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HARBOR IMPROVEMENT SCHEMES.

The people of Moncton, N.B., have before them a
scheme for the creation of a floating dock in Hall's
Creek, which runs through the suburbs of that city. To
the mariner the phrase *floating dock " is scarcely in-
telligible, since all docks, except dry docks, are sup-
posed to contain water enough to float a vessel, but at
Moncton the term has a meaning. The visitor to
Moncton, if hie is led to the wharves of that port when
the tide is out, is sutprised to see every vessel settled
in the earth, while to the right and left stretches a”wide
trail of red mud, where recently there seemed to be a
river. If he waits long enovgh he will at length hear
the sound of rushing waters, and looking down the
Petitcodiac’s muddy trail he will sce the waters sweep-
ing up towards the town—sometimes, at high tides,
coming on like a great wave—and in half an hour the
ships that were stuck in the mud are floating lightly in
a deep, wide river. This is the effect of the enormous
tides of the Bay of Fundy—tides which rise and fall 350
to 6o feet, and are equalled in only two or three other
placesin the world—and the action of the water is
locally known as the * bore,” though what the word is
derived from has not been satisfactorily explained. The
ships come up and down the river with the flow and ebb
of the tide. Hall's Creek is a branch of the Petitcodiac,
and it is proposed by J. L. Harris and other local men
to excavate a dock in which the tide waters would be
held, or which would be filled by the waters of the
creek. The latter would be certainly the only feasible
method of filling it, as the deposits of mud from these
tida! rivers would be such »s would soon fill up any
dock. However, the scheme is worth investigating by
those interested in the prosperity of Moncton.

Moncton’s nearest Nova Scotia neighbor, the en-
terprising town of Amberst,_has also a plan for improv-
ing its shipping facilities, Nominally a sea port, few
vessels, excep: small wood boats and hay boats, ever
go up there, because the La Planche, a small tidal river
by which the town is reached, takes so many curves
over the marsh flats that it is hard to navigate by
wind alone. In two places in particular the river
makes a detour of two to four miles, returning almost
to the place whence the curve starts and forming what
is described as an “ox-bow.” In one case only a few
feet of land separates the two banks, and in both cases
the excavations would be very small. The cost of cut-
ting off these ox-bows is a very small matter, but a
more difficult question is the settlement of the riparian
rights possessed by the owners of the marsh land around
the river. These lands have been reclaimed from the
sea by dykes—which will be described in an early num-
ber of Tue Canabian EnciNeER—and are governed by a
special code of regulations. The Provincial Govern-
ment bas jurisdiction over the land question involved,
while the Dominion Government has control of ques-
tions connected with navigation, of which such a work
would be one ; so that legislation necessary to carry
out the work would have to be adopted concurrently
by both parliaments. Though these are difficulties in
the way, a number of able men in Ambherst believe it
can and should be carried out, and efforts are being
made to form a local company for the purpose.

BRIDGE SUPERSTRUCTURES.

In a paper to the Association of Civil Engineers,
Cornell University, Geo. S. Morrison, the designer of
the Memphis Bridge, has dealt with the question of
bridge superstructure. American practice in bridges,
he said, became established about fifteen years ago.
Cast iron has disappeared from bridges, and the practi-
cal importance of stiffness, rather than the theoretical
advantage ofthe determinateness of the stress, was recog-
nized. The top chords and the floor connections are now
made with riveted joints, and the noisy rattle, common
in American bridges twetty years ago, is seldom heard
at the present day. Plate girders are used up to 100
feet or more, and may in future be used for longer spans.
For longer spans, pin.connected trusses, though very
different from the American p.n-connected ;bridges of
twenty years ago, are in general practice. The super-
structure of such trusses should be as complete as pos-
sible in itself. In deck bridges the two trusses may be
braced together for the full depth of the truss, but in
troughjjbridges this cannot be (done, hence the same
result may be got by bracing, making the}bracing
between opposite verticals as deep as_possible, and
using a deep, rigid connection between the floor,beams
and these verticals. This is as necessary near the ends
of the span as elsewhere, and though with inclined end
trusses this is difficult, still it can be done by using a
stiff portal overhead, and making a rigid connection
between the inclined posts and the end floor beam.
The old plan of omitting this beam and allowing the




306

THE CANADIAN ENGINEER

end stringers to rest direct on the masonry, was bad.
In light bridges, the bottom chord might easily be put
in compression by overstraining the laterals, and hence,
in such bridges, the bottom chords should be rigid for
their whole length, and in other cases the end
panels should be stiff. The practice of using a thin
wall plate of wrought iron or steel was bad, and expan-
sion rollers were often made too small in diameter. His
own practice was to use in the first place a heavy cast
iron wall plate. Above this came a stout plate of
wrought iron, to wlich were riveted a series of steel
rails. After riveting, the tops of the rails were planed
smooth and level to form a bed for the rollers. By this
construction the rollers were not clogged with dust, as
any that coilected fell between the rails,where it could be
sweptout. Therollers were segmental, 12 in.in diameter
and spaced at six inch centres. Above them came a
cast-steel bearing plate, and then a rocker plate, which
was a steel forging, having ten cylindrical surfaces at
right angles to one another, one of which took the load
of the truss from the upper bearing plate fixed at the
end of the truss, while the other transferred it to the
bearing plate immediately over the rollers. This con-
structinn insured a distribution of load, even if the
bottom plate were not quite level. With respect to
the system of single triangulation as compared with
double triangulation, Mr. Morrison holds that for
moderate spans the former is best, as there is then no
doubt as to the distribution of the stresses. In case of
large spans, however, the connections become clumsy,
and the double system of triangulation is to be pre-
ferred. In that case the members of one system can be
used to stiffen the other system. The use of curved or
broken upper chords is objected to by Mr. Morrison,
though it saves weight. With this only the single system
of triangulation can be used, as the web strains become
indeterminate at the points where the lines of the chords
change. The work is very much lightened, but counters
are required through nearly the whole span, and the dis-
tortion of the span is greater than when straight chords
are used. As regards cantilever bridges, they had
advantages where the fixing of false work was difficult
or impracticable, but though the main span was lighter
than an ordinary main span of the same length, this
saving of metal was made up for by the additional
metal required in the anchorages and the outside hmits
of the main span, :

ST. JOHN AS A SHIPPING PORT.

The citizens of St. John, N.B., and the Provincial
Government have spent enormous sums of money equip-
ping that port in the best style for the handling of all
classes of freight. This they havedone without calling
for aid upon the Dominion Government, and they now
think they have a right to ask for the support of their
countrymen in the west in securing at least a part of
the winter traffic which now goes to United States
ports. With this end in view a special committee of
the St. John Board of Trade has compiled some infor-
mation as to the capabilities of their city for doing a
large export and import trade.

St. John, New Brunswick, is situate at the mouth
of the River St. John, which is 500 miles in length, and
its harbor is known as the only one on the Atlantic
coast, north of Charleston, S.C., which has such deep
water and which does not freeze in winter, never hav-
ing been known to have had ice in it to interfere with

navigation. The Board is in possession of numerous
certificates from masters and pilots of steamers and sail-
ing vessels as to the ease of access to, and safety of, the
Bay of Fundy and Harbor of St. John.

H. M. S. « Blake,” Admiral Sir John Eopkins,
9,000 tons displacement, 20,000 horse power, draw-
ing 26 feet of water, one of the largest vessels of her
class in the British Navy, visited St. John recently.
The Admiral and his officers gave it as their opinion
that “itis an excellent harbor, casy of access, and pex-
fectly, absolutely safe, and has plenty of water for the
largest ships of the British fleet. On the anchu.age
ground in the harbor the depth of water 1s from 70 to
123 feet at low water. The tide rises and falls from
24 to 28 feet, which is the means of keeping the hartor
entirely free from ice in winter.

The only Atlantic deep water terminus of the Can-
adian Pacific Railway owned by it, is now at St. John,
481 miles from Montreal, and running on its own rails
3,600 miles from Victoria, British Columbia. Freight
can be discharged into vessels from cars on both sides
of the harbor. The Intercolonial Railway has iwo deep
water termini here, receiving and delivering freight by
cars and from and to vessels at the wkarves along the
harbor front, thus saving transfer and cartage charges.

The Canadian Pacific Railway Company, assisted
by the city and the Provincial Government, has recently
completed a first-class grain elevator fitted with all the
latest improved machinery for hoisting, weighing and
shipping, and is now ready to receive and ship grain,
the size and capacify of which is a total storage room
of 301,716 bushels, and can deliver 15,000 bushels per
hour. The average receiving capacity of elevator is
about 53,000 bushels per day. The first cargo has just
been shipped from the elevator, consisting of 34,000
bushels of peas, 1,000 tons of hay, and a quantity of
deals. Vessels drawing 27 feet of water when loaded,
can lay afloat at low water at the Canadian Pacific
Railway and corporation wharves; general merchandise
can be landed from vessels or received from the cars
into the warehouse on the wharves.

There is now a well managed and very successful
line of passenger and freight steamers, whose capacity
is from 10,000 to 13,000 barrels, each carrying goods
and passengers from China, Japan and the western pro-
vinces of Canada, running from St. John to the West
Indies, carrying the West India mails under contract
with the Dominion Goverament, calling at Bermuda,
St. Thomas, St. Croix, St. Kitts, Antigua, Montserrzt,
Dominica, Martinique, St. Lucia, Barbadoes, Trinidad,
and Demerara, and leaving St. John every 28 days and
returning to St. John via the same ports.

There is also a regular and very satisfactory line ot
steamers (the Furness Line) running between St. John
and London, G. B., also under contract with the Do-
minion Government, which leaves each place simul-
taneously about every 16 days. There are several lines
of schooners running to all ports in the Bay of Fundy,
which can deliver flour and other produce on through
bills of lading at a lower rate via St. John than by way
of Boston, New York or Portland.

Vessels of all sizes (steamers and sailing vessels)
are open for charter at St. John at all seasons and at
lowest rates. Atlantic insurance on vessels and all
kinds of merchandise can be effected in St. John with
reliable companies at the same {and occasionally at
less) rates of premium as from New York, Boston, Port-
land or Halifax, Vessels can always deperd on being
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able to fill up with deals, timber and other freight to
close out part grain cargoes at all seasons of the year.
Steamers can be supplied promptly with first class
steam coal at reasonable prices. Vessels of any size
can be loaded and discharged very expeditiiusly at
St. John.

There are no worms in the harbor of St. John, con-
sequently vessels can lay in safety any length of time
afloat, free from these pests; the large rise and fall of
tide giving peculiar facility for the repair and reclassing
of veszels, Vessels bound to St. John can always find
first class pilots on the lookout 8o or 100 miles at sea.

The cousts on both sides of the Bay of Fundy from
its mouth to St. John are plentifully supplied with light-
houses, fog whistles and automatic buoys, by which the
greatest safety is secured. The registered tonnage &’
St. John amounts now to 560 vessels, 155,221 tons.

St. John is the distributing centre for a large
number of trunk and branch lines of railway, and of
steamboat lines, in New Brunswick, Nova Scotia,
Quebec, Ontario and the northern part of the State of
Maine. The board of trade can point with much
satisfaction to the very exceptionally low average of
losses on vessels arriving at and departing from the
port of St. John during a period of ten years, as made
up by the entry and clearing department of the custom
house, viz. :

1st. The percentage of loss of tonnage of steamers

as compared with total tonnage of steam vessels

entered and cleared iS ..o.iiieiiiieiiaiiieaian., .08 ¢f1 pc.
20d. The percentage of loss of tonnage of sailing ves-

sels as compared with the total amount of tonnage

of sailing vessels entered and cleared is..........
3rd. The percentage of loss of cargoes of steam ves-

sels as compared with the total amount of imports

and exportsis.. .. .oveieiiiiiiiiil cr ciiieian, oozof 1 pc.
4th. The percentage of loss of cargoes of sailing ves-

sels as compared with the total amount of imports

B0A EXPOTtS 1Seeieieeenoreeesersenarersasansensss o5 0f t p.c.
sth. The percentage of loss of tonnage of both steam

and sailing vessels as compared with the total ton-

nage entered and clearedis....... ioae. cerenes. 260f 1 pec.

qrof 1 pe.

Oxe who has closely studied boiler construction
says: Fault is found with the behaviour of steel in
boilers, not only in the shell, but also in stay-bolts and
other parts. ILocomotive practice shows that steel
stay-bolts break off far sooner than bolts made of good
brands of iron. The fault lies in the crystalline struc-
ture of the steel and the repeated bendings under ex-
pansion to which they are subject. The trouble seems
to be incurable.

THE CHILIAN METALLURGICAL EXHIBITION.

——

In our last number we gave a paragraph announ-
<.y that a mining and metallurgical exhibition will, by
order of the Government, be held in Santiago during
the coming September. Mr. G. B. Day, of Montreal,
the Consul for Chili, now gives us soma further particu-
lars. The exhibition will be organized and conducted
by the Board of Directors of the National Mining
Society of Chili, who have the idea of collecting in one
spot—which, by the way, is the centre of one of the
richest mineral districts in the world—all the elements
best conducive to the effective development of the
mining industries. With this international end
in view, they have arranged specially generous
facilities for foreigners. The Exposition Com-
mittee will defray the whole cost of transit, to and

from Chili, of the machinery and other articles ex-
hibited, as well as of the passage of the workmen who
may be necessary to instal and take chargeofthe exhibits.
They will also supply free all necessary motive power.
The exhibition will be divided into eight sections, as
follows: (1) Motive Power; (2) Electricity; (3) Ex-
traction Machinery; (4) Mechamcal Preparation of
Minerals; (5) Metallurgy; (6) Chemicil Industries;
(7) Statistics and Plans, and (8) Production of the
Working of Mines and Metallurgy. Further informa-
tion may be obtained of Mr. Day, Imperial Building,
Montreal, to whom application should be made by
those wishing to send exhibits.

CANADIAN IRON INDUSTRY.

———

BY GEORGE E. DRUMMOND, OF THE CANADA IRON FURNACE COMPANY
(Continued from last issue.)

