. W. F. Teetzel & Co. and Thos. Madden.

A.D Wiitrigr has just returned from a visit to London,
Eng., whese he has succeeded in forming a company to work the
hydraulic mines on Williams Creek, Cariboo, B.C. The capital is
$500,000, of which $200000 is paid up. The first operations
undertaken by the company will be in the Ballarat claim.

Tug Intercolonial Coal Mining Co are putting in a ventilat-
ing fan of 3o ft. diameter, with a capacity of 200,000 cubic feet of
air per minute, to be driven by a pair of tandem compound engines
built by an English firm. They arc also putting in a patent En-
glish screen with a capacity of soo tons or more per day. The
company are preparing to reopen a slope that was abandoned some
years ago.

Tue Standard Oil and Gas Company arc going to explore
Pelec Istand, Ont., for gas and oil, and George Lypps. on behall of
the company. has leased several thousand acres and will begin ope-
rations in a short time.  The Ontario Natural Gas Company have
also sccured options on tracts of land on the island. The indica-
tions point to a large amount of oil and gas in the island at present
oot utilized.

.
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Tix average daily output from the Joggins, N.S., mines for the
past year has been about 550 tons.

Oxe hundred thousand tons of gypsum were shipped from
Hants County, N.S., to New York last year.

‘I'ne McCullough Creek Tuonel Co., Big Bend, B.C., are get-
ting rcady to sink a winze for bed-rock. They are in about 200
feet,

Tug famous Gaspd oil well, when struck first, sent a column of
oil 30 feet into air; about 500 barrels of oil were lost before it
could be plugged.

DirLt. Bros. have sold their plaster quarsy in Ste. Croix, N.S,
to Knowles & Co., of Avondale, for $10,000. The plaster available
is estimated at $100,000.

Tne men at the Springhill, N.S., coal mines demanded athree-
quarter shift, or eight hours pay for six hours work, and upon this
being refused, struck work.

J T. Suity, of Amherst, N.S., is engaged in developing his
coal property at Maccan, and has sunk a slope to the depth of 100
feet on the seam recently discovered almost opposite the L.C.R.
station.

Tue Bordeaux Chamber of Commerce has petitioned the
French government to place Canadian petroleum on the minimum
tariff list, so as to allow it to compete on even terms with Russian
and American oils

Tue Montreal Quarry Co., capital $200,000, have been incor-
porated. The incorporators are Peter Lyall, contractor; P. Alex.
Peterson, civil engineer; D. A, MeCaskill, merchant ; W. G. Reid,
contractor, all of Montreal.

MRr. BUTTERFIELD has resumed work on the Plzayune, Chester
Basin, N.S. The test shaft is to be sunk 50 feet deeper. making it
a total depth of 225 feet.  He will also open the westerly extension
of the * Captain,” which is 18 inches wide.

* Ax English syndicate offers to purchase some large coal areas
lying between Sydney and Mira, C.B., for $50.000. Experts de-
clare that this district contains one of the finest seams yet discovered.
An interest would be retained by the present owners.

Tue Anglo-Canadian Gold Mining Syndicate, New Westmins-
ter, B.C, has been incorporated. with a capital of $250.000. The
company own 320 acres of gold-bearing gravel benches on the
south fork of the Similkameen river. Water will be obtained from
the river at a cost of $40.000, and the work of development will go
on at once

Joux Browx reports that fully 30 men arc working on Trout
Creck, B.C, at present, and are making about $2 per day. On the
Breckenridge claim about 500 feet have been wing-dammed. A
good deal of work has been done recently in the way of putting in
flumes for washing The coming summer is expected to prove a
good one in the district.

Tue shaft on the Smu~gler Mine, Fairview, B.C., is now down
g0 feet Theore is said to improve with depth, and the vein, as
yet, shows no sign of becoming thinner. Average assays give $22
in gold. A second vcin has lately been opened up on the same vein.
showing four fect between walls of well minerahized quartz.  Mr.
Elliott is supervising this work.

