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For Tue CANADIAN ENGINEER. .
POWN IN A BELGIAN COAL TIINE.

BY B, LIPPElIS, MONTREAL.

The subject of my sketch is a mine situate at
Murschiennes, neai Charleroy, Belgium, and is reputed
to be one of the deepest and most extensive in Europe.
The first things that engaged my attention on approach.
ing the colliery were the large heaps of coal lying along
a canal, and a railroad near which a number of men
were engaged in loading railway cars and small vessels,
Near the pit or shaft.{of which I will speak further on)
were large .sheds where the coal was unloaded as it
came out of the mine. It was brought there by small
cars called by the miners berlainces or brouettes and run-
ning on rails of about three feet wide. They weredrawn
or pushed by women and children, who had also to pick
out .carelully the.stories that were mixed with the coal
which they unloaded.

The opening by which one goes into a mine is
called the shaft : it is generally vertical, but sometimes
also on an inclined plane. When it.is straight downit
is generally ten or twelve feet square. Along the shaft
there is a large, massive wooden scaffolding or brick
building, which-supports a strong pulley of two or three
feet diameter. On this pulley is rolled a cable or iron
chain, by means of which men, coal and everything
clse are brought up-or let down. The pulley is put in
motion by a powerful steam engine érected near the pit,
and isalso used to pump out the water from-the bottom
of the mine, and, by means of a force-pump, to give a
continual supply of fresh-air to places where the colliers
are at work. For that purpose there ate tubes.com-
municating with the bottom of the mine. In some
places the chain or cable is rolled up-on a roller or
axle.

1 tried to have a ook into the shaft, and as 1 was

- afraid of becoming giddy I told my friends to hold me

by the skirt of my coat, but I saw nothing before me
but darkness.

“ How deep is that dark hole? * asked I.

“The lowest pact, which you will visit with me,”
said our guide, *is three thousand -feet below the
surface of the ground.”

‘“ Are there ever any visitors? " asked my friend,
who at the last moment durst.not go down.

“Very often,” was the answer, “but they are
sometimes suddenly attacked by heavy cramps or head-
aches which force them to pnt off their visit to a mor-
row which never comes.”

Then we saw coal brought upbythe cable. To make
up each load or charge there were seven or eight
wagons full of coal. The wagons were placed in a sort
of iron cage, one in cach, and afterwards puf on the-
railway tracks of which I spoke before. In some
mines coal is brought up in ¢xbs, called kibbles, which
arz emptie or put on trucks as they run on the surface.
B :fore the invention of steam engines, horses had to
draw up coal in baskets, and the colliers went down by
lalders, a very fatiguing and still more dangerous
method, T

“ Does that cable never break ?”” was another ques-
tion of ours.

“ Well, sometimes !"

“ There must be a great smash~up in such a case.”

* Of course there is.”

It was then six o'clock in the-afternoon. We heard
a bell ringing, and saw a crowd of workmen who had
arrived to go down for their day's work. Each miner
had a lamp of a very peculiar fori, of which I will say
a few words while speaking of explosions of fire-damp.
The same cages which are used to carry up wnd down
the coal cars are also used to transport people.
Each cage containt four persons, and  they let
down from thirty to forty at one dsscent. The
workers took their places; talking and laughing;
they go down every day and are not in the least im-
pressed by it. Before starting, the cages are provided
with a sort of spring, which has the effect of preventing
the cages from tumbling down,.in case the cable should
break. They only put it on when people are going up
or down, A signal system of electric bells (which is
now in some mines replaced by the telephone) an-
nounced that all was right, the engine whistled, the
pulley turned and the men disappeared. Durmg a few
minutes the cable.moved on very rapidly, and then we
saw the underground cages come up, also loaded with
people who were going home after a day’s labor. There
wag some difference between the color of the latter and
the former, and that circumstance did' not please us
altogether, for we saw that if we went down we were
going to be turned into blackies the next day. For-
merly, colliers stayed sometimes for weeks and even
for months in the mine, but ‘pow they come ‘up every
day in most places. Work goes on all the time, day
and night, except on Sundays, and in those ibysses
there is no difference between night and day. :

The next morning, at'seven, we were at our post,
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and decided to attempt an underground voyage. The
mailre-porion (or colliery foreman) showed us into a
dressing-room, where we each tock a complete miner's
suit, clothing ourselves in a sort of heavy hemp.linen,
and a very heavy, ugly leather hat, with a large rim,
and stuffed with horse hair.

“ Those hats are not after the Parisian fashion,”
said our guide, ¢ but they protect you in case of stones
or pieces of coal tumbling down.”

*“ And against what weight can it guarantee us? "

“ Well, a stone of forty pounds will not in the least
injure—the hat. But sometimes, though not often,
fragments of rock of half a ton fall down, and of course,
in such cases, the hat is of no use.”

It was now time to take our seats in the cage ; our
guide procured for each of us a seat in thz shape of a
bundle of straw. In this we were treated as distin-
guished visitors. The miners themselves know nothing
of suchluxuries. They sometimes go down sitting on
the brim of a tub called in their language ¢t a kibble."
Each of us,with a safety lamp, sat down, rather close
together ; the bell rang, the engine whistled, and down
we went. A strange sensation is felt in descending for
the first time into the shaft. The light of day is cut off
at once and replaced by darkness made more gloomy
by the dim light of thelamps. Everything swims before
our eyes, and we can hardly breathe; but little by little
we get accustomed to the light of the lamps, and com-
mence to distinguish faintly the surrounding objects.
We examine the sides of the shaft; by turns we see
masonry, woodwork, sometimes the bare rock, in other
places iron bars screwed up, and maintaining heavy
beams. Further on the walls are carefully cemented;
generally water is seen leaking and dropping down, but
not in large quantities, The different systems of con-
structing and keeping the shaft in good order depend
upon the hardness of the rock, the nature of the ground,
and the existence of underground wsater springs. Now
and then we saw a large excavation, which looked like
a huge “ black-hole,” and our guide told us that it was
one of the landing places of the upper galleries.

It must be remarked that in a coal district there
are different depths or stories, there are different layers
of coal, called ccal measures, say, at two hundred, three
or four hundred yards deep, and so on. These layers or
strata do not generally run quite horizontaily. The
thickness is generally between two and four feet, say
an average of three feet; sometimes there are two layers
close together, but this unfortunately is an exception to
the general rule. In Afmerica, however, the layers of
coal are génerally much thicker, and in many places
near the level of the ground. Iz that respect the new
continent has a great advautage over the old one.

We took fourteen minutes to be lowered to a depth
of 3,000 feet. There was a large excavation newly
made to receive the water that was oozing in different
places. Under each stratum that is worked out gener-
ally a reservoir is made, forming a security in case
of small inundations. Then we went up again
several hundred feet and landed at a colliery in
full activity. At the landing place we found stables
for several horses, and we felt rather surprised to find
that faithful servant of man amid such surroundings.
To take a horse into a miae, they tie its legs close to its
body, wrap it in a leather sack made for that purpose,
put it in a high cage, sitting erect, and so it goes down,
keeping as stiff and stately as the president of a legis-
lative council. There is also a place for putting tools,

babcocks, provisions and instruments, and for lighting
and cleaning lamps. The landing place is the starting
point of the different underground roads or galleries
which lead to the working places, shanties or cuttings.
These galleries run in every direction; in the interior
of a coal mine there are squares, highways, small
passages, and so on, in considerable numbers. Then
we had to travel in a horizontal direction. A horse
was harnessed to two small cars, we took our places,
and had a brisk drive of about one mile through one of
the main roads. The way of constructing the galleries
depends, like that of the shaft, upon the nature of the
stratum. Of course, all the cars run on small railway
tracks, below as well as above the ground. Then we
came to a squtare, and saw there arriving from different
directions cars loaded with coal, which were dragged
or pushed by women and boys, called in the mine
“setters.” Our horse was sent back with a load of six
cars and returned to the landing place alone and with-
out light, groping his way like a blind man. As we
entered a new gallery, which was too low to give
passage to a horse, it was replaced by two women, one
pulling and one pushing our cars. The legend tells that
King Sesnstris had his carriage drawn by the kings he
had conquered, an1 whose ears he had cut off as being
superfluous ornaments, but that is not a bit worse than
giving such work to the gentler sex It is now, fortu-
nately, forbidden by law. .

We came at last to a place where we saw a gang
of miners at work. It is a mournful, desolate spectacle.
By the dim light of the lamips we saw a crowd of men
handling their pickaxes, mattocks, shovels, and ham-
mers, the noise of their tools and their sighs of fatigue
being the only signs to be heard. The height varies
between two and a-ha¥¥ and four feet, and in that par-
row space they work in a painful position ; some are
kneeling, others are lying on their backs, or on their
sides, and they work hard ten hours a day without
being able to stand upright. They are covered vrith
perspiration and coal-dust, and there they pass half their
lives; itis a miserable existence indeed. Of course
when the layers of coal vary from five to twenty feet in
thickness, as is very often the case on the American
continent, the mines are worked with far more facility,
and the colliers, having their movements free, are in a
much more favorable position.

(70 be continned.)

CHARCOAL AND ITS BEARING ON THE UTILIZATION
OF OUR FORESTS.

—

BY T. J. DRUMMOND, OF THE CANADA IRON FURNACE CO.,
MONTREAL.
(Continned from last month.)

THEB MANUFACTURE OF COAL IN PITS OR MEILERS.

In Sweden the coal is very largely manufactured
n pits, and this has been carried on on quite a large
scale also in the United States. One advantage of the
pit system is that farmers and others can do coal burn-
ing on their own lands and obtain the results of the
labor, and at the same time the cost of transportation
is naturally greatly lessened, as forty bushels of char-
coal can be transp rted for considerably less than a
cord of wood, of which it is an average equivalent. In
general results throughout the United States, it would
seem that the quantity of coal per cord obtained by pit
burning has not been equal to the quantity obtained in
the kilns. The general average seems to be about thirty-
five bushels per cord from pit buraing, as.against about,

-
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forty bushels from-the kilns. 1ln my opinion, this is
largely due to lack of care or knowledge on the part of
the pit burner, as with the samé care and attention,,
and with a thorough knowledge of thé work, thete does
not seem to be any good or valid reason why the results
as to quantity should not be about equal. Apart from
this, however, in our own experience of pit burning,
the coal produced was of a better quality than that
obtained in the kilns (i.e., where the work was well
done). We found the coal dense and close, and practi-
cally solid to the centre, and this class of coal deveiops
at least 15 per cent. to 20 per cent. more gas than the
ordinary coal obtained in kiln practice. It will not
consume as rapidly, and gives a greater and more
enduring heat, and has proved itself as economical,
even where an equal quantity per cord was not obtained,
as compared with kiln practice.
In manufacturing coal in pits the process of firing
is practically the same as that practised in kilns, a
canal'being made to the centre in which to insert the

fire, and a *“chimney " built to the top along which
light wood (or brands) is placed.

The whale is then civered with eight or ten inches
of evergreen branches, leaves, and sand or earth. After
the fire is thoroughly started, the top or the centre over
the chimney will fall in, owing to the total consumption
of the wood at that point, and a supply of hardwood is
kept on hand, which is ariven into this hole as soon as
the covering shows a tendency to fall in. After it is
thoroughly tefilled, a fresh covering is put on, then vents
are opened along the sides toward the base. The con-
dition of the coal inside is ascertained by feeling with an
iron rod, and as the burner finds it at any point properly
«cooked," he can open it and withdraw a portion of the
coal, covering the balance rapidly and carefully again in
the same manner asat first. This processis kept up until
he knows by the color of the smoke and by the insert-
ing of his ““tryrod " that the who'eis properly “cooked.”
It is all then carefully covered in and allowed to cooland
die out.

This mode of burning coal requires very careful and
constant watching, owing to the liability to fire. Asl
have already said, the practice in Sweden is to use wood
for pit purposes in nine or ten foot lengths, and when
we took up the question of getting the farmers and
others in our district to make coal in this manner, we
had them follow the usual Swedish process in cutting,
but from various reasons, principally owing to the dene
sity of our woods, the burning of shorter lengths has
proved more satisfactory, and our best results have been
ohtained from wood cut in four or five feet lengths, and
a portion of it split, and also by using smaller pits.

The pits which we first operated contained as much
as forty-seven to fifty cords, but the results were unsat-
isfactory, the process proving too slow and too many
brands being made. The coal obtained, however, was
fairly good. Our burners then resorted to smaller pits
containing from 20 to 25 cords of 4-ft. wood. These
burned faster and gave better coal. Where'our men
had had experience in the work, the coal. was clean and
solid, and, as pointed out, gave better results in the
furnace than ordinary kiln coal.

In pit and kiln practice we have used the follow-
ing woods :—Maple, birch, beech, soft maple, white
birch, tamarac, hemlock, balsam, and in point of value
these can be reckoned in the order named. Our princi-
pal consumption has been in maple, birch and ‘beéch,
with which our district abounds. In practice in kilns

and in pits, both, we have found it possible to use 25
to 30 per cent. of soft wood, but for furnace purposes
we prefer not to go above that, as the coal made from
the softer woods is more friable, and will not carry a

heavy burden of ore.
RETORTS.

In ‘the.United States attempts have been made to

- manufacture charcoal in retorts or closed vessels, in

which the wood is placed,:and the charring done by ex-.
ternal heat. In a report on this system, made by a
prominent expett, he mentions that one-system is to
erect a furnace, and supply it with a number of vertica)
cylindrital vessels, which are handled with a crane,
The vessels are filled with wood, tightly sealed, lifted
into the furnace, and connected by means of nozzles
with conduits leading to condensers. After the fire has
been maintained a sufficient length of time to properly
char the wood, the vessel is hfted out and allowed to
cool, another taking its place in the furnace. In this
method the retorts serve also as cooling vessels, but
they must be handled carefully, and the outlets for gases
must be disconnected and closed at cach change.

Another plan consists of a cylindrical retort hung
from trunnions over a furnace. It s raised to a vertical
position to receive the charge of wood, and reversed to
discharge the charcoal into the cooling vessel, where
the process is completed. The difficulty of filling these
retorts and maintaining them, makes this plan unde-
sirable. .

A system largely employed in North Pennsylvania
and South New York, consists of a series of cylindrical
vessels set permanently in a horizontal position over
furnaces. These retorts are filled with wood either
thrown in, or in improved retorts, placed in a crib
which has been previouslyloaded. When the carboniza-
tion has proceeded sufficiently, the coal is withdrawn
into a cooling tank, which is hermetically sealed, until
such time when the daoger of the mass taking fire is
greatly reduced.

Other forms have also been followed, but as far as
I can ascertain, none of them has ever proved commer-
cially successful, and the old-fashioned kiln and pit sys-
tems still seem to be for general charcoal purposes the
most economical, and, in fact, the only systems by
which charcoal can be successfully manufactured for
general commercial purposes, or at least for the manu-
facture of iron.

BY-PRODUCTS.

Of late years considerable attention has been given
to by-products obtainable in the manufacture of char-
coal, and it has been found that with a chemical plant
attached to a battery of kilns, that every cord of wood
can be so handled that the exact weight that went into
the kiln will practically be taken out, when everything
is taken into consideration. What by-products can be
drawn from a charcoal kiln would be too numerous to
mention. In fact there seems to be very little that can-
not be taken out of the wood'in this way, but for com-
mercial purposes the principal by-products, and those
to which most of the companies using a chemical
plant have given their attention, are wood, alcchol
and acetate of lime, and these have been found to
be, I'believe, profitable, aud it is very probable that
within a very short time every battery of kilns will have
its chemical plant adjoining, and the smoke that is now
wasted will'be drawn down and distilled, so that noth-
ing will be lost. When this is done, the valueto the
country of a cord of wood will naturally be largc]y
incréased.



312

THE CANADIAN ENGINEER.

The Province of Quebec has every natural require-
ment for the production of charcoal pig iron, and the
value of such an industry to the province and the
Dominion must be fully recognized by every one. We
have the iron ore, and while we have neither coal nur
natural gas, we have plenty of bard and unmerchant-
able, or waste woods, and that fact makes it possible
for the establishment of an iron industry of the greatest
value, and I see no reason why such an industry should
not be carried to a successful issue, as it has been in
Sweden and the United States. What is wanted,
however, is the assurance of an adequate supply of
charcoal, both for the present and the future. To do
this some steps must be taken by our Government to
conserve certain woods or portions of forests, so that
this industry can be established on a permanent basis.
How this can be done is something that will have to
be carefully thought out, but if it is done, the value to
Canada will be great. If it is not, then we wili have
wasted a very large proportion of our forest wealth, for
that is wasted which is not used to the best advantage,
and I hold that more profit can be derived from our
unmerchantable and waste woods by utilizing them and
conserving them to the development of the charcoal
iron industry, than in any other way. If this is done,
the establishment of the industry is possible and cer-
tain; if it is not, then it can only be carried on in a very
desultory way. .

One of the principal difficulties that stand in the
way of the establishment of the charcoal industry in
some of the districts is the fact of large tracts of land
being held by limit holders. Limit rights were origi-
nally intended to convey an area ‘valued for its mer-
chantable timber alone, yet the limit holders, even in
cases where the merchantable timber has been removed,
still retain possession and control, with the result that
the hard and unmerchantable wood cannot be utilized.
The only way by which these woods can be diverted is
by actual settlement, and, as in"a great many cases, the
land may not be suitable for agricultural purposes, the
wood, if these conditions are to exist, is practically
inaccessible.

Another great difficulty is the lack of knowledge
in regard to charcoal burning. Of course, so far as
kiln practice is concerned, men can be readily obtained,
or educated to good practice, but for pit burning it is
necessary that a much broader system of education than
could be carried on by a private enterprise should be
adopted, as a knowledge of pit burning would be of the
greatest value to our settlers and farmers in the wooded
districts.

Now, these two questions are, I hold, provincial
and national ones, and these difficulties should be con-
sidered anc overcome by our Governments.

In Sweden there are national schools for charcoal
burning, which have done and are doing good work in
training men and spreading information throughout the
country as to the most economical systems of making
charcoal, especially in pits. Both the Dominion and
Provincial Governments should follow this example,
and disseminate useful information on the subject
among the agriculturists, especially in the wooded
districts and where charcoal consuming industries have
been or can be established. This should be done by
lectures, papers, and in every practicable manner. The
practice especially of pit burning should be taught in
our agricultural institutions, and certainly no mining
school should be without a course in charcoal burning,

and when development comes, as it surely should come
in a land of wood and iron, national schools should be
.established, as in Sweden. Our Governments have
spent large sums in this way on dairy practice, and we
all know that the results have been profitable and satis.
factory, and I believe that if the same course is adopted
in regard to charcoal making, which is 2 farmer’s and
practically a domestic industry, the reasts will be also
to the national good.

Steps should alsobe taken to prevent the locking
up by speculators or others of woods suitable for char.
coal purposes, and where this evil exists, as in the cases
I have referred to, it should be overcome by just changes
in the present laws if necessary. 1 do not believe_that
in the case of the limits any value was considered or
paid for, nor was it intended to convey to the limut
holders the unmerchantable woods for which lumber-
men and others purchasing these limits have no use.
This is proven by the fact, I consider, that at all times
the Government has reserved the right to settlers taking
up any portion of the land, the only reservation in favor
of the limit-holder being in regard to the merchantable
wood, which he is given a certain time to remove. I
therefore hold that under all circumstances, and espe-
cially where the Jands are not suitable for agricultural
purposes, and the unmerchantable wood cannot be re-
alized on through the settler, the Government should
have the right to divert unmerchantable wood to other
purposes when and where it is deemed advisable.

When an enterprise that requires this fuel can be
started in any district, it should beespecially encouraged
by the setting aside of wood lands to insure a continued
supply, and by assistance in teaching the principles of
“ burning ** to the inhabitants of the district,and by
rebating of stumpage dues where the wood is used for
charcoal purposes, and encouragement given in every
practicable manner within the powers of the Dominion
or Provincial Government.

The industry is, and must always be, if successful,
a settler’s, a farmer’s, and a people’s home ir.dustry, and
for this reason it is especially deserving of national sup-
port and encouragement,. ;

Our farmers should be taught and enabled to use
to their own and the natica’s profit everything the land
has to give, and here are mighty crops wasting, burning
and rotting that, properly used, might here in Canada,
and especially in our own Province of Quebec, be made,
as in Sweden, the maiunstay of a nation.

This is a “ burning " question. Let us hope it will
not remain a * burning shame,” but in the near future
become a * burning * success.

For THE CANADIAN ENGINEER.
BOTTOM CONSTRUCTION OF STEEL VESSELS, AND
«“ AFLOAT "” STRESSES AND # ASHORE " STRAINS.

BY JOSEPH R. OLDHAM, N.A. AND M.E., CLEVELAND, O,

To calculate the strength of a ship, it-is necessary
that the stresses which it may encounter be known, as
well as the strength of the material of which it is con-
structed. The one is a measure of the tenacity re-
quired, the other of the tenacity possessed, and the
strength of the finished structure depends upon the
relative proportions of the two.