Raw Material.—While in the actual workof proving
and developing her mines, Canada has up to the pre.
sent accomplished comparatively little, yet the careful
preliminary explorations already referred to, have made
it most evident that in raw materials nature has un-
questionably endowed Canada with everything neces-
sary to success.

Market.—Satisfied as to thu possession of raw
materials, the next most important question for Cana-
dians is the market for the finished product. All facts
and figures go to prove that for many years to come
Canada’s natural market for iron products lies within
her own borders, side by side with her mines and
forests.

According to the best authorities, Canada uses to-
day upwards of 250 lbs. of the products of iron per
capita. This in a2 population of say five millions,
means, roughly speaking, an annual consumption of
600,000 net tons.

In his reportof the * Bureau of Mines of Ontario”
for 1892, Mr. Arch. Blue estimates the consumption to
equal (after making all due allowance for waste in con-
verting pig iron into finished iron and steel) say, 604,252
tons for 1891-2. To better realize the accuracy of these
figures, it must be remembered for instance that Canada
possesses to-day not less than 15,000 miles of railway,
standing high among the nations in this particular re-
gard. When her 15,000 miles of railway line is Jaid
with standard 72 lb. rails (the rail of the future), she will
have at 113 tons per mile, in round figures, 1,500,000
tons of steel rails. The average life of a rail is 15 years,
therefore renewals are being made continually, and as
a matter of fact the Dominion is using in this depart-
ment alone 100,000 tons of the product of iron an-
nually,

During the past year one of our great trans-conti-
nental lines alone imported 36,000 tons of steel rails.
The Canadian railway companies, if they follow the
example of their American rivals, will heartily support
the production of steel rails from Canadian ore by Cana-
dian labor. The revenue to be obtained from the car-
riage of raw materials to the furnace, and ofthe finished
product to the market, as well as through an increased
passenger traffic, will more than compensate for the
extra price they will be called upon to pay for rail
equipment during the first few years of the industry.

All the rails used in Canada to-day are of foreign
make. )

As a further illustration, the rolling mills at Mon-
treal. Hamilton, Swansea, New Glasgow, N.S., and
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elsewhere, are producing annually, at a fair estimate,
80,000 tons of the products of 1ron. Unfortunately the
raw matenial for this output is very largely foreign,
although there 1s no good reason why within the next
few years every ton of this should not be supplied by
Canadian labor from Canadian ore.

Our iron founders use annually about 80,000 tons
of pig iron in castings, such as stoves, agricultural im-
plements, and machinery of all classes, one-half only
of the material used in this class of work being the
production of Canadian furnaces.

Aside from these leading lines, the country con-
sumes cach year a large quantity of such pruducts as
band and hoop iron, special quality bar iron, steel
boiler plates, steel sheets, sheet iron, chain cables, slabs,
blosms, bridge and structural iron, railway fish-plates,
rolled beams, nail and spike rods, wire, locomotive
tires, iron and steel for ships, steel ingots, bars, and
other forms of iron too nuimnerous to mention, but
almost wholly the product of foreign labor.

In railways and shipping Canada pretty well holds
her own, proportionately to population, with either
Great Britain or the United States.

Possessed of the necessary raw materials, and rea-
sonably protecting her own home market, there is no
reason why she should not, in proportion to her popu-
lation, hold an equally prominent position in her iron
industries.

The history of the Canadian iron industry dates
back to the establishment of St. Maurice forges by the
French government about the year 1737. This was
followed at various periods by the erection of iron
works at Batiscan, L'Islet, Hull, Baie St. Paul and
Mosaic, in the Provirce ol Quebec; Furnace Falls,
Normondale, Marmnra, Madoc and Houghton, in the
Province of Ontario; \Woodstock, in New Brunswick;
Moose River, Nictau and Bloomfield, in Nova Scotia.
In the course of time each and every one of these
enterprises had .to succumb to the competition of
foreign iruz, then admitted free of duty into Canada.

In addition to the difficulty of competing with the
more advanced industries of other countries, Canadian
pioneer furnace men labored under many grave disad-
vantages. The records in every instance speak of small
outputs, lack of capital, lack of shipping facilities, mis-
management—good and sufficient reasons in any coun-
try, or in any branch ofindustry, for ultimate failure.

In not a single case has it been shown that lack of
raw materials necessitated the closing down of a Cana-
dian furnace. It is true that an almost absolute want
of proper shipping facilities in these earlier days made
it troublesome and costly to procure raw materials and
deliver them at the furnace, but this difficulty has long
since been removed by the easy shipping facilities af-
forded through the network of railways now in opera-
tion all over the country, not to speak of the perfect
waterways and splendid system of canals now pos-
sessed by the Dominion.

Passing over the pioneer stage, we come to per-
haps the most important epoch in the history of the
iron industry in Canada, viz., the introduction of the
protective tariff on iron, which came into force in 1887.
The tariff as then framed, and still in force, was based
upon the American tariff of import duties on iron and
steel, and their products,in the proportion of about
two-thirds of the said American tariff, and unquestion-
ably the Dominion Government designed the tariff with
a view to protecting native Canadian labor against the

cheaper labor of Europe and the better equipment of
the United States. It was evidently the intention of
the Government in doing this to afford, at least ap-
proximately, an equal ratio of protection to labor, in
whatever branch of the industryit was employed, as
this is the system upon which the American tariff is
undoubtedly based, and the only system possible of
complete success.

Unfortunately the Dominion Government made
one mistake, viz., the admission of wrought scrap iron,
as the raw material for the manufacture of bar iron, at
a less rate of duty than puddled bars, blooms and
billets, with which it came into competition. This
exception is, as Sir Charles Tupper once said, the *‘ one
blot " on the tariff, for it has ever since deprived Cana-
dian furnacemen of a home market for their forge iron,
a class of iron which in the order of things they must
necessarily produce from time to time, and which
should be used by Canadian rolling mill men as their
raw material for bar iron, either in the shape of pud-
dled bars, or soft steel billets, as the trade may
demand.

The admission of scrap iron at a low rate of duty
has resulted intwo evils. First+It has retarded the
progress of the manufacture of pig iron from Canadian
ores, inasmuch as the ironmasters cannot afford to pro-.
duce puddled bars or steel billets at competitive prices
with cheap wrought scrap. Secondly—It has caused
the Canadian rolling mill proprietdrs to make invest-
ments in special plant for the manipulation of scrap,
and brought about'a condition of affairs in the rolling
mill business that would be greatly disturbed by any
sudden change in the tariff with regard to the admis-
sion of wrought scrap.

It is the plain duty of the Government to rectify the
inistake it has made, but to do so with due regard to
the vested interests of all sections of the industry.

This may be done in several ways, for instance, by
naming a definite date, say within from three to five
years, when wrought scrap, the present raw material
for Canadian bar iron, sha!l be placed at the same rate
of duty as puddled bars, or steel billets, with which it
comes into competition, and that in the meantime a
sufficient bounty be granted, either to the rolling mill
companies on such iron and steel as they may produce
from the products of Canadian blast furnaces, or to the
blast furnace companies direct, as an inducement to
them to produce steel billets and puddled bars, so that
they may shortly be in a position to supply the mills
(at a reasonable living profit to themselves) with all the
raw material necessary for the manufacture of bars and
other finished iron.

It is not improbable but that a comprehensive ar-
rangement on some such lines would result in the rolling
mill companies considering the question of going into
blast furnace work on their own account, with most
beneficial results to the whole Dominion, or they may
adopt the course of erecting plant for the manufacture
of steel billets and puddled bars from Canadian pig
iron.

In the face of many difficulties the pig iron industry
has continued to make creditable progress since 1887,
and especially has this been the case within the past
two years.

At the close of the calendar year 1891, the total
production of pig iron in Canada was only 23,891 tons.
Within eighteen months, that is to say, at the close of
the fiscal year 1892, the output had increased to about
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51,000 tons for (welve months, a gain of upwards of g5
per cent. Sixty thousand tons will be a fair estimate
of the output to the close of the present fiscal year.

The following will show the furnaces now in blast,
with capacity and output :

LONDONDERRY IRON CO.
Londonderry, N.S.
DESCRIITION OF PLANT, WITH CAPACITY.
36,000 acres of freehold land, .

Ore Mines ....... cereans yield from 50,000 to 70,000 gross ton
Limestone Mines ........ * “ 12,000 tOo 15000 * 0"
Railways—about 12 miles, company’s own property.
2 Blast Furnaces c..ovevevnnnn, capacity about 40,000 gross tons.
1 Rolling Mill—silent .......... K “ 8,000
1 Pipe Foundry—silent ........ v " s000 0"
Make of Piglron, 1892 ..cvuv cvvvverinenas. . 28,052 net tons.
Ore charged (partly bought).. . .......... ees 04,430
Coke *“  cieiiennn eetace ceesteventennes 41,006 o
Coal {al bought) .... .eiieiiieiiias 1,740 "¢
Flux ..viveviinnnns et tttessietiaaasesanan 14,907 .
Number of men employed, about ..... Ceeessons . 350
Maximum number which has been employed when
running all departments full.......cc.venn... 807

The Londonderry Company purchase from outside
sources a very large proportion of their ore and cuke.
It is, therefore, altogether fair to credit them with the
hands employed in the production of this material, in
all some 450 men. This gives a total of 8co employees
connected directly and indirectly with the operations of
the Londonderry Company.

THE NEW GLASGOW IRON, COAL AND RAILWAY CO.
Ferrona, Pictou Co., N.S.

Ore Mines—Limonite and Hematite, yielding
60,000 to 75,000 tons per annum.

Coal Mines—Limestone quarries.

Railways—The property of the company, about 13
miles in length, connecting the furnace with the mmes.

One Blast Furnace—63 feet high, bosh 23 ft. 6 in.,
hearth g ft. 5in. Capacity 100 tons per day.

Battery of copper kilns.

Number of men employed, 425.
Iton produced in 1893, for nine months’ campaign..22,500 pet tons

Ore, abOUt covviennvrinnereiannncancnns seaerens 50,000 '
Coke, Ceeeieeeseeietteserentaanatenaeonns 30,000
Flux, * e eecsseceaancrsstttrtssestotssnanss 13,000

* The company purchase all the coal required for
the operations of the furnace. Last year they bought,
washed, and consumed go,000 tons of coal. It is only
fair to credit the industry with the men steadily
employed in the fuel department, viz., 150 men and 50
boys, giving a total average of 625 employees in con-
nection with the Ferrona Works. .

Allied with this company, and as an important
consumer of its forge iron, is the Nova Scotia Steel and
Forge Co., Ltd., of New Glasgow, N.S. The follow-
ing description will show the great importance of this
steel industry.

The plant consists of 2 Siemens' melting furnaces,
20 tons capacity each; 3 gas heating furnaces; §
reverberatory heating furnaces; 26 in. reversing cog-
ging mill with train of live rolls; heavy vertical hot
billet shears with live rolls; 1 20 in. plate mill; 1 16
in. bar mill; 1 12 in. bar mill; 1 9 in. guide mill ; 10
pairs shears, 40 tons and smaller ; 1 5-ton steam ham-
mer, with 15-ton hydraulic crane; 4 smaller steam
hammers.

Machine shop 175 ft. x 75 ft., with 30 ton travel-
ling crane commanding whole shop, equipped with
24 in. slotter, 6 drills (one a g ft. radial, 5 in. spindle),
g lathes, one of which will take in 50 in. over carriage,

'$185.471.

and 8 in. x 10 in. in the gap, will take 37 ft. between
centres ; small shapers, etc., etc. Power 1s supplied by
some 50 steam and 10 hydraulic cylinders. Eantire
works are lighted by arc and incandescent hight plant.
Output, 100 tons of steel ingots per day. all of which is
worked up into bars, sheets, axles and other forgings.
Over 97,000 axles of this company’s make were sup-
plied to Canadian railways.

This company employed in 1893 an average of 425
men at the worke, and expended in wages to this staff
Aside from this, they should be credited
with the labor necessary to mine and raise the average
quantity of ore required per day, in all one hundred
men, giving a total of 550 men connected with the
Nova Scotia Steel and Forge Co., Ltd. The company
consumed 36,000 tons of coal in 1893. It may be men-
tioned also that they paid in 1893 for freights, inwards
and outwards, $86,667.61.

THE PICTOU CHARCOAL IRON CO, LTD.
Bridgeville, N.S.

Ore mines—Brown hematite and limonite, in the
immediate vicinity of the furnace.

Wood supply—The company controls 8,500 acres
of hardwood lands, yielding principally yellow beech
and maple. This land is situated 15 miles from the
furnace.’

One blast furnace - 55 ft. high, 11 ft. bosh, built of
red brick. Capacity 5,000 tons charcoal iron per
annum.

Charcoal Kilns—ig9 Beehive kilns, capacity 5o
cords each.

This company has barely commenced operations.
So far only 700 tons of iren have been produced.
Working full blast, however, it will give employment to
300 men in the woods, mines, and at the furnace.

JOHN McDOUGALL & CO.,
Drummondville, Que.
Ores—Bog ores secured' within a radius of 12 miles
of Drummondbville.
Charcoal Fuel—Soft wood, principally balsam and

spruce, secured in practically the same district as the
ores.

Two furnace stacks —both built of stone—35 feet
high. Capacity about 6 tons per day each. 200 men
employed.

At present the whole of the output is used in the
manufacture of car wheels at the company's works in
Montreal. The campaign is therefore largely regulated
by the requirements of the car wheel department.

THE CANADA IRON FURNACE CO. LTD,,
Radnor Forges, Champlain Co., Que

Ores, Bog and Lake—The company control 100,000
acres of ore-bearing lands in the district of St. Maurice
and Three Rivers; also Vaudreuil, Joliette, St. Am-
brose de Kildare, Point du Lac, Gentilly and Becon-
cour, including the important deposits of lake ores at
Lac-a-la-Tortue and Lac-au-Sable, which the company
hold in fee simple. Also magnetic iron mines at Sher-
brooke, St. Jerome, and other points in the Province
of Quebec.