Last month G. Hamilton, of Youngstown, Ohio, and G. Caul-
field. of Cleveland, Ohio, of the Dominion Steel and Blast Co., had
a conference with Kingston, Ont., City Council, with a view to the
establishment of a blast furnace and rolling mill there. They want
to erect buildings immediately near the mines. The plant would
cost about $600.000. The company asked the council for a free
site, exemption from taxes and free water for a term of years, and
to guarantee the interest on the bonds of the company to the ex-
tent of $300,000, taking a first mortgage on the plant as security.
The government bounty is estimated at $100,000 per annum. If
Kingston fails to offer these inducements, the works will probably
be located in Belleville.

Thne corious discovery has been made by Charles Margot, of
the University of Geneva, that when aluminum is rubbed upon
glass, the latter receives brilliant markings which cannot be washed
away. The effect is most pronounced when the glass is wet.  With
a small sluminam whesl, M. Margot traces ornamental designs
upon glass, and by bumishiog with a steel tool gives them the ap-
prarance of metallic inlaid work. The adhesion is complete. Aside
from its probable value as ameans of decorating objects of glass,
this property of aluminum is usefol as 2 convenient test of the dia.
mond, which is absolately unaffected, while all sificcous substances
are very perceptibly marked by themetal,
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Tue G.T.R. will perhaps build a new freight and passenger
station at St. Henri.

Tue Toronto, Hamilton, and Buffalo Railway steel bridge over
the Hamilton and Dundas track is about finished.

Tue Ottawa, Ardprior & Parry Sound Railway Co. will, this
summer, build a roundhouse and car shops at Ottawa.

Tug New Brunswick Governmentare calling for tenders for the
construction of a wharf at Gray's Point, Belleisle, N.B.

Tue Temiscouata Railway areabout to apply to Legislature for
power to extend their line to a point on the I.C.R , near Moncton or
Berry's Mills.

ToroxTo Board of Trade and city council have come to the
conclusion that all they can do for the proposed St. james' Bay
Railroad is to give it their moral support.

Tue St. Lawrence River Steamboat Co.’s new ship, the
 America,” is making satisfactory progress towards completion,
and will be ready for navigation towards the end of May.

Hexey & Syuth, who were the successful tenderers for asphalt
paving in Ottawa, having objected to the form of contract, thecity
council decided to throw out all the tenders and to call for new
ones.

Sourn Grivspy, Ont., ratepayers have decided in favor of
issning debentures *3 the extent of $4,000 and of granting exemp-
tion from taxation for twenty years in favor of the Toronto, Hamil-
ton and Buffalo Railway Co.

W H Coxstock, of Brockville, Ont., has purchased the plant
and lcase of the Hanlan Ferry Co., Toronto. for $30,000. He is
purchasing the steamer ** City of Windsor,” and will place her on
the route between Kingston and Oswego.

Tue Canada Southern Railway Co. are applying to Legislature
for an Act authorizing them to extend the time for the commence-
ment and completion of the branches of their line still uncon-
structed, and empowering them to lease the Leamington and St.
Clair Railway Co.'s linc.

THERE was a report abroad last month to the effect that an
agent of a wealthy English syndicate was in Montreal for the pur-
pose of ncgotiating with the Ricbelieu and Ontario Navigation Co.
for taking over the:z business and vessels, but there is no likelihood
of anything of the sort happening.

Tue Department of Trade and Commerce of the Dominion
Government are calling {or tenders for amail service batween Ca-
nada and Antwerp, for a period of five years from July 1st next, the
service to be fortnightly in cummer and monthly in winter. The
capacity of thesteamers is to be not less than 2.500 tons each, and
thespeed not less than 13 knots per hour. Tenders must be in by
May 1st.

N K and M. Coxxorry, of Quebec, who have the cantract for
building the continuation of the Baic des Chaleurs Railway from Cap-
lin to Paspebiac, are making active preparations for commencing
operations, and hope to have it completed by September next. The
line now forms a part of the Atlantic & Lake Superior Railway, and
forms a junction with the I.C.R. at Metapedia. A large bridge
over the Bonaventure River is still to be built.

Mavor SunsER, of Monction, is bringing before the New Bruns-
wick Legislature 2 bill relating to the proposed dock for that city.
The promoters ask for a subsidy of $25.000 from the Provincial
Govcrnment, the city having already granted a similar amount.
They will probably obtain a subsidy of $25,000 also from the
Dominion Goverament, and expect to raise the balance of $100,000
by private subscription. This will be cnough to make a start on
the work of building, and it is thought that when the dock is com-
pleted several manufactories will be attracted to Moncton.