The discrepancy between ¢afloat’ and' *ashore"”
strains experienced by ships is greater, I think, than
generally understood ; for instance, I have seen ocean
and lake steamers with ten or twenty consecutive floors
and frames broken bylight grounding, and yet the
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lower bottom continued keeping the ship aflcat on the  tion of this loss would be of great benefit to owners of
open sea, as if all were intact. As many are aware,  steel vessels, hence I have for several years endeavored
when an ocean steamer constructed, say, in conformity to design a ship, at reasinable cost, that would be a
with the “ Veritas"” or *Lloyds’'" Register rules,is  general improvement on any existing type so far as
stranded under conditions which cause the bottum  comparative immunity from bottom damage caused by
plating and floors to strain severely, it will usually be  grounding is concerned, and at the same time be atleast
found that the bilge and top sides ate also strained, if  as seaworthy in deep, rough waters, as the highest class
not fractured. of ordinary cargo vessels. In my opinion there are

Now when you learn that this seldom or neveroccurs ~ only about two methods of bottom construction by
with steel lake steamers, I think 1t will be admitted  Which these desiderata may be effected; the one, viz.,
that this diversity in results from identical causes merits ~ sheathing the bottom with elm or oak 1s by no means
investigation, and as our lake steamers are generally ~ new, and is not in any sense an ongmal proposal
lighter than steel vessels of cimilar design and of the ~ of mine, but let me say a word or two about
same dimensions and propoitions trading on salt water,  the value of wood in lending assistance to steel plates.
the problem appears still more difficult of solution,  In this connection the late Professor Rankine suggested
For instance, only last year 1 superintended the repairs  that a fair allowance, averaging the vatious tunbers
of a steel lake steamer, more than 300 feet in length, ~ used in shlpl-)mldmg. Wof’ld be to consider wood equiva-
which had her boftom buckled up about eightcen inches ~ 1€nt to one-sixteenth of its sectional area of iwon. In
and destroyed from bilge to bilge, but her tank top was like manner, as we are now dealxqg with ste_el, I suppose
intact and floated us home; there was no straining of Ve may assume that good American oak is equivalent
the sides or top-sides, and few, if any, of the bilge butts  t© one-twenngth of its sectional area of good American
were strained. Steel lake vessels are, of course, not  Steel. Experiments have proved that so long as the
loaded so deeply as salt water craft, for the average stres'se's put upon the nfet.al do not surpass the limmts of
lake steamer sails with from eight to ten feet of free-’ elfxstxcuy of the wood, it is a fact tha? the oak will act
board amidships, but this is n> reason why grounding thh.the'steel anq lend :t-val.uable assistance 10 resistiag
damage should be confined to the ‘bottom, even to the ~ longitudinal bending ; this is a most important factor
exclusion of the bilges. It is true that such vessels are  Where thin steel decks are laid on wide spaced beams

not heavily loaded, but light loading]will hardly account without any longitudinal stiffeners such as fore and aft
for damage being localized so. “ T or angle bars, for when such are omitted, even a

As to the distribution of waterials contnibuting to good pine deck is of great value in resisting compres-

longitudinal strength, I may point out that the neutral ston. Thep ) as regard; the bottom,xa ﬁve-mc'h ogk or
plane is very low in the average lake steamer, as the elm sheathing is highly valuable, for' compression is the
axis is situated about two-thirds of the molded depth rlm:ist :sleve;le stress tg? bottom has usually .t(? S%St;:‘m'
below the gunwale; this indicates a strong bottom and ndeed, when an ordinary cargo steamer 1s in ballast

comparatively weak topsides, and the indication 1s cor- tl:ltr:é.thi b;t:or; will gser:;raliy l(;e comp ref;eg l? a IO:;'
rect so far as the longitudinal bending moment 1s con. O cinal Ciréclion, as the tendency 1s then towards

L . . ” : -
cerned. It does not, however, elucidate the point at hogging,” and even when loaded the bottom is as fre

issue, but, when the transverse bottom strength 1s con- quently subject to compression as it is to tensional
sidered, the reason is apparent for such bottom damage stresses.
being localized, as the frames and floor-plates are usually
much lighter than is common in ocean steamers. Permit me to say a few words about the repairing
The one feature of this which appears to me to be 9f damaged steel huils, as the aggregate cost of repair-
worthy of discussion is this: If a ship's bottomis proved  1ng the average steamer will amount to more than the
experimentally to be amply strong for any wafloat”  first cost. In doing so I may say that perhaps there
stress to which it may be subject, is it necessary or ad-  2re few people who have spent more time 1n examining
visable to increase the transverse bottom strength for  this class of work than the writer, as my field of opera-
the purpose of resisting rocks or uneven hard ground,  ton has been a very large and varied one, and, since
which can only be resisted to a limited extent, no mat:  completing my apprenticeship about thirty years ago,
ter how closely the floors and framesapproximate tothe  Several thousands'of ir.on and steel. steamers have been
scantlings necessary toresist ordinary grounding strains? ~ entrusted to my direction for repairs. Damage to bot-
It seems to me that it would be better for steamers  toms.of steel vessels is not an infrequent occurrence,
subject to frequent groundings, to leave the lower bot-  and t1.1e more quickly and cheaply such injurie; cau be
tom about as light as it now is, but specially designed faﬂ'ecnvely repaired the better will it be for the shipowner
with a view to facilitate repairs, as even the lightest, " the long run.
well arranged and carefully constructed bottoms have I need hardly say that the approved manner of
proved amply strong to withstand the most intense. fitting the shell plating in ordinary steamers is to
afloat stresses. But to make surety doubly sure, I would arrange the plates in inside and outside strakes alter-
increase the extent, strength, efficiency and durability  nately, though, in very long and shallow vessels, the
of the upper bottom andbilge ceiling; and, as the feature naval architect or shipbuilder invariably resorts to flush
desirable in bottom plating is ductility, which shouldnot ~ or edge to edge plating—{requently in connection with
be less than 36 per cent., with a2 minimum tensile  doubling plates, it is true —to secure longitudinal
strength of 58,000 pounds per square inch, I woulddraw  strength.
particular attention to these points, This is a good arrangement where double separate
In shallow tvater trades, where severe bottom  sides are impracticable, and I would like ‘to se& one
damage, resulting from grounding, is of frequent occur-  feature of this—the flush platmg——extended to the bot-
rence, the loss to ship-owners by reason of detention to tom of the future lake steamers.
make repairs, in addition to the cost .of repairs, is so With ductile, mild: steel, it will frequently be ob-
onerous that 1 believe a partial remedy or even a mitiga- served that, for one fractured plate in-the bottom of a’
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vessel that has grounded, there will be found, perhaps,
twenty or thirty plates not fractured, but only severely
indented; what I would define as a severe indention is,
say, 1% inches in a diameter of 20 inches. Indentions
exceeding this ratio are common without fracture, and,
as [ have found locally heating steel “in place,” with-
out removal for annealing, to be a very hazardous
and make-shift practice, it becomes necessary generally
to take out such damaged plates to be warmed, rolled
and annealed. Moreover, in way of indented plates, the
frame, and frequently the floor-plates, are usually either
dangerously weakened or fractured, and when this
latter feature of the damage is at all serious and con-
centrated, it is found to be as economical to remove an
outside plate to get at the work, as to attempt to cut,
fit and strap floors and frames in a shallow ballast
tank ; besides severely buckled frames and floors cannot
be efficiently repaired without the remval of the shell
plates.

Now what I would like to see my friends who com.
pile our great ship-building rules, prescribe, is a strong
and economical arrangement, say of bottom-plating
only, whereby an indented or fractured plate may be
replaced without consequential damages; for when an
inside plate has to be removed, the riveting and calking
of at least two outside plates must also be destroyed
and renewed as a consequence.

FLUSH PLATING.

Of course I am referring to longitudinal seams.
This generally entails a difficulty with regard to liners,
unless the longitudinal strap be an outside one, when the
remedy would equal the disease; but, with a proper
upper bottom and ample transverse strength,a safe and
practicable arrangement may be designed for a flush
bottom, with single riveted seams juined by an inside
strap; no harm need be apprehended with such a
bottom in deep water.

Then as to excessive damage by grounding, let us
examine the condition. When a vessel, such as an
ordinary lake cargo s*eamer of from five to six thousand
tons displacement, strikes a rock or boulder, with a
velocity of some 17 feet per second, the result to the
plating will be practically the same whether the plates
be arranged in and out and double riveted, or flush and
single riveted, provided the longitudinal straps be broad
and strong, for with a kinetic energy of 50,000,000 foot
pounds, the lower bottom must succumb where locally
pressed till sufficient surface comes in contact with the
ground to avert further fracture or indentation. If the
bottom were all double riveted, such rivets in damaged
plates wonld be either sheared or strained beyond the
elastic limit. To sum up, if the arrangement I propose
would save a considerable percentage of the first cost
and also lessen the expense of repairing bottom plates,
it is surely worthy of consideration. Let me make it
clear, however, that I do not propose any diminutios
of the riveting of the bilge and sides, nor of the fore
foot and heel. Nor do I propose any diminution of
riveting or fastening about the location of the neutral
axis where shearing strain is maximum.

My suggestions with regard to less elaborate rivet-
ing are limited to the longitudinal seams, and to them
only when not far removed from the surface subject to
minimum shearing stress. The careful designer of an
ordinary ship, or of the machinery within her, will
always keep in view the possibility, if not the proba-
bility, of certain portions of such fabrics requiring ex-
tensive repairs or partial renewals from time to time,

THE CANADIAN ENGINEER.

and he will accordingly arrange details (within certain
simple economical limits whereby the efficiency and
strength of such structures will not be impaired) so that
the ship and equipment may be readily repaired without
destruction or disturbance of large portions of either the
hull or machinery.

But, when designing a large high speed steamer for
such a trade as that of the North Atlantic, the naval
architect wou'd think but little about making bottom
repairs, since economical perfectionin speed and strength
is yet so-far from full realization, therefore the question
of expense in connection with hull repairs, at least,
may well be relegated to the time when necessity arises
for such work to be effected.

But, on the inland seas, vastly different conditions
obtain, for nearly half the average voyage of the lake
steamer is in comparatively shallow water, in many
parts of which narrow and tortuous rivers must be
navigated. The consequence is that groundings and
collisions are more frequent than generally obtains in
the principal European trades, but our total, or con-
structive total losses of stecl steamers, in proportion
to numbers or tonnage, 1s not nearly so great as such
losses in European waters. To lessen our maritime dis-
asters many expedients have been resorted to, ballast
tanks are invariably continuous from bow to stern, are
well stiffened, and are connected to the side plating near
the top of bilge. By this latter arrangement we sacri-
fice a useful, and, as I used to think, a necessary gutter
waterway, but I have not sden any serious damage re-
sult from this omission.

The bottoms of several steel vessels have also been
sheathed with five or six inch oak, up to, and in some
casesabove, the bilge ; and this is, without doubt, a wise
expedient against bottom damage, and I for one would
like to see all the vessels so protected ; but it is an ex-
pensive provision, for, in addition to the ihcreased first
cost of such protection (which may vary from $10,000
to $12,000), the reduction in dead-weight capacity is
represented by almost the full thickness of such sheath-
ing in the draft of water of the vessel, which in an aver-
age lake steamer means a loss of 150 tons per voyage
loaded. As an alternative plan, I think that if the bot-
tom displacement were reduced say 150 tons by increas-
ing the rise of floor, almost equal immunity from bottom
damage would be secured ; or, at least, the gross loss
would not be larger, since the first cost of sheathing
would thereby be saved; moreover, the cost of bottom
repairs would be largely reduced.

Now, though the upper bottoms of lake steamers
are generally stronger than those of ocean vessels, I
venture to express an opinion that such bottoms should
be made still stronger, so that in an emergency a short
voyage might be safely made to a home port to repair
bottom damage.

DOUBLE BOTTOMS, NOT TANKS.

About thirty-three years ago, the schooner * Jane”
was built at the .shipyard where the writer served his
apprenticeship. Templates were made in the hold of
that vessel, and by these iron tanks were shaped sp as
to completely fill the hold up to the weather deck. Now,
this was in every sense of the word a tank steamer, and
I think she was about the first vessel to carry oil, in
bulk, to Europe.

The ordinary *“tramp” steamer is frequently de-
signed with a light ballast tank extending over less than
half the length of the hold ; such structures as theseare
certainly tanks, the latter a ballast tank, but-most of 6ur
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steamers have double bottoms, and as these frequently
have to float the ship and part of her cargo home when
the lower bottom becomes impaired, it appears to me
that a portion of the thickness of a heavy bottom might
advantageously be spared to strengthen the upper
bottom.

When a large vessel suddenly rests on hard uneven
grouud, the bottom plating is either fractured or in-
dented, whatever the thickness may be; I mean that
whether the flat platés be ten-sixteenths of an inch or
only seven-sixteenths, it makes no practical difference
in the damage resulting from a weight of four or six
thousand tons pressing such surfaces upon the rocks.
But further, corrosion of the upper bottom goes on as
actively, if not more so, than does the wear and tear of
the lower bottom. Consider these as forming the upper
and lower flange of a hollow girder, the latter being intact,
whilst the former is pierced with manholes—does it not
appear to be unscientific to make the lower flange, say,
ten-sixteenths, and the upper only five-sixteenths, as is
commonly the case? Moreover, the lower bottom is
the only one of the four large external surfaces of a ship
that is not weakened by hatchways, gangways, or
scuttles.

With such dimensions as these given above, would
it not improve the structure if the lower bottom were
reduced by, say, two-sixteenths of an inch, and this
thickness weré added to the upper bottom plating,
when the thickesses would be 8/16 and 7/16 of an
inch respectively? Of course, this implies that both
the bottoms are strongly connected together transversely
and longitudinally, as required by the most approved
rules for steel shipbuiiding.

An underwriter's surveyor would always prefer to
see damage repaired as soon as it is discovered, but
this cannot always be managed, and the shipowner,
who pays for all in the long run,is the master of the
situation, and when he requires temporary repairs and
a certificate of seaworthiness, his demands must be
complied with, so long as safety can be assured for the
time being.

Now, when a vessel with a damaged bottom is
urgently needed to make another voyage, it is a source
of great comfort to know that there is a good upper
bottom above the damaged one ; therefore, I would say
briefly, make the upper bottom still more secure.

atmesnacy .

EMANUEL SAMUEL. ' >y

The business communpity in Canada were startled
and shocked to learn last month of the sudden death of
Emanuel Samuel, one of the members of the widely
known hardware firm of M. & L. Samuel, Benjamin &
Co., Toronto. Mr. Samuel had gone to New York to
be treated by a specialist of that city for nervous pros-
tration, from which he had been suffering. He took up
his residence with a relative, occupying a large depart-
ment building. Whilst smoking after dinner he acci-
dentally fell into an air-shaft and was precipitated on to
the pavement three flights below. The fall fractured
his skull, and he only lived two hours,

Mr. Samuel was born in-Montreal in 1850, and ata
very early age developed the remarkable aptitude for
business which distinguished him and the other mem-
bers of his family in after life. Aftercoming to Toronto,
30 years ago, he founded the firm of which he-had ever
since been a leading member. Mr, Samuel was no¢ only
-a keen-sighted and abileé business man, but.was possessed
of high social qualities, and, what was more, he was a

man who lived up to hisreligion. He was a member of
the Board of T'rade, both of Toronto and of Montreal,
and was also interested in other successful business
ventures besides his own firm. He was president of

LATE EMANUEL SAMUEL,

the Metallic Rosfing Co. of Toronto, vice-president of
the Steel Clad Bath Co. of Detroit, and a director of
the Ontario Lead and Barbed Wire Co. of Toronto.
He took an active interest in the manly sports, and was
an expert in more than one athletic game. He wasa
member of the Toronto Athletic Club and of the On-
tario Jockey Club. Personally he was much esteemed
by those with whom he came in contact in a business
way, and was very just and considerate to those in the
employ of the firg. His business character was such
as togain for him the esteem of every employe. Though
Mr. Samuel was only 45 years of age, he had been a
widower for sixteen years, his wife having died after only
a year of married life. The bardware and engineering
trades of Canada, with which he was so largely con-
nected, aredistinctly thelosers by thedeath of such a man.

Jupcine from the remarks of the British and South
African Export Gazette on the proposed steamship ser-
vice between Canada and the Cape, they do not at the
latter place appear to be particularly impressed with
the great possibilities of the scheme. Canada’s exports
to South Africa would maialy be articles which South
Africa ought to produce itself, they think. The supply
of dairy produce, cattle and even timber, should not con-
tinue for ever in the hands of outside producers, and
the trade is already so much catered for that Canada
would not have much chance of ‘‘ cutting in.” As for
manufactured goods, it is in a very few articles only
that the Dominion can hope to compete with the flood
of European and United States merchandise. The
soundest policy in this instance is to leave the trade to
establish itself a little, at all events, before beginning
to talk about subsidizing steamers.to do it. At present
there is not too much evidence of the possibility of such
a trade, and none at all of its existence. At least such
appears to be the firm counviction of the Capetown
Chamber of Commerce. We would remark that though
it is true that transportation facilities are usually the
result of a demand for such, yet it is also true in many
cases that the presence of those facilities often creates,
or:at any rate increases, the utility.of .the same, Per-
haps in this instance.also there is-hardly enough trade
passing at present .between Canada .and the Cape to
render a steamship service absolutely essential; yet if
there were such.a service, is.it not possible that .trade
would be developed to such a.degree as .to .render it a
very paying concern, alter:ali ?
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BROCK STREET TUNNEL, MONTREAL.

This tunnel has been constructed by the City of
Montreal, under the jurisdiction of the Road Depart-
ment of the Corporation, the object being to open up a
roadway from the level of the wharves to Craig street
for the transport of heavy merchandise to and from the
shipping, thereby avoiding the high ridge on the sum-
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had an inscription cut in it bearing the following
words : ** Brock Street Tunnel, 1895. 1. O. Villeneuve,
Mayor. Road Committee—R. Prefontaine, chairman;
and members, T. Kennedy, P. Lyall, T. Brunet, T. A.
Grothe, G. Renault, R. Turner; P. W. St. George,
City Engineer; Stuart Howard, Engineer in charge;
Lafontaine & Lemoine, contractors.”

The total length of the tunnel and approaches is
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mit of which Notre Dame street rises. On Tuesday,
the 12th of February, a memorial stone, in which was
deposited a leaden casket containing ‘the archives of
the City Council, the current coinage, photographs and
drawings, together with the cards of the invited guests,
was laid in the tunnel in the presence of the ex-Mayor,
the road committee, officials and friends. The stone

go5 feet, the tunnel itself being €66 feet 6 inches on a
grade of 1 in 43.

The portals of the masonry are 8 feet in depth,
the brickwork being built into the arch stone spaces,
which at the junction with the brickwork are toothed.

The arch is semi-circular, 30 feet in diameter and
15 feet in height; the brickwork at the haunches being
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"4 feet 3 inches in thi¢kness, and the masonry key 17
inches in depth.

The inside face of the arch is of firebrick ¢ inches
in thickness, the backing being of hard red bricks, the
whole laid in cement mortar, on the tgp of the arch ]

i939s8  Sived

about g inches of concrete, and over this again galvan- J S 4 I
ized corrugated iron, making the structure waterproof, I (| fu cla
any water which may percolate through the upper soil ‘ ul é )(;
being carried to each side, and through a thickness of § i i m HE
broken stone into an open-jointed tile pipe. 1 : AL
The total quantities in the tunnel itself are ap- : 19 § 2
proximately 350,000 firebricks, 1,300,000 red bricks, e A IE § e
1,450 cubic yards of masonry, 1,100 cubic yards of bl I [ £
concrete, 50,000 lbs. of iron, 3,600 cubic yards of stone ;o
filling and 15,000 cubic yards of excavation. : u i
The erproach at the north end is 200 feet in i h
length measured from Craig street, the upper side o S 1] lm

from Notre Dame street being retained by a heavy
masonry wall.
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P, WV, ST. GEORGE, C. E., CITY SURVEYOR, MONTREAL.

[A biographical sketch of Mr. St. George appeared in Tue
CANADIAN ENGINEER of May, 1894.] N

At the south end bridge abutments extending to
the line of the Canadian Pacific Railway cribwork on
the wharf have been constructed. the railway tracks
being carried upon a substantial steel deck girder
bridge. On the outside of the south portal, hollow
quoins have been cut in the -abutments, into which
lock gates will be fitted to keep out the water of the i
spring freshets. The difference of level between the ‘
wharf and Craig street is 21 feet, and the highest water
known 13 feet 6 inches above the wharf, Besides the '
quantities in the tunnel proper above given, the work . ;
of construction included about 8,500 cubic yards of
excavation and 1,950 cubic yards of masonry. The
north approach has been already paved with scoria
blocks, and the tunnel itself will be finished with por-
phyry blocks, with an elevated sidewalk on one side
protected by an iron railing.

The total work done by Lafountaine & Lemoine®
amounts-to $134,732, the total cost to complete being.
$180,000, which. covers a sum-of $r11,200 for paving, y
$5.000 for drains, interior ﬁnishing .and sidewalks:
$7,000 ; iron bridge, $4,868, and $17,200-for supenn- s
tendence, fencing and other small items. : il

Percival W. St. George, C.E., the City Surveyor: {
had as bis engineer in charge, Stuart Howard, C.E.,’ . : H
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who-prepared the- drawings, and laid out and superin.-
tended the construction. The inspectors of maconry,
brickwork, etc. were M.. L. Connolly, H. W, Stanion :
and others.
The tunnel was commenced from both ends, the
north approach, walls and portal being built at -the -‘1
same time as the bridge abutments for the C.P.R.
bridge, the drifting of the tunnel being then proceeded:
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with, and when the walls met there was no variation
whatever, either in the centre or level ; the inscription
stone was laid at the junction, the last keystones being
placed in position from the street level, a shaft having
been sunk at the exact locality. It isexpected that the
new tunnel will be open for regular traffic by the end of
April.

The mode of construction of such a work as this
tunnel, very little of which is knowa in Canada, and
entirely new to most construction firms, reflects great
credit upon Messrs. Lafontaine & Lemoine, contric.
tors, who have so successfully carried out the work,
without any accident whatever, and also to the letter of
the specification, and the entire satisfaction of the
engineer. The inspectors also, upon whose shoulders
the brunt of the work falls, in having to carry out the
wishes and orders of the engineer, fulfilled their duties
most conscientionsly.

I

STUART HOWARD, C.E.