Wood Supply—Freehold and royalty rights on
hardwood lands, extending throughout the country north
of Radnor Forges.

The supply of wood is practically inexhaustible.

The company’s location at Grandes Piles, secur-
ing to them the ‘“‘key " of the St. Maurice River, and
the control of most valuable hardwood lands on either
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bank of the river for seventy miles of the navigable
waters of the St. Maurice. The wood is principally
hard maple, birch and beech.

Charcoal kilns.—A battery of 11 kilns on the fur-
nace property at Radnor Forges, capacity 55 cords
each.

A battery of 14 kilns at Grandes Piles—capacity
55 cords each. Charcoal also made in pits in the
Swedish manner.

Limestone Quarry.—The company own what is
perhaps the most important limestone quarry in the
Three Rivers district. This lies within so yards of the
furnace.

Railways.—A railway line from Piles Branch, C.
P. Railway, to the furnace. This, together with switches
three miles in extent, all the property of the company.

Car wheel foundry located at Three Rivers.

Furnace—Iron shell, height 4o feet, bosh g feet
diameter. Crucible and bosh from mantle down is
encased and protected with a Russel Wheel and
Foundry Company's water jacket. The furnace is
complete with all modern accessories. Hot blast
stove, Drummond pattern. Steam and water power.
New Weimer blowing engine, also complete auxiliary
plant blowing engines, steam and force pumps, ready
for use at any moment should the permanent plant be-
come disabled. Capacity forty tons per day of high
class charcoal iron, specially adapted for the manufac-
ture of chilled car wheels.

This iron stands an average breaking strain of
63,000 pounds per square inch, the test being on
standard bars 1 inch by 12.

During 1893 the company produced 7,423 net tons
of charcoal pigiron. They made all their own raw
material, not alone for the production of the quantity
of iron named, but also for sufficient stock to provide
for a largely increased output during the present year,
1894.

The average numbe: of men employed is 650, with
about 400 horses.

During the winter months when the company re-
quire to cut all the hardwood necessary for the year’s
production of charcoas, and when they take delivery of
a great deal of the ure made during the summer months,
they often find it necessary to employ astaff of upwards
of 86o 1. «n with abuut 550 horses. Of this large staff
of men at least three quarters are drawn frum the
ranks of the farmers ur habitants, and the operations
«re carried on by them over a very large territary.

Politicians will do well to nstice that each and
every one of the Canadian blast furnaces is located
in aracal district, and that in a very peculiar degree the
pig 1on industry is vae closely identified with the in
terests of the farmer.

The coke furnaces of Nova Scotia draw a large
proportion of their employees at mines and furnace
from the farming Jlass. In many instances farmers
take work 1n the mines, while other members of their
families look after their agricultural interests.

The charcoal iron furnace, especially, may well be
classed as a farmer’s industry. For example, in the
case of the Canada Iron Furnace Company already
cited, out of a staff of 850 men employed at the present
time, 700 at least of the employees are farmers or habi-
tants, who work for the company during the winter
months, and in their slack seasons between seed-time
and harvest.

These men find that the arduous work of clearing
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their land is no longer unprofitable, as it has been in
the past, but that, on the contrary, they are now able
to derive a very good living from the earliest days of
settlement by supplying wood to the charcoal kilns.

Another ready source of employment is the raising
of ore on portious of their own and neighboring lands,
which would otherwise be wholly unproductive.

The successful re-establishment of this charcoal
iron industry at Radnor Forges has greatly improved
the condition of the farmers of the historical T -ee
Rivers district. They now find ready and profitabi
employment on their owa land at all seasons, a steady
market for their farm products, and ample work for
the horses.

During the present season the Canada Iron Fur-
nace Co. are using in their camps and ore felds
upwards of 500 horses, 8o per cent. of which are the
property of the farmers.

This close identity of interest between the farmer
and the maoufacturer is also characteristic of the work
done at Drummondville, in the Province of Quebec,
and will no doubt prove equally true with regard to
the operations of the Pictou Charcoal Iron Co. at
Bridgeville, N.S.

It will be largely in the interests of the farmers
of Ontario and Quebec if the charcoal iron industry is
allowed to grow aud prosper. What has been possible
in the case of Sweden is equally possible with the
Provinces of Ontario and Quebec, where the raw
materials and market lie side by side.

In 18go Sweden had in blast 154 charcoal iron
furnaces, producing 456,102 metric tons, an industry of
which that nation may well be proud.

(To be continued.)

MOULDING WHEELS.

It is now possible to cast a wheel in sections in the
same mould so that the various parts, when finished
and bolted together, will fit with perfect accuracy. In
the ordinary types of wheel-moulding machines the
block is carried round the mould on a radial arm, sup-
ported on a column in the ceatre of the m)uld, or the
mould itself is rotated while the block remains station-
ary, the centre of rotation 1n either case remaining
fired. It s obvious that if the whole of a wheel re-
quired tu be cast in two sections were moulded at once
in a machine having a fixed centre of rotation, it would
be found wheg remouved from the aould, and the edges
planed up, that each of the two parts would be less
than a semi circle, to the extent of the metal removed
by planing, su that the whole would not form a true
circle.  Consequently it has been customary to mould
each half separately in distinct moulds. In a new
machine which has been invented by an English engi-
neer of Salford, the radial arm is mounted on an axis
which may be set at any rcguired degree of eccentricity
to the centre of the pillar, so that, wlile the axis of
rotation of theradial arm is in one position, any desired
portion of the wheel can be moulded. The axis of
rotation may then be altered to another position, and
then another portion of the wheel moulded until the
requisite scctions are completed. In this manner, al-
though each section of the wheel will bave the same
radius, an interval is left between the sections
corresponding to the displacements of the axis of
rotation of the radial bar, and this allows for any metal
which may be planed off the edges of the sections when



they are being adjusted together.  In applying the same
principle to machines having rotating moulds, the
centre of rotation of the mould is so arranged as to be
capable of displacement in a similar manner as the
radial arm, slides or eccentrics being provided for ad-
justing the displacement of the axis of rotation, and
provision wade for causing the radial mould to rotate
about the displaced centre of rotation. Suitable means
are also provided {ir raising and lowering the block or
pattern as the successive portions of the wheel are
moulded. The inventor claims that this process is ap-
plicable not only to moulding circular objects, but can
be applied to the moulding of elliptical tooth wheels or
other articles which it is desirable to mould from a
block or pattern moving upon one or more displaceable
axes. Besides securing perfect accuracy in the finished
wheel, there is another advantage, in that the whole of
the sections are cast in precisely the same metal and at
the same heat, thus insuring a more perfect equality of
metal in the completed wheel than is possible under the
old process.

THE ¢ ROBB-ARMSTRONG '’ ENGINE.

We illustrate on this page a new single-valve
automatic engine recently brought out by the Robb
Engineering Co., of Amherst, Nova Scotia. In general
appearance it does not differ greatly from several popu-
lar high-speed engines, and no radical departure has
been made in principles of construction, the aim being
to combine as many as possible of those points which
have proven best in practice, with such improvements

in details as have been suggested by observation and
experience with other engines. In other words, it is
not an attempt to develop a new species, but to ad-
vance one step in the evolution of that already highly
developed machine, the American high-speed engine.
The following is a brief description of the main
features :

The frame is of the “ T rtter™ type with double-
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disk crank; it has considerable sectional area, carried
well above the centre line, and is particularly thick at
the top, thus bringing the metal in the direct line of
strains between the cylinder and shaft bearings. The
engine weighs 1 little over 100 pounds per horse-power,
not an uanusual weight, but the metal is distribuied to
give the greatest attainable stiffness, and without much
regard to the “anvil principle,” the foundation being
expected to furnish all the weight required in that
direction at less cost. ‘

The crank is “ built up " of cast disks and forged
steel pin and shafts, the peculiar arrangement of the
crank permitting the fits of the shafts and pin in the
disks to be very long, without separating the shaft
bearings unduly, as is sh»wn in the cross.section at the
right of Fig. 2 ; the counter-weight is of equal moment
with the reciprocating parts. The shaft bearings run
in cast-iron shells, babbitted ; they are not provided
with means of adjustment for wear. The bearings are
finished by grinding operations of great delicacy, and
are round and parallel within a limit of variation smaller
than the average machinist will usually detect, even
with the aid of the micrometer. The shafts are made
to gauge, and the shells are interchangeable, as are the
other parts of the engine; hence, a duplicate set of
shells may be kept for emergencies. The crank is cov-
ered by a cast-iron case, shutting it completely in ex-
cept at the slot through which the connecting rod
works. The crank disks are without the usual finished
flanges on the periphery, the crank case being designed
to have a substantial aad finished appearance, and
free access is given to the crank-pin box, when the

hinged crank case is raised. The crank-pin is oiled
through two half-inch holes, one extending from each
side of the crank to the centre of the crank-pin, all oil
wasting from the inner ends of the shaft bearings being
instantly carried to the crank, while all oil wasting from
the outer ends of shaft bearings is caught, and by a
ring riding on the top of shafts and dipping into the oil
below, is returned again and again to the bearing, until



312

it finds 1ts way to the crank-pin and cscapes to the crank
pit, to be drawn off and filtered. In practice the crank-
pin does not need oiling other than as stated, but a
sight-feed oil cupis provided in addition to those oilng
the shaft beavings, which will, if desired, feed oil direct
to the crank pin through one of the half-inch holes be-
fore mentioned.

The fly-wheel governor is a modification of the
“Straight Line,” and, together with the valve, is used
by arrangement with the Straight Line Engine Co.;
the oihing devices mentioned will also be recognized as
essentially * Straight Line.”

THE CANADIAN ENGINEER.

The crosshead is a single steel casting, of the
“ Slipper " type, the bottom of the slipper being bab-
ntted. The piston rod is secured by being gripped in
two places, about two inches apart, one place being
threaded and the other a parallel fit. The crosshead is
split and is gripped on to the rod by bolts; this proves
very good, in that it can be taken apart and put to-
gether again without getting out of line more than per-
missible in the highest grade of engine work —a point
in which the usual methods of securing piston rods to
crossheads (with the exception of the taper fit and key)
are often faulty. The crosshead pin is of cast iron, as

C18 Fuw r—— —
CH — EPEre—
] €
—
° P, €. - =
9! ] <

@)

Asurican Mechintot

Q)

The eccentric rod, so called, although there is no
eccentric, has ball and socket . :arings at each end, the
balls being case-hardened and ground, and the sockets
or boxes of phosphor bronze. The rocker arm, by
which the eccentric rod drives the valve, is honizontal,
with a vertical axis; there is no twisting strain on
either of its bearings, a straight line passing through
all three of them. An index finger attached to this
arm, as shown 1 plan view, Fig. 3, shows by the
graduations over which it passes, the movement of the
valve, and thus is of assistance in valve setting.

——r
it is believed that, in connection with the large and long
bearing, it is the best material for the place. The con-
necting rod is a steel forging, the crank end being of
the ** Marine " type, while the crosshead end is mortised
for boxes, which are cast iron, lined with babbit. The
adjustment is by a wedge and adjusting screws.

The babbit used in the engine is made from eight
parts Banca tin and one part each of antimony and
copper. The piston is a single casting with sprung
rings; it is made extremely light, both to save the
cylinder from wear and to make it the ¢ breaking-down™

Avariran Nechaied

A small sight-feed oil cup, directly over the centre
of the rocker arm, supplies oil through a tube to the
outer end of the arm. The eccentric rod is hollow,
being, in fact, a piece of hydraulic pipe, and throught
the oil passes to the eccentric pin, any oil finally
escaping being caught and held in the flanged fly-
wheel.

The centre bearing of the rocker arm works in a
bath of oil su arranged that it is constantly flooded,
and so that no oil can escape to the floor, any overflow
draining to the cruss head guide, and finally to the
crank pit.

piece ; though amply strong for all legitimate loads, it
is expected to be weaker than other parts, the idea
being that it is the best thing to break, when experi-
ments to determine the compressibility of water are
being made with it. The exhaust passages are jacketed
by air spaces from the cylinder, and from the live
steam in the steam chest. The throttle is a modifica-
tion of the * Coffin Valve " used by the Straight Line
Eng'ne Co.; but is vperated by a lever instead of a
wheel, .r ball handles.

‘The workmanship is intended to be equal to that
of any other engine built. The firm also build cheaper
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automatics, but this engine was brought out to fill a
demand for which they have previously been obliged to
import the best and highest priced American engines.
The engine was designed by E. J. Armstrong, whois
now with the Ames Iron Works, Oswego, N.Y.

THE ST. CLAIR TUNNEL.

The Grand Trunk Railway, in order to establish
communication between Sarnia and Port Huron, con-
structed an immense tunnel under the St. Clair River,
which is one of the finest Jexamples of engineering
The length of

work in this country at the present day.

the tunnel proper is 6,025 feet, and of the portais that
form the approaches 5,605 feet in addition, or more
than two miles in all, being the longest submarine tun-
nel in the world. Itis a continuous iron tube 19 fect 10
inches in diameter, put together in sections as the work
of boring proceeded, and firmly bolted together, the
total weight of iron aggregating 56,000 pounds. The
tunnel commenced in September, 1888, was opened for
freight traffic in October, 1891, and passenger trains
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One of the accompanying illustrations gives some
idea of the course of the tunnel and the steep grades
on either end.

The rails of the track rest on a bed of brick and
concrete, filling the bottom of the tubing. The engines
used to pull trains through the tunnel and up the steep
grade are the largest in the world, having ten driving
wheels and weighing nearly 200,000 pounds, with cylin-
ders 22 inches in diameter, with 28-inch stroke.

The cost of the tunnel was $2,700,000. TFour
thousand cars can be daily moved throngh it, which
shows its immense superiority over the old ferry. The

enterprise was promoted by Sir Henry Tyler, of Eng-
land, president of the Grand Trunk Railway, assisted
by Sir Joseph Hickson, late general manager. The
engineers were Joseph Hobson, chief; T. E. Hillrnan,
first assistant, and M. S. Blakelock, secretary. We
are indebted for the above particulars and for our illus-
trations to the Electrical World of New York.

began running Dec. 7th, 1891. Wuourk was commenced
at both ends, the two sections meeting in mid river with
perfect accuracy. The tunnel passes through blue
clay, except an occasional pocket of quicksand and
water and a few boulders. Borings were made by
cylindrical steel shells, with cutting edges driven for-
ward by hydraulic rams.