Davis & Soxs, shipbuilders, etc., Kingston, Oat., have the
steamer ** Maud™ well under way in their dry docks. Her steel
frames are all up and the bottom is nearly all planked. Sheis 160
feet Jong and 36 feet wide overthe guards.  She will be ready to
float on opening of navigation. This firm’s launch department is
in full operation. They havea contract with Rev. E. M. Bland, of
Hamilton, for a new 33 ft. steam laanch. There are threce yachts
also under way. They are also constructing six of their new patent
single-acting compound engines. These engines are supplicd with
improved Porcupine boiler, rating six horse power, the whole ma-
chinery weighing only 720 pounds. These boilers are tested to 300
pounds cold water pressure.
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Tur CP.R, who bought recently the Yonge street wharf at
‘Foronto, are about to improve it

Canvetit & Teun are opening in Peterborough, Ont., a new
factory for the manufacture of canoes

Tue steamship Barcelona, of Halifax, is now making trips
direct to Manchester, Eng., via the new canal

Tug Canada Atlantic Railway Co. deny the report that they
are about to busld a branch line to Cornwall, Ont.

PrLans are ready for the new Canada Atlantic Railway at
Valleyfield, Que , and work will be commenced as soon as possible

Taue vessel ** Earnscliffe,” belonging to A. & W Smith, Hali-
fax, went ashore off the East Indies last month, and will probably
prove a total wreck. L.oss about $30,000.

Tue Montreal Warchousing Co. have elected the following
officers - President, L J. Seargeant, vice-president, W M. Ram-
say . manager and secretary, G A IHanma.

Tue Private Bills Committee of the Ontario Legislature have
passed, with a few slight alterations, bill No 14, confirming the
bonus of $225.000, in aid of the ‘Foronto, Hamilton & Buflalo
Raitroad Co.

Tue C.IP.R will temporarily close the Lake Temiscamingue
Colonization Railway, in order to thoroughly overhiaul the eagines
and repair the rolling stock  Further facilities are to be provided
for lumbermen.

Tute Calvin Company is building a large steam barge at Gar-
den Island. The dimensions are 180 feet long, S7 feet bsam and 13
feet hold  She will be able to carry 40,000 feet of oak timber, and
will be fitted vp witha new Hazlett boiler.

ALL the pillars on the new railway bridge being constructed
by the Gt. Northern at Grand Mere, Que., over the St. Maurice
River, are completed. The contract for the iron work has been
awarded to the Pominion Bridge Co. Lachine

Tue Victoria, Vancouver and Westminster Railway Co have
been incorporated They will build a line from a place near
Garry Point on the Fraser River, through Richmond, South Van-
couver and Burnaby to Westmiaster, with a branch o Vancouver

Tue people of Charlevoix county are protesting against the
Quebec Government's action in allowing the Quebec, Montmorency
and Charlevoix Railway Co. to relinquish their line to Murray Bay,
as formerly projected, in return for the non-payment of the subsidy
of $302,000 promiscd them.

Tae Black line steamer now on the stocks at Simpson’s yards,
Collingwood. Ont., i~ making rapid progress towards completion
The gallows frame is 1n position, as are also the stanchions between
decks  Boiler makers are at work putting in a new battom on the
boiler and the engines are being erected

THe propassd freight ferry from Cobourg across Lake Ontario
10 Ozak Orchard Harbor or syme other convenient pointon the Ameri-
can side. is taking more definite shape  The capital stock of the
companies which have the matter in hand is about $500.000,
Robest Avery, of New York, being president.

Tie contract which Hugh Sutherland. president of the Win.
nipeg Great Northera Railway Co, recently entered into with the
Dominion Government has been approved of by Order-in-Council.
This contract provides for the construction of a railway from
\Vinnipeg to Hudson's Bay at the rate of 200 miles per year.