Stuart Howard, the engincer in charge of the Brock
street tunnel, Montreal, was born in Portsmouth, Eng-
land, in 1839: educated at Guilford and Quecnwood
Colicge; cntered the Public Works Depatiuent of the
Admiralty in 1865; was employed or the construction
of the dockyard extension, Portsmouth, with the Royal
Engineers at Southampton, Somerset House, etc.; came
to Canada in January, 1870; employed by the Northern
Railway of Canada on location and the construction
of their branch lines, for s:ven years, viz., the Mus-
koka Branch 10 Gravenhurst and the North Grey Rail-
way. Constructed the Allanburgh branch of the Great
\Western. In 1879 became assistant on the Q.M.O. &
0. Ry., on the construction of the Queliec Gate Bar-
racks, and other branch lines. 1Vas chief assistant
engineer of the Canadian Pacific Railway when they
took over the Government road; constructed the line
from Mile End, Montreal. 10 Blue Bonnets, and to
Point Clair; located the line mnto the Windsor street
depot, Montreal, and had charge of the construction of
the depot portion. Designed and “supenntended the
C.P.R. clevators. and the walls and depot at Dalhousic
square in same city. Superintended the construction for
the city of Montreal of the St. Cathenine street bnidge,
Ontario street subway, Berti street subway, and walls
and bridges on Scigncurs street, and is now in charge
of the Brock strect tunnel and the Notre Dame street
viaduct. He has also made surveys and estimates for
many towns contemplating both waterworks and sewer-
age; also located and had charge of the St. Lawrence
and Adirondack Railway, and many other smaller rail-
ways.

UNITED COUNTIES RAILWAY.

The inauguration of the United Counties Railway
took place on Saturday, Feb. 16th. This line, the com-
pletion of which has been eagerly looked for by the peo-
ple of Soreland the Eastern Townships, passes through
one of therichest farming districts in the Province of
Quebec, and is pretty certain to prove a success both in
the development of the country traversed and in a com-
mercial sense. It starts from Iberville, on the Central
Vermont, and then passes through the parishes of St.
Grégoire, Ste. Angéle, St. Césaire, Rougement, Caro-
line, St. Damase, Argenteuil, Ste. Madeleine & Grand
Rouge. Connecting with the G.T.R. at St. Hyacinthe,
it then goes on to St. Barnabé, St. Jude, St. Louis, St.
Aimé, and then reaches Sorel, where it comes in at the
old South Eastera (C.P.R.) docks, where extensive
shipments are looked for. The whole length of the line
is about sixty miles. In constructing no special en-
gineering difficulties were met with, the country being
very level, and the line was an casy one to build, with
very casy grades and curves. There are four level
crossings with other railroads, two of them being fixed
with the Saxby & Farmer Interlocking system, with
derails. At St. Jude there is a large, fine-looking
bridge. The repairing shops are sitdated at St. Hya-
cinthe, where the company have a large yard supplied
with che latest appliances necessary in all branches of
repairing and manufacturing work. The inavguration
train started from the Bonaventure statior. Montreal,
at g a.m., with great eclaf, ithe Hon. M. Chapleay,
Lieut.-Governor of Quebec, Hon. M. Nantel, Com-
missioner of Public Works, and many prominent citizens
being among the passengers. That the first train was
a very welcome sight to everyone along the line was
cvidenced by the holiday look of every station stopped
at, delegations awaiting its arrival in each cascand pre-

C. D. NAZE.

senting their congratulations amid lively Jtokens of joy
at the fulfilment of their hopes. All went well until
ucar St. Robert, when owing to a violent wind spring-
ing up and blowing loose snow from across the plains
inta the track, the train became blocked, and, in spite
of heroic efforts to move her, became stuck fast half

*
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way between St. Aimé and Sorel.  T'his occurred about
2 o'clock in the afternoon, and it was not until
some thirteen hours later, by the help of a
third engine, which had been telegraphed for,
that the train could be extracted and hauled back
to St. Aimé., The management of the line, who of
course could not be blamed for the mishap, the weather
not being apt to consider either persons or occasions,
did all they possibly could to make their guests com-
fortable during their enforced imprisonment, and with
great difficulty managed to obtain a sleigh for a small
party, including the Hon. Mr. Chapleau, to return to St.
Aimé, where they enjoyed the hospitality of M. the
Chevalier Drolet, at the Manor House. The remainder
of the party reached St. Aimé, on the homeward jour-
ney, about three o'clock on Sunday morning, many of
them being driven to the house of Chevalier Drolet,who
received all with the most open-handed hospitality.
The opening ceremony took place in the afternoon, the
Lieutenant-Governor laying a silver bolt opposite St.
Aimé station. The party then returned home, reaching
Montreal about seven o'clock in the evening. The
officers of the company are as follows: President, C. D.
Maze; vice-president, L. F. Jlorison; manager,J. W.
Dawsey ; chief engineers, G. H. Garden and J. M.
McCarthy.

Arroros of the Hamilton and Lake Ersie power
canal scheme, about which such a lively discussion nas
been going on in THE CanapiaN ENGINEER, we under-
stand that a scheme is now on foot to tap the waters of
the Welland River and convey them by canal to the
brow of the mountain. This power could be used at
Hamilton,and it is said that only 10 or 12 miles of
capal excavation toa depth of 35 feet would be required
to do the work. Presumably the canal would start
from near the source of the river, aud it is a question
whether a sufficient volume could be derived.

ix the January number of this journal brief refer-
ence was made in an article on *“ Great Things of
1895 " 10 a new system of air compression, in which
compression is effected by the natural fall of water.
This is the invention of C. H. Taylor, of Montreal.
Tests which bhave completely satisfied the company
interested have been made by a high authority on air
compression, and a plant is about to be erected on a
commercial scale. Drawings showing the principle of
tvhis new system are now being prepared for Tue Caxar
niax Excinger and an illustrated description will
appear in our next issue.

Tuose who have correspondence with firms whose
native language is not English are often amused at the
literal rendering of foreign idioms into English. Tus
Canapiaxy ENGINEER has some letters with mistakes as
funny as anything that ever appeared in * Enghsh as
she is spoke,” and a catalogue shown us the other day
is;ued by a large Oatario iron fouunding firm, and
translated into French for distribution among French-
Canadians, contains passages equally amusing. The
translation was made by a French-Canadian, but he
happened to be an illiterate one, and had an idea that
the more literal his rendering the better his work.
The result may be imagined. Noticing such mistakes,
the thought has occurred to us that we should. be doing
a service to many of our patrons who wish to get out
circulars or catalogues in French if we put them in
communication with a reliable and intelligent translator.
A capable translator has undertaken to do such.work,

and we shall be glad to put our readers in communica-
tion with this gentleman free of charge on our part.

Tre first anoual convention of the Good Roads
Association of Ontario met in Torontoon the 7th and
8th ult,, Andrew Pattullo, president, in the chair.
Among those present on the platformy were the Lieut.-
Governor of Ontario and Hon. John Dryden, Minister
of Agriculture. Several delegates gave their experi-
ences as to the need for a thorough-going system of
road reform, and several valuable papers were read
bearing on the subject. Among these were papers by
A. W. Campbell, city engineer of St. Thomas, on “Our
Roads;" by W. M. Davis, C.E. of Woodstock, on
“ Road-building;" by J. C. Judd, of Leeds, on ‘‘ Road
Laws,” and by A F. Wood on *“ The Cost of Keeping
Roads in Repair.” We need not point out the value of
the work which the Good Roads Association is doing,
but whether much appreciable effect will be seen in the
near future in the amelioration of our country roads is
another matter. Already the country press has began
to take the matter in hand, and to impress upon their
public the absolute necessity for passable roads at all
seasons; but farming communities as a rule move
slowly, and though many may see the wisdom, on gene-
ral grounds, of keeping their highroads in good repair,
yet for some tim= to come, probably, few will be
found willing to hand out dollars for that purpose,
even though it be their best possible investment.
The assaciation, before concluding their convention,
passed resolutions recommending a reduction in the
number of pathmasters and an increase in their juris-
diction. It was resolved to send out circulars to muni-
cipal corporations, boards of trade, etc., for the purpose
of gaining an expression of public opinion on the ques-
tion of improving the highways, and A. F. Wood,
ex-M.P., and Prusident Pattullo were appointed to wait
upon the Ontario Government and ask for a grant to
assist the association for the improvement of roadways.
They also elected the following officers: President, A.
R. Pattullo, \Woodstock; first vice-president, J. F.
Beam; second vice-presideat, A. W. Campbell, St.
Thoms; and secretary-treasurer, K. W. McKay, St.
Thomas.

RICHELIEU AND ONTARIO NAVIGATION (0.

‘The substance of the report presented at the annual meeting of
the R. and O. Navigation Co., on the 19th Feb., appeared in our
last issuc. While the receipts increased 11.26 per cent. over 1853,
.the running expenses were 11.46 per cent less than in 1S93 -a high
tributs to the gool management of Mr. Gildersleeve. The total
number of passengers carried last year was 797,646. N.X. Con-

-nolly, presideat, presided at the meeting, and after the reports wete
read. Mr. Gildersleeve, as general manager, madea short but practical
address, in which he expressed his assurance that the company now
hadthe confideace of the public,and his belief that the coming season
would be a prosperous one. The following board of directors was
elected: L. J. Forget (president), \WWm. Wainwright (vice-president),
M. Connolly, Hector Mackenzie, F. C. Heashaw. and Rudolph
Forget, of Montreal; N. K. Connolly and J. Lewis, Quebec; J.
Swilt, Kiagston, and C O Paradis, Sorel.

A~very large amount of repairing and reconstruction has been
going on at the company's works, Sorel. The ** Maguet * has been
converted into what is practically a new steamer, and will be puten
the Moatreal-Hamilton route nnder the name of the ** Hamilton.™
Four or five other stcamers have new boilers, and a large quantity
of new machinery has boea put in. Plans are under consideration
for two large new steamers, as large as may be accommodated by
the new casal locks—250 1o 260 feet—bat as some nice poiats in
navigation bave to be determined where'it is necessary-to get the
largestand best cralt for -combined lake, river, and canal sefvice,

no-reckless haste will be made in ths matter. The Lake Ontario
route will open about 1st of May, the St. Lawrenéé tho Iatter pait
of April, and the Saguenay route about the roth May.
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COMMERCE AND PHYSICAL FEATURES OF THE
GREAT LAKES.®

HY MAJOR HENRY A, GRAY, C.R

The constantly increasing importanceof the Great Lakes for the
purpose of commerce having recently caused considerable public
attention on Loth sides of the Atlantic, it is thought that this paper
on the commerce and-physical features of these waters, prepared
from notes and observations made from time to time during the
past fifteen years, and from information gathercd, during that
period. by the writer, while filling the position of engineer incharge
of the Public Works of Canada in the lake district, will be of
interest. The average season of navigation on the lakes is about
220 days. In order to give an idea of the extent of the commerce
on these lakes, it is shown that the annual average net tonnage for
the last five years of the Suez Canal—a world's channel of com.
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merce, and open every day in the year—was 6,983,167 tons: tke
aanoal average net toonage of the Jock and canal, at Sauit Ste.
Marie, for the same psriod —opea only an uverage of 220 days in
the year—was 6,821,062. The registered American tonnage of the
lakes, June-30th, was 1.154.878 tons. 1,592 steam vessels, repre-
senting 736,751 tons, and 2,008 sail, 418,118 tons. TLetonnage has
more than doubled in the last five years, the increase being almost
exclasively in steel steamships of 1,500 o 2,500 tons register. The
namber of Canadian vesscls on the lakes iz £47, tonnage 132,971
valoation, $3.989.t30. The total of coast and inland shipping
registered in Canada is 7.153 vessels, of 1,040,481 tons register,
valoed at $31.213.430.
:-l":cscmed before the Canadian Soclety of Civil Engineers,

Tae siling vessel has almost disappeared from the lnkes. The
squarc-rigged ship is no longer seen, and only a fow of the great
cargo-carcying schooners are left. The sailing fleet was succeeded
by the * propeller,” as it is known locally, with its tow of one or
more consorts, and it, in turn, is giving way to the modern steamer,
miintained at little more than one-half the cost, while having a
carrying capacity quits as great, a speed double that of the propeller
and consort, and making two or three round trips for one of the
tow. Of large caprcity and great power, regardless of wind or
weather, the steamers of the prevailing typs bear their cargoes to
and from ports a thousand miles apart, with the precision of rail-

"road trains, each of them transporting at once more than ten

ordinary freight trains.

The work of this lake shipping is given approximatcly by the
United States census report, 1890. The freight movement in 1889
on all the lakes was estimated by that report at 53,424.432 tous.
The tonoage put afloat since then has increased this movement to
63,240,514 tons. Estimates only can be given, because at one point
only on thelakes, Sault Ste. Marie, is there an official record made
of toanage movement. The movement through the Detroit river
alone, in 1889, was estimated at 36.203,5686 tons. The total entries
and clearances, foreign and coastwise, for the port of London that
year (1589), were 19,245.417 tons: of Liverpool, 14,175,200 tons.
The estimate of the tonnage movement through the Detroit river,
in 1889, was 3,000,000 tons above the combined foreign and coast-
wise tonnage of the ports of London and Liverpool.

The rapid growth, too, of stcam transportation, and the com-
petition of lake lines with the railways, have caused coatinued
reductions in the cost of transportation. The cost per ton per
mile of carrying freight, an average distance of eight hundred miles,
was one and one-half mill in 1889. The valae of all the cargoes—
27,500,000 tons-carricd on the lakes during that year wasover
$315.000,000. Had this been carried at railway rates, the cost to
the public would have been over $143,000.000; by the lake rates it
was about $23.000,000 only; so that transportation on the lakes
saved to the public about $120,000,000 in one year. But, as to a
large portion of this tonnage, any possible cost on wheels would
not have permitted it to meve at all. 1Insucha case, its produc-
ticn at the point of origin would, of course, have been impossible.
That, in turn, would have halted the pioneer emigrant this side of
the richest arcas of the continent.

The average distance for which freight on the lakesis carried
is 566 miles. From this, the Census Burcau estimates the ton
mileage for the season of 1859 to be 15,518,360,000 tons miles.
The ageregate ton mileage of railways for the year ending June
30th, 18389, was 68,727,223,146, which shows the ton mileage of the
lakes is nearly one-foucth of the total ton mileage of railways in the
United States. In no other way could the relative importance of
lake commerce be more effectively shown.

During the season of 1879, grain was shipped from Chieago to
Liverpool for 17 cents per bushel, a rate but little greater than was
paid for transportation by canal from Buffalo to New York, only
ten years before, that is in 1569. In 1890, grain was shipped from
Chicago to Liverpool for 93{ dents per bushel.

The extraordinary growth in shipbuilding and commerce on
the lakes implies corresponding changes of conditions as to popula-
tion and production along the thousands of miles of their shores
ard in the tribatary country. Such equipment and use of these
waters mezan indastrial activity and large advance in popalation,

1590, 180,
Four citics on Lake Superior had popalation 5,528 64.147
Four cities on Lake Huron and Lake St.

Clair....;c.... seevessactesicartsecas 181,610 304,563
Twelve cities on Lake Michigan .......... 734196 1,502,663
Seven citiesson Lake Erie .. ............ 420,685 675.310

1,342019 2,546,983

An increase of population in ten years of 85 per cent.

The Government of Canada has expended a large amount of
money, in some instances assisted by the municipalities, oa these
lakes. in constructing breakwaters, piers, wharves, and in drédging
out approachss to harbors and channels entering same, as well
as inner basins for vessels to lie in, both for commercial purposes
andrefuge. Up to the time of Confzderation the amoant expended
by the Pablic \Works Department of Canada for the above par-
poses was $390,609 25, and from that period until the 30tk June,
1893, the expenditare was $3.439,364.63. making a tota! of $4.330.-
063.88. This does not include the construction of a dry dock at
Kiagston, nor the Canadian canal and locks at Sault Ste. Marie.
Owing to the low stage of waterin the lakes during the past two
seasons of navigation, considerable demand has been made upon
the Department of Pnblic Works of Canada fnr desdsins one



THE CANADIAN ENGINEER.

321

“ channel®at the'entrance to mauy of tho harbors, aud also for a
continuation of the dredging inside the harbors, to enable vessels
to enter for the purpose of loading and unloading. Care had to be
excrcised in directing these operations, from the fact that when the
present piers and other works were constructed at the several har-
bors, some years ago, these structures were considered quite safe,
and as serving all purposes for which they were intended, if ex-
tended and built in from 10to 13 feet of water, as vessels drawing
these depths were the largest affoat. Recent years have developed
a much larger.capacity.in.vessels :trading upon the upper lakes,
and, consequently, a deeper draught. To accommodate this in.
creased size and draught, and even to give access to those of less
tonnage during the low stage of water, the dredging required was,
in many cases, lower than the foundation of the structures. To
obviate the difficultics and danger to the present structures—where
the increased depth is required—it has become necessaryto pro-
tect the piers, etc., by driving sheet-piling along the sides and ends:
this method is the least expensive. The sketch below shows the
method adopted : ~

ek oeen

— - Cnoss . Seepont v —

With respsct to the low stage of water in the lakes, referred to
above as having caused the Department of Public Works of Canada
considerable attention and expenditare of money for dredging pur-
poses during the past two seasoas, various theories have beeu ad-
vanced to account for the severai changes in the water level of the
lake; it is, however, well established that the fluctuations are due
to the variations in rainfall, as the lake levels approximate closely
to those of rainfall and snow. The highest known level occarred in
1838, whea Michigan and Huron rose 26 inches above ordinary
high stage, and Erdie and Ontario 18 inches. The lowest level was
ia 1819, when Erie fell 334 feet below its us~al plane. Since the
highest waterin 1838, there have beenaltern-.e periods of descension
and ascension of the levels, cither five, seven, or eight years in
leagths, the seven year period being most frequent. In order to
show the fluctuations of the water surface, rainfall, etc, as stated
above, the accompanying chart of Lakes Huron and Michigan has
been prepared, copied from informatioa compiled from official data,
obtained from the U. S. Lakes Survey, and tabulated by Mr. Chas.
Crossman, U. S. Engincer at Milwaokes. The chart_embraces a
period from 1861 10 1894. A careful examination will show that
from 1532 to 15S$ the surface of Lakes Michigan and Huron was
considerably above the mean level. The water,at the present
time, is about the average of the period from 1882 to 1887, and
judging the foture by the past, it is probable that for several years
to come there will be no permaneat increase in depth. By this
chart, the relation between the mainfall and the stage of the lake
can be perceived uamistakably ia the spring, antoma, and summer
of 1876, the remarkable rise of water, culminating in September,
1876, corresponding with a period of heavy rainfall. This period
was followed by a few mouoths of light rainfall, during which the
water {ell rapidly. From tbis time until Deceraber, 1879, the rain-
fall was, as a general thing, less than the mean, and the water sur-
face had a downward tendency. In January, 18So, began a period
of heavy rainfall and a rise in the waler. From June to Augost,
1851, the rainfall was light and the stage of water a fallingone. In
September there was the heaviest rainfall known for many years,
accompanicd by a correspoadingly rapid rise in the water.

Vhile there is every reason to believe that a winter of continu-
ally freczing woather, by retaining the sonwfall until the thawiog
weather of April or Afay, will tend to raise the summer.level of the
lake at the expaase. of the wmtcr level, it is not confirmed to any

Lremtdogmes. Tho Splanailca of ihds is nui-dimcuit. A siogie

weck of warm weather in the winter, causing the melting of the
greater part of the snow,might be preceded and followed by extreme.
ly cold weather, giviog ‘a low mean temperature for the month ; so
that a cold winter does not necessarily imply the impounding untit
spring, in the form of snow, of the winter rainfall. Vessel owners
and captains state that the water in the several lakes must have
decreased and fallen, as it is now found more difficult to enter the
several harbors and navigate the channels. Others have remarked
that the deepening of some of the chanunels lying between
the .chain of Inkes has caused a dramaga and lowering of the water
in the lakes: others, that the wearing away of the crest of the
rock at Niagara Falls has lowered the water above that point.

In making these and other assertions and statements, these
persons seem to forget entirely that the vessels used now are
larger, and draw from six to ten feet more water than they did
some few years ago, and, consequently, require a corresponding
greater depth of channel and harbor accommodation. General
Pue, Lieut.-Col. of Engineers, U. S. Army, in charge of the Lake
District for the American Government, writing upon this subject,
states: -**There is noindication anywhere that the waters in the
lakes have mysteriously fallen. The long continued series of ob-
servation, now available, show that since 1838 the water level has
fluctuated within limits somewhat less than 6 feet, and that these
fluctuations were due to the greater or less rain and snouwfall, t
may be considered, as a fact established, that the lakes are simply
great pools forming part of the course-of a river, and that they
conform to all the laws governing the rise and fall of rivers.”

In 1881, it wasstate1 by the Toroato newspapars that the Jeve
of Lake Ontario had been .Iowered by work’done at the Galops
Rapids, in the St. Lawrence river, and that the harbor of Toronto
had been damaged by it. It was proved, however, that thirty years
before the deepening of the Galops channel was begun, the water
was as low in Lake Ontario as it was in 1881. The best authorities
on hydraulics show that no harm can result from deepening the
several chanaels, forit is a theory of permanent motion that a change
of regiruen being made at any point of a river, its effect is extended
up and down stream, decreasing as it goes until points are reached
where it disapp=ars eatirely, and the river remains unaffected.

In the following it is endeavored to give a part of the latest and
most reliable information relatiog to the Great Lakss. The lately
completed lake surveys made by the United States have reduced to
exactness much that was previously only approximate.

The water surface of the Great Lakes, with th= land draining
into it, presents the total drainage ba.sm of ovr 27005 square
miles, assembled as follows:

Area of Water Are: of \Vater Aggregate Arca
e, of Basin,

Squ:rc Miles. Square !lxlu. Sguare Milea.
Lake Superior ........ 31,200 51,605 82,800
St. Mary's River ...... 150 82 950
Lake Michigan ..... eee 22,450 37.709 60.150

Lake Huron and Geor-

gian Bay.....cccea.. 23,800 31700 55.500
St. Clair River «veoeees 25 3.800 3.825
Lake St.Clair.......... 410 3.400 3510
Detroit River.oceeeeeas 25 1,200 1,225
Lake ETic ceececccenes 9.962 22,702 32,660
Niagara River -.c.-... 15 300 315
Lake Ontasio..cesensns . 7240 21,600 28,840
95275 174,800 270,075

The combined areas of the lakes cxceed the area of England,
Wales and Scotland.