SPECIAL TRIPLE GEARED LATHE.

This lathe has been specially designed by a Glas-
gow firm for turning marine propelier shafts and heavy
general work. We are indebted to the Engineer, Lon-
don, for our illustration and the following particulars :
The height of the centers is 30 in., and it admits 40 ft.
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between the centers. The driving is effected through
five speed cones direct on to the face plate, and two
series of double and triple gear, giving twenty-five
speeds to the spindle, all properly graduated to suit the
different diameters admitted by this lathe. There are
two saddles, each having a set of duplex compound
slide rests; and there is also a compound slide rest on
the loase headstock for turning the coupling flanges, so
that five tools can be in operation simultaneously. The
front slide restsare fitted with swivels for taper work.
Further, each saddle is so fitted that by means of change
wheels, tapers of any length and inclination can be
automatically turned, this arrangement being of great

convenience for turning the tapered ends of propeller
shafts, gun tubes and similar work. The saddles and
loose headstocks can be rapidly adjusted on the bed by
power motion, and throughout every convenience is
provided for quickly manipulating the varions motions
in the lathe.

In all respects this machine is throughout of the
most massive character, and it has been specially de-
signed to take heaviest cuts possible. Its weight is
about 6o tons.

ATTRIBUTES OF A GOOD TURBINE.

BY J. HUMPHREY.

As a safe, desirable and cheap motor, good and
properly developed water power is unequalled Its
moderate cost, which in maay instances is less even
than the cxpense for attendance of a steam plant, has
not led to economy usual in other things, but has
tended to the neglect of systematic investigation requi-
site for the general understanding of the best means for
its improvement. Yet in most places where power is
in demand, its value equals the cost of its cquivalent
as obtained by other and more expensive methods, and
its fullest development becomes a matter worthy of
attention. \While great advance has been made during
the last half century in the improvement of turbines,
until they have practically superseded other forms of
water-whecls, yet there are certain essential principles
pertaining to their construction which should be better
understood by users, especially as they are apparently
unappreciated, or sadly ignored by many builders. As

a first, and by no means unimportant element of a good
turbine, the water should be applied to the running
wheel with the greatest attainable velocity and force,
and with proper direction for its best action upon the
floats. This requires chutes or induction channels with
sufficient space and correct form for the natural con-
traction of the vein of water in accordance with the
laws of accelerating motion, in which most turbines are
manifestly deficient, thereby causing more or less waste
of energy of the water before it reaches the wheel.
Another quite as essential and rather more difficult
part of turbine designing is in making the floats or
pressure vanes of the running wheel of proper form

to take the maximum force from the water, and trans-
fer it to the work. This requires length and curva-
ture of floats corresponding to the varying conditions
of velocity, as the water is reduced from its highest
initial speed to a very low one at its departure from
the wheel, as it must be if high efficiency is reached,
and as such length and curvature of float is variable
under different conditions of use, as for different
heights of fall and variable work or water supply, it
is hardly reasonable to suppose that one form of float
will suit every condition, or that the proper forms are
likely to be determined by mere tentztive experiment,
as by the “cut and try" plan, which has been the
system generally pursued by most turbine designers.
Although fairly good recults may have been attained
in that way, with perhaps occasional excellent chance
hits, yet the method is far from reliable in general
practice, especially with the uncertainties which have
attended methods pursued by advertising the efficiency
of wheels for which evidently extravagant claims are
made, and which are by no means warranted by philo-
sophical examination, or practical use. Very few in-
deed of the many wheels now in use show cither chute
or float construction indicative of scientific design, or
capable of highest efficiency.

A third, and quite importaant, feature in the econ-
omy of a wheel is the proportion of itsdischarge area to
the quantity of water applied.

As itis certain that no more power can be obtained
from the water than the difference between what it has
at its application and that retained at its exit from the
wheel, and asit is a well established and immutable



law of nature that the energy of motionis as the square
of its velocity, it is evident that wheels discharging
water at nearly or fully one-half of its entering velocity
must waste a large percentage of the power of the water
in that way; and this is a prolific source of loss in many
of the popular varieties of turbines now in the market,
which are readily sold to inconsiderate buyers at some-
what less price perhaps than those of more honest pro-
portions, though their cost to the user, who needs the
power they waste, is often many times that of properly
proportioned wheels.

THE ASBESTOS FIELDS OF PORT AU PORT,
NEWFOUNDLAND.

RY C. E. WILLIS.

The metamorphic rocks, and serpentines, of the
Eastern Townships of Quebec, and .thg Gaspe Penin-
sula, in which the Canadian asbestos, or more correctly
speaking, chrysotile, is found, dip under the Gulf of St.
Lawrence, appear again on the west coast of New-
fruadland, and extend many mules inland, probably en-
tirely across the island, though in places, specially
on the great elevated central plateau, they are capped
with granitic rocks, and scemingly have disappeared.

Here and there, also, are great mountains of mag-
nesian limestone, and in tne region of the Grand Lake,
and other isolated sections, are found carboniferous
basins, with small seams of very good bituminous coal.
Still this entire area, extending about 100 miles north
and south, and the entire width of the island east and
west, can be safely called a serpentine country, and
contains, according to Mr. James P. Howley's estimate,
5,097 square miles of serpentine rocks.

The region is exceedingly rugged and picturesque.
Cut by deep gorges and ravines, with towering and pre-
cipitous mountains, and craters of extinct volcanoes,
with streams and lakes of the most crystal clearness,
and evervwhere cascades, of from a few feet to many
hundreds of feet in height, combine to make a district
of surpassing grandeur and interest, not alone to the
mining engineer, but to anyone who loves nature in its
wildest moods.

The serpentines, with the granulite dykes which
everywhere intersect them, contain vast deposits of
minerals, and are to-day nearly virgin ficlds, except on
the immediate coast line, for the prospector and miner,
and certain to become in the immediate future the seat
of great mining operations. .

That the country has not long ere this taken a first
rank as a mineral producer, is due to its former iso-
lated position, its difficulty of access, except in small
sailing vessels, and other ulterior causes ; but now, with
regular and frequent steam communications, the pro-
spector and engineer are forcing their way into the
country, and soon it will be the scene of prosperous
mining camps, and a large mining industry. The
minerals met with are copper, which is found every-
where, magnetic, hematite, chromic and specular iron
ores, coal and petroleurn, gold, silver and lead, nickel,
iron pyrites, antimony, marbles, gypsum, mica and
asbestos; and it is to the latter that I shall devote a
fev: remarks.

The existence of asbestos in this great belt of
serpentine has long been known, or supposed, aad
several well known geologists, in their writings as far
back as ten and fifteen years ago, have predicted that
it would be discovered in quantities sufficiently large to
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be of economic value, but it has only been within the
past three years that the attention of the miner has
been turned 1n this direction, and 1t 1s now attracting
much interest in the Island. On the eastern coast of
Port au Port Bay, rising out of the sea to a nearly
vertical height of 1,800 feet, is a mountain known as
Bluff Head. This mountain determines the southern
boundary of the serpentines. IFor many miles north
the coast line is precipitous and lofty, culminating at
Cape Gregory in a bluff nearly 2,500 feet high. At
Bluff Head, and extending for about one mile north,
the beach is composed of conglomerate, very hard, and
highly polished on the surface by the action of the surf
which breaks upon it. The beach is strewn with
boulders of all sizes which have fallen down from the
cliffs, and nearly all of them contain seams of asbestos,
while the conglomerate of the beach itself is filled
with it. It was here the asbestos first really
attracted much notice. Long known to the fisher-
men of the neighborhood as * cotton ruck,” it came to
the knowledge of the Hon. Daniel Cleary, of St. Johns,
who some three years ago equipped a small expedition
to do some prospecting in the nighborhood.

The success met with was so immediate and
marked, that other claims were immediately secured,
till in a short titne some 30 square miles were taken up
by prospectors and speculators, and the past summer
has witnessed a large amount of development work.
Much of this w ik has been of the most satisfactory
nature to the owners, and proves the field to be a large
and valvable one, but from my observations a very
large part of the district now held, under leases and
licenses will be valueless as far as asbestos 1s con-
cerned. but this always is the case in a new mining
country where speculators rush in, and secure
claims, without having previously been on the ground.
About one year ago I visited the district and secured
claims on what promised to be valuable asbestos
ground, and with this as a basis to start on, the Hali-
fax Asbestos Co. (Ltd.) was organized. The property
consists of two areas of 640 acreseach, each containing
one square mile, and situated on both sides of a deep
gulch, or ravine, the dividing line being lengthwise
through this gulch. The ravine mentioned runs in
nearly a true north and south course, from the shore
inland for about five miles, where it is cut at right
angles by the valley of the Fox Island River, and ter-
minates at the inner end in this valley. The sides of
the gulch are very precipitous, having more slope where
we have been working this summer than elsewhere, and
rise to an elevation of 1,700 feet on one side, while on
the other they in places reach to a height of over 2,000
feet. The walls are nowhere, I think, in the entire
length of the valley, less than 600 or joo feet high. It
might be said of the property, that it is an ideal onc for
mining, as no hoisting engines, or pumping, will ever
be required in the future operations of the company.
The claims are about three and one-half miles from the
sea by the gulch, though but little more than two miles
in a straight line from the shore; we will, however,
reach the shore in the future through the valley of the
Fox Island River, which, though 1t makes a somewhat
longer'route, brings ns to the shore at 2 fine shipping
point, and admits of the building of a road with very
easy grades, in fact none whatever to speak of.

The Government of Newfoundiand being keenly
alive to the necessity of fostering its mining industries,
has undertaken to construct a good road by the routc
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we desire, to connect with the point of shipment, the
government railway, now under construction, and the
settlements of Port au Port and Bay St. George. This
road will accommodate all the claims in the district.
Active development was started on the 7th July and
continued till late in October, with the most satisfactory
results. The work extended over many hundreds of
feet along the gulch, and some ten or twelve large cuts
were made in the mountain side, through the surface
drift. In ecach opening quantities of asbestos were
found as soon as the rock was reached, while the
surface drift, which varies from three to twelve feet in
depth, 1s everywhere filled with loose fibre, entirely
free from the matrix, the result of the decomposition of
the serpentine, through the action of the frosts and
weather. The fibre runs up to 2% inches in length,
and is of the most beautiful quality, and difficult to dis-
tinguish from the Canadian product. In fact, the
peculiar green tinge of the asbestos, the color and
composition of the serpentine, the granulite dykes and
many other geological peculianties, go to prove the
remarkable similarity of this region with the Eastern
Townships of Quebec, where the Canadian chrysotile
mines are located. The company is much pleased with
the success which has met its first efforts, and will
begin mining operations on a large scale in the carly
spring. In many places where the cliffs are denuded,
seams of asbestos can be seen running through the rock,
and as these exposed places can be found from the foot
to the top of the hill, 1t proves the entire mountain side
to be asbestos bearing.

There are three remarkable water-powers on the
property, from any one of which a head of from 1,000
to 1,200 feet can be obtained to operate power drills
and necessary machinery for dressing the short fibre.
While we have been developing our property, we have
had as neighbors the Newfoundland Mineral Syndicate,
an English company, who own the arecas next our own,
and who started operations a short time previous to our
beginning. They also have met most satisfactory re-
sults, and I was informed by the engineer in charge
they were more than satisfied with their season's work.
Their areas also contain very large deposits of copper
hematite and specular ores. One vein of specular,
some 20 feet wide, is cut in many places by secams of
asbestos, which, to myself at least, is unique, and 1
should be glad to hear if such a thing has herctofore
been observed. A large amount of work has also been
done on the Cleary claints, where a hike satisfactory re-
sult has been met, while uwners of uther areas have
been lovking over thuar greund, and have dune some
prospecting on a small scale.

The summer’s work proves the value of the field be-
yond question, and it will at once come to the fore asafac-
torin the world’'s supply. Laboris both abundant and
cheap, and supplies can be readily obtained and landed
from vessel within a short distance of the mines. \With
water transportation at hand for the product, cheap
laber, and being much nearer the European markets
than the other sources of supply, the operators will suc-
cessfully compete with mines in other countries.

METAL IMPORTS FROM GREAT BRITAIN.

The, following are the values in pounds sterling ot
shipments of metals, ctc., from Great Britain to Can-
ada, as shown by the Briish Board of Trade returns
for December, and for the wholc of last year, compared
with those periods of 1892 :—
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Month of l)iccmber. Yfi’

192, x&)j.‘ 1892. 189?.
Hardware and Cutlery ....£ 6,361 £ 5,202 £ 95.633 £ 93.830
Pig iron....oovvveiinannn. 275 932 70.024 56,817
Bar,etC.ivieeiaiinnianans 1,800 2,289 37,255 28,556
Railroad ......... ceseess 027 7,300 373.550 503,656
Hoops, sheets, etc....... . 20610 2,005 83.469 67,514
Galvanized sheets ........ 1,184 1,203 60,367 71.170
Tin plates vovvevevinannns 13754 :7.463 225,780 220,323
Cast, wrought, etc., iron .. 6,076 5076 102,742 120,025
Ol (for re-manufacture).. 35934 _ 80,200 103,883
Steel teiiiniicniaiiiannne 7.041 5.300 135110 110,360
Lead ........... [P 212 500 30.730 16,362
Tin, unwrought .......... 823 4.923 39.504 35,408

Silver to the value of £740 was sent from Canada
to Great Rritain during the past year, whilst auring
1892, £1,332 worth was shipped. Of copper ore, £30,-
616 worth was exported from Canada to Great Britain
during 1893, against £38,841 worth the previous year.

THEY HAVE NAILED THEM ALL DOWN.