T SEXERAC took out an action against the Central Vermont
Railway Company 10 recover $30.000 damages on account of the
allcged loss of valuable property at Stanbridge, owing to a spark
from a passing locomotive  The action was dismissed on the ground
that the cvidence did not bring home the responsibility for the
accident to the negligence of defendants

OrTawa Division No 168 of the Brotherhood of lLocomotive
Engineers have clected the following officers” Chief engincer. A
Hudson ; 1st engincer. F Rowe. 2ndengincer. H Clendeanin, st
assistant engincer, W. Prenter  2nd assistant engineer, N Gadbois.
3rd assistant cngincer, T Chapman, guide, \W Botherali; chap-
lain. \W. Graham. A Hudson has been clected representative of
the commuttee of adjustment for the C.P.R.

Geo A MousTtaly, chicf engincer, and Geo. 1 Root, of the
engincering staffof the O . A. & P S Railway, have retaraed from
Loag Lake, where they have been laying out work for pile driving,
which has begun along the shores of the lake.  Long Lake has so
many small bays that two or three miles of pile driving and trestle
work will have to be done in bailding the line pastthe lake Be-
tween seventy-five and a hundred men are already employed atthis
work. Rock cutting will begin in a few days on the first scc.iin
beyond the present terminus of the line.—Ottaiwa Fournal.
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Carr E DuyQuerte will run a steamer between Cornwall and
Valleyfield

Tug steamer ** J. L. Murphy " is at Sand Point, Ont., under.
Roing repairs to her boilers. .

‘Tug works of the Gilberts' Boat Co., Gananoque, Ont., will be
removed from that place to Brockville

Tue Facer Hammered Solid Steel Car and Locomotive Steel
Co (Ltd ) arc shortly going to begin work on their new factory.

Tue Dominion Atlantic Railway Co are going to make exten.
sive improvements on their line this spring.  Three station houses
will be built,

R O & A B Macray, Montreal, will probably run the
steamers ** Acadia® and ‘*St. Magnus®™ between Windsor and
Montreal, instead of from Toledo.

Work at the deep-water terminus at Halifax, which was recently
destroyed by fire, will be started at once. A sea.wall will likely be
built from the Cunard wharf to the dockyard.

Tue f.ondon, Ont., Merchants’ and Manufacturers' Steamboat
Co. (L.td.), with a capital of $50,000, are applying for incorpora.
tion. jJohn McClary, F. Leonard and Geo. Guan are interested.

Tur Columbia & Koostenay Navigation Co.’s steamer ** Spo-
kane " was last month burned to the water's edge. Tha caunse of
the fire is unknown. Loss, $15.000, bssides cargo: insurance,
$5.000

Tue Dominion Construction Co have decided to go on with
the {{unter street tunnel, Hamilton, as soon as the track laying
for the Toronto, Hamilton and Baffalo Railroad is completed to
the city.

WitLian HEeawp, railway contractor, Araprior, has bzen
awarded the contract for the construction of a section of the Ot.
tawa, Arnprior and Parry Sound Railway, east of Parry Souad,
Work will start immediately.

‘Tue Toronto, Hamiiton and Buffalo Railroad will spend
$600,000 in Hamilton in building the line from Garth street to the
castern limits of the city, erecting a station and freight sheds, etc
This does not include the cost of car shops

Tue C P R. are building a branch between Fort Frances and
Rainy Lake City. tapping the gold country lying between those
points. The Mesaba Northern Railway and another company had
been contemplating taking a similar step, but are now cut out.

Tue 1.300 ton barque ** Annic Stafford.” of St. John, N.B.,
was last month totally destroyed by fire in Dieppe harbor, France
Loss about $30,009 The fire is supposed to have been originated
by same flints (with which the vesssl was ballasted) setting fire to
the woodwork. which was saturated with petroleum

D D Wiutsoxn, S. Harkness, H. Youlden, J. Hewton, ]. Breden
and Mr Walion, all of Kinzston, are forming in Toronto a company
for the purposc of manufacturing magnetic cngines for yachts.
The engine works by means of magnets only, and, it is claimed,
gives batter speed than cither steam or clectricity as ordinarily
utilized

Tue Great Northern Transportation Co., Collingwood, Ont.,
are making arrangements for the calling of the propeller * Pacific™
at Windsar and Sault Ste. Marie. The vessel, which will be re-
placed by the new one now in course of being built for the com.
pany, will probably be employed on the Windsor, Sarnia and Sault
Ste. Marie route