The accompanying figure is 2 carefally .drawn- -chart of the
1akes, and compilations showing area of water surface; wpter shed
and aggregate aceas of basin; line of greatest dcpth and lonogi-
tudinal sections on that line, with heights and depth referred tosea
level. The leagth of shore line of the lakes and their connecting
rivers is about 5,400 miles. The clevation of th= mean surface of
the lakes above mean sca level is as follows:—

Lake Ontario ecccececccanvacannee 246, feet,

Lake EfiCeceeeciecenacccacanancnsns 572%¢%
Lakes Huron and Michigan.....a.... 5813
Lake Supetior.ecececcvracccaecacenn 6oty

Thedifference of 20} fest batween Lake Superior and Huron
occurs in the rapids of St. Mary's river; the 8,y feet between Lakes
Huron and Erie, mainly io Detsoit river. The difference of 326
feet between Lakes Erie and Oatario occurs in the vicipity of
Niagara Falls, and is principally assembled as follows :—z00 feet in
the fivemiles of rapids between Lewiston and the lower Suspen-
sion Bridge, 30 fect in the rapids between the Bridge and the Falls,
160 feet at the Falls, so0.foet in .the rapids immediately above the
¥aiis, and 6 feet in the upper Niagara river. The mean depth o
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Lake Superior is abaut 475 feet; the deepest point marks.a depth
of 1,008 fect, or 406 feet below the level of the sea. Lake Huron
has a mean depth of 250 feet and a maximum depth of 750 fect.
Lake Erie is comparatively shallow, having an average depth of
less tuan 7o feet and a maximum of 210 feet. Lake Ontario has a
mean depth of about 300 feet and a maximum of 738, or nearly soo
feet below the level of thesea. The channel of the rivers connect-
ing the lakes seldom exceeds the depth of 50 feet. 1f the lakes
could be drained to the level of the sea, Lake Erie would disappear,
Lake Huron reduced to quite insignificant dimensions, Lake Michi-
gan toa length of about 100 miles, with a width of 25 or 30 miles,
Lakes Ontario and Superior, although with diminished areas, would
still preserve the dignity of their present titles as Great Lakes.

A chemical analysis of water taken {rom the deepest part of
Lake Superior failed, under the application of delicate tests, to
indicate the presence of salt. The beds of the lakes away from the
vicinity of the shore lines, and at depths excecding 100 feet, are
almost invariably covered with clay. Specimens from the deep
soundingsof Lake Superior were invariably soft clay, varyingincolor
from red to yellow and blue. In the decpest parts, the drabs and
bluish tints predominate. The temperature at the deepest points
varies little {from the mean anoual temperature of the surrounding
air. The temperature of Lake Superior at depths exceeding 200
feet varies but slightly from 39° F.  In Lake Huron, at depths of
about 300 feet, the temperatures in the months of June and Augast
were 52¥ F., while, at a depth of 624 feet, the temperature was
42° F,, the surface temperature being 52° F., and the air 64° F.
The mean annual rain and melted snowfall of the.several lake
basins isas follows : Lake Superior, 29 inches: Lake Huron, 30
inches: Lake Michigan, 32 inches: Lakes Eric and Ontario, 34
inches. This is about equal to 31 inches on the entire lake basin.
The following represents the average dischargesat the outlets of
the lakes: ~

Lake Superior, at St.! Mary’s River...... 86,000 cubic ft persec.
Lakes Michigan and Huron at St. Clair

River. .. ciiieeetiicreenrancens ATTER 225,000 o .
Lake Erie, at Niagara c..coceeeceinenn.. 265,000 o .
Lake Ontario, at St. Lawrence River...... 300,000 “ .

If the average discharge of the lakes passed through a river one
mile wide witha mean velocity of one mile per hour, such river
would have a depth of 30 feet from shore to shore.

The volume of water in the lakes is about 6,000 cubic miles, of
which Lake Superior contains a littls less than one-half. Perhaps
a better idea of this volume may be obtained when it is said that
it would sustain Niagara Falls in its present condition for about
100 years.

The principal changes in the elevation of the lake surface ate
those due to the wind and to rainfall,

During protracted autuma gales, waves have been observed
which, through reliable means, measured from 135 to 18 feet above
the normal surface. The second class of variation are those due to
rainfall, as before stated. The last ten years show a tendency to
irregularities which may be dae to changes in rainfall and water-
shed, produced by the rapid destruction of the forests which, ten
yearsago, covered the basin of the upper lakes. Observations made
by the U.S. Survey have established the existence of small tides
which, at Chicago, had an amplitude of 135 inches for the neap
tide and about 3 inches for the spring tide. There is still another
class of oscillations called seickes. which have been already ob-
served in the Swiss lakes, and for which a solntion, in all respects
satisfactory, has not beca offered.  Whenever the lakes are suffici.
ently free from the disturbiog action of wind to permit observation,
a quite regular series of small waves, or pulsations. can be detected,
which have aa interval of about ten mioutes from impalse to
impulse. These palsations seem to ocenr almost withont cessa-
tion on Lake Superior. Besides having tides in common with
the ocean, the lakes have well-defined land and lake breezes, the
brecze from the lakes landward commencing in summer at 8 or
10 o'clock a.m., and continuing uantil sunset, and the breeze from
the 1and lakeward from g or 30 p.m. uatil sunrise.

For about one-half the distance across the contineat the waters
of the St. Lawrence system divide the Dominioa of Canada from
the Usited States. The boundary line, beginning on the St. Law.
rence in latitude 45 degrees, passes through) the middle of Lake
Ontario, Erie, St. Clair, Huron, the St. Mary’s River and Lake
Superior, to a point on its north shore, 124 miles east of Dalath
and Superior, the westetn end of Lake Superior. Lake Michigan
is wholly within the territory of the United States. Thesc great
lakes contain more than onc-half the area of 2!l the fresh water of

the globe. They make up the largest system of deep water inland
navigationon the globe. No other inland water may bear upon its
bosom so vast a commerce, or touches, as this does, tha vital inter-
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” ests of so many millions.of men. Lying, in general direction, .east
and west between the 41st and 47th parallels, they penetrate the
tide wateron the st. Lawrence. The western extremity of the
system, the head of Lake Superior, is 1,700 miles only from the
waters of the Pacific. It is 2,384 miles from Belle Isle, at
the mouth of the St. Lawrence. and 4,618 miles from Liverpool.

The range of this water system, it will be observed, is entirely
within the limits of the north temperate zone, on the line on which
prulation has most freely moved westward, where final settlement
is most compact, and where climatic conditions insure *he largest
returns to capital and labor. Lake Superior, the head of the sys-
tem, alone receives the waters of 200 rivets. One hundred and
fifty miles northwest of Port Arthur and Duluth are the fountains
of three of the great drainage systems of the continent. Physical
conditions there send flowing waters northward to the ocean
through Hudson's Bay : southward, through the Mississippi Valley
and (he Gulf of Mexico, and eastward, through the lakes and the
St. Lawrence. For commercial purposes, the northern drainage
system has not yet been utilized ; but flowing water will forever be
a potent )nstrument of comferce, southward and eastward, be-
tween the interior iind the Atlantic coast.

Such are tho peculiar and the favoring physical conditions
under which two grea.t peoples of Enghsb tongue occupy, side by
side, the North- Amcnm continent from ocean to ocean, using in
common this. couttncmal water-way, aad by treaty stipulations in-
terchanging with éach other the’ use of. improvements inside their
respective boundary lines. Fiom both sides, then, of .this conti-
nental boundary line, inevVitably. aod forever, will come here for
transit into the world’s commerce, the products of the vast plains
and the mountain region of the far Northwest. On this line, also,
to a large extent, will- be made -the commercial exchanges of the
Pacific Slope; Australia, China and Japan.

HAMILTON. AND LAKE ERIE CANAL.

A REPLY TO MR. GOLDING.
Editor CANADIAN ENGINEZER.

In reply .to my article in December, on the Hamilton aad
Lake Erie Power and Navigation Canal, Mr. Golding stated in your
January nuniberthat I was away off with rcgard to the flow of water
through aqueducts. 1 havein this article ngen thevelocity and power
that could be gwcn off by a channel 100 feet wide, 10 feet deep,
with a slope of 1.5 in 5,000 and a fall of 240 feet, the length of the
channel being 40 miles, thie distance. frof* Harmilton to. Lake Erie
via the Grand 'River. and.Caledonia..

These calculatxons are\-worked out from formulx now in Ren-
eral use for this purpose by civil engineers of the highest standing
in Europe and America. The™flow of waterin a rough channel,
such as that referred to, would be 213 feet per minate, or nearly so.

Mr. Gokiing referred to the Mississippi River, one of the two
largest in the world, as also to its assumed slope. No comparison
can be made with a vast body of - water like this] river and a narrow
and shallow conduit ; the retarding. and frictional resistances are
three times as'great.in this as in tbe Mississippi River, and all
hydraulic formulx recoguize this. The slope in many of the Englisb,
European and Indiah viaducts is ncarly in the proportiongiven bhere.
In the 40 miles from pavigable water on Lake Erje to. Hamilton *
1.5in 5.000 would give an inclination of 60 feet. This inclination,
according to Rutter's formula, would give the water in the condait
a velocity of 213 feet per minate. Inasmuch 2s the top of the'high
lands or platean above the ¢ity is 53 feet above the level of Lake
Erie, the top of the water in the canal would have to be 113 feet
uader the lével of the land. Assuming the depth to be ten feet, the
bottom would be 123 feet under. Fhis would-leave a head of water
of 260 feet to the level of Lake Ontario: this head could not be
realized as power in practice, so 1 have adopted 240 fect head to
calculate from.

The bed o' the river at Caledonia is not lessthan 30 feet above
the level of Lake Erie; the proposed channel, 10 feet x 100, and the
slope, according to Ratter and Chegwin, 27 feet for the required
velocity up the river, then 10 feet for depth of channel. The river
banks are 20 feet above the present river bed: distance from top of
river bank to bottom of canal, 87 feet. There is very much higher
Jand than this between Caledonia and Hamilton,

CALGULATION OF VELOCITY AND TOWER.

A channel 10 feet decp 2nd 100 feet wide, sameas proposed tobe
adopted from Lake Simcoe to Toronto. I haveassumed that this
could be more easily constructed than a deeper one in the bed of
the river, and would, with the slope given, convey caough waterto
get all the power that coald be utilized at Hamilton for many years
to come.

100 f1.

[ o1

Formula V=CvzS§ Cross Section of Channel.
When v is mean volocity in feet per minute,
¢ is the velocity coefficient.
r is the mean hydraulic radius = i
Wetted Perimeter
s line of inclination of water surface
¢ isdetermined from Rutter's Formula
4 m

ax — x —
]
c - 5

- m n
1+ (.a + T)VT

a = ¢1.65! = 1.81 n == 00281

n depends on the lining of canal and roughness of surface
s depends on slope,

r depends on w=ited perimeter, in this case n == .03

1.5

for ch ‘i B
annels with rough stones s 5000

. . 1000 .
slope is 1.5 in 5000 ! = 120 when area is 1000 and

wetted perimeter ==120.

1.811 00281
C = 41.65 4+ o3 s
5000
00281 03 =7L35
t +(4165Xx 15 }v1000
500 120
. . V1000 1.5
in Chegwin's Formula v == ¢ vz 7 = 71. 1000 1.5
g b 6s=7135 =5 5000
7 = 3.559
Discharge D =A V =1000 X 35559 = 3536 cnbic feet per

second. D = Discharge in feet per second,

V = 3.5559 feet per second,

A = Area of cross section,

D = 3556 cubic fect per second,

V = Mean velocity in feet per second.

60
3556 % —— = 213 feet velocity per minute.

3556 x 62 x 60 X = 90,933 thbeoretical H.P, Allowing

240
33000
for loss in transmission, loss of head friction of machinery, resist-
ance of dynamos, etc., ot more than 60,000 H.P. can be realized
in electric potential; there isa loss en route from leakage, evapor-
ation, etc.. that canpot be estimated. 1 have gone fully into this to
justify myself in my previous statement of head required, and to
show that Mr. Golding is away off in this, as much as he was io his
statement that Lake Erie water would flow up to Caledonia against
an incline of more than 30 feet, 1 still assert that in achanpel such
as is described, to get a velocity of 240 feet per minuts, = feet to the
mile of a slope would be required. Iwould like Mr. Golding to
show me if Tam wrong in the calculation girea in this article,

1 do not wish for a mere general assertion, but mathematical
proof of the position he assumes on this matter proved from for-
mule that can be relied upon. I bave had no alternative but to
give this explanation to justify myself, as Mr. Golding’s letter to
you criticizing my statement has been published and copied into
other papers; he there denies my correctness without giving the
slightest proof, mathematical or otherwise, bearing on  the question
of the channel referredto. 1 am sorry I bave had to occupy so
much of your valuable space in defending myself on this matter.
It is a wet question that may be considered dry by the majority of
your readers.

Hamilton, 21st Feb., 1895. J. H. Kieey,

CANADIAN MANUFACTURERS® ASSOCIATION.

The twentieth anoual. meeting of the Canadiaa Manufacturess®
Association was held in the association’s rooms, Toronto, on the
27th February, \V. H. Law, president, in the chair. Resolutions
were adopted putting on record its opposition to any change in the
fiscal system of the country, coogratulating Sir Mackenzie Bowell
opon his elevation to the Premiership, and promising him its sup-
port, declaring in favor of the creation of a railway comamission to
prevent discrimination in freight rates, and favoring the idea of
Imperial Federation. The following officers were elected: Presi.
dent, A. E. Kemp: first vice.president, Jas. P. Murray; second
vice-presideat, James Kendry ; treasuter, George Booth; secretary,
J- J- Cassidy: chairman.exccutive committee, R. W. Elliot ; chair-
man tariff committee, W. K. McNaoght; representatives to the
‘Toronto Industrial Exhibition Association, Georgo Booth, R. W.
Elliot, W. K McNaught, Samuel May, and J. J. Cassidy.
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LITERARY NOTES.

Electric Potoer, now in its seventh year, last month appeared
in an entirely new form and dress. It is now a magazine both as
to size and character—a change which the readers of electrical
science will greatly appreciate. ‘The first rumber of the new form
is handsomely printed and contains many eacellent illustrations.
The reading matter is less technical in its nature and is interesting
to those who wish to know something of what is going on in elec.
tricity and yct Jo not care to make a study of the science.
Electric Power is well worth the subscription price of $2 a year. It
is published at 30 Cortlandt street, New York.

* Practical Application of the Indicator,” by Lewis M. Ellison,
C.E., Chicago, is a handsomely bound and printed book on the
subject indicated. Besides a2 mass of other valuable information,
diagrams, &c , the book contains complete instructions for attach-
ing and maaipulating the indicator, working up the diagrams with
and without the planimeter, &c., illustrations of Corliss, sliding, cut-
off and single-valve automatics, with directions for adjusting with
the indicator, variation in cushion with and without condenser
attached, indicator applied to steam and water cylinder of boiler-
feed pumps and ammonia-compressors, tables of useful information,
etc., etc. Price $2, postage paid to any address.

J. A. Marion, the well-known civil engineer and patent expert,
of Montreal, has issued a very instructive pamphlet on the subject
of Patents, Trade.-Marks, Copyrights, etc. It gives much useful
information on Canadian and foreign patents, how to obtain and
sell them. The book, we understand, is f{ree to seekers after
knowledge in this line.

The Packard Electric Company (Ltd.) have issued a
very artistic little catalogue, showing illustrations and set-
ting forth some of the points of superiority of the well and
widely known Packard lamps. Since 1890, when the Pack-
ard was first put on the market, this lamp has created a
high reputation, and this has been constantly increasing
ever since, This little catalogue also gives particulars of
all sorts of electric light appliances, such as reflectors,
shades, transformers, etc.,
which articles the Packard Company have a reputation
cqual to that of their lamps.

Onc of the best catalogues recently issued is that of E.
Leonard & Sons. This firm are very well known as manu- °
facturers of the Leonard Ball Automatic and all sorts of
engines and boilers. Their machine shop, devoted to the
manufacture of steam engines of all kinds, is one of the
finest and best equipped in the Dominion. The catalogue
contains large illustrations of the chief engines, etc., made
by them, and those interested will be greatly pleased by a
perusal of it.

Ve are in receipt of the third Report of the Bureau of
Mines for 1893, printed by order of the Ontario Government. This
book contains statistics and full particulars of what development has
taken place in the gold. copper, nica and nickel mining industries,
as well as information abaut rocks and building stone, vitrified brick
for strect pavements, moss litter, et¢. Thercare also the reports
on the visits of the mining inspector to the various mines of the
Province of Ontario,

Alex. Rankine has issued his first catalogue since becoming
proprietor of the St. John, N.B., Bolt and Nut Works. This fac-
tory manufactures all kinds of screws, bolt ends, railway track
bolts, spikes, iron and steel rivets, nuts, etc., and all these articles
are first-class in every respect. It is the new owner's desire not
only to keep up to the former standard, but to continually improve
on the quality and finish of the goods turned out.

The Canadian Magazine is making good headway, and the
February number is very creditable. The  Royal Military Col-
lege,” its aims, relations. eic., is ably dealt with in an illustrated
article by Col Cotton and others. Barlow Cumberland writes a
most interesting illustrated article entitled * Manitoba Revista."”
An article sure to attract the attention of members of fraternal
socicties especially, is Dr. Ferguson's on * False Insurance
Methods.” ** A Forgotten Chapter of the \War of 1812, the events
which occurred in North Simcoe during that war, is contributed
by A F. Hunter, M.A. Hampden Burnham writes a charming
notice of Mrs Traill, the famous Canadian author, now y3 years of
age. Keppelle Strange. Elgin Meyers, Q.C., Prof. Gwillim and
Mrs. Carzon supply an agreeable varicty in the way of fiction, and
Seranus furnishes a strong poem eatitled ** Friends on the Astrakan
Ranche.” The Magasine is poblished by the Ontario Publishing
Co.. Lid., Toronto.
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THE BELL FEED WATER HEATER AND PURIFIER.

The accompanying cuts illustrate the principle of the Bell
Feed \Vater Heater and Purifier, for which the Caledonia Iron
Works (John McDougall, proprietor), Montreal, are sole manufac-
turers in Canada.

These heaters do not depend solely on plates or trays for the
collection of impurities contained in the water, nor are they simply
heaters having tubes or coils which in time become so thickly
coated with scale as to render them useless.

It is claimed for the Bell that it always gives a supply of abso.
lutely pure hot water, and it can be cleaned out at any time, even
wheniit is in operation. These features add much to its effective.
ness.

The Bell Heater and Purifier is thus described by the well.
known firm who have undertaken its manufacture in Canada.
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SECTIONAL VIEW,

The exhaust steam from the engioe is utilized in this heater for
heating the water. The steam in entering into it comes in direct
contact with the cold water as it descends from the hood or distn-
buter, and passes over the surfaces of the spiral piates that are set
almost vertically in the steam space. The water is, thereby, made
to boil almost as soon as it enters the heater, so that the carbonic
acid gas is driven off, setting {ree the carbonates of lime and mag-
nesia that were held in solution in water.  These, again, are drawa
off with the water by the pump and sent through the filter (the
filter being placed in the steam space) and caught and held there,
so that only hot water 1s sent to the boiler 1n an absolutely pure
condition. ‘The boiler 1s, therclore, always clean and free from
scale.

The filtering material in the filter can be cleaned at any time
without interfering with the action of the.heater when in opera-
tion, or of stopping the flow of water to the boiler. 1t is clcaned
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+ out by opening valve A and by closing valve BB ; the valve on the
dirt discharge pipe is then opened, after which the live steamis
turned on hrough the pipe that is placed at the bottom of the
filter, so as to blow all the dirt up and out by tiie dirt discharge
pipe, but, if desirable, hot water can be used instead of steam for
cleaning the filtering material by opening the valve on the bye-pass
pipe instead of turning on thelive steam.

The engine is relieved from back-pressure when the Bell heater
is used, as the exhaust steam is, to a large extent, condensed by
coming in contact with the cold water on entering the heater. It
can be used to advantage in connection with condensing and non-
condensing land or marine engines, the steam from any of their
auxiharies being sufficient to raise the temperature of the water to
the boiling point.

The importance of having a system whereby water can be
relicved of its impurities, including lime, is well understood by
steam users, yet they do not seem to realize the evil effects of scale
in boilers, and that scale is a poor conductor of heat, being only

.-

"EXTERNAL VIEW.

as about 1 to 37 compared with iron. The effect of that rate of
comparison on the fuel bill, as well as on the life of the boiler, is
very serious. For instance, an incrustation of one-sixteeath of an
inch of scale in a boiler will take about 15 per cent. more fuel than
what would be necessary if the boiler were clean, and the ratio in-
creasesas the scale grows thicker. For example, to keep the steam
pressure in a boiler at go 1bs. to the square inch, the heat on-its
fire surface would require to be kept at about 325 degrees Fah., but

it would be necessary to raise the heat up to 700 degrees Fah. to be

able to sustain a like pressure if the boiler had an incrustation of

half an inch in thickness; this would mean an actual increase in

the fuel needed of about 150 per cent. Such results from such

conditions raise the question of cconomyat cance, and the only way

to obtain that end to the best advantage is to putin the very best

heater and purifier that money can buy, and great care should be

exercised in making the selection.

CANADIAN ASSOCIATION OF
ENGINEERS.

STATIONARY

Editor CANABIAN ENOINEER?