In the manufacture of nails it is not aneasy matter to bring out
an article that is at once a novelty and an improvement. The intro-
duction of the wire nail effected a remarkable change in this trade,
but after the first rush of its popularsty, 1t gained on the cut nail
more slowly, this slackening being due to the superior
holding power of the old cut nail. The barbing of bright
wire nails was then adopted, but the barbing of these
nails was not an unqualified gain, owing to the way in
which the fibre of the wood was torn in driving. Last
year James Pender & Co., Ltd., the well-known nail manufacturers
of St. John, N.B., introduced a distinctly new form of wire nail
which, when scientificaily tested, proved to be a remarkable ad-
vance over any other form of wire nail. The feature of this nail—to
which was given the well-desctved name of ** Bull-dog,” —was that
the surface was slightly roughened, and by this process an immense
gain in holding power was achieved The gain was sixty per
cent, over the bright wire nails, thirty per cent. oter the barbed
wire mail, and slightly more than the cut nail. The difference
was such that it enabled the consumer to use a smaller nail, or
otherwise a smaller number of nails of the same size, and stilt
give better results in holding power. The success of the rough.
cned nail was so unquestioned that uther manufacturers acknow-
ledged it by bringing out nails as ncarly like the * Bulldog*”
as could be made. This year James Pender & Co. are putting
on the Canadian market an article which, it is safc to say,
will create a revolution in the nail trade. This aail, which is
called the * Improved Bulldoz** is made roughened as before, but
is coated with a pecuhiar preparation. which not only increases its
holding power enormoausly, but acts as a preservative from rust. A
representative of Tie Cananiay EXGINEER, a few days ago, made
a test of this nail and was astounded at the result.  Whilea three
inch nail was easily drawn from a picce of white-wood, it took all
his strength to pull a smaller sized ** Improved Bulldog** nail.
Our representative writes that a simple test is all that is needed to
shuw that the new naii 1s as much sapenior to the Bulldog of last
sear, as that nail was supenur tu uther furms, and his opnionas
that James Pender S € *ave hit the aad un the hed mure
cffectively than ever before

REVIEW OF THE METAL TRADES.

MoxTrEAL, March 1st, 1894

The market remauns unchanged, and trade 1s so dull that there
15 practically nothing to report.  Scarcely enough business has been
carried through during the last few wecks to pay ordinary office
expenses It is reported that the Montreal Rolling Mills will be
closed down for a while. Reports from England show a somewhat
brighter tendency, though things thoce even yet are far from what
they should be.

Kuklow's German Trade Review spaaks thus of the pros-
pects for mining in the Dominion. ** In Canada mineral resontces
of cnormous wealth are only just beginning to be seriously worked,
and there is a fine opening for British capatal and industry in con-
nection with the coal, iron, nickel, petrolecum and gold deposits of
the Dominion There is good reason to belicve that Canada has
reached a new stage in its development, and that its progress is
likely to be far more rapid in the future than it has been in the

past.”



CANADIAN ASSOCIATION STATIONARY ENGINEERS.

——

A regular mecting of Montreal No 1 was held on Feb 15,
1894 The resignation of the president was the all-absorbing topic,
and was discussed for fully au hour and a hall, caused chiefly by
the president persisting in his resignation being accepted.  He con-
sented, however, to let it lic on the table for a time  1iis chicf rea-
son for wishing to resign was the lack of interest shown by the ma-
jority of the members in not attending the meeting.

The dinner committee made their final report, showing a small
deficit It was accepted asread, and a vote of thanks tendered the
commiittee. A vote of thanks was also tendered to Bro York, who
acted as secretary to the committee. The case of one member who
had been expelled for drunkenness was taken upand fully discussed.
It was unanimously decided to carry out one of the objects of theas-
sociation by allowing none but sober men to ramain within theranks.
Mr. Gilbert Jones was unanimously elected an hanorary member of
the Association. Two candidates who had made application for
membership were rejected, one of them not having passed a satis-
factory examination Some disappointment was expressed at the
action of the Moatreal Street Railway Co. in not calling through-
out Canada for applications for the position of Chief Engincer.
The Canadian Association Stationary Engincers, however, not
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being a labor organization, took no steps in the matter  An educa-
tional mecting was held on the 22nd ult., when the following ques.
tions were {ound in the box :—

(1.) Why does water put a fire out? This was left over till
the following meeting.

(2.) Wanted a rule to find the height of a chimney suited for a
plant of given horse-power.

Many rules and formul were submitted and worked out on
the blackboard by different members, and very fully discussed
Afterwards it was decided that the f{ollowing rule, with a good
admixture of practical experience, would be the most suitable for
general practice .—

Grate area, sq. ft x 120
Jheight in feet

One of the members thea submitted sample of a boiler tube
which had burst. Considerable discussion took place as to the
reason of this, but an expression of opinion on the matter was post
poned to a future meeting

==area in inches.

ToronTo Branch No. 1.—At a meeting of the Board ot
Examiners last month, matters were discussed relating to the
present state of the law, and J. Tait, M.P.P,, has consented to
introduce the required amendments to the Act at the next scssion
of the Legislature.
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Bennett & Wright

Engineers and Contractors
72 Queon Street East,

Complete Electric Plants

E. B. FEWINGS
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Contractor for complete Electric Lizhtand Power
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Mechanical Work. Telephone 2631.
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TORONTO

Robb Engine?ri—ng Co., Ltd

AMHERST, N.S.

Electric Light Wiring
Dynamos and Motors Repaired
Armatures Rewound
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COHSULTING ELEGTRICAL ENGINEER
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Electrica

ELECTRICAL INVENTIONS.

The industry of the world, whether mechanical,
electrical or chemical, is based on the invention of some
inventor, and may be very old or very young, as the
case may be. The extraordinary developments that
have within very few years taken place in electricity,
says G. E. Hesse in the Electrical Age, have shown
the world what an inventor can do when his genius is
used in the right direction and backed up with a good
technical education.  There is hardly anyone that re-
quires such a thorough scientific training as our elec-
trical engineer of to-day, and this fact is recognized
more and more as time advances. It is a young indus-
try, and, like the men that work in it, young, vigorous
and pushing. Capital to the extent of many hundred
millions has been invested and is continually going in
for new and various applications of the science. Noth-
ing is 1o good or sacred here, and a thing that a year
ago was considered perfect has to-day to give way for
something still better. One would naturally think
that it would be a very risky business to engage in, but
this does not seem to be the case, judging from the ease
with which capital can be secured for it. This is a fact,
because every electrical concern keeps up with the times
and does not stand still. Problems relating to measur-
ing, transforming, transmitting, heating, etc., have been
presented and quickly solved in many different ways,
and so far very satisfactorily. Once. now and then,
the inventor comes across a stubborn and intricate
question, and it looks as if all the skill and patience be-
stowed upon it were thrown away for nothing. It
has to be solved, nevertheless, it being too important
to let rest, as every new departure means honor and
increased business to those who are working onit. In
this category we have to class production of electricity
direct ; an economical way of storing it, which probably
will be radically different from the present way; elec-
tric traction without any overhead construction, and a
more reliable lamp, with the same or higher efliciency
than the present makes for out-of-door illumination.
They are very hard to solve, some of these problems,
and they require both capital and intelligent labor if
anything good shall be accomplished. There are capi-
talists willing to invest money in just those jthings, but
how shall the inventor know where they are? That is
another problem, and sometimes almost as hard to solve
as a difficult electrical one.  This obstacle ought to be
done away with in some way. An engineer is very sel-
dom also a business man; he has in fact nctimcto
think about money matters, and must consequently be
associated with some one who understands that part of
the business, which indeed is very essential, if eventu.
ally the problem is successfully solved.

It is not generally known that lepers are proof
against electricity, and in this connection a story is
told by H. Diamond in the San Francisco Examiner
which will prove of interest : “ Dawn at Honolulu,” he
says, “ I had a battery and worked the innocent Kana-
kas with the old trick of the five dollar gold piece.
That ig, I'd place the piece in the bottom of a jar of
water connected with the battery. Then I'd tell the

1°1epartment.

native boys that they could have the money if they'd
pick it out of the jar and h>ld the handle on the other
pole of the battery at the same time. Of course the
moment their hands struck the water the circuit was
completed, their fingers would be doubled up and they
couldn’t touch the money if their fortunes had de-
pended on getting it. | had many a laugh and achieved
quite a reputation among the boys as a wizard who con-
trolled the devils in the water. One day when several
young ladies were in the office, alad came in, pushed
on by a number of companions who had attempted to
secure the five dollars and failed. He had been per-
suaded to try for the money, and I explained the trick
to the ladies in an aside as I arranged the apparatus.
The boy took the handle, and we all prepared for a
great laugh. He put his hand into the water, slowly
drew out my fiver and quietly walked off with it, while
I stood with my mouth open, afraid to face those girls,
and praying for a volcanic eruption to turn the trend of
thought. The boy had the leprosy, and the electricity
didn't affect him.”

A prick manufacturer in Auburn, Me., has ar-
ranged an electric motor to do the work of horses in
grinding. In all yards where horses are used it is an
established fact that one of the greatest troubles
experienced in the windlass and treadmill is the rapid
decline of the horses, as the strain upon their shoulders
is so grcat that they succumb in a very short time.
Other New England manufacturers are adopting the
use of electricity in their plants, and with such excel-
lent results as to promise the opinion that it will soon
become universal.

&C’Cﬁc %shes.

Ermira and West Montrose, Ont , will 1i? ely be connected by.
telephone.

Toroxto Electric Street Railway Co have now placed motor
cars on their all night routes.

Tue Holmes Electric Co . Toronto, are transferring their ap-
pliances to new and larger premises.

Winsiree Electric Street Railway has now made its fare 12
tickets for 25 cents, or 50 for $1, a move in the right direction.

A DOILER atthe St. John, N.B., light and power station broke
down last month, and the lighting and car systems became disor-
ganized.

MEssSRS ANEARN & SorER, of Ottawa, have received an order
from the Toronto Railway Company for forty additional Westing-
house equipments.

Tue Electric Light Co., Windsor, N.S., are increasing their
plant, and have ordered a 150 horse-power tandem compound Robb-
Armstrong engine.

Ix the British Columbia Parliament, permission has been asked
to introduce a bill for theincorporation of the Consolidated Railway
and Light Company.

Tae new transfer ticket is now in force on all the Montreal
Street Railway's routes. Some slight alterations in the routes
traversed have been made.

Tae Canadian General Electric Co.’s new electric rock drill
was tested recently at the Sault Ste. Marie Canzl, and is said to
bave given bighly satisfactory results.

THe Knights of Labor, of Montreal, adopted resolutions con-
demning the insufficient insulation of electric wires, which had
czuscd innunicrable injurics to linemen.
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THLEPIONE communication between Sydney and Victoria,
B C, was formally opened about the middle of last month.

I W SavER has been elected president, and \W Sutton, vice-
president of the Montreal Jumor Electric Club.  The secretary is
H. Q. ] Overton, Montreal

Vicrorw, B.C., city council has called in an expert to report
as to the condition of their electric light plant, with a view toits
being put into a more efficient condition

A 13-sTATION Eco Watchman's Regulator has been instatled in
Mair. Son & Co’s confectionery factory, Halifax, by John Starr,
Son & Co.. manufacturers of clectrical supplies of that city

Jonx Starg, Sox & Co., Halifax have sold between 45.000 and
50,000 of their make of incandescent lamps in Canada, and the
«Star ** trade mark is now quite a familiar sign on electric lamps,

Tue Montreal Stre*t Rulwzy Co have been authorized by
Cote St Antoin= Council ta put a double track through Glen Bridge
t) connect the St Catherine Street and Notre Dame Street lines

Eucexe BarLowix, to whom we have referred in a recent num-
ber, has succeeded in regulating the electric current produced by
wind puner He has nuw fitted up his residence with the electrnic
light.

A A Waietit & Cu s electric light station, at Renfrew, Ont.,
has been undergoing renovativns, and s descmibed by the
Mercury as Leing the neatest and best-kept dynamo rooms now in
the Province

1T has at length been decided at Cote St. Antoine that theroute
of the proposed Mountan Electric Railway shall be by Mountan
Avenue, from Sherbrooke street to the Boulevard, and thence to
Montarville

Tue Hamilton Radial Electric Street Railway Co are applying
to Legislature to increase their capital stock from one to two mil-
lion dollars for the purpuse of eatending their hnes to Mimico,
Elmira and other places

ARRANGEMENTS are being made to ‘connect New Westminster
with Steveston, Lulu Island, by an electric tramway It will be of
great benefit, says the B C. Commercial Journal, to the farmers on
the island and also to the cannerymen

Jous Starr, Sox & Co., manufacturers of telephones, Hali.
fax, have fitted up a new warchouse system of telephones in Stair,
Son & Morrow's new establishment, Halifax, also a similar system
in G. H. Hamilton & Co 's laree biscuit factory, Pictou, N. S.

Tue Spring Bank Electric Railway Co., who propose to con-
struct an electric railway from london, Ont., to some point on the
River Thames, where a hotel and recreation grounds will be laid
out, are applying for incorporation. The leading spirits in the
enterprise are H A. Everitt and S. R Brake.

TuE storage batteries and electric light plant of 17 h p at
Mimico Asylum, which is capable of supplying 175 lights, arein a
ruinous condition \Ve understand that Benunett & Wright have
reczived the contract for a new plant of 6o horse power, capable of
giving 600 lights. The cost is stated to be $14.000.

Tue Montreal Park and Island Railway Co. propose to estab-
lish a night freight service to run between midnight and sam to
" Back River. They think they could bring dairy products to the
city and take coal and manufactured articles to the former at
cheaper rates than those at present in force on the C.P R.

CARLETON PLACE, Ont., council are discussing the granting
of a bonus to T. W Ness & Co. Montreal, in retumn for this firm's
operating an establishment there for the manufacture of electrical
apparatus, employing an average of 100 men per year. The bonus
asked for consists in property valued at $20,000 and exemption
from taxation for fiftcen years.