\V. Brows, shipbuilder Vancouver. B.C, has just turned out
a new schooner, the ** Queen City **  Itis 128 feet long, 23 feet 6
inches beam and 10 feet deep in the hold.  She is capableof carry-
ing 250,000 feet of luymber. A barquentine is also being built at the
same yard, 160 fcet long. 38 feet beam, 15 feet depth of hold, cap-
able of stowing away Sco.000 feet of lumber

MoxTrEAL Harbor Board has awarded contracts as follows
Bar-iron and waste, B J Coghlin: pressed spikes. Peck, Benny &
Co..long wharf spikes, R Donaldson & Son cut nails, Lewis Bros
& Co: bolts, nuts and coach screws, Pillow, Hersey Mg, Co.
washers, Frothingham & Workman. cakum, James Wilson & Co.;
manilla rope, Sclater Asbestos Mfg. Co; coal oil, Rogers, Robert-
son & Co . castor oil, Henry Dobell & Co ; boiled linsced oil and
white lead in oil, McArthur, Corneil & Co.. turpentine and oxide of
iron in oil, Canada Paint Co; iron castings, Wm Rodden & Co..
steam coal, Kingman, Brown & Co.; the tender for files was left for
award by discretion of chief engineer aftera triat of the goods
offercd. The board have granted two berths of 400 fect cach to
Elder, Dempster & Co., just below the Donaldson Line, for their
Avonmouth & London lines, and one berth on the west side of Vic-
toria pier for the Columbia and Head lines of steamers.
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. lectric “lashes.

Tue Brantford Street Railway Company are putting two new
engines into their power house.

Tuk Milton, Ont., Electric Light and Power Co, capital stock
$15,000, is applying for incorporation.

Tugr Winnip:g Street Railway Company have put out a con.
tract for a 6oo h.p. direct-connected railway generator.

Vicroria, B.C., Electric Light Co.'s works were seriously
damaged by fire three or four weeks ago, Loss between $15,000
and $20,000

D. C. Duwar has been appointed manager of the Bell Tele.
phone Co.'s exchange in Ottawa, in place of T. Ahearn, who re-
signed recently.

HesreLer, Ont., elecirical light plant has been purchased by
Mr. Skinner. He has not yet decided whether to run it in Hespeler
or to remove it altogether.

Surr. FoLGER, of the Kingston, Portsmouth & Cataraqui Elcc-
tric Street Railway, has received several applications from girls
wanting to be appointed as conductors on that line.

Tue Kingston, Partsmouth & Cataraqui Electric Railway
are having built for them two open cars with double trucks for
summer traffic, cach with accommodation for 130 passengers.

Tur Park avenue branch of the Montreal Street Railway

will be extended through Montreal Aunex to Van Horne avenue

* this spring, and will be in operation probably by the Queen's
Birthday.

Tue Guelph, Ont., Light & Power Co. held their annval meer-
ing a short time ago, and the reports were received with satisfac.
tion. Mr. Guthric, president, and the old board of directors, were
re-elected.

Tue Berlin Gas & Electric Light Co. have been awarded the
contract, for a term of five years, for supplying electric power for
the street railway system which is to be instalied at Guelph, Ouwt.,
this spring.

Tue Toronto Street Railway Company has taken over the
Scarboro® Railway, and it will be run herealter as part of the city
system. The stockholders of the Scarboro’ road will get Toronto
Railway shares for their holdings.

J. H. BeEesur has now fully decided to construct an clectric
railway throughout the city of Quebec and extending to La Bonne,
St. Anne  In connection with the scheme, a large hotel and park
will be established at Montmorency Falls.

Tue Hubbell Primary Rattery Co., Ottawa, have elected ofhi-
cers © President, D. Henderson: vice-president, ¥ C. Sparks: sec-
retary-treasurer, E.F. Hubbell. Satisfactory tests on the battery
have been made, and its manufactute will be procceded with as
soon as possible.