Str, ~It gives e much pleasure to send you this report of the
C.AS.E. of this town. e have 21 members, all in good standing,
and expzact to have at least four more added to our number in the
near future. This, I think, considering the examination they have
o pass before they can become members, speaks well for the en-
gineers of Brockville. I have no doubt sbout our prosperity here
as long as our members take such interest in attending our meet-
ings as they are doing at present, and under the management of
our energetic president, . F. Chapman, we cannot fail to be suc-
cessful. We meet twice a week, which we think is none too often.
The blackboard has the heaviest burden to bear. Its face is always
pale with the load of questions and answers it has to support. In
my own humble opinion our association, although still in its
infancy, is going to make engineers who will deserve the name of
their profession in every respect. And I would consider it very un-
grateful to our employers who placein our care the most expensive
part of their property, as well as loss to ourselves, if we did not
avail ourselves of this splendid oppartunity to get better educated
for the performance of our very responsible employment. By
attending our meetings we learn from one another what we could
not learn otherwise, the salest management of boilers, which means
the preservation of life and property,and the most economical plans
of everything pertaining to an extensive steary plant. Our motto is
safety, reliability, economy and intelligence. On the 17th of
the month we were favored with acall from Brother A. M. Wick-
ens, of Toronto, who, on one of his official visits, dropped
in and gave us a very interesting lecture on ** Heat” A
vote of thanks was tendered him by all present. He then accom-
panied us to Stollicker's saloon, where an oyster supper was pre-
pared for us. We hupe soon to be favored with another call from
Bro. Wickens. On behall of the members of this branch of
C.A.S.E., I return thanks for the New Year's greeting kindly sent
to me for distribution among our members by Bro. John J. York,
executive president, through Bro. James Devlin, executive secre-
tary C A.S.E. James Awans, Recording Secretary,

Brockville Branch, No 15. C.A.S.E.

February 6th, 189s.

Hamilton, No. 2, is still alive. Although not making as many
new members as we would like of late,we are still on the progressive
side. We continue our open meetings, and we find them quite 2
benefit. At our last open meceting we had a very interesting time.
After a good discussion on some points of interest, Bro. Brice, of
the Brice Electric Works, and a member of this branch, gave the
members quite a treat in the shapeof a tilk on * Electricity.”
Bro. Brice being a practical electrician, was able to handle the sub-
ject in a manner that made the talkinstrnctive as well as .interest-
ing, striking on the very points that an engineer needs most in the
handling of an electric plant. It will beas well to note that Ham-
ilton, No. 2, is about to make arrangements for their anuual supper.
e intend tomake it the usual success. - o

1. Norr1is, Cor. Sec.

A meeting of Peterborough Branch, No. 14, was Héld on the
13th ult. in the Sons of England Hall. An interesting paper on
* Steam Heating ** was read by President S. Potter, and another by
Y. Duncan, on ** Energy.”

At the meeting of Montreal No. 1, C.A S.E , on the 215t ult..
twg new members were elected. The principal other business was
the revision of the by-law.. One amendment was adopted raising

; the entrance fee from $2 to $3. - And another' amendment was

passed dealing more stringently with delinquents. It was also de-
cided to impose a fine upon committees who failed to bringina
report within the time specified. The amount of these fines is left
to the general meeting, and will vary from 25 ceats to $1 upon cach
member of the delinquent committee.

The * Société Mutuelle d'Ingepieurs Mecaniques de la
Provinee de Quebec,” recently formed in Montreal, is making
better progress than was cxpected when the association was first
organized. R. Drouin, thepresident, is very active in the interests
of theassociation and is energetic in obtaining new members.

Winnipeg Association No. 11, C.A.S.E., have installed the fol*
lowing officers for the curreat year. President, G. M. Hazlett;
vice-president, John McKechnic; recording secretary, W. J.
Edwards; financial secretary, Thos. Gray; treasurer, J. Stuart;
conductor, W. F Brown; doorkceper, Robt. Sutherland ; trustees.
Bros. Harper, Douglas aad \Whyte. This branch are arranging
now for 2 meeting room of their own, and the members are showing
increased activity.



926

THE CANADIAN ENGINEER,

The hfth anaual dinner of Montreal No. 1 was held ‘in their
own hall on Feb. 2nd. President John J. York in the chair. On
his right sat A. E. Edkins, district deputy for Ontario, the repre-
sentatives of the locomotive engineers, Past President T. Ryan and
P Cowper. Onthelelt were Past President Hunt, 1. Marchand, presi-
dent St Lawrence No. 2, |. Joly, secretary No. 2, and others,
After the many good things ou the menu had been carefully attended
to, cigars were lit and the toast list began. P. Cowper, the friend
and benefactor of No. 1, replicd to * Steam Engineering,” giving
the members much valuable advice. He, however, brought down
the house when he alluded to our venerable Past President Ryan
as *“the man with the silver mounted face.” The somewhat
lengthy toast list was interspersed with songs and recitations by
Bros Joly, Nuttal, O'Neil, Edkins, Weaver and Nadin, Bro.
Driscoll presiding at the piano. A novel toast on the
list was * Our tormentors, the oil and supply men."”
and although creating much fun brought out good replies
from J. Sclater and J. Lamontagne. O. E. Granberg on * License
Law and Inspection’ was a treat not to be missed. \Wm. Green
and T. Fisher on ** Maanufacturing Interests,” Mr. Spence for the
“ Locomotive Engineers,” Mr. Edkins for **Sister Associations,"
proved themselves to be able speakers and well posted on the sub-.
jects before them. Midoight was soon reached, and it being
Saturday night, the chairman brought down the gavel as a signal,
and all present joined in singiog ** God Save the Queen '’ and ** Auld
Lang Syne,” everybody going home satisfied with the evening's
enjoyment.

S ey

THE DIRIGO FOLDING ANCHOR.

The Thomas Laughlin Co., the well-known manufacturers of
ship specialties in ship supplies, Portland, Maine, whose new steer-
ing gears were described in last number, are the makers of a very
ingenious and withal most serviceable folding anchor. In this

anchor, of which illustrations are here given, both stock and flukes
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THE HAMILTON AND LAKE ERIE POWER CANAL.

NBw OrLiAans, La, February 21st, 1895.
Bditor CANADIAN ENGINKER:

Sir,—Replying to your correspondents, Messrs Killoy and
Holgate, who have criticised my scheme for bringing water from
Lake Erle to Hamilton, I desire to say. Every scheme must have
a beginning, some one must make the first suggestion, which, if
the matter be of interest to the public, will be in order for persons
who have in their possession facts relating to the subject, to present
the same for consideration, while to discourage well-digested
schemes by simply pointing out grext difficulties, can serve no
useful purpose. The original suggestion need not recite more than
a general outline of the scheme, to be entitled to respect, while thase
who criticise are expected to supply the facts upon which they
found their criticism,

There is nothing in cither of the letters to induce me to add to
or take from my previous statements. Mr Holgate asserts that
the bed of Grand River at Caledonia is about 38 feet above the
surface of Lake Erie;, but he does not claim to have acquired
knowledge from his own or any other survey.

Mr. Killey asserts that the bed of Grand River at Caledonia is
25 feet 6 inches abgve the surface of Lake Erie, and furnishes a
profile of the surface of the river to establish the elevation of the
bed, and in aggregating he errors in including the height of the
uppermost dam of 5 fest. Thus corrected, we have the bed of
Grand River at Caledonia, as given by Mr. Killey, 2034 feet above
the surface 6f Lake Erie, and, as givea by Mr. Holgate, 38 feet.

Now, the fact is, the cut from Hamilton to Caledonia is not
affected by the height of the bed of Grand River at all, as the
scheme contemplates a channel fifteen feet deep, with a fall of two
feet to the mile all the way from Lake Erie to Hamilton. The
height of the bed of Grand River concerns only the cubic contents
to be excavated for the channel. .

I have mentioned Caledonia as the turning point for the cut to
Hamilton, yet the turn may be made lower down. My idea of
beginning the work would be to corhplete the cut to Hamilton, in-
cluding the tail races, then turn in the flow from Grand
River and proceed to business. Thus the bed of Grand
River would be drained for dry work if found best.

Now if the bed of Grand River at Caledonia be 38
> feet above the lake surface, the power to be obtained at
' this point would be of nc small consideration, and could
be utilized to advantage in, operating the machinery re-
quired in excavating the bed of thé lower river.” = ~ °
* ° I hope Mr. Holgate will not cut down the 38 foot
mark. 1 also hope that Mr. Killey will stick to that

profile, as it will be so handy in keeping the water from
" Lake Erie out of:the river bed during the picnic.

Regarding the impending disaster referred to by Mr.
Killey in relegating to the scrap heap all the engines and
boilers, and also in requiring the shops engaged in manu-
facturing same to seek new busicess, I giveas my opinion
that, figuratively speaking, all the engines and boilers
within a radius of so miles of Hamilton are in the scrap
heap now, and the manufactories that produce them will,
ualess they find new business, discover the sheriff's ban-
ner on the walls. Electricity, the greatest power trans-
mittent yet discovered, has come to do the work, and it
will not be long before the people of Hamilton and
vicinity will realize that to hold the title of champion
manufacturing centre, it will be necessary to instal the
clectric motor.

The anxiety of Messrs. Killey, Holgate and others
lest some one should invest ia the scheme, is aptly 1llus-
trated by an inciden: that occurred during thelate Ameri-

can War. *“ During the march of the regiment to the

THOS. LAUGHLIN 3 SON.

PORTLAND MAINE.

CLOSED.

fold up, and the same pin keeps them open or closed as desired.
They are made in galvanized 1ron in the small sizes. It is claimed
for these anchors that while they can be made so compact for
stowage. they have all the good qualities of the old-fashioned
anchor. This invention, ike the steering gear made by the Thos.
Laughlin Co , was awarded the highest honors at the World's Fair,
Chicago.

Ernrarus.—Ia the biographicsl notice of Herr Fried Krupp, in
our December issue, the number of employés in that great establish-
ment was put down by a typographical error as 2,700. The num-
ber should have been 27,000,

front, cvery heart full of hope and patriotism, word was

sent to the commander saying, * Halt the regiment, there

is a man hurt.' It is needless to state that the regiment
did oot halt, but reached the fieldin time to take part in achiev-
ing a glorious victory."

It bas been related that ** Rome was saved by tife hissing of
goese.” Let it not be recorded that '* Hamilton was lost by the
braying of asses.”

Imay say I have crossed Caledonia bridge many times, and
recollect the bridge as being about 20 feet above the water. On
leaving the bridge towards Hamilton there was a perceptible-rise
in the land in plain view of about 2o feet, and judging from.thesize
of the boats I saw ib the stream,-the water must have been at least
five feet deep. This would take 45 feet [rom the 53 foot mark: aad
since all the drainage from thetop of -the mountain runs to Lake
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Erie, several feet moro would bo taken off, so that I am apt to be
near the mark in stating that the bed of Grand River at Caledonia
is vary little, if any, above the surface of Lake Erie.

It is characteristic of rivers to consist of a series of basins,
each emptying or overflowing into the other, so as to retain some
water in the event that the supply should fail.

The entire work,as 1 have shown, is quite simple, and with
modern appliances and honest adminisiration $3,000,000 will be
ample. You see the work will all be above water, and if necessary
under canvas in bad weather. Everything will be done by ma.
chinery—there will be no skilled labor required. All the material
and supplles will be furnished from Hamilton. As soon as the cut
from Grand River to Hamilton is completed—including the tail
races—the revenues will pay the working cxpenses I have all con-
fidence in the scheme if honestly and intelligently administered.

Yours respectfutly,
WM. GOLDING.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

An ordinary meeting of the society was held on Thursday,
February 14th, the new president, Thom1s Monro, in the chair.

After minutes of the preceding meeting had been read and
received. the discussion o Mr. Orray’s papers on * The Commerce
of the Great Lakes” was opened. H. K. Wicksteed, of Cobourg,
stated that vessels with 18 feet draft were now able to move grain
from 14 to 1 mill per ton mile. He next referred to the approach-
ing withdrawal of 30,000 cubic feet per second through the Chicago
drainage canal, or } of the discharge of Lake Huron.

President Monto remarked that the Chief of Engineers® report
to United States Governmient showed that the deepening of the
Gallops Rapids Channel would not affect the depth of the river
more than 4 or 5 miles up the river. The president then com-
mented on the immense tonnage of our great lakes, which is
30000,000 tons through the Sauit Canal and 22,000,000 through
St. Clair River per year, showing the greatest increase of any
waterway in the world.

The paper was further discussed by Mr. Sproule and others.

The discussion of Prof. Bovey's paper, read at the last ordi-
nary meeting at McGill College, was deferred until later, owing to
the important nature of the results given.

A paper on *Cement Testing™ (see clsewhere), by Cecil B,
Smith, was then read by the author.

After a few remarks and the vote of thanks, the discussion was
postponed until next meeting.

REVIEW OF THE METAL TRADE.

Moxtrear, March 1st, 1895.

1t is almost discouraging to write anything about the iron and
steel trade. The atmosphere surrounding this business for the past
year has been very cloudy, and there do not appear any sigus of
sunshine in the near future. In fact it is a subject of serious con-
sideration to the merchants in this line, that it is just about as well
for them to direct their efforts and capital to some other branch of
trade, as the close connections that are being formed between pro-
ducers and consumers are injuring the prospects of the middlemen
seriously. The very low prices at which Americans are willing to
sell at in this market is a factor that the merchants must take into
consideration. This competition from the United States does not
come from merchants there, but from the producers them-
selves, who will sell to any consumer here, even to taking
very small individual orders This is the competition that
is closing the merchants more than anything else. Canada
is a long stretch of country, and goods can come in all
along the line at very cheap freights, while if a manufacturer
in the eastern portion of Canada desires to sell his goods in western
Canada, he has to freight them a much longer distauce, and there-
fore is not as favorably situated to compete. This, of course, is true
of all importations from across the water. We believe raw.mate-
rial is as cheap or cheaper in the United States than any country
in the world, but, while labor is no doubt dearer, this is never-
theless offset by their close proximity to this country lessening car-
riage charges The financial-question and the gencral depression
may be the cause of the American market being the cheapess for
Canadians at present, and we tbink it 1 hardly safe to verture 4a
opinion as to the future, but the trade will not be surprised if tais:
state of affairs continues, and ncarly all iron aod sfcel -material
herctofore purchased' in England and' on the continent
comes: -from the ‘United- States. This year we hear that

o "largo Canadian- orders- for wire rods have been:placed-
in the fatter market, and we think this-is the firet- time in maay

.

years, all supplies of thiis kind baving been purchased in Sweden
and Germany, and doubtless the latter countries will try to meet
this competition, but meantime the American marke: .- cheapest to
buy in. Thereis now a movement on foot to intro: 2 American
bar iron to British consumers, but the scheme does not look prac-
ticable. There Is not any change in prices of any material in this
market. They are certainly low enough. Rolling mill stock,
scrap iron, etc., has opencd at just about the same values as {ast
season, but an advince of $1 per ton in the duty, which took place
‘on January 1st, makes the material considerably deare: to the mills.
1t is pretty evident, however, that they will continue to use this
material instead of puddling bars, as was anticipated last year.
The impsanding clections and a probable change in the tariff will
not help to revive business much, and we must patiently wait, as
all other couutnes are doing, for the outcome of this universal de-
pression.

J ndustrial \ ctes.

THE new system of waterworks at Beamsville, Oat., is being

laid.

MipLaND, Ont,, town council will build a new fire hall and
council chamber.

W. HaMiLTON is about to put up a sawmill and a shingle mill
at Sand Point, Ont.

Tue iron bridge over the Nation River at Casselman, Ont., is
to be rebuilt at once,

WINNIPEG is to have & Masonic Temple.
will be commenced in a few weeks.

THE by-law to authorize the raising of $5.100 1n Dundas, Ont.,
for the building of bridges, has been carried.

Tue Canadian Wire Mattress Company's works in Toronto,
recently burned down, will be rebuilt at once.

Tug Mowat Mfg. Co., manufacturers of agricultural implements
at Whitby, Ont., have assigned. Liabilities $10,000.

THE Kingston Chemical Fire Engine Company have decided to
start the manufacture of fire engines and firemen's supplies.

H. C. Regsg will rebuild his stave mill at South Woodslee,
Ont., putting in the most modern and improved machinery.

L. ]J. BADAGR, of Oso, Ont., has purchased the Laurie sawand
grist mills, with water power, from Peter McLaren, for $3.700.

Tue British Columbia Paper Manufacturing Co.’s mills at
Alberni have been closed down, owing to the foreclosure of a mort-
gage.

HaMILTOX fire and water committee recommend the pur.
chase of fifty new hydrants to be placed not more than 300 feet
apart.

Reeve Evaxs, of Etobicoke, recently called a mass meeting to
discuss the advisability of establishing a waterworks system between
Mimico and New Toronte.

Tue Independent Order of Foresters have decided to erect a
palatial building, for head offices, in Toronto. The cost is esti-
mated at from $150,000 to $200,000.

Tue Kingston, Oat., Foundry and Machinery Co. (Ltd ) have
leased their premises and plant to Rauey, Reid & Selby, who will
carry on the business in all branches.

Robert TrHOMPSON & Co., of Hamilton, have purchased 146Y%4
square miles of timber limits on the Upper Ottawa, known as the
Lauzon limits, the price being $115,000.

For the past month about a dozen men have been at work on
the new Malleable Iron Works buildings, Oshawa, Ont., and the
factory will'soon be in a position to run aguin.

Harvey Morris, manufacturer of cooperage stock, Wallace-
burg, Ont., has assigned. Liabilities $40,000, the: chief creditor
being the Bank of Montreal. The assets are nearly $30.000.

Tue Toronto-Hoop and ' Vencer Company, capital stock $s0.-
000, are applying for incorporation. They will manufacture hoops,
staves, veaeers, etc., and the factory will be at- Eugeniz, Ont.

THE bridge commissioners of “Middlesex county council, On.
tario, have awarded the contract for building three bridges to L 'S.
Pearson, of London; Ont. The price is $1.200 for tho three.

An immeénse now chimiiey is to be-built at the Ogilvie Mill in
Winnipeg. The height is to be-125fect, and the inside diamater 7
feetrand 15 to -20-feet in-dizmeter outside at the base. Four ncw
boilers also are to be put in.

The work of building
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F. \V. MovgR has started a broom factory in Thorold, Ont.

T. Cusack is building a lager beer brewery in Buckingham,
Quebec.

Work will start shortly on the new sewerage system at
Guelph, Ont.

Tue Government will shortly spend $25,000 in repairs to the
Braotford asylum. -

Fraxk Rocers & Co. have opened an iron foundry at Richard's
Landing, Algoma, Ont.

Tue council of Westville, N.S., have voted the $60,000 required
for the new water works. -

CarreTON PLACE, Ont., council is calling for tenders for the
erection of a new town and fire hall.

Tug Stratlord Mill Building Co. (Ltd.) is applying for incor-
poration with a capital of $30,000.

The Burlington Pressed Brick & Terra Cotta Co. has sold out
its plant, and is retiring from business.

EsTiMATES have been submitted to the village council of
Granby, Que., for a new sewerage system.

Tue British Columbia Auer Light Co. (Ltd.). Vancouver,
capital stock $30,000, has been incorporated.

Marvin & TiLToxn, wholesale hardware and metal merchants,
Victoria, B.C., are retiring from the business.

Tue gaol and court house committee of Hamilton are asking
for an appropriation of $20,000 for a new gaol.

Tuxos. Acrisox and D. Graham, of Montreal, are thinking of
establishing a new pulp mill at Chatham, N.B.

Hucugs & STePHENSON, steamfitters. Montreal, havedissolved
and the business will be continued by J. W. Hughes.

A PROPOSITION is on foot at Lindsay, Oat , for the town to buy
out the local company’s waterworks plant for $60,000.

CHATER & Rousg, of Guelph and Galt, are establishing in
Brantford, Ont., a factory for making laundry machinery.

K~igur & Lowe are rebuilding their saw.mill at the Fourth
Chute on the Bonnechére, which was burned down last November.

CoxtrAacTOR Browy, who is at work building a bridge over
the long pond, Toronto Island, says he will complete the work by
April 1st.

Tuos. Suaw, formerly superintendent of the Albion Iron
Works, Victoria, B.C., has opened a boiler shop on his own
account in that city.

Tae W. G. T. Labelling Machine Manufacturing Co. (Ltd.),
Vancouver, B.C., has been incorporated. Capital, $25,000. W.
G. Tretheway is trustee.

james Woop, owner of the Osgoodby building, recently
burned down in Toronto, has taken out a permit to rebuild. The
estimated cost is $35.000.

THE by-law at Springer, Ont., granting a bonus of $7,000
towards the erection 6f a pulp and paper mili at Sturgeon Falls, was
passed by a large majority.

Tug Ottawa Saw Company, who recently established a factory
for the manufacture of saws, etc., in Ottawa, have started opera.
tions with a force of thirty-five hands.

Tue Hamilton city council have again extended the time al-
lowed for the completion of the smelting works, the present exten.
sion being from the 1st of July to Cctober 1st, this year.

C. A. KexT & Co., coffin and casket manufacturers, and Mc-
Leod Bros., wire mattress makers, Truro, N.S., contemplate amal-
gamating their business and forming a joint stock compiny.

Arex. McKay has started in Montreal as a boiler maker and
sheet iron worker, land and marine boiler repairing being a spe-
cialty. Mr. McKay is a thoroughly practical man, and is sure to
succeed.

St. HExrt Catholic school commissioners are asking the
Council of Public Instruction of the Quebec Government for per-
mission to borrow money to build a new school house to cost about
$18,000.

Tue Brunette Saw Mills Co., Westmiaster, B.C., have elected
as officers the following . President, J. Wilson; secretary-treasurer,
H. L DeBeck, directors, J. B. Kennedy, H. Macdonald and L. A.
Lewis.