IT has been decided by the directors of the Galt and Preston
Railway to make the rails of the ordinary weight in use in regular
railway construction, and the gauge the same The rolling stock
also is to be such as is used on ordinary railways, and close connec-
tion is to be observed with the trainson the mainline  The scheme
thus makes the electric railway a sort of branch of the other. thus
saving the trouble of transhipment

Froy the annual report of the Bell Telephone Co. of Canada,
1t appears that 2,63y subscribers were added last year, the total
number of instruments in usc being 26,806 The company now
owns 275 exchanges and 256 agencies. Over 1,600 miles of wire
were added to their long-distance system during the year, the total
long distance system now in operation being 12,071 miles of wire
on 5,008 miles of poles. It has also now made exclusive contracts
with all the larger towns in Ontario. The report was considered
highly satisfactory by shareholders
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Tue Royal Electric Company, Montreal, have brought an
action against the Electric Street Railway Company for $27.520,
on the ground that the railway company's action in placing the
return wires in their system under ground had rendered their own
wires useless. The Royal Electeic Company claim as damages the
expense of placing new return wires above ground.

Tue new power-house to be built at Stoney Creek for the
Hamilton, Beamsville and Grimsby Electric Railway, will be of
brick and stone with asphalt roof The engine and dynamo room
will measure 40 x 60 feet, and the boiler-room 40 x 30 There will
be two dynames and two boilers, provision being made for an addi-
tional boiler. The stack will be 115 feet high

A Goop many people have expressed surprise at the title of the
Boynton Bicycle Electric Railway, reference to which was made in
our last number. To such, the following, being Mr Boynton’s
claim for his invention, will give fuller information: 1st—A rail.
way hne constructed with a single supporting or bed rail supported
by a suitable structure for retaining the rolling stock on the bed
rail  2nd—A railway structure open on one side and adapted to
support and guide rolling stock. 3rd—A railway structure
adapted to support and guide rolling stock, formed of bent rauls or
beams to encircle the train.  4th—A railway structure adapted for
a quadruple single rail line, two of which are surface tracks 5th—
A railway structure adapted to support and guide ¢* bicycle " rolling
stock, the overhead guide rail being so placed at the curve as to tilt
the train towards the radius of the same, for the purpose, and sub-
stantially as set forth. 6th—A railway switch constructed and
operated to shift the bed rail and guide rail simultaneously.

LITERARY NOTES.

We are glad to welcome a new and nicely gotten-up periodical
called the Techuical World, the publishers of which propose to
give abstracts of chemical mformation from trade and scienufic
journals. The new journal will endeavor to glean the scientific
field thoroughly, to separate the wheat from the chaff; but at the
same time it does not pretend to render the original sources of its
information unnecessary. It will merely draw the reader's atten
tion to subjects in which he may bs interested, and then tell him
in an accurate manner where further information may be obtained.
The Technical World is published at 1410 G Street N W, \Vash.
ington, D.C.

The Halifax Critic, which built up an enviable reputation as
the exponent of the mining, manufacturing and commercial interests
of the Maritime Provinces, has entered upon an advanced ficld of
usefulness, having made its last appearance as The Critic with its
issue of February gth. It has been absorbed by a limited company
with capital and influence to maintain and rapidly promote the
high aims of the founder of that journal, and it will hereafter
appear as the “ Canadian Colliery Guardian, Critic, and Journal of
the Iron and Steel Trades™ No doubt the Guardian will have
even a wider circulation than it had in its old form. The subscrip-
tion price is $1. or $1.50 when not paid in advance.

\We are in receipt of the **Papers read before the Engineering
Society of the School of Practical Science, Toronto,” published (by
order of the society) by the ] E Bryant Co.npany, Toronto. The
papers have mostly been contributed by studeats and graduates of
the school, and are upon such interesting subjects as ¢+ Bridge
Specifications,” ** Sewage Filtration,” ** Electric Traction,” etc.

The Bell Teiephone Co.
of Canada, Limited MONTREAL

Manufactures and has for sale every description of

Telephonic =23~ Electrical Apparatus

Line Material and Supplies
, Public Buildings,

Will furnish tenders for ﬁupp?‘ing Warch
Hotels and Dwellings with
Private and l.ocal Teloephone Systoms, Burglar Alarms
Hotel, Elovator and otheor Annunciators, Hotel Room
ana Firo Calls, Electric Bells, Push Buttons, etc.

1Vill also furnish tenders tu cities, towns and villages for

FIRE ALARM AND POLICE PATROL SYSTEMS

Catalogues will be furnished on application.

Montrrat—Bell Telephone Building, 367 Aqueduct St.
Toroxto—Bell Telcphone Bullding, 37 Temperance St.
HauiLrox~Bell Telephone Bailding, Hughson St.
O7rawa—Bell Telephone Bullding, Queen St.

uvzszc—Bell Telephone Building, St. John and Palace Sts.
Winxtrxc—Forrest Block, Main gt.

SALES
DEPARTHENT
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J. M. HARRISON H. A, BRYLBR

Montreal Electrical Supply Co.

practical Electrlal 781 Craig Street
ractical Electriclans
Manufacturing Contractors MONTREAL

Telophones, Annunciators, Bells, Batteries
Push Buttons, Burglar Alarms, etc.
Electric Light, Wiring of Stores and Offices

Concealed Wiring of Private Houses
Compiote Installation of Electrle Light Plants
Elootrlo Light Fixturos and Drackots
N.B.—~Repairs of nll kinds neatly oxocnted

- 1t Is nolongerne-
PR N ] Cessary to import
o .- A

u;}{.’“? <~] Carbon Points.

i The

:z:> Peterhoro
Carhon and
Porcelain
HiN
Limited

Can furnish them equal to any in the world, as they are
MANUPACTURRRS OF
Carbon Points for all Systoms of Arc Light, Battory
Plates, Carbon Brushes, and all kinds of Porcolaln
for Electrical and Hardware linos.

E. W. EVANS, Agent, 10 King St W., TORONTO -

J. . G UTAYT

Manufacturer of
Dynamos, Telephones for Warehouses and
Main Lines, Switchboards.
DEALER IN ELECTRICAL SUPYLIES.
Correspondence solicited from firms not represented in Quebec.

Qice: No- L onult anyetalot Srect = QQULebec
JOEN STARR, SN & G0,
(LiMiTED)

2, 4 und 6 DUKE STREET
Halifax, N.S.

' Manufacturers and Dealers in

A “Starr” Incandescent Lamps

3 ““Unique” Telephones
“Starr” Automatic
Annunciators

§ ‘“Samson” Batteries and

b Electrical Apparatus and
; supplies IHustrated Cataloguc

on application.

Cutta Percha

BELTING
will not SLIP nor STRETGH

I ™05 FORRESTER, Agent oyirea)

[} 4

DICK’S PATENT

N

Low Rates for Insurance on Mills and Factories, wherever situated

CORRESPOND WITH

C. R. G. JOHNSON, Fire Insurance, MONTREAL

MENTION “CANADIAN ENGINEER.”

BORING MILL, Capacity 104 in. Diameter; 64 in. deep.

WEIGHT, 41,000 POUNDS.

g

AN & SON,

JOHN BERT

DUNDAS, Ont. &

¥

Machinery; Woodworking Machinery.

eSO, W rite us for Photos and Pricos.
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CARE OF BOILERS.

A wnter in Power says  * During my twenty years' experience
with steam boilers, 1 have taken note of the following points A
boiler should never be blown out while hot.  Portable tubular boil-
ers should stand at least twelve hours after the fire is out before
letting out the water.  Stationary boilers should stand long enough
to allow the brick walls to cool. 1 usually let my boilers stand
from eighteen to twenty fuur hours, and by sudoing 1 keep the dirt
n solution and can wash it out withont any trouble. In case there
is any scale 1 use a boiler pick and a good scraper. When there
is any hme in the water, the latter should pass through a good puri-
fier before being pumned into a boiler. Water should never be
pumped into a boiler cold, as it makes hard tiring and allows all the
impurities in it to enter the boiler.  In case the scale is hard, and
cannot be easily removed, saturate it with coal ol before filling the
boller with water.  This will lovsen the scale without haim to the
boller A good skimmer properly constructed and properly attended
to will do much toward heeping = boiler clean, but canno! be relied
upan Al boilers should be opened and thoroughly cleaned at least
unce 1in two weehs, as they are often burned by relying vn some
automatic device for keeping them clean that fails to do its work.”

THE CANADIAN ENGINEER.

POLISHING IRON RAILS, PATTERNS, ETC.

Railings, patterns and other iron castings can be greatly un-
proved in appearance by a simple preparation of oi! of turpentine
and oil of vitriol. Take any required quantity of the former, and
add gradually, drop by drop, the oil of vitriol. The acid will pro-
duce at first a dark precipitate in the former, but add the latter
until this ceases  After this pour off the hquid and wash the de-
posit vath water, 1t is then ready for application to the iron, which
should first have been cleaned and gently heated

TO MEND IRON VESS-ELS OR BOXES.

Sometimes small holes, cracks or seams are made in iron ves-
sels, and a simple method of repair may be appreciated  An ecasy
way is to melt, say about } pound of sulphur i an iron pan over
the fire, and this done, add, say 24 ounces of fine black lead  The
mixture should then be blended thoroughly by stirring, after which
it should be allowed to harden.  When wanted for use break off a
piece of the mixture, put it on the part to be mended, which, by
the way, should first be thoroughly cleaned, and then use a hot
soldering iron, as is done, in tinsmith work.

J. T. NiICOLSON, B. Sc.
MONTREAL, QUE,
Protessor of
Mechanical Engineering & Thermodynamics
McGILL COLLEGE.

CONSOLTING MECHANICAL ENGINEER

Tests, Examinations, Reports,
COMPRESSED AIR o Spccialty

JOHN CGALT, C.E &M.E

(Member Can Soc. C.E.)
Consulting Engineer and Expert

Specaiadines .

Water Supply and Sewerage, cte.
Electric Power, Lighting, Raflways, etc.

Offires :
Canada Life Bullding, - TORONTO

WM. MURDOCH, D.L.S.
CIVIL ENGINEER

Surveys, estimates, designs, specifications and
superintendence of works for the water supply and
sewerage of towns, drainage and reclamation of
waste lands and the development of water power.

74 Carmarthen St. (Cor. Leinxter)
ST. JOHN, N.B,

THOS. A, S. HAY

Ofember Can. Sow. GR)

CONSULTINC ENCINEER

Ranh of Comiuerce Bullding .
PETERBOROUGH, ONT.

Surveys, 'lans, Reports and FEsthinates prepared for Steain
atd Klectric Raliways, Steel, fron and Tunber Bridges, Water
Supply, \l?dn\mo Power and trrigation, City and xuburtan
Drainage, floads ana Culverts, Mlnufaclullnc Fstablishinents.

Mechanical Drawings and Desigus of Special Machivery and
IMtents. Minlug Lands exatnined and reported on.

T. C. KEEFER, C.E.

(Mom. Can. 8cc. O.E.)

CONSULTING FNGINEER
OTTAWA, ONT.

F. H. MASON, F.C.S.

First<lass Certificates In Chemistry and Metatlurgy from the
Royal Schiool of Mines, London , late Chemist and
Assaver to the Newber) .Vautln (Putents)

Gold Extraction Compan)y, Ltd,

Assays and Complete Analyses of all Minerals
THYE ASSAY OFFICE
Arlington!Place, - -  TRUROQO, N.S.

ALAN MACDOUGALL

(M. Can. Soc. C.E., M. Inst, C.E.)

Oivil, Banitary, and Hydraalic I'ngineer

Plans and Estimates prcpnrcd and Surveys under-
taken for Waterworks, Sewerage, Irtigation and
Land Drainage. Domestic Samitation, Pluinbing
and Ventilation of Buildings a specialty. Construc.
tion Superintended.

32 Adclaide St East, TORONTO

LOCGAN & RANKIN

Oonsulting Bngineers
MECHANICAL and MARINE

Plans and Specifications prepared.
Construction Superintended.

Office : Canada Life Bldg., TORONTO
Telephone 1533.

A. LEOFRED
Graduate of Laval Mining Engineer

Hend Ofice . . . QUEBEC
UBranch Offices :—17 Place d’Armes Hill, Montreal,
and at Sheibrooke, Que.

Mines and Mineral Products

W. R. BUTLER, M.ENC.

Assoc. M. Inst, C.E,, M. Can. Soc. CE.

CIVIL ENGINEER

Plans, Estimates, etc., for Railway, Water Supply,
Sanitary Works, etc., etc.
Lectures in Civil ¥l eering, Kings College
University, Windsor, N.S,

Montreal School of Electricity.

A limited number of pupils can be accommodated at
the above institution.

A thorough course given in practical and theoret-
1cal Llectrical Engincening. Class hinited. Terns
moderate. Apply personally.

. 0. SIEBERT, Electrical Enginoor
6. C.8 ' 4% Church Street

St.Jean Baptiste Eleetrie Light Co,

O. MORIN, Pres. 8.Z.LEBEUF, Gon. Man,
City Ofico: IMPERIAL BUILDING
Works : Cor. Rachel and Montana Streots
MONTREAL

INCANDESCENT ELEGTRIC LIGHTS

for Workshops, Stores and Resfdences.

WARING, WHITE & CO., Engineers

ST. JOHN, N.B.

Makers of the
Simplex
Compound
Engine

Patented Dec., 1893

HIS new cngine combines all
the advantages of the costly
compound engine with the sim.
plicity of the ordinary high pres.
sure engine  Send for further
particulars before buying else-
where.

PPYT YT TTIY YN

.

ESTABLISHED 1835

Phoenix Foundry and| Pond St,
Locomotive Works | ST. JOHN, N.B.

JAMES FLEMING

Successor t0 Gro. Fresmine & Sous

Manufacturer of
Locomotives, Marinc and Stationary Steam Engines, Steam Boilers,
Ship Tanks, Bridges and Machinery of every description.

STIRLING & BROWNLEY—~

Brass Founders and Machinists ST. JOHN, N.B.

Sole Manufacturers and P

of the

BROWNLEY INJECTOR

Unequaled for cffectiveness and
simplicity.