Tue Ottawa Electric Street Railway bave decided on the
extensions to their system which are to be carried out this year.
They will shortly start work at the comer of Charlotte street, and
proceed thence. via Daly avenue and Wurtemburg street, to
Rideau. The Ann street line will be continued to Bell street. The
time for the construction of the Preston street linc has been
extended for a vear

Tue Acrial Tramway Company, through its attorney, George
V. Pound, who is also one of the directors, is applying to the Siate
Legislature of New York for a charter fora scheme to baild a cable
tramway over the brink of Niagara cataract. A double set of cables
will be stretched from the towers in the Canadian and American
parks, with a supporting tower an Goat Island. On these cables
cage-like cars will bz suspended by trolleys and operated by clec-
tricity from the American side. The acrial line will follow along
the brink of the American Falls to Goat island. and thence to the
Canadian shore, forming a chord to the bow of the Horse Shoc
Falls. Thecars will be of sieel. The floors of the cars will be
perforated to allow visitors to lock below, and the side views will
also be unobstructed. 1If the bill just scat to the New York Legis-
lature becomes a law, expert engineers will be eagaged to super-
intend the construction. The projectorsclaim that the acrial tram-
way line will be as safe as the suspeasion bridges. Each cable will
be independent of the other, and sufficient to sustain ten times the
weight of the cars and passengers. Theelectrical cagineer will be
able to stop and start the car anywhere on the line. A charter has
been obtained on the Canadian side.  The scheme is likely to be a
profitable one, though costly.

Two new huge water wheels are being made for the Oltawa
electric power house.

Tue Avenue Road extension of. the Toronto Street Railway
will be constructed this spring.

C. B. Powett, on bebalf of an Ottawa syndicate, is endeavor-
ing to secure an electric rajlway charter in the Island of Jamaica.

Rout. BusTiy, of St. John, N.B., has formed a company to
put in the marketa strect railway car fender which he has invented.
. Reswexts of Burlington Beach, Hamilton, are going to op-
pose any legislation for the construction of electric railways over
the Beach,

Tue Controller of Customs has decided that electricity comes
under the head of unenumerated articles, and must pay a duty of
20 per cent.

Tue \W. A, Freeman Co., Hamilton, are applying {or incorpora-
tion with a capital stock of $40,000, for the purpose of manufactur-
ing agricultural fertilizers.

Tne Ontario Government intend to introduce during the
session a General Electric Railway Act, under which all proposed
roads will have to be operated.

E. A. C. Pew, of the Eric aqueduct scheme, says that a large
portion of the electrical energy obtained will be used for heating
purposes in the city of Hamilton.

Tue Robb Engineering Co., Amherst, N.S., have shipped a
Monarch Economic boiler and Robb.Armstrong engine to the elec-
tric light station in Dartmouth, N.S.

\Work is being resumer on the Montreal Street Railway build-
ing which partially cct .. d some weeks ago, and the company
expect to take possess.ois about November 1st.

‘Toe London and Western Ontario Electric Railway Co.'s
application to be incorporated has been passed in due form to the
Private Bills Committee of the Ontario Legislature.

THe St John, N.B., Electric Raidway Co. will begin opera.
tions on the Bay street route as soon as the weather permits.
Tracks will probably be laid on the cemetery route before the fall,

Tue Inland Revenue Department have just approved a new
stamp to be used in receipts for payment of electric light inspection
fees. The stamps will be of the following denominations: 25 and
5o cents, $1, $2, $3. $5 and $10.

Tue Welland Electric Light Co. are putting in steam power
to supplement their water power. An improved and altogether
reliable electric light system is looked for. The company's build-
ings will be extended in order to accommodate the enlarged plant.

Tue petitions against any further extensions of time for the
Kingston and Smith’s Falls Railway Company in which to build
the road between Kingston aad Ottawa, are being largely signed.

"An effort will be made to revoke the bonus and apply the moncy

towards the employment of people.—Whig.

WisxipeG city council is asking the Legislature for power to
enable the city to construce and operate a plant for the production
of gas for illuminating and heating purposes,and in connection with
this to establish a plant for clectric street and house lighting. Tt
is claimed, however, that the existing gas company has a monopoly *
until March, 189S.

Tue Hamilton Radial Electric Railway are asking for changes
in their charter whereby the branches from Hamilton to Guelph, to
Mount Forest and Berlin, may bz operated cither by steam or elec-
tricity, or by bath, and whereby their bonding powers may be in.
creased from $20,000 to $30.00> per milc on these branches, in
order to provide a better roadbed. Some surveying is now being
dorc for this company around Hamilton.