Tue Diehl Manufacturing Co , Toronto, are applying for incor-
poration. Capital stock, $s0,.000. They will make mantels, furni-
ture, piano keys and other wooden and ivory articles, and also tiles
and grates.

A RESERVOIR i3 to ba built at Niagara, Ont., to cost neacly
$50.000.

Tue Coquitlam bridge at Westminster, B.C., will probably be
rebuilt shortly.

Tue Montreal Roofing Co. is to be incorporated, with a capital
stock of $150,000.

WiLris Cuienan, C.E., Toronto, has completed plans for a
system of sewerage in Galt, Ont.

Tue Hall Mowing Machine Co. of Canada, Sherbrooke, Que.,
has been incorporated. Capital stock $100,000.

Lewis'peg factory at Truro, N.S,, which has been shut down
for some weeks past, has now started up again.

Tune Marion Steel Shovel Co., of Marion, O., are considering
the establishment of branch works in Canada.

Tue large new grist mill at Moulinette, Ont., is now running.
It is fitted with a fine plant of modarn machinery.

A NEW steel superstructureis to be added to the Osborne street
bridge, Winnipeg The cost is estimated at $9,500.

Port Horg, Ont., town council invites tenders up till the 15th
inst., for the construction of a system of water works.

RoperTsoN & HACKETT are erecting a new saw mill on False
Creek, Vancouver, B.C., with a capacity of 35.000 feet per day.

Bracxkman & Ker, oatmeal millers of Victoria and New West-
minster, B C,, propose erccting an elevator in Edmonton, N.\V T.

A compaNY will shortly: apply for incorporation for the purpose
of building and operating a large summer hotel in Port Dover, Ont.

E. A. EvereTT, hardware merchant, St. John, N.B., has as.
signed. Liubilities between $25,000 and $30,000; assets consider-
ably less,

ArcmiBaLp F. M. RaTrensUrG, Victoria, B.C., has com-
pleted plans for a new stone court house for Nanaimo. It will cost
about $35.000.

Tue pulp mill and match factoryat Moss Glen, N.B., are closed
down owing to a strike of the operatives on the ground of non-
payment of wages.

Warp's timber limits on the Rouge River, Ottawa district,
comprising 550 square miles, have been sold to E. J. Swan, of New
York, for $100,000.

RosT. Brow's carriage factory and W. Bailey's tinuing factory,
at South Mountain, Ont., have been burned down. Laoss, about
$15,000; not insured.

Trixity ScHooL, for boys, at Port Hope, Ont., has been
burned to the ground. Loss, $80,000. Insurance, $61,000. The
institution will be rebuilt.

W. L. Hissarp's sawmill, at Farnham, Que., has been
destroyed by fire. Loss, including the electric light plam, which
was also destroyed, $6,000.

Tue Wm. Hamilton Manufacturing Co., Pctcrborougb Ont.,
are putting in at André, Cushing & Co.’s sawmill a new Prescott
band mill and other machinery.

Lixpsay, Ont., town council have decided to set aside a sum of
money for the building of a bridge over Connell’s Creek, on the
township line, between Eldon and Thorah.

Rosr, Webppet has submitted a proposition to Trenton, Ont.,
council to construct waterworks and eléctric light systems and a
central fire station in that town, at a cost of $80,000.

Tue St. Anthony Lumber Co.’s mill, at Long Lake, on the
0. A, and P. S. Railway, is now having machinery putin. 1t will
be in operation about June, and will employ about 500 men,

Tue Consolidated Plate Glass Co. of Canada (Ltd.) have,
elected the following officers: President, FrankJ. Phillips, Toronto ;
vice-president, W R. Hobbs, London, Ont., and A. Ramsay,
Montreal.

E. A. Greatep and W. McCullough, of \Vinnipcg, aré apply-
ing to the Manitoba Legislature for power to form a company o
develop the Assiniboine water power, in accordance with theby-law
recently passed

THE tenders of Heney & Smith, Ottawa, for the rock asphalt
paving of Spark street, have been recommended for acceptance.
The amount was $28,860, or more than $7,000 less than the city
engineer’s estimate.

Suart & Fisuer and the Union Foundry Co., of Woodstock,
N.B., have given notice that they will apply to Legislature for in-
corporation as a joint stock company, with a capital of ' $60,000.
They will carry on a generd manufacturing basiness in agriculturgl
implements, machinery and the supply of electric light.
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Tur Canada Screw Co.'s works, Hamilton, which have been
closed down for some time, are now running again with the usual
staff,

Tur Cuaningham Hardware Co, Westminster, B.C,, have
gone into liquidation. The business will be sold and probably
carried on as usual,

Ginn, Franésior, McLARrEN & Co.'schlorate of polas'h works at
Bassin du Léivre, Quo, have been totally destroyed by fire. Loss
$50,000; not insured.

A By-Law is to be introduced in North Bay town council pro-
viding for a waterworks system for that town. Councillor McRae
has the matter in hand.

Contracrs will shortly be given out for the erection of various
N.W.T. Government buildings at Regina. R. B; Gordon, Regina,
has charge of .the matter. .

Tur Kemp Mfg. Co., Toronto, are asking for exemption from
taxation on new buildings which they propose erecting ‘for the
manufacture of granite ware.

OTtTAWA city council has passed a by-law providing for the
issue of $50,000 debentures for the construction of a main sewer for
the drainage of Dalhousie ward.

Tue Belleville, Ont., Gas Company have elected the following
officers: President, John Bell; vice.president, J. W. Johnson, and
secretary-treasurer, J. L. Biggar.

Tur'Woods Company has been organized under the title of
the Woodstock, N.B., Novelty Co (Ltd.), for the puspose of manu-
facturing Cobalt's patent dish washer.

Tue Currie Iron Works machinery and stock, Westminster,
B.C., have been sold to John Wilson. The assessed value was
$19,000, and the prico fetched, $5,000.

Tue London, Ont., Hardware Co. (Ltd.) are applying for incor-
poration. Capital stock, $50,000. The applicants are W. A. Brock
and Gitlean McLean, of London, and others.

Tue Maritime Pressed Brick & Terra Cotta Co., Moncton,
N.B., will shertly apply for incorporation, with a capital of $20,000.
They will manufacture building bricks by the dry process.

Tue Sherbrooke, Que., by-law granting a bonus and other
advantages to the Jenckes Machine Co., as outlined in a recent
issue, was passed. Work on the new buildings is to be commenced
at once.

Tue work of construction has been commenced on an iron
bridge for vehicles at Ste. Anne de la Parade, to replace the one
swept away by the floods last spring. The cost is estimated at
$30,000.

Tuz bardware stock of Bowman & Moore, Hamilton, who, as
stated in last issue, were in financial difficulties, bas been sold to
Peter Bertram at 40 cents on the dollar. The stock was valued at
$50,000.

Tuos. PeLLS, contractor, has tenders in for a new opera house
in Toronto, to be located on King street east, corner of Frederick.
The building will cost $35,000, and with fittings complete the cost
will be $60,000.

Coorer & Soxs' cork factory at Collingwood, Ont., has been
destroyed by fire. Loss $3.000. No insurance. The fire is sup-
posed to have been caused by an incendiary. Itis not probable
that the factory will be re-built.

Tue firm of Costigan, Pratt & Co., Montreal, has been dis-
solved and a new partnership formed by Thomas, Francis and
Edward Pratt, under the style of the Pratt Maoufacturing Co., as
manufacturers of dies, tools, etc.

SuyTHE Bros. have purchased from D. L. Shannon the engine
and machinery now in his mill at Prince Albert East, Sask., and
will move it to Steep Creck, where they will carry on business as
lumber and shingle manufacturers.

Jas. Crawrorp offers to bnild and equip a large sawmill on
Baker’s Brook, Madawaska County, N.B., provided the council
will grant exemption from taxation for ten years. The council
agrees to do this for-a term of eight years.

Mgessrs. MoNgo, COSTE AND ANDERSON, the three Government
engineers who were appointed to examine into the plaus and scope

of the Montreal harbor works, have concluded their investigation

for the present, and will now prepare their report.

It is stated that the whole of the plant which was set up
recently in India'for the masufacture of cordite will be removed to
Halifax, N.S., and factories established there. “This is owing to
the climate of India ‘having been found unsmted to the manu-
facture of this explosive.

DaMe Mary HBLLER will carry on the foundry business in
Montreal of her husband, Wm. R. Cuthbert, under the style of W.
R. Cuthbert & Co.

J. W. KrLLER & Co., manufacturers of sewer pipes, plaster or-
naments, cement, ete., Victoria, B.C,, are adding the manufacture
of floor and hearth tiles,

Tus Laughlin Hough M{g. Co , Guelph, Ont., has beenincorpor-
ated, with a capital stock of $55,000, far the purpose of manufactur-
‘ing architects’ and school supplies.

ScorT Bros. have ‘lately thoroughly overhauled all the ma.
chinery in their sawmills near Galt, Oat., and added some entirely
new, thus greatly increasing their capacity.

CornwarL, Ont,, county council is petitioning the Dominion
and Provincipl Governments for grants of $3.000 each towards the
construction of drainage works at Hoopls Creek.

OtTawA waterworks committee have prepared their estimates
for the year, and they total up to $155,000. OF this $12,180 is for
street service, and $15,010 for pipe castings and extensions.

Law Bros. & Co. have purchased the Caledonia Foundry and
Machine Shops in Ottawa, formerly operated by P. J. Powers &
Co., and will carry on operations on a more extensive scale,

Winniree Industrial Association will probably hold an expo-
sition thic summer. The directors will ask the city for a grant of
$5,000 and a similar amount from the Provincial Government.

Law Bros. & Co, of Ottawa, have purchased J. Powers &
Co.'s boiler shops in Ottawa, and will operate them in connection
with their foundry and machine shops on a more extensive scale.

THe .St. John, N.B., Iron and Hardware Association have
elected the following officers: President, \V. H. Thorne; vice-
president, S. Hayward ; and secretary-treasurer, John J. Barry.

Tue Record Foundry and Machine Company, Moncton, N.B,,
are rushed with orders as usual. About 110 men are employed at
present. The company have recently added nickel and silver
plating.

CaTaragul bridge, connecting Kingston, Ont., with Pittsburg
township, will probably, before long, be rebuilt. Most likely it will
be of iron or steel and so constructed as to allow of the passage of
electric cars.

Tue McClary Mfg. Co. London, Ont , intend going into the
manufacture of steel and cast iron enamelled or granite ware, and
will shortly commence extending their factory by the erection of a
new building.

OTTAWA city council are about to call for tenders for the con.
struction of a new bridge to replace the one across the Ridean,
known as Hurdman's. The girders will be of iron, but the super-
structure probably of wood.

Horace ThoOrRXE, Alfred D Benjamin, Frank D. Benjamia,
John Foy, Herbert C. Hammond, Nicol Kingsmill, Henry C.
Michell, all of Toronto, have been incorporated as the  Mica
Boiler Covering Company, Limited."”

Work on the new Verdun, Que., dyke will be commenced in
May. Plans have been prepared, and the area covered will consist
of 903,000 feet, of which about 770,000 feet have been already
offered by the proprietors in question.

Cassipy, BoNNER & Co., who are rapidly increasing their high
reputation as manufacturers of the best class leather belting, mill
supplies, etc., received the contract recently for making all the
belting required in the Montreal Steam Laundry.

EpwaRDp BrexTON, an employé in McMullen & Winn's saw-
mill at Truto, N. S, got his coat entangled in the machinery,
which caused him to be thrown across a circular saw. His limbs
were terribly mangled, and he only lived half an hour.

Quren's avenue Methodist Church, London, was, last month,
burned to the ground. Some valuable musical instruments, includ-
ing a $15,000 pipe organ, were destroyed. Loss,sso.ooo Insur-
ance, $30,000. Thechurch will be rebuilt at once.

CONTRACTOR JAMIESON, who has in_hand the work of building
a large elevator at Prescott, Oat., is rushing things there, and
hopes to have the elevator completed by next ‘June. The town of
Prescott-has granted a bonus of $6 000 and exemption from taxa.
tion for twenty years,

Tne manufacturers of pressed ware, comprising the McClary
Mfg. Co., London, Thos Davidson & Co., Montreal, E. T. Wright
& Co , Hamilton, and -the Kemp Mfg. Co., Toronto; have formed
an association for the purpose of keeping their goods ata fixed
price. They have already reduced the price of pressed waré, and
values are now expected to rule steadier.
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Tus Montreal Rolling Mills Co. have elected the following
officers: President, Andrew Allan; vice-president, Hugh Maclen-
nan; directors, G A. Drummond, E. S. Clouston, H. Montagu
Allan, H. Archibald, and (managing director), Wm. McMaster.

FoLLowinG the exampleof Fredericton, the people of Moncton,
N.B., have decided to erect a hospital if the Provincial Govern-
ment gives the subsidy asked for. The Eastern Chronicle, New
Glasgow, N.S,, urges a similar jnstitution for that progressive town.

HamiLToN ~ity engincer recommends that the sowers com.
mittee should be granted $30,000 this year, in order to cnable it to
complete the sewers on Robinson and Wood streets, and to con-
struct a main sewer on Sanford avenue, works which are urgently
required.

Tuos. ALLisoN has been in Chatham, N.B,, lately, looking for
a site for a proposed new pulp mill. He has behind him capitalists
who are ready, he states, to form a company with a capital of
$200,000 for the purpose of building a mill capable of producing 30
tons of chemical pulp per day.

ToronTO Board of Works recommend the council to submit a
by-law to the citizens for improvements in the waterworks supply,
having especially in vicw fire protection for the crowded parts of
thecity Theimprovements in question, as estimated by the city
engineer, would cost about $226,000.

MONTREAL city attorney has entered an action against the
Water and Power Co. to recover $72,000 due on water furnished
by the Waterworks to the company for the supply of Coteau St.
Louis and Maisoaneuve The company is alleged to bave colle~ted
the water rates, but did not pay the city’s bill.

A coMpaNy is about to start the manufacture ot gasin St.
Louis du Mile End, Montreal, supplying it at a very cheap rate. It
is understood that the new company has a subscribed capital of
$100,000, and that it will start operations in May, should the muni-
cipality grant exemption from taxation for 25 years.

THe Contractors and Builders' Association, Ottawa, have ap-
pointed the following officers: President, john E. Askworth; first
vice-president, John McKinley , second vice president, Joseph Gra-
velle; recording secretary, James Bennett; assistant recording
secretary, H, Burgess; treasurer, E B. Butterworth.

FrepERICK ToMS, contractor for the Dominion Government
buildings at Victori., B.C., died of pneumonia in that city on
Feb 25th. His condition had become so serious recently that he
abandoned the contract, which was taken over by Elford & Smith
of that city. Mr Toms was a native of Newfoundland.

HamiLtox Bridge Works were sold last month by the local
master in Chancery to |. H. Tilden, of the Gumey-Tilden Com-
pany, for $39,600 A new company is now being organized tocarry
on the business, although there is a possibility of the works being
removed from Hamilton. The works originally cost $135,000.

NEARLY all the proprietors on Melinda street, Toronto, which
was practically ruined by the recent fires, have decided to rebuild.
The Osgoodby Building will cost about $30,000 to reconstruct.
To repair the McKinnon block it is estimated the cost will be $6o,-
000. It has not so far been decided whether to rebuild the Globe
building or not.

THE celebrated trial of Boyd and Somerville, agricultural
implement makers, Huntingdon, Que , has at last ended. A verdict
of guilty was returned against both parties on a charge of having
obtained money vnder false pretences from the Eastern Townships
Bank. Notice of appeal to the Court of Queen's Bench, Mont-
real, was entered.

Thne Wm. Hamilton Manufacturing Co., of Peterboro, have
received an order from the C.P.R. for the steam plant for the new
¢levator at Prescott, Ont. The plant will consist of a 16 x 20 in.
Payne-Corliss engine and two steel boilers, with a Worthington
condenser. The latter will be manufactured by the Caledoma Iron
Works, Montreal.

Tug Toronto World 1s agiating for an increased protective
duty on bicycles, which, it claims, would have the effect of keeping
all the trade 1n these articles within Canada. It states that the
output of Toronto factories alone this year will aggregate 18,400
wheels, the number of employés being 524, and the weekly amount
paid out in wages being $4.780.

Tue Samuel Rogers Oil Co., of Ottawa, is to be incorporated
as a joint stock company, as the * Rogers & Morris, Ltd.”" The
applicants for incorporation are Samuel Rogers, A. S. Rogers and
] P.Rogers, Toronto, and W. D. Morris and Mary Aun Rogers,
of Ottawa  Capital stock, $70,000 The business will still remain

a branch ol the Queen City Oil Co.
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L. Tuonas, Melbourne, Que.; W, E. Jones, Richmond, Que ;
J. M. Nunns and H. A. Allen, Mc'bourne ; aod K.A. Cummings and
F. N. Nunns, Coaticook, Que, are secking incorporation as the
Richmond Industrial Co., with a capital of $100,000. They will
acquire the real estate, plant and franchise of the Richinond Water
Power and Manufacturing Co.

Jas. HarbMAN, who for some years past has acted as the
Western Ontario representative of Robin, Sadler & Howarth,
leather belting manufacturers, Montreal, has severed his connection
with that firm and accepted a similar position with Goodhue & Co,
leather belting manufacturers, Danville, Que. Mr. Hardman's
address in Toronto is go Bay street.

Tug Ottawa Investment Co. are applying for incorporation,
with a capital stock of $425,000, for the purpose of purchasing
large manufacturing and business properties, and selling them to
outside speculators. They hope by this means to establish several
new industries in Ottawa, J. W. McRae and Thos. Ahearn are
among the provisional directors ofthe company.

Arciisat.o Forp's action against the Citizens' Gas Control
Co., Montreal, claiming $10,000 damages on the ground of an
alleged infringement of certain patents belonging to the plaintiff,
has been dismissed, as the plaintiff refused to furnish the sccurity
ordered by the court for costs to be incurred by defendants on the
proceedings taken and taxabl e against the plaintiff,

A. C. Lesuie & Co., Montreal, manufacturers' agents for iron
and steel, also cutlery, American fencing wire, etc., who have bad
an office in Toronto for the past eight years, last month determined
to close thelatter They do not intend, however, to give up their
large connection with merchants and manufacturers throughout the
West. For the present W. S Leslie, who has been in charge of
the Toronto office, will cover the ground, and arrangements are now
being made for a thoroughly good representation of the firm in
western Ontario.

O the evening of the 25th ult.‘a terrific explosion occurred in
Johan M. McLaughlin's mineral water factory, Sherbourne street,
Toronto, A large portion of the walls of the two-storey brick
building were blown down and neighboring houses more or less
damaged When the firemen came to clear away the debris it was
found that it had been caused by the bursting of the boiler, the
cause of which has not been ascertained up to the time of writing.
‘The loss is about $10,000, and as Mr. McLaughlin is not insured
against boiler explosions, there is no insurance to cover the loss,
Mr. McLaughlin was in California when the accident took place.

A. G. SIXCLAIR, late president of the New York Emery Co.,
having been forced out of the combination by 1ts so-called friendly
action, has decided to stay on the outside, yet remain in the same
line of business. He has, therefore, connected himself with the
Tanite Co., of Stroudsburg, Pa., and solicits for that company the
trade which _in former times he controlled as salesman for the
Ashland Mills, and later for the New York Emery Co.and the
American Emery Mills. As Mr. Sinclair is one of the oldest sales-
men in the emery trade, and also a practical manufacturer of em-
ery, he knows something as to the intrinsic quality of that article§
and also as to the needs of the trade. Having learned what Tan.
ite Mills Emery is by several years competition with it, he now
offers it with confidence, and asks equal confidence from old cus-
tomers and friends.

WuiLe the grindstone still remains, and possibly always will
remain a popular and useful tool in the manufacture of iron and
stee] goods, the mechanical public were quick to see the value of
an artificial wheel whose emery grains were harder and sharper
than those of natural and sometimes rounded sand. Hence the
solid cmery wheel soon made its way into public favor. It seems
strange that a similar material and process was not at the-same
time successfully applied to the production of hone stones, oil
stones and whetstones. Early attempts were made to introduce
such articles, but, for various reasons, failed. The peculiar pro-
perties of Tanite, which fit it for a base in emery wheel manufac-
ture, have been applied by the Tanite Co., of Stroudiourg, Pa.,
U.S.A., to the production of solid emery whetstones. The result
has been a great practical success, though the prejudice of the
trade and the novelty of the article have conspired to make the

- demand irregular and scattering. That this state of the trade is

not due to the quality of the artificial whetstone is evidenced
by the fact thatin quarters wiere it has once beea introduced the
demand is regular. The Tanite whetstone is-adapted to the mill
pick, the carpenter's and stonectter's chisel, the bit of the mould-
ing mill and the axe of the woodman,
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Last month the'smooth wire manufacturers held a meeting, at
which thoy decided to reduce the prices of their goods, in order to
meet American competition. Tho lines chiefly affected are an-
nealed, oiled and annealed, and galvanized wire, tha decline in some
cases being over 10 per cent. A new list had been decided upon
only a month previous.

. ining

Urper Musgquopopoir, N S., gold mines are being worked
vigorously.

Tue * Stemwinder,"” Midway, B.C., is showing ore which
assays at $54.60 per ton.

Mg, JexninGs is engaged in putting down a shaft on his Wild
Creek property,'near Fort Steele, B.C.

Tue Surprise mine, Slocan, B.C., is working steadily, and
about 100 tons of ore are ready for shipment.

Tue Stellarton, N.S.,, Gold Mining Co's property turned out
a gold brick valued at $8,000 from January's output.

SevenAL locations have been recently made on Ten-mile Creek,
B.C., ths ore assaying from 500 to 1,000 0zs in silver.

Tue new machinery for the Goldenville, N.S., Mines will be
put in next'month. Development work will then go on as rapidly
as possible.

Tug Cumberland, N.S., Railway & Coal Co. have started to
rebuild the boiler house at the North Slope, which was burned
down recently.