In the Brownley In.
jector there is not a
single valve, and no
complicated parts to
get out of repair. A
child can learn to work
it in five minutes. Equally adapted
to locomotive or stationary boilers,
and works in any pressure from 120
ibs. down to 6 lbs. steam. Can be
attached to boiler or steam oipe, and
no jarring will cause it to break.

All that is ncedod is a test to show ita superiority over all other
injoctors.

MACHINERY CATALOGUES.

Wo Print them to Perfection.
Writo us for Quotations.

MONETARY TIMES PRINTING CO., LTD.

TORONTO, ONT.
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ALLAN FOUNDRY AND MACHINE WORKS

(FoxmERLY ALLAN DBROTUERS)

CARLETON, ST. JOHN, N. 8.

Saw and Gnist Mill Machlnesy, Patent Lath Machines, Rotary Feed Gears,
Soll Pipe and Fittings, lron "and Steel Shaftng, Hangers, Pulleys, Gears,
Stone Cutting and Pohshing Mactinery, Architectural Iron \Work, liridge,
Railroad and Ship Castlogs, Ships’ Windlasses, Capstans, Pumps, Cabooses,
and Casungs of every description, Ships' Yellow Metal Castings, Brass
Work, Bells, ete., cte.

Maring and Stationary Enpines

WALTER H. ALLAN, Manager.

ALEX. RANKINE, Proprictor.

T

- 1 Track, Machine and Car Bolts
W Bridgs Bolts ard Rads

Nuts, Bolt Ends, Lag Scrows
Boiler Rivets (Steel and Iron)

R. R. RAMKINE, Manager.

St. John Bolt and Nut Works

ST. JOHN, N. B,

) Girder Rivets (Stee. and {ron)
? Wharf and Railway Spikes
¢ Springs, Axles

Edge Tools

A, & K. PhhoaNnoN

(¢ Polytechinte Schaol of Maontrealy

Cixril Enginecers

tron N > KA Z \Structural
Bridge , Iron
and T Work

Desligns, Estimates and Speolfication Furnished

Works: City Office:
Cor. Canal and St. Columban Sts. | 7 Placo d’Armes
Telephone 9237 MONTREAL

J M SHANIY (M Am » € B, M Can8 C BV J 3 McCakTIn, B.A.Sc. (A M.Can 8.C.E)

SHANLY & MCcCARTHY

CIVIL ENGINEERS, STAtDARD BLoc., MONTREAL

I —

oy

|

Surveys, Plans, Estimates, etc., or Railways, Bridges, Drainage, Waterworks,
ete. Construction Superintended

A TO Steam Users_—m
JOHN C. TAYLOR & €0.’S Celebrated English

Vegstable Boiler Compesition

For the total provention and removal of incrustation, cor-
roslon anad pitting, also for proserving the plates, and for
proventing leakago of bed taps, wator gnuges, ctc,, in Sta-
tlonary, Locomnotivo or Murino Boilers. Unrivalled for its
officlency and presorvation of plates, otc. Enquiries
solicited. Testimonials of tho highest character furnished
and satisfaction guarantecd.

SAMUEL FUGE, Sole Agent for Canada
464 Dundas St., LONDON, Ont.

To BUILDERS, CONTRACTORS
and DEALERS . . .

Wo Manufacture the

Thorold Cement
>

it is the Best

Hydraulic Cement
Writo us for Prices

ESTATE OF JOHN BATTLE, - THOROLD, Ont.

Finlayson
_Water Tube
Marine Boilep

FOR

Yachts, Launches
and other
Steamers

Themost efficientand

;> reliable Water Tube
. Boiler in the market.

Has entirely new fea.

T ; tures ansd m r?ve-

N . : S s ments. Send for
;!MX% >~ 1llustrated Catalogue
NAARE, of Boilersand Engines

DOTY ENGINEERING WORKS,
15 YORK ST.. Op, Union Suution. TORONTO, Ont.

REHMW'S DUPLEX STEAM TRAP

Sont on 30 days trial

Absolutely Automatio. Sensitivo, Adjustablo.

THOS. DOWN & CO.’ Sole Manufacturers for the

Dominfon.

28 AND 30 DALHOUSIE ST., TORONTO, ONT.
Fine Brass Castings A Trial Order Solicited

E. LEONARD & SONS,

LONDON, CANADA

o BNGINES and
BOILERS

DESIGNS
Steam Plants Equipped for all Purposes

Highost Economy, Rogulation Perfect, Send for Clrcular
Interviews Deslred

79 Yory: St.

THOS. NOPPER, Sales Agent

J Toronto.
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—d S ‘“Ferrona”

Ltk TR R LAyt 'y ;'l LILERAI v-.u' = 2 'l':l\ .
I ‘“Hematite” an Plg‘ Iron

L LE ‘**Foundry”
.ﬂ:l R e e T e e MANUFAGTURED By

PedGL S RR6S. NEW GLASGOW IR, GOAL & BATLWAY 60, LD,

\Vill give better results than any mixture of imported

Slate ROOflng Metallic cei“ngs irons. The former for strength cannot be sur-
Sheeot Metal Work Skylights passed, the latter for smooth, soft castings
s iy and as a scrap carrier cannot be equalled.
The Trade Supplied .
Complete analysis furnished when required
124, Adelaide St. w., TORONTO Shipments made promptly. Quotations by wire where necessary.
"Phone 360 HARVEY GRAHAM, Secretary

Bertram Engine
Works Co.

and Joha Doty Engine Co., Ltd.
Manufacturers of
Marine Engines Corliss Engines
Hoisting and Vertical Engines
Marine, Stationary and Portable
Boilers
Roberts Safety Water Tube Boilers
Mosher Water Tube Marine Boilers
Mining Machinery, Ore Crush-
ers, Stamp Mills
and General Machinery.

Prompt ship and satisf: y fulfilmen
of all contracts.
Estimates and prices on application, 1

BERTRAM ENGINE WORKS CO.

Bathurst and Nlagara Sts.

TR MINING and MILL

Foundry Facings MACHINERY
East India Plumbago C —

Successors to Doty Engine Works Co, B : '- R GB|N & SADLER . : -

MANUFTACTURERS OF. °

VAT
MONTREAL: : o
2518 3 2520 NOTREDAME 57129 BAY.. ST,

team Engines, Rock Crushers, Boilers, Derricks
Shippors of Core Compound

8teal.n Pumps, Water u.’lxe.ela, Brass and Iron
Moulding Sand, Fire Clay, Foundry Supplies, etc. Sastings of cuery description ~
Hamiiton Facing MIll Co., HAMILTON, 0T, | ALEX. FLECK, Vulcan iron Works, OTTAWA

CASTSTERI.LWOREKS

oF

FRIED.KRUPP, v
a L) CERMANY 4
REPRESENTATIVES FOR THE DOMINION OF CANADA: :

JAS. W. PYKE & CO,,

35 St. Francois Xavier St., MONTREAL.

Locomotive and Car Wheel Tyres. Steel Tyred Wheels. Axles.
Crank Pins. Forgings, &c. &c.

THE HAMILTON ENGINE PACKING CO.

MANUFACTURERS OF
Clappison’s Improved Expansion Ring, Secticnal Ring, and 25 King St. W.
Coil, Squ: re Flaz, Usudurian and other Sheet Packings.. HAMILTON, ONT.

OUR LPECIALTYES.—Expansion and Sectlonal Ring and Coil Packings, Vuleanizing Plumbago, Wire Insertion.
Common Rubber and Ralnbow Sheet Packings, Rainbow Tube Casket Packing, Square Flaz Water Packing, Asbestos Wick
and Millboard Packing, Leather and Rubber Beliing, Lace Leather, Mineral Wool Steam Pipe and Boiler Covering, Champion
Tube Scrapers, Boiler Purger, ete.  Write for Clrculars, Price Lists, etc.
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~g ndustrial \| otes.

A, C WiLsoxn & Co are establishing a pottery at New West-
minster, B.C. N

Tue Deseronto Car Works are hard at work making box cars
for the I.C. RR.

Jos. Jasmin has the contract to build the new convent at Stan-
stead, Que., for $11,000.

J. L Vipar & Sox, machinery agents, Quebec, have assigned.
Liabilitics about $8,000.

Nicuors & Sox's broom handle factory at Carleton Places
Ont., has started operations.

A NEw church is to be built at N. Germaine, Que., to cost
$12,000. Tenders are invited.

Tue iron foundry business of E. Chanteloupe & Co., Montreal,
has been taken over by J. N. Fulton.

Tue Mustard Roller Flour Mill, Wyoming, Ont., has been
burned. Loss $12,000. Partly insured.

Tue wholesale and retail hardware firm of Thos. Wilson &
Co., Montreal, is said to be in business difficulties.

Jouxn Hratn's flour mill at Wardsville, Ont., has been destroyed
by fire. Causeunknown. Loss, $4,000; not insured.

Vaucnax's saw mill, at Port Arthur, Ont., was another prey
to the flames last month. Loss, $3.000; not insured.

Tue Rathbun Co. are making a new engine of 250 horse-power
for the cement works at Napanee Mills.—Kingston News.

Tue Hart Emery Wheel Co., Hamilton, will in future sell
their manufactures themselves instead of employing agents.

Tue assets of the Hault Manufacturing Co., Ingersoll, Ont.,
amounting to $72,000, have been sold to H. A. Ellis for $16,000.

MacHixgRY is being ordered for the Edmonton, Alta., Creamery,
which, it is hoped, will commence operations about the end of May.

Tue Dodge Wood Split Pulley Co.'s works at Toronto Junc-
tion, which had been shut down for some time, have now resumed
operations.

Ture Sylvester Manufacturing Co.'s implement warehouse at
\Winnipeg was burnt down early last month. Loss between $5,000
and $6,000.

THe Windsor, Ont , planing mill has been completely destroyed
by fire, together with a large stock of lumber. Loss, $10,000:
insurance, $5,000.

A MOVEMENT is under way at St, Thomas, Ont., 10 organize a
joint stock company to operate the old Elgin Brewery, which has
been closed for some years.

Tue St Johns, Que.. Stone Chunaware Co is now known as
the John L. Cassidy Pottery Company. Application for in-
corporation has been made.

Tue Albion Hotel, at Stratford, Ont, has been partially de-
stroyed by fire. Loss, considerable. The building and furniture
were insured for about $19,000.

ANDERSON & CALVERT, implement dealers, Winnipeg, have
dissolved partnership. F. J. Calvert retires, and H. F. Anderson
will continue the business alone.

A New steam fire engine is wanted by the Toronto authorities.

OtTAwA is to have a glass.blowing establishment. It will

produce ornamental and colored glass.

A company is being formed under the name of the Ketchum
Gas Co., Toronto, for the manufacture of gas machines and articles
for the economical consumption of fuel.

Tue *1ldeal”™ Washer, Churn and Wire Mattress Co, St.
Thomas, Ont., have liquidated. On setthng up it was found that
all that could be paid to creditors was 1 ceat on the dollar.

LawreNCE & Sox's sash and heading factory, planing mill and
drying kiln, at Watford, Ont., have been burned. The fire origi-
nated snmewhere between the boiler and the drying kil Loss,
heavy, with only small insurance

Tuz purchase price which the Windsor and Annapolis Rail-
way Co. are to pay to the company operating the trunk linc between
Halifax and Yarmouth is £265,000, of which £130,000 is to be in
4 per cent. debenture stock, £50,000 in 5 per cent. preference shares
of fzocach, and {85000 in ordinary shares. The name of the
road, says the Halifax Herald, will hercafter be the Dominion
Atlantic.

Josgrit Grav's saw and chopping mills at Chepstow, Ont., have
been burned. Loss, $2,000; not insured.

Naxaimo, B.C., is petitioning for a new drill hall, and for the
carly construction of the proposed fortifications.

Tue Canadian General Electric Co., Peterboro’, are going to
engage i.: the industry of car building in addition to their other
business.

Toronto Gas Co. are being sued for $1,500,000, which, it is
claimed, is the amount of money overpaid to the company by con-
sumers since 1886.

Tue James Morrison Brass Manufacturing Co.’s factory at
Toronto was last month badly damaged by fire to the amount of
$30,000. It was fully insured.

James InceLts, who has a large factory in East Jordan,
Mich., for the manufacture of hame fasteners, is thinking of starting
a branch factory in Windsor, Ont.

Tus losson E. C. Moore's nail factory at Cold Brook, N. B.,
which was destroyed by fire last month, will amount to $40,000,
the insurance being about $16,000.

Tue Bell Cigar Factory at St. John, N. B., has been com-
pletely gutted by fire. Causeof fire unknown. The loss will be
heavy, with considerahle insurance.

Tue officers for the Richmond, Que., Water Power Co. are :
President, Frank H. Nunns; vice-president, W. E. Jones; and sec-
retary-treasurer, F. C Cleveland (Coaticook).

Ricuarp Sumith, of Sherbrooke, in company with Mr. Rice, an
-American, contemplates the erection at Beebe Plain, Que., of an
establishment for making paper with machinery.

OTTAWA capitalists propose to build a sanitarium for the treat-
ment of chronic diseases, at a cost of $30,000. The building will
be fitted up with vapor baths and all modern appliances.

Tue water-works at Granville Ferry, N.S, were formally
opened a short time ago. At a trial made in order to test their
efficiency in case of fire, the servicegave entire satisfaction.

Tue Norris Roller Mills, St. Catharines, the Fyfe Mills,
Thorold, both situate on the Welland Canal, and the stcamer
« Persia,” all the property of the late Jam es Norris, of St. Cathar-
ines, are to be sold.

Tue L. H. Young Manufacturing Co. is applying for incor-
poration. It will manufacture and dealin iron, copper and other
metals. Its capital stock is to be $3500,000 and chief place of
business will be Montreal.

Hazex Dary, working in Ungar's Laundry, St. John, was
caught in a belt, carried up to the shaft and dashed against the
wall, where he would have been killed on the revolutionary shaft
had not the machinery been instantly stopped.