Tug Hamilton, Valley City and Waterlco Railway Co.. if their
application for incorporation is passed by the Legislature, as will
probably be the casc, will start the work of construction with as
little delay as possible. One call has so far been made on the
company's stock, and it was paid with gratifying promptitude.
Much of the surveying work has been already done. It is the
intention, if possible, to have the road in opcration before the end
of the presenat year.

St. LAURENT, Que., council have granted the Montreal Park
and Island Railway Co. a thirty years' franchisz for the establish-
ment of an electric railway and lighting system, and also cxemption
from taxation for twenty-five years, and the exclusive right to erect
polesand carry wires through the municipality. In addition to
this, the whole right of way will be granted free, The municipality
covers 54 square miles, aad includes St. Laurent, Cartierville, Bord
au Plouffe, Cote Virtue, Cote Licssc and Lower Cotc des Neiges.
The road is to be in operation before the end of next year.
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Joun CuiLngxiose & Soxs will probably establish an electric
lighting plant at Eganville, Ont.

Tue Richmond, Que., Electric Light Co. are going to replace
all the semaphore signal lamps at the G.T.R. station at that place
with electric lights, and the switches are all to be moved by
electricity.

Tue Halifax, N S., Street Railway bill provides that the com.
pany shall pay the city 4 per cent. on its gross carnings, and pay
the old company $50,000, to be divided between the sharcholders
and landholders.

Fraxcis Cotg, formerly with the Bell Telephone Company,
and Abel Huot, have formed a partnership under the name of Huot
& Cote, Montreal, and will establish electric plants throughout the
Province of Qucebec,

Nicora TesLa, the  wizard of electricity,** who was reported
as being on the eve of important scientific discoveries, experienced
a terribly severe loss in the burning last month of his workshop ag
New York  1lis condition was bordering on nervous exhaustion
before the fire, owing to overwork. and the consequences of the
latter on the inventor's mind may perhaps be serious.

AT the last meeting of the Hamilton city council it was stated
that there was a possibility of the amalgamaticn of the Hamilton
Grimsby and Beamsville, the Hamilton and Dundas Strcet Rail-
way, and the projected Hamilton, Valley City and Waterloo
Electric Railway. In any event, it was the opinion of the alder-
men that 2 mileage rate and a percentage on the gross receipts
should be eaacted from these roads.

ersonal.

G. D. O'FarreLL has been appointed inspector of lights at
Quebec

Joux Kerry, of St John, has been appointed inspector of
lights for New Brunswick.

J. H. HarpixG, marine agent, and inspector of lights at St
John, has been superannuated. ard is succeeded by his son, F. J.
Harding

J. W. Tavrog, late manager of the Peterborough Carbon and
Porcelain Co., has resigned, and has been appointed to a similar
position in the Ottawa Carbon and Porcelain Co.

P. J. St.ATTERK, city and district passenger agent for the G.7.R
in Toronto, died last month, and ]J. A. McKenzie, who occupies a
similar position-in Woodstock, will be appointed to the vacant posi-
tion.

J. O Tuosrx, manager of the Metallic Roofing Co., Torontos
has returncd to Toronto after a two months’ trip to Europe. Mr.
‘Thorn reports business active in many lines of manufacturing in
England.

Freparic NicnorLs, of the Canadian General Electric Co..
was elected first vice-president of the National Electric Light As.
sociation of the United States at the convention held in February
at Cleveland, O.

The officers and members of the various branches of the
C. A.S.E. will regret to learn of the accident which befel their
cxccutive secretary, James Devlin, of Kingston. Bro. Devlin. in
jumping off an clectric car the other day, fcll and broke hisleg. The
mishap is all the more regrettable, as he had only lately got out
from a bed of sickness.

Frief, but Jn’ceres’dng. .

A SURSIDY is being agitated for for the purpose of extending
the Canada Eastern Railway to Hardwicke, N.B.

Pror. Fresming, of the Royal Institution, London, Eng., be-
licves that electricity is a wave motion of the cther of great rapidity
similar to light, but with waves several yards in leagth instead of
mere fractions, and that it would prove to be in this direction that
the great discoveries of the future will be made.