Tueg * Last Chance," Slocan, B.C, has shipped 60 tons of ore
from.its 120 ft. tunuel. The ore runs about 150 ozs. in silver and
60 per cent, lead.

Cx=veraL gold properties in Nelson, B.C., district are likely to
be purchased by Duluth and Minneapolis capitalists during the
next two or three weeks.

Tue **Goodenough,” Slocan District, bas galena sampling 768
oz. of silver and 66 per cent. lead. and 375 oz. silver and 17 per cent.
lead in carbonates ta the ton,

Tue output of the Leamington, Ont., gas well No. 1 is now
stated as being about 7,000,000 feet, which is worth, if it could be
utilized fully, over $200,000 per year.

THE Ontario Natural Gas Co. bave elected the following offi-
cers : President, Hiram Walker; managing director, Dr. S. A,
King ; general superintendent, S. T. Copus.

The ore chute in the upper tunpel of the ** Cumberland,” near
New Depver, B.C,, is 70 feet long, and shows four feet of good
clean ore and some occasional grey copper.

R. M. SuerMaN has purchased from F. T. Kelly and J. M.
Harris a half interest in the * Deadman * and ** Wild Goose ™ pro-
perties, New Deaver, the price being $7,000.

J. A. MaRra, Jas. Mclntosh and others will likely purchase the
* Homestake" claim, Kamloops, B.C. Development work will be
continued so as to prave the true nature of the mine.

THe ore which the Bonanza Nickel Mining Co. have been tak-
ing out of their gold vein property ucar Lake \Wahnapitae, Nipis-
sing District, is said to assay as high as $100 per ton.

Tue Sunshine Mining Co., of Duluth, Minn , are commencing
work on their claims at Ainsworth, B.C., known asthe * Sunshine™
and ** Free Silver.” W. W. Warner is superintendent.

D. GavLror and his partners have been working on their group
of claims near Nelson, B.C. They recently.struck a z-foot vein of
carbonates, assaying 381 ounces silver acd 40 per ceat. lead.

THe Kootenay Hydraulic Mining Company have commenced
work on the foundation of a new pump to draw water from the Pend
d'Oreille River, in order to wash up their claim near New Denver.

THE Boston & Nova Scotia Coal Company {Ltd.) will make
Mabou Harbor, 16 miles from the mines, their shipping port. A
new raflroad will be built to connect with the I.C.R. at Orangedale.

atters.

IT isstated that an American syndicate are negotiating for the
purchase of a gold property at Oldham, N.S., which was worked
some yearsago. The property is believed to be still very valuable.

A LARGE party of gold miners will, next May, leave Buffalo for
British Columbia, where they will engage in mining on the ‘Fraser
River on an extensive séale. - Each ‘man i the party contributes
$750 to a general fund devdted to the purchase of machinery,which
will be obtained in Toronto.

- e e st e — e — -

Tur “ampbell-Payne Placer Mines, in the Trall Creek, B.C.,
distric,, . being worked vigorously. The first clean-up, which
was held two or three weeks ago, netted $4 per day of six hours for
each man.

Tunr Kausas City Smelting Co., who have smelters at Kansas
City, Pueblo, and ‘clsewhere, are thinking of establishing a smelt-
ing plant in Vancouver, B.C., for the treatient of fead, silver and
copper ores.

° Tug American capntahsts who are thinking of establishing a
steel manufacturing plant in Belleville, Ont., have been looking
into the matter more closely, and will decide definitely withiu
the next few days.

D. W. McVicar and his Nova Scotia syndicate are hard at
work developing ** Number One "' mine, Ainsworth District, B.C,
Twenty-fouri:mds are at work, the output being about « tons of
dry ore per day,

H. T. HaMiLToN, a manufacturer of Youngstown, O., has been
discussing with the Kingston and Pembroke Mining Co. and the
ngston and Pembroke Railway Co. the establishment of a smelt-
ing works, steel plant and billet mill in Kingston.

Joux Winrs, Robt. Jardine, K. Sheves, C. N. Skinner, and
Sherwood Skinner are applying for incorporation as the Dunsinane
Mining Company, with a capital stock of $50,000. They will work
a coal mine about two miles from Penobsquis, N.B.

Tue Brookfield, N.S., Mining Association are working tv.o
shafts in the McGuire lead. The main shaft is 300 feet and the
west one 125 feet deep. Forty men are employed at present. The
main lead is very variable, but sometimes attains a width of 20
inches.

Tug Dominion Coal Co. are seeking accommodation for the
handling of their coal business in St. John. They have already
leased a large wharf, and will shortly build a trestle, by means of
which coal will be run into the sheds on hoppers and chutes after
being unloaded trom the vessels.

J Dix Fraser, of the Nova Scotia Iron Wortks, Ferrona, has
returned from Ne=wfoundland, where he superintended-the sinking
of shafts on the iron property at Belle Isle, owned by the New
Glasgow Iron, Coal and Railway Company. They will commence
to ship iron to Nova Scotia in July,

AT the * Blue Bell,” Ainsworth district, B.C., a vein carrying
copper ore has been discovered on the tunsel level. It showsa
width of over six feet, the ore sampling {rom eleven to seventeen
per cent. copper, A shaft will be sunk 100 feet in oxder to deter-
mine the permaneacy of the find.

Tue * Le Roi” minein the Trail Creek, B.C., district, is ship-
ping on the average 30 tons of oreperday. The main shaft isdown
355 feet, and work is being pushed on the 300 and 350 fect levels

- with a force of fifty men. The ore goes to the smelting-works at

Helena, and is netting a good profit.

TraiL Creek, B C, district is now producing 70 tons of ore
per day. The chief mine is the ** War Eagle,” which is said to be
in a position to pay a net dividend of $20,000 a month for two or
three years to come. Altogether about $100,000 worth of gold is
produced in this district every month,

‘THE annual meeting of the Le Roi, B.C., Smelting and Mining
Co., was held in Spokane two or three weeks ago,and the old
directors were re-elected as follows: G. W. Forster, G Turner, W.
W. D. Turner, D. W. Henley, W. M. Redpath, L. F. Williams, ].
V. Binkley, I. N. Peyton and W. J. Harris.

OrerATIONS have been resumed on the Elkhorn claim, Mid-
way. Itistheintention of Mr. Thomet, the owner, to tunuel on
the ledge to the depth of 200 feet. If his expectations are realized,
he will then make a shaft. The claim carries a rich vein of gold
and silver ore, and is believed by experts to be a valuable property.

A perosiT of low-grade ore on Seven-mile Creek, near Nelson,
B C,, is attracting no little attention. Its owners claim that it is
fully fifty feet wide and that it shows up for a distance of over 500
feet The ore goesabout $5in gold to the ton and is free milling.
The owners are Messrs. Dubamel, Revesbech, Paterson and
Campbell.

THe Robb Eugiuneering Company, Amherst, N.S., have re-
ceived the following letter from Principal Grant of Queen’s Univer-
sity, Kingston : ** The Mining Institute of Ontario held its quarterly
meeting here last week, and we took that occasion of for-
mally openiog the Mining Laboratory, and your engine and boiler
were both voted satisfactory. As a Nova Scotian, I was de.
lighted that we had so-much of our machinery from Nova Scotia,
and as this is the only Mining Laboratory in ‘Canada,:X was de-
Jighted that you had contributed to its equipment.”
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Hameron Mernitt, C.E,, Toronto, a few days ago paid a
visit to the * Glendower ** mine, near Kingston, in company with
students of the Prospectors’ Class, School of Mining, their object
being to sce the Government drill at wotk  Iron ore has uot been
met with ia any quantity so far, but should the prospecting work
prove successful the ore will be shipped to the new smelting works
in Hamilton  Mr. Merritt thinks there 1s plenty of iron ore in the
vicinity.

T. E. Mc\Wieians, of Peterborough, draws attention to the
rich mineral country lying south of Moose Jaw. Besides vasy
masses of iron ore, there are veins of bituminous coal some 12 feet
wide This coal is of the sort known as petroleum shade, yielding
150 gallons of crude petroleum to the ton. Copper, magnesium and
antimony are other metals present. He also states he obtained
some wonderful samples of beautiful sandstone, which is present in
large quantities and might easily be worked.

Tug mica industry languished during the greater portion of last
season but towards the end it brightened up considerably, and
work was carried on actively by the Vavassour Mining Association
Hull, Que ; Lake Girard Mica Mining System, Templeton; Wal.
linglord Bros & Co. Templeton: Cascades mica mine., Hull .
Blackburn mine, Templeton ; Beaver Lake mines, Saguenay ; Hay&:
mica mine, Murray Bay: McGie mine, Saguenay, and Goldering
mine, Templeton. The total production in the Province of Quebec
was about 400 tons, about 150 men being employed.

Tue Colenial Iron and Coal Co (Ltd.) are applying to the
N.B. Legislature for incorporation, with a capital stock of $1.000,-
000 and power to increase it to $2000,000. The object is to
acquire coal and other mineral lands, and to work mines, etc.
Several million dollars will be spent in developing the mines of
Qucens county and in establishing blasting works, etc., at St.
John If successful in their application for a charter, they will
begin work at once. and have “eir works in operation by next year.
The Londonderry Iron Works will be removed to St John, owing
to that latter city's superior distributing facilities

Tue shipments from Kootenay, B.C .. for Januury aggregate in
value a quarter of 2 million of dollars. Trail Creek is shipping at
the rate of $150.000 worth of ore a month with but two mines in
active operation; Slocan is producing less tonnage than Tmil
Creck, but its ore sells for twiceas much.  Ainsworth bhas two ship-
pers. and the greatlow grade Blue Bell Mine, opposite Ainsworth, is
shipping on an average one hundred tons a day to the smelter at
Pilot Bay, and within a month will be shipping two hundred tons
aday. Southern Kootenay is beginning to be in it  Toad Moun-
tain, belicved to be the richest of them all, is not now shipping.—
Vactorsa Colonsst.

L%ilwag and ’\/laﬁne ewe.

Tue C.P.R bridgeat Famnham, Que., was totaily destroyed by
fire last month

Tue 1 C R are shortly to build a new station house at
Moncton, N.B.

QUEBEC city council has awarded the contract for the construc.
t1on of a pontoon to M. Foruin, Quebee.

Tue Miramichi.Midland, N.B., Railway Company are seeking
incorpotation {rom the Provincial Legislature.

. TorONTO city engincer recommends the purchase of a sand

pump for dnudging in the harbor and Ashbridge Bay.

Tue Westinghouse Brake Co., New York, contemplate putting
up a branch factory in Montreal. Ottawa or Woodstock.

Tue Guelph Junztion, Oat., Railway Co. have elected Wm
Bell president, and the mayor of Guelph vice-president

W Datis was blown to pieces last month by the premature
explosion of some dynamite which was being thawnd out for u<e on
the Toronte, Hamilton & Buffalo Railway, near Hamilton

Coxsonry Brov new stecl-hull dredce. which is now being
construcied at Kingston, Ont.. will, 3t is said, cost $100.000

Tue Johunston Steamship Linc Co.. Montreal, has decided to
ron 3 weekly service 1o Liverpoo! and a ten-day s~rvice to l.ondon.

Tur directors of the Studholm and Havelock Railway will ask
for a renewal of their charter to build a milway from Havelock o
Sussex.

Cart O'NeiL, Intemnational Pier, N.S., is building a stcam
yacht. It is supposed the captain will put her in the towing
business —Sydncy Reporter

StEes are being taken for the widening of the Scugog river, at
Lindsay, Ont , between the bridge and the locks.

Tus G T.R have awarded the contract for supplying about
750,000 tons aof coal to Shipman & Co., Detroit.

Tug Dominion Government will shortly award a contract for
the construction of a wharf at Burnt Church, N.B.

Mg. Hatnerugy is building a steamer at Salmon Arm, Kam.
loops, B.C,, to ply on Shuswap Lake and the Thompson River. It
will be 85 feet long.

A raLway will probably be built from Port Hawkesbury to
St. Peter’s, N.S., and a contract will be awarded for its con.
struction some time this month.

Tue Dominion Government are about to place an order in
England for a new ice-steamer to take the place of the ** Stanley *’
on the Northumberland Straits, N.B.

Tue work of repairing the Richelicu and Oatario Co.’s boeats
now in Lowse Basin, QQuebec, is now going on under the superin.
tendence of H. Pelletier, Montreal.

Tue C.P R. is having a new boat built on the Clyde, to put on
the route between Owen Sound and the Sault. It will be a side-
wheeler, and will run 22 miles per hour.

Tue Toronto Dredging and Constructing Co. have been
awarded the contract for making borings across the bay for the
proposed tunnel, and work will start at once.

Tue St. Lawrence & Adirondack Railway Co. will apply to
the Legislature for authority to increase the issue of bonds on their
line to a sum not exceeding $30,000 per mile.

Tue new French-Canadian line of steamships between Belgium
and France and Carnada will start running next month. Montreal
will be the summer and Halifax the winter terminus.

Tug Ottawa River Navigation Co. have elected the following
officers —President, R. \V. Shepherd, Vice-President, J. J. Gibb;
directors, G. W. Simpson, H. W. Shepherd and R. Belton.

Tne Lake Erie and Detroit River Railway station at Merlin,
Ont., was last month burned to the ground. Loss, $5.000; besides
about $3.000 worth of goods in two freight cars which were also
destroyed.

Tre report that the Bangor and Aroostook Railway was to be
taken over by the Maine Central and Boston and Maine is denied,
and it is stated that there has been no consideration on the subject
whatever.

ToroxTo capitalists are agitating for the immediate construc-
tion of the James' Bay railway, which would do much towards the
development of the country north of North Bay. A new charter
will probably be applied for.

TsE International Steamship Co. held their annual meeting at
Portland, Me., last montb, and clected the following officers:—
W. H. Hills, Boston. C. F. Libbey, G. S. Hunt, ]J. S. \Winslow,
and J. B. Coyle,nll of Portland.

* KNG Bes." a new steam barge built for Capt. Ira Folger, at
Davis® shipyard, Kingston, was launched last month successfully.
Sheis 111 fect Yong, 22 fect beam, 8 fect 6 inches hold 27d of 160
tonnage, and will run between Oswego, Kingston and Ottawa.

Moge than $25.000 has been already expended in construction
work on the Canadian Western Central Railway, the proposed
new transcontinental line to paralle! the C.P.R. to the north.

NewcastLE, N B, Board of Trade is petitioning the Dominion
Goverameat to buy the railway from Indiantown to Blackville and
run it as part of the Indiantown branch. Its price is $60,000.

Tne Toronto, Hamilton and Buflalo Railway are asking Tor-
onto’s endorsement of their project, and if this is granted they will
apply to the Dominion.Government for a bonus of $3,200 per mile.

Tue London, Ont, Merchants’ and Manufacturers” Co. (Ltd.)
arc applying for incorporation with a capital of $50,000. Jokn
McClary. F Leonand and other London capitalists are interested.

Tue Thousand Island Stcamboat Company, Kingston, is
having a fine sidewbee! steamer built in Philadelphia. The new
vessel is to have aspeed of 20 knots, and is to be completed by
July. The estimated cost is $55,000.

Tue East Hamilton Improvement Co.. which are building the
newincline raiiway. have decided to issue $5,000 more stock,. The
following have been clected directors: J. T. Middleton, J. Thom-
soq, J. N. Lake. Chas. Gurney, and D. Newton.

Two parties of civil engincers, one working from the east and
onc {from the west, are surveying along the line of the G.T.R. from
Cotcau Landing to Kingston. Their object is to settle a discrep-
ancy of about 4 feet in the levels between the two points.



THE CANADIAN ENGINEER

333

- Tug North Shore Navigation Company, Collingwood, Ont.,

have re.clected the following officers: President, Jas. Scott; vice-
president, ] L.. Burton; secretary.treasurer, C. E. Stephens, mana-
ger, M. Burton.

Ar Midlaad, Oat, last month, a public meeting empowered
the town council to employ an engineer to locate a site for a dry
dock and estimate the cost of the work, the dock to be 4oo feet
long, 16 fect deep and so feet wide.

Tug Kingston and Pembroke Railway Co. have re.elected the
following Board of Directors ‘—R P. Flower, H. H. Porter, H.
Siebert, G. A. Kirkpatcick, B \W. Folger, M H Folger, J. D.
Flower, James Swift and C. F Gildersleeve.

Tue Fredericton, N.B., Boom Co. are about to ask the Legis-
lature for power to boom from the foot of Oromocto Island to the
eastern shore of the St. John river, and will transfer tiieir opera-
tions to that spot.  They will expend about $70,000 on the works.

‘Tue Ottawa River Navigation Company are replacing the
* Prince of Wales™ with a new steel steamer. The new vessel will
be 158 feet keel and 27 fect beam, and will be ready for operations
about June tst. The hull is now being built in Tate’s dry dock,
Ottawa.

Tue Langenburg and Southern Railway Co. are applying for
incorporation, their object being to build a line from Langenburg,
Assa,, to join the C.P.R. between Red Jacket and Elk Horn, Man.
They also want power to lease the Leamington and St. Clair Rail-
way Co.'s line.

Tue Lower Laurentian Railway has been sold to the Quebec
& Lake St. john Railway, and will be known in future as the
Lower l.ureatian division of the Quebec and Lake It. John
Railway It will before long be amalgamated with the Parry
Sound Railway.

F. C Gauste, Dominion Government Engineer, is starting
the work of bailding protectioa works on the banks of the river at
Revelstoje, B.C. This work consists of cribwork in the deep
water under the bridge and mattresses along the bank. It is to
cost about $10 000.

Tue Clarence Township, Ont., Council have voted a bonus of
$1,000 to aid the Central Countics Railway Co. in building depots
at Cheney's Corners and Clarence Creek. This railway runs from
South Indian to Rockland, and will next year pass into the hands
of the Canada Atlaatic.

It is anncunced that the loan for which Sir \Vm. Van Home
has been negotiatiog in London, for the extension of the Duluth
and Winnipeg road through Dakota to Winnipeg. will not be forth-
coming, owing to the representations of J. J. Hill, President of the
Great Northern Railroad.

IncorroraTioN will be shortly applied for fora company to
build a stecam or electric railway from Berlin soatherly in the val.
ley of Grand River to Brantford, and westerly from Berlin to Listo-
well or Stratford, or northerly to Elora, Colquboun and McBride.
Solicitors of Brantford have the matter in hand.

Gorpox Kaxeand Mr. Rithet, of Victoria, B.C., are pushing
the British Pacific railway scheme. This line is projected to
parallel the C.P.R. on the orth, in British Columbia, thence going
eastward to the head of Lake Superior, and thence to Baie des
Chaleurs, making the latter the port for European traffic.

Two contracts for construction work on the Ottawa, Arnprior
and Parry Sound Railway, west of Long Lake, ten miles each, have
been awarded—one to E. F. Fauquier, Ottawa, and the second to
O'Ncill & Ferguson, of the same city. Mr. Fauquier has sub.let
his contract to D. R. McDonald and Bruder & McNaughton.

Bracevy Bros., contractors on the Toroato, Hamilton and
Buflalo Railroad, bave assigned to J. V. Teetzel, Hamilton.  This
action was hastencd by the strike of their employees and the
pressare broaght to bear by their coaditors, some of whom entered
1cgal actions against them. The firm owes about $20,000 for tools,
wages, board bills and sub-contracts.

Tiie Dominion Government decp-water tesminuas buildings in
Halifax were destroyed a {ew days ago by fire. The large grain
clovator, the freight shed, emigrant sheds and spirit warchouse
wete all buraed, as were also about $150,000 worth of goods which
had just been landed from threc steamers. The total loss will
reach $500,000, only partly insured.

TueE preliminary survey of the Red Mountain, B.C,, railway
has boea completed from the mines as far as Bamey O'Brien's on
Sheep creek. From the mines down to the Sheep creek divide
there is a fall of 150 feet, equal to 3 per ceat. grade, while from
the divide to O'Brien's it is 1,150 feet, oqual to § per cent., and the

line will therefore bave to take a higher level and more distance,

Tng survey of the Ottawa, Arnprior and Parry Sound Rail-
way between Long Lake and the western point where construction
work ceased last fall, about forty miles east of Parry Sound, is
now about complete. The completion of the road between these
points will probably take place in the summer. The dis*acce is
about 65 miles.

THe collapse of the South Shore Railway from Yarmouth to
Lockport, N.S., appears to be complete. 1t should have been evi-
dent at the start that twaq roads paralleling each other over such a
district of Nova Scotia could not pay. A report from Yarmouth
states that the company owes over $40,c00 to men and merchants
in that town, and the guarantess given by the treasurer of the com-
pany appear to have been delusive.

LasT season the quantity of freight carried by the Canadian
route down the St. Lawrence via Kingston and Montreal showed a
considerable decrease, and vessel-men have made many complints.
They state that the reason for the trade falling into the hands of
Americans is that there is a depth of only g {eet in some parts of
the main channel, whereas the majority of vessels require at
least 14 feet,

Tue total incame of the St. Clair Tunnel Company last year
reached $249.479.50, and the total expenses, including taxes,
amounted to $101,186.38, thus leaving a net income of $:148,293.12.
After paying $126,014.81 interest, $22,275.31 was left for dividends.
The cost of the tunnel was $2.898,026. The company employs 75
men ; and it costs $29.806.90 a year for fuel, water, oil and waste
for the locomotives.

Tue Government have decided to call for tenders for the con-
struction of the Peterboro’ and Lakefield division of the Treat
Valley Canal. The surveyors have decided on the river route as
the best, as it will do away with a cutting of some three or four
miles in length. R. B. Rogers is the engineer in charge of the
canal. Tenders must be s2nt in to the Department of Railways
and Canals by March 23rd.

A siLL has been introduced into the American Senate author-
izing the formation of a committee to confer with any similar com.
mittee appointed by Great Britain or Canada for the purpose of
looking into the feasibility of a canal for ocean vessels between
the lakes and the Atlantic, and to report as to its probable cost
and if any part of the canal should be built in Canada, what ar-
rangements should be made to preserve it for use to the people of
the United States.