ErecTric welding is now used to remedy blowholes in defective
castings, by first drilling or chipping out the defects, and then heat-
ing the casting around in a gas or oil flame blast. Scraps of steel
are then introduced, and the clectric arce is applicd to melt them.
The result is a perfect joint, without seam or law of any kind.

Tunes of exceedingly light weight, but of great comparative
strength, are now made from the best tool steel, a material that has
hitherto not been drawn for this purpose, because of its excessive
hardness

9?[0, @ atent %iew.

46 904 C. WV Meggenhofen, Franklin, Ind., and A. S. Courtwright,
Indianapolis, Ind., boring machine.

46,906 Wm  Young, Priorsford, Scotland, process for producing
gas for illumination.

46,910 ). J. Hamilton, Neepawa, Man., device for changing motion

46,912 E. Lloyd, Blue Island, 111, balanced slide valve.

46,913 . B. Hartridge, Balham, London, Eng., manufacture of

: fuel.

46,916 F. C. Blackwell, Enniskillen, Ont., apparatus for operating
pumps in deep wells.

46,918 A. S. Petticrew, St. Louis, Mo., automatic receding saw-
mill set-works.

36,920 W. }. Copp, Hamilton, Ont., cooking stove.

46,930 J. L. Gregory, Washoe City, new fire escape.

45,934 T. Seaton, scnr., Toronto, pipe bender.

46,937 W Thomson, Baron Kelvin of Largs, Glasgow, Scotland,
electric meter.

40,939 S. Kimball, Montreal, fender for clectric cars.

46,945 Florence L. Hartel, electro-magnetic switch.

46,949 Jas. Reginald Stocks and Richard Grundy, both of Toronto,
automatic two-pole electric switch.

46,952 Thos Thatcher, Utica, N.Y., extension car step.

46953 H. C. F. Stormey, Christiania, Sweden, treating salts in
solution by electrolysis,

46.935 P. Manhes, Lyons, France, manufacture of cobalt and
nickel.

46,956 J. A. Mays, Adamstead, London, Eng., ceutrifugal ap-
paratus. 1

46,937 Cole Manufacturing Co., Laconia, N.H., friction clutch.

46.958 Pneumatic Tire Co., Dublin, Ireland. pneumatic tire and
rim for wheels.

46.963 A. G. Campbell, Sherbrooke, Que., cutting mechanism for
mowers, etc.

46,963 J. F. Davey, Marlboro®, Mass., pegging machine.

45967 J. F. Ross, Toronto, method of hermetically sealing metal-
lic vessels.

46.969 Geo. Bélanger. Beauport, and Pierre Maric A. Genest, Que-
bec, cement.

METAL IMPORTS FROM GREAT BRITAIN.

The following are the values in pounds sterling of shipments
of metals, etc.. from Great Britain to Canada, as shown by the
British Board of Trade returns for February, and for the period

up till the end of February of last year:
Two months ended

Fcbr:x:ry. February.
1894, 1895, 1594, 1895,

Hardware and Cutlery .... £ 4637 £ 4301 f11,21 £7.547
Pig ir0n.. . cecvieiiianies 539 209 2,092 2

Bar, etCecivviiniinienen.. 1,092 989 3,057 2,291
Railroad ........coeviiee 3505 ..., 7017  ......
Hoops, sheets, etc......... 1.455 1,244 4,350 2,865
Galvanized sheets ........ 2,254 1.377 4,210 2,872
Tinplates covveeeveennae. 12,188 5.357 30,327 15.946
Cast, wrought, etc., iron .. 3,152 1,482 5,487 3.478
Old (for re-manufacture).. 365  ...... 1.098 ceeens
Steel ciiiiiiann.... X 72 3117 13,318 5,650
Lead ..... ceseen s senean 93 502 333 872
Tin, unwrought .......... 11,117 903 2,867 3.760
COMEDt e tinennnacecnse coneee  seseas 1,238 30

Main Driving, Dynamo
Beating Engine
Rolling Mil

LEVIATHAN
B ELTS—‘ g:;c?’;\llrlxll ctc., etc.

Under ordinary conditions, or where
ex to heat, cold or moisture,
will give the longest and best service.

Wri

Price List and BROWNE MFG. CO.
Discounts. Selling Agents for the Dominion

It will pay you. 207 St. James Street, MONTREAL,