A DEPUTATION from Almonte recently wait~d upon J. R.
Booth, the Ottawa *Lumber King.,” to obtain his financial
interest in the proposed Carp, Almonte and Lanark Railway, the
Almonte people claiming that they arc the victims of a railway
monopoly, only one line, the C.P.R., passing through their town.
The scheme is to run a line from Carp to Bridgewater via Almonte,
Huntley. Ramsay and Lanark townships, and through the mining
country round Sharbot Lake, comnecting with the G.T.R at
Bridgewater . Almonte and Ramsay have already voted bonuses
to the road.

Tue building of railways has not entirely destroyed the
steamboat interests on the Red river. It is stated that a boat is
being built at Graad Forks, Dakota, which will be onc of the
largest ever floated on the river. The building of this steamerat
Grand Forks would indicate that the sicamboat interest on the
river isreviving. \Vith the improvement of that portion of the
river lying in Canadian territory, especially between Winnipeg and
the lake of the same name, we will see an important revival of the
shipping interest bere.  Some day Winnipeg will own a large ficet
of steamers and barges. - Winnipeg Commercial.

Ix spite of the strong opposition which the Atlantic and Lake
Superior Railway promoters have met with, they scem to b= going
ahead with their scheme. The Canada Guzelte contains notice of
an application to Parliament on the part of the company for power
to enter into agreements for the purchase or lease of, or making
running arrangements with, the Central Counties Railway Com-
pany, the Canada Atlantic Railway Company, the Ottawa, Arnprior
and Parry Sound Railway Company, the Grand Trunk Raitway
Company, the Brockville, Westport and Sault Ste. Marie Railway
Company, the Drummond County Railway Company, the United
Counties Railway Company, the South Shore Railway Company,
and any other companies whose lines connect with the railway of
this company ; also to authorize the construction of a brauch line
from the company’s main line to & harbor on Lake Huron in
Huron or Bruce, and also to connect its telegraph lines with the
Enropean telegraphic system by means of a cable across the
Atlaatic Ocean. It is stated that there is a strong probability of
the company obtainiog the required loan of money in England.
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Ax electric lighting plant will shortly be put in at Roberval,
Que

AN electric railroad between Owen Sound and Meaford is
talked of.

RexrrEw, Ont., council will shortly ask for tenders for lighting
that town by electricity.

Tue Bell Telephone Co. will probably extend their line from
Avonmore, Ont., to Moose Creck.

HawiLtox city council have authorized an appropriation of
$ 38,000 for additional street lighting.

PerTH, Ont., town council is considering the expediency of
purchasing a municipal electric plant.

1t is propased to establish systems of waterworks and electric
power and lighting in Gravenhurst, Ont.

It is likely that Stellarton, N.S | will shorily put in an electric
lighting plant for the lighting of the town.

Tuk Petrolia Advertiser is agitating for an electric railway be.
tween that town and Saraia ia Marthaville.

Tne Montmorency Electric Power Company is very busy at
prescat putting in lights in various large buildings in Quebec

Tue Kingston, Ont., Electric Street Railway Co have decided
to extend their lines in different townships neighboring the city.

Tue Calais-St. Stephen Electric Railway Co. are at work
clearing the road to the Shore Liane, with which they will make
connection,

Farxuax, Que, electric lighting plant was last month
destroyed by fire Loss, including a saw-mill, which was also
destroyed. $6,000.

Wogk will commence this month on the establishment of an
electric light plant in St. Boniface, Man,, the by-law authorizing
the same having passed.

Tur Muskoka Improvement Co.. Huntsville, Ont.. capital
stock $25.000, are applying for incarporation. They will build and
operate clectric railways, ete.

Tue Welland Electric Light and Power Co. intend removing
their plant across the river to the banks of the hydraulic canal,
where cheaper power can be obtained.

Tne Stormont Electric Light and Power Co. are applying to
the Ontario Legislature for permission to increase their capital and

onsolidate with the Corawall Gas Co.

Tue Holmes Electric Protection Company, Montreal, have re-
ciccted the following directors A Desjardins, Robt. Bickerdike,
T J Prummond.G R. Lighthall,and ] B Wood

MereniTh, CaxERON & JUDD arc petitioning the councilof East
Williams. Ont , for the right of way for an clectric railway from
London, Ont., to Lucan, Ailsa Craig and Parkhill

GaLT azd Preston Electric Street Railway Co. have re-elected
the following board of directors. Thos. Todd, H. McCulloch, D.
Spicrs, W. H. Lutz, R. G Cox.] D. Moorc and F Clare.

Tue Westport, N.S.. and Digby Telephone Co have re-elected
R. \V Ford manager. and A. Stahing. of Ingby,and k. C. Bowers,
J. A. Peters and J. A. Collins, of Westport, have becn clected
dircctors

Tug Galt and Preston Street Railway Co. have reccived
letters patent for the exteasion of the present line from Preston to
Hespeler, and for the increase of the capital stock from $y0.000 to
$100,000.

Tue Peterborough and Chemong Park Railway Co are apply-
ing for incorporation for the pur ose of constructing an electric
railway from Peterhorough to Chemong Park.  Capital stock,
$50,000.

Wisxiree  fire, water and light committee have rocom-
meaded the council to call for tenders for the clectric lighting of
the strects for a term of three years from next month. From 150
to 200 arc lights will be called for.

Tue London, Ont, Street Railway Company held theirannual
mectingrecently  The annual report showed that the gress receipts
for the past year were $57,010, and the operating expenses $45.529.
The profits were thus $11.,481  The following officers were clected -
President, H A Everest: vice-president, E. W. Moore; manager
and treasarer, Chas E A Carr; secretary, S. R. Break, assistant
secretary, Chas Carry: superintendent, L. H. Deharte.

O. HiGman, electrical expert for the Government, is instruct.
ing the gas inspectors in theirnew duties as inspectors of electric
light meters. The Act is to come into force on April 1st.

Tue Hamilton Storage Battery Co. (Ltd.) is applyiog for in-
corporation with a capital of $10,000. The applicants are Dr,
Stark, Dr. Oberson, \WW. D Long, G H. Bisby, Geo. Lowe, Joseph
TFarre!! and H. E. Copp.

Tus St. Catharines & Niagara Central Railway Company will
ask power from the Dominion Parliament to extendits line from
Hamilton to Brantford, and thence to Woodstock, with a branch
to Port Dover or to Port Burwell.

Otrawa Electric Street Railway Company are preparing plans
for the extension of their system called for by their contract with
the city. Additions to their lines must be completed in both the
east and west ends of thecity before june 1st.

Tue Canadian works of the Whitney Electrical Instrument
Co., at Sherbrooke, Que., which were burnt out on the 29th Dec.,
are now ruuning and in complete working order. A lot of special
machinery has been added since the fire.

Tue Montreal Street Railway Co. recently unearthed a con.
spiracy for defrauding it. It was found that some of the conduc-
tors were provided with a small metal trough which fitted iato the
slot at the top of the fare-box and caused five.cent pieces to slide
out into the holder’s hand.

Tue annual meeting of the Hamiiton Electric Light & Power
Co was held last month. The reports presented were very satis.
factory. The directors elected were as follows: R. Thomson, presi-
dent. John Kuox, vice.president; J. T. Teetzel, secretary-trea-
surer,and Alex. Turner, of Hamilton, and S. F. McKiunon and H.
M. Pellatt, of Toronto.

Tue Sarnia Gas and Electric Light Co. held their annval
mecting a few days ago, and re-appointed the old board of directors,
viz., Thos. Kenny, Chas. Mackenzie, Geo. Leys, W. B.Collins and
\Vm. Storey  Thomas Kenny was elected president, and William
Williams manager and secretary. 1 '

Tue Hubbell Primary Battery Company of Ottawa has been
incorporated, with a capital stock of $45.000. The provisional
directors are Alex. A. Headerson, N. C. Sparks, J. W. McRae,
Archd Stewart, J. A. G. Trudeau, H. B. Spencer, S. M. Rogers,
and E. Fitzroy Hubbell, Ottawa.

CrerAr, CrErRAR & Baxkier, of Hamiltan, are applyug to
the Ontario Legislature for power to build an electric railway
through the townships of Barton, Ancaster, \West Flamboro', and
Beverley, through Wentworth county to Waterloo, with a branch
frota West Flamboro' or Beverley to Gueiph. The line will be
koown as the Hamilton, Valley City and Waterloo Railway.

J ] MacrartaNg, manager of the British Columbia Iron
Works, Vanconver. B C, was arrested last month on a charge of
bribing Ald. McCraney, in connection with the city's contract for
the construction of an clectric plant. Both MacFarlane and Me.
Craney deny the charge. The court decided that there was not
evidence to warrant prosecution, and ordered defendant’s release.

Matteaxn YouxG is promoting a scheme to boild a trolley
line from Hamilton to Burlington, and has given notice of his
intention to apply to Legislatare for a charter for a company, to be
known as the Hamilton, Burlington and Lake Shore Electric Rail-
way Co. They will ask for power to baild aline ecither ria the
south side of Burlington Bay and across the Beach, or ria the
north side of Burlington Bay, or both.

Tiie Toronto, Hamilton and Niagara Falls Electric Railway
has now been surveyed from Toronto Junction, through Lambton
Mills, Islington, Cooksville, Credit. Trafalgar, Palermo, St. Aan's,
Nelson, Barlington, rie the Beach, to Barton township and Bar-
tonville, where it will connect with the Hamilton, Grimsby and
Beamsville Road. The line will extead from Grimsby to St.
Catharines. whence there will be 2 belt line to the Falls, via Mer-
ritton, Thorold, Stamford, Lundy's Lane and St. David's. The
whole railroad is expected to cost $10.000 per mile.

TuE clectrical power houses at the Chaudiere, Ottaws, had
much difficolty for a few days last month in obtaining a full supply
of current,owing to the sudden fall of the river to the extent of foor
feet. The fall was probably due to the formation of an extra
amount of anchor ice in the vicinity of the falls, owing to the
cxtremely cold weather. The tronble is causing the Electric Street
Railway Co. to talk of establishing an auxiliary steam plant, and
one is also proposed for the waterworks. Some prominent Ottawa
citizens are agitating for the formation of a commission to investi-
gale the water problem and suggest some means for preventing a
repetition of the failure.
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. Tne St. Jean Baptiste Electric Co., of Montreal, will put in
several new lines this year, and will add new dynamos and engines.
They are applying for power to increase their capital to $300,000.

Tue Gananoque, Ont., Carriage Co. have just put inan clec-
tric welder. It is said to be able to weld § inch steel bars as quickly
as they can be handled, and will unite brass with steel, or steel
with iron, just as well.

Tue Ontario and Sault Ste. Marie Water Light and Power
Co. will apply to the Legislature for power to have their name
changed to the Lake Superior Co., and to increase their capital
stock from $400,000 to $2,000,000.

Tue American Telephone Co., Chicago, who have the patent
of a new cheap telephone working with a dry battery, are arrang-
ing for the establishment of exchanges in all the principal towns of
the Uanited States and Canada. \Vork will be commenced this
spring.

Tusg surveys for the Hamilton and Lake Erie power scheme
were completed about the middle of last month. As now decided
on, the plan is to tap the Welland River, 1§ miles east of Wel-
landport. From there a canal 8 miles in leagth will connect with
the Jordan River.

Tne Hamilton, Grimsby and Beamsville Electric Railway Co.
have decided, on account of the opposition they have met: with, to
drop their project for the present of extending their line to Grimsby
Park and Beamsville. The company have elected the following
officérs : President, C. J. Myles; vice.president, T. \V. Lester:
secretary-trezsurer, Adam Rutherford.

Ix the agreement of the Hamilton Radial Railway Company
with the Niagara Central, the formec was to take formal possession
and pay over the money on January 27. The purchase price was
$250,000, but the Radial Railway Company, it is said, failed to
band over the money on the date named.—Ham:lton Herald.

Tue Valley Telephone Co., Nova Scotia, held. their annual
meeting last month, a dividend of 8 per cent. being declared. 1t
was resolved to increase the.capital stock by $3.000 for the purpose
of completing new lines. The old board of directors was re-elected,
except A. E. Calkin, who was appointed in place of R. G. E.
Leckie.

Cuier ELectriciaN DAvis, of the Toronto Street Railway
Electric Company, whose name came up frequently during the
recent municipal investigation, has left the service of the Toronto
company and engaged with the Detroit Street Railway Company,
in which Mr. Everett, vice-president of the Toronto company, 1s
largely interested.~—London Free Press.

A NovsL point has come up lately for decision by the Con-
troller of Customs, namely, whether electricity is dutiable or not.
The people of Niagara, Ont., want to obtain their current from the
new water power on the American side, and it is proposed to trans.
mit it by wire across the river. They are doubtful, however,
whether clectric currents can be imported free of daty, so a few
daysago they seat a deputation to the Controller of Customs in
order to obtain a ruling of that department bearing on the subject,

Fraxk R. Greey, of Chicago: Mr. W. Worth Bean, of St.
Joseph, Mo.; Mr. Joel Hunt, of Atlanta, Ga, and AMr. W. J.
Richardson, of Brooklyn, N.Y , met in Montreal a few days ago as
a committee to arrange preliminaries for the next conveation of the
American Street Railway Association, to be held in Montreal in
October. The Windsor hotel was fixed upon as the place of meet-
ing. G. C. Cunningham, general manager, and Ed. Lusher, secre-
tary of the Montreal Street Railway, met the committee and
assisted in their work.

Tue Halifax Electric Tramway Company (Ltd.) has been in.
corporated, for the purpose of acquiring the Halifax strect railway
and converting it into anelectric road. Prominent in the new com-
pacy are H. M. Whitney, of the Dominion Coal Company,’and
formerly president of the West End street railway, Boston; G.B.
M. Harvey, Boston; James Ross, Moatreal: M. Dwyer, David
McKeen, J. Y. Payzant, Allan Haley, Thos. Lyach, A. Barns and
W. B. Ross, Q.C., Nova Scotia.

ToroxTo fire and light committee recommend the presenta.
tion of a bylaw to the citizens for the raising of $250,000 or
$300,000 for the parchase of 2 civic electric lighting plant. The
by-law will probably be v6ted on in about six wecks. The city
cogincer speaks very favorably of the offer of the Geo. Bertram
Engine Works to pat io a plant for $210,000, but thinks the ques-
tion of operating it had better be left for farther discussion, espe-
clally as the suggestion had beett made to operate the plant in
conjunction with the water works, which would lead to com-
plications.

S)ersen&l,

B. C. TisvaLg, who, tea years ago, carried on an extensive
foundry in Brantford, Ont., died last month.

Wirtiam Ross late of the I.C.R. shops at Moncton, has been
appointed foreman of the I1.C.R. shops at Halifax.

* HARVEY GRAHAM, geteral manager of the Ferrona Iron Works,
New Glasgow, N.S., visited Montreal a few days ago.

W. Dare Harris, chief engineer of the Ottawa and Gatineau
Valley Railroad, has also been appointed managing director of that
line.

THoyas Granay, assistant fire chief, Toronto, has been ap-
pointed chicf, to fill the vacancy caused by the death of Chief
Ardagh.

Avrex. Woop, of the firm of Frost & Wood, agricultural imple.
ment manafacturers, Smith's Falls, Ont., died last month at the
age of 71.

Joux E. HarbNAN, president of the Mining Society of Nova
Scotia, has been seriously indisposed, but is now on the high road
to recovery.

Joux EpixcTox, engineer to Moncton, N.B., Water Co., has
been appointed to fill the same position under the city’s manage-
ment of the waterworks.

Fraxk Turxer, C.E., P22 b ~n appointed chief engineer of the
Cobourg. Northumberland « . :vacific Railway. Operations will
be commeaced shortly.

Cuas. E. A. Carr, private secretary to Mr. Everett, of the
Toronto Street Railway Co., bas bsen appointed general manager
of the London Street Railway Co.

W. W. RocHg,of Kingstoa, has been appointed mechanical
manager of the OatarioGovernment diamond drill, which is work-
ing this month in Bedford township.

A. C. McCariuxn, M.E., of the Wm. Hamilton Mfg. Co.,
Peterborough, Ont., was in AMontreal a fews days ago. Mr. McCal-
lum reports business good in Peterborough.

Jas. Devuin, executive secretary of the Canada  Association of
Stationary Engineers, paid a flying visit to Montreal a few days
ago, looking better than before his recent illness.

P. \V. Ressenan has been appointed general superintendent of
the Ottawa and Gatineau aad Poatiac Pacific Junction Railways,
in the place of J. T. Prince, who recently assigned.

Wyx. Routrevcg, formerly mine manager to the Federal
Mining Association and a member of the board for granting
certificates to colliery officials, died at Grand Narrows, N S., last
month.

. J. SapLER, brother of George W. Sadler, of the firm of
Robin, Sadler & Haworth, leather belting manufacturers, was mar-
ried last month to Miss Janet \Veir, youngest daughter of Robert
\Veir, contractor, Montreal.

J- H. Ecxerr, the manager of the Bell Telephone Co. in
Braatford. has been promoted to 2 more responsible position of a
similar character in \Vindsor, Oat. His successor at Brantford
will be D. Roberts, of St. Catharines.

V/ieris Curexax, C.E., Toronto, is the originator of 2 new
project for reaching the North Pole, which will be referred to in
this joursal later. Mr. Chipman was recently appointed examiner
in cisil enginecring in Toronto University.

J- C. Mutrtix, foreman of the Electric Railway Car Works,
Ottawa, has 1éft for Valparaiso, Chili, where he inteads to open in

othe electrical business.  Before leaving, Mr. Mullin was presented
by the members of Ottawa Electric Association with ja parse con-
taining $130 in gold.

1. S. Kearsey, of the Might Directory Co., Toronto, is visit-
ing Montreal in the interests of a new business directory, which is
to include the citics of Montreal, Toronto, Ottawa, Hamilton and
London. The new work, published by this well-known company,
should be a valnable hand-book for business men.

A. F. Bury Austix, C.E,, for the past cleven years with the
Canadian Pacific Railway, has commenced basicess on bis own
2ccount as a broker in lumber and dimension timber. The cxpe-
ricnce in the engineering coastruction work, and in the lumber pur-
chasing department of the railway, has givea Mr. Austin an oppor-
tunity of acquiring an intimate practical as well as a mechanical
knowledge of all requirements connected with the trade, and made
him acquiainted with the best markets for obtaining any particalar
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description of material that may be required for railway construc.
tion or for general building purpuses He has heen appointed
representative in Montreal for the Pembroke Lumber Company of
Pembroke, Ont., whose specialties are planed and rough lumber,
railway and building timber ; the Gillies Bros. Company, Ltd, of
Braeside, Ont , manufacturers of and dealers wn red and white pine
lumber ; and of H. Harris, Ottawa, telegraph poles, railway ties,
piles, etc., and oak in all sizes. To the established reputations of
these reputable firms Mr. Austin adds the benefit of his personal
eaperience and attention ; and Tite Caxaviay ENGINEER, in wish.
ing Mr. Austin every success in his new venture, bespeaks for him
a goodly portion of the vast business that is done in lumber
throughout Canada. Mr. Austin’s office is No 411 Board of Trade
Building, Montreal.

Ghe Qetent Review.

46,652 Blackman Patent Pulp Co., New York, apparatus for recov-
ering alkali.

36.653 Edw. Best and J. D. Lebel, London, Ont., safety switch.

46,654 C. W. McBryer and H. B. Schilling, St. Louis, Mo, device
for preventing railway cars from leaving the rails.

46,685 G. T. Hawes, Owensburgh, Ry., truss for bridges.

46.656 A. Pnilipsborn and Max Schiemann, Berlin, Germany. elec-
tric locomotive.

46.657 H. K. Thicel, Alpena, Mich , electric motor and dynamo.

46,655 G. Blanchard, Brooklyn, N.Y., foundation for lighthouses
and other heavy structures.

46,601 Dr Carl Hopfner, Giessen, Germany, method of extracting
metal from the ore.

46692 ] L Retcher, New York, apparatus for generating and sup-
plying electricity.

46.69; W E. Worthen. New York, apparatus for applying and
removing storage batterics.

46.695 A. S. Walbridge, Mystic, Que., arch bridge.

46,695 W A. \Wiley and J. F. Harvey, Rochester, Mion., hammer.

46.700 WV J. Still and R. Macdonald, Toronto, clectrical propul-
sion of cars.

46.701 Magnetic Electric Co . Boston, clectric railway system.

46.703 G W Rickett and S. Leseur, Denver, Col , rock drill.

46,706 C. Halpin, Tarrytown. N Y., car coupler.

46,708 Jas. H. Turner, Pewce Valley, La., and J. M, McKnight,
Louisville, Ky., locomotive ailer.
46709 A. Barré and E. Currier, Fall River, Mass,, railway gate.

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 January, and for the same
period of last year:

January.

- 1894, 1805
Hardware and Cutlery ........ ...... 6,567 3.246
PigIron .. .eeeeiiieiiincncennsannsn, 1.553
Bar, elC. ceveiiiionnecncenns snnn oo 1908 1.302
Railroad ...... .... ietesssentiienne . 3.452 veas
Hoops, Sheets, €1€. coovuiueiernvan nns 2.895 1,521
Galvanized Sheets .. ..oovvvieiiian.t, 1956  1.495
Tio Plates coceeeieiieeinraes on o 18,139 10,589
Cast, Wrought, etc., Iron ...... ...c.c. 5335 1,990
OMd (for remanafacture) ........ T eeee o 733
T T 7613 2.533
Lead ..cveviireniianias eeiiceenns 240 369
Tin, Unwrought .. c.oiieiiiiiiiiienns 1,760 2,856
Cement «..ocevivnnnes ceaeosen Ceeees 1.238 30
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