THERE is a rumor that James Hay, jr., the Woodstock, Ont.,
furniture manufacturer, who has a $60,000 contract for supplying
ali the cases of the Singer sewing machines in Canada, is thinking
of establishing a factory in Windsor, Ont.

Mox~TREAL City Hall is stated to be in a bad sanitary condi-
tion, and it is estimated that over $9,560 will be needed to make
the necessary alterations. Of this, drainage will absorb $2,060:
plumbing, $2,750; ventilation, $750, and tile flooring, $4,000.

S S. Epsaiv’s hardware store at Bowmanville, Ont., was last
month the scene of a gunpowder ex plosion. In the fire which en-
sued the stock was completely destroyed, besides some adjacent
buildings being severely damaged. Loss on stock about $6,000.
Partially insured.

CreverLaxp & Nuxxs have received letters patent for their
dam on the St. Francis River at Richmond, and a brick building
suitable for manufacturing purposes has been erected. This awaits
some capitalist who will avail himself of the opportunity to estab-
lish an industry of some sort there.

A. R Wirriams, a machinery dealer of Toronto. recently took
action against the Temple Electric Company of Montreal for $1,006,
for goods supplied The defendants tendered $750, claiming that
Williams' work was inferior and the time charged for putting up
the machinery excessive. The court was of the same opinion, and
awarded Williams $725.

M. Brarry & Sons, Welland, Ont., shipped last month to
Messrs. Gilmour & Co. of Trenton. one 15-inch cenrifugal pump
to be used in connection with a r12-inch pump shipped them
fast fall at Dorset (Muskoka district), to supply waterto the race-
way they have built for floating saw logsover the height of land
between the waters which empty into Georgian Bay and the Trent,
Valley waters, and so enable them to get the logs to their mills at
Trenton, The two pumps will raise 25,000 gallons per minute.
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J. Hansox is erecting a saw-mill at Fort Steele, B C.

Ngw bridges will be erected over Dignan's Creek at Delaware
and Metealf, Ont.

Tur Peterborough, Ont , Hardware Company's fine new prem-
ises are now complete.

Joux Heara's flour mill at Wardsville, Ont., has been gutted
by fire. lLoss $4,000. no insurance

THe new Catholic St. Bridget's school at Montreal, of which
plans are being prepared, 1s to cost $60,000

Routxy & SapLER, belting manufacturers of Montreal, are hav.
ing plans prepai 2d for a new four-story factory.

THg Strait Shore Rolling Mills and Pender's Nail Works are
running extra time to fill orders —St. Fohn, N.B , Sun

TuEe Royal City Creamery Company (Ltd ). are going to estab-
lish a creamery at New Westminster, B.C., to cost $10,000.

Tue Coleman Planing Mill and Lumber Company, Hamilton,
Ont., are seeking incorporation The capital stock is $50.000.

Tue Erie Glass Works, Welland, Ont., were sold by judicial
sale for $10,100. The industry will probably be abandoned, how-
ever,

CraRrk, SKILLINGS & Co 's spool factory at Newcastle, N. B.,
under the management of C. \W. Murray, is running full blast, em-
ploying thirty men.

Tue Dominion Wire Company have elected the following
officers : President, James Cooper; vice.president, F. Farman, sec-
retary, G. J. Simpson.

Tue proposed new large hotel to be built at St. Hyacinthe,
Que, will cost $35,000, and will be built on the site at present oc-
cupied by the Yamaska Hotel.

ArcHITECT BURKE has submitted plans for anew library and
museum building in connection with the Sackville, N.B, College
‘The cost is estimated at $20,000

Hamy's bakery at North End, N.B, was the scene of a serious
fire last month. Some valuable machinery was damaged. Insur-
ance about $5,000 —St. Jokn Telegraph.

Tue work of rebuilding W P MceNeil & Co s implement fac-
tory, New Glasgow, which was burned down a short time ago, has
been going on quickly. One of the engines has already started

Tue Royal City Planing Mills, New Westminster, B C., has
closed the largest contracs in the shingle line on record in British
Columbia. Itis to supply an Oatario firmn with 15,000,000 cedar
shingles.

I the investigation as to the cause of the death of McPherson
in Finlay's machinery works, St Cunegonde Que., Government
Inspector Guion advised all factory and mill men to adopt the loose
pulley system in order to avoid disasters.

A polLER in J. Warrin's saw mill at Byer's Corners, tganville,
Ont., exploded, fatally injuring J. Possetta, the engineer. The
cause of the explosion is a mystery  The boiler weighed three tons
and was thrown over two and a half acres away

HaARDWARE menin the Province of Quebec are proposing to
form a branch association of the Montreal Board of Trade under
the title of the Metal and Hardware Association, in order to con-
sider the best methods for conducting their business in the future

DosBiE & STUART are an enterprising firm of founders and
machinists, at Thorold, Ont., who have not only built up a large
business in contractors’ plant and mining machinery, but have been
aggressive enough to start a branch at Niagara, in the State of New
York A further reference to this firm's work will be given in an.
other issue

A speciaL boiler has been made by the Forest City Machine
Works, l.ondon, Ont, for the London Bolt Works. It is described
as being of the regular upright type, but round the shell are placed
six domes and fire-boxes in which the iron is heated for making
both bolts and nuts. The fire-boxes are placed inside the domes
and surrounded by water, and connected to the main fire-box of the
boiler by a number of tubes Under this arrangement, when the
six furnaces are being fired, steam is easily kept up without any fire
in the main fire.box, thus saving a very large amount of fuel.

—

Tue Krupp gun works have a machine which is said to roll
iron sothin thatit would take 1,8v0 sheets to make an inch, where-
as the thinnest tissue paper runs only 1,200 sheets.

Vasabiuy, in the form of vanadic pent oxide, has been dis-
covered in specimens of bituminous coal brought from the Argen-
tine Republic. The coal is said to contain four pounds of this
rarc metal to the ton.
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ining atters.

OwinG to a reduction in wages, 583 miners in Lcthbridge,
N.W.T, have struck.

Tue'sale of stock in the Nelson, B C., Hydraulic Co is under-
stood to have been a great success

T'ng T'ruro Gold Mine Company’s mine at Caribou, N S, was
sold last month to G. \V Stuart, its former manager, for $3.950

Moxrriatn city quarry at Outremont has been busily worked
all the winter  About ten thousand tons will have been removed

‘TnoMas McGutcax has completed the transfer of the American
Boy to a company of Eastern men, who have bonded it for $15.000

Tug Canadian Copper Company, Sudbury, Ont , propose to
build another smelter. The mines will soon be run to their fullest
capacity

Tug brilliant reports from the Rainy River district are causing
agood many Winnipeg prospectors to arrange a journey thither for
the spring

1. N. Peyrox received advices from the Le Roi mine recently,
stuting that the ledge now shows seven feet of clear ore and is
steadily improving.

T. ] Ltovarp, of Toronty, s forming a company for the pur-
pose of working the Ledyard gold mines at Belmont, Ont. The
company's capital is to be $1,000,000.

W. H. WaLkeRr's plumbago factory at ** Graphite City," near
Buckingham, Que., is now practically complete Nearly $300.000
has been spent in constructing the works.

Tug annual meeting of the Mining Society of Nova Scotia will
be held at Halifax in the rooms of the society on tha 14th inst
The annual dinner will be held in the evening.

A company is applying for incorporation under the name of
the Armstrong Lime Company, with a capital of $60.000, for the
purpose of operating the hime kilas at Green Head, N.B

Tue Londonderry Iron Co have elected officers as follows :
President and managiag director, A T Paterson ; vice-presiident,
D Mclnnes ; secretary, James Phymister; and treasurer, F C
Budden

SEVERrAL rumors have gone the rounds in connection with
Allard, the young man who claims to have discovered a process for
hardening copper. Among these was the report that he had disap-
peared, no one knew where, but this, we believe, was afterwards
contradicted. It is now said he is near closing with the British
Government to sell his process for some millions of dollars,

Tue Nelson Hydraulic Company this week let the contract for
having their ground put in shape for working this coming spring.
There were five tenders, butthat of E A, Hodgins was the lowest
The specifications call for the construction of a dam 75 feet in
length, 3,000 feet of flume 2} x 2 feet, with a grade of nine tenths of
a foot in 100 feet; 1,000 f2et of ditch; 500 feet of sluice boaes,
3x 4, witha grade of g inches 1n 12 feet. By the terms of the con-
tract Hodgins will be required to complete the work inside of forty-
twodays.—Miner

Reitway and arine \Frs

TueRe js a bad break in the breakw ster at Gaderich, Oat.

AN ice-brezking boat will be used to ply betwezn Montre:! and
Quebec.

SoreL, Que, has voted a bonus of $s50,c00 for the Montreal
and Sorel Railway.

Doty Bros., Toronto, have their hands full making compound
engines for several tugs.

Cuas. HutchinsoN is rushing construction work on the Iron-
dale, Bancroft and Ottawa Railway.

J. O’'Briex, Renfrew, Ont., has the contract for ten miles of
O A. & P. S. R. construction west of Eganville

ErrorTs are being made for arrangements to begin work on the
Pembroke Southern Railway early in the summer

IT is stated that the Michigan Central Co. are negotiating for
thelesse or purchase of the Niagara Central Road, and that they
intend to extend the line to Port Dalhousic and connect with a fast:
steamboat service to Toronto, to be kept open the entire year.



THE CANADIAN ENGINEER.

A NBw ferry company to the Island is in course of formation
at Toronto.

Tug first train on the Victoria & Sylney Railway made its
trip to Victoria on the 13th ult.

Tue G T R. will build a new siding south of Berlin, Ont,
Station, for freight conveniences.

‘Tir Wier Boiler Works, Montreal, are building boilers for two
dredges being built for the Dominion Government at Sorel, Que.

Tur Canada Sonthern Railway Co. have been granted permis-
sion to build a branch line to connect their main line with Amberst-
burg.

Tusg packing box of the screw of the Furness Line steamer
* Baltimore City ** was repaired last month in the St. John, N.B.
dry dock.

Tue Sincennes McNaughton Steamship Co. now has for offi-
cers * President, G, H. Matthews; vice-president and general man-
ager, F. Dupre.

Tue Ottawa, Arnprior and Parry Sound Railway has been
granted an extension of time for completing the two bridges across
the C P R near Ottawa.

Tux idea of buillinga railroad between Woodstock and Centre-
ville N.B., has been finally given up, it having been superseded by
the new direct Houlton line.

Reip & Co, contractors for the new railway line in New-
foundland, have already built over a hundred miles. They have
stopped work for a time.

Orricers for the Ottawa & Gatineau Valley Railway Company
have been elected as follows. President, M. S Lonergan, and
secretary-treasurer, H. L. Maltby.

Tue owners of the Beaver Line of transatlantic steameors were
asked to give steerage passengers free use of bedding, etc., but they
have declined to accede to the request.

Tue contractors ot the Orangedale Railway, Inverness county,
are preparing to prosecute building operations simultaneously, not
in ten mile sections, as at one time was proposed.

W E Rebway, C.E., seconded by Capt. Crangle, a ship-
owner, has suggested to the authorities the formation of a dry-dock
at ‘Toronto large enough to accommodate any iake vessel.

A coMpaNY has been incorporated, under the name of the Pem-
broke Southern Railway Company, to build a line between Pem-
broke and Renfrew to connect with the D, A. & P. S. R at Renfrew.

AT a meeting in Montreal of the directors of the Great E stern
Railway Company, the following officers were elected . President,
H. J. Beemer; vice-president, M. S. Lonergan; and secretary, G.
H. Simpson,

Tue following have been re-elected officers of the Ottawa
River Navigation Co : R. \V. Shepherd, president: J. J. Gibb, vice-
president; R. W Shepherd, Jr,, manager and secretary. Edward
Scott, auditor.

IT has been proposed to build a branch spur on Longueuil
Que, wharf, and passengers to Montreal from Sorel will be carried
across the river by boat, in opposition to the Richelieu & Ontario
Navigation Company.

THE steamer* Estelle,” owned by A. Haslam, M. P, of Na-
naimo, was last month completely destroyed by an explosion, the
cause of which is utterly unknown, and, so far as known, all on
board were killed.

Tue survey of the Drummond County Railway from St. Leon.
ard to Chaudiere, Que., has been completed. This extension is 45
miles long, one-half the length being through a dense forest. Itis
proposed to begin work in the spring.

C. P. R. Excixeess Duchesnay and Walkem are taking
soundings just below Revelstoke bridge for the final selection of the
location of the proposed steel structure over the Columbia, on
which work will be commenced in the fall.—Kootenay Star.

Oxe of the articles to be manufactured by the L H. Young
Mfg Co. an item about whom appears in our * Industrial ™
columns, is a reversible safety nut lock used by railways to prevent
the rails from spreading. It can be put in without removing the
original nut. It is the invention of Mr. Young

Tue directors' report of the Richelicu and Ontario Navigation
Co.s business last year shows that the total reccipts were close
upon $611,000. The expenses were nearly $584.000, leaving a
balance of $27,268, which, added to the last year’s balance of $84,-
500, amounts to about $111,000. Out of this, $29,000 was appro-
priated for interest, and $1g9,000 for accidents. There is a net
surplus over all liabilities of $93.653.

Tue purchase by an American syndicate of the Erie and
Huron Railway having been consummated. the company is negoti-
ating for the building of a steel transfer boat, capable of carrying
twenty or more loaded cars and about Goo passengers to operate
between Cleveland and Rondeau Harbor.

M. Connorry has been elected president, and W. Wainwright,
vice president of the Richelieu & Oatario Navigation Co. The
following, 1n addition to the above, is the new board of directors .
Hector Mackenzie, F C Henshaw, Jos Lewis, Jas. Swift, Rulolfe
Forget, A. F. Clerk, W R Miller and (. J. Forget.

Tur P. E. I. Steam Navigation Co. are asking government
that the amount of subsidy for carrying mails across Northumber-
land Straits be restored to the original sum, $10,000. They claim
to have improved the service very greatly last year by the addition
of the ** Northumberland,” which cost them $200,000,

ConTrACTs have been signed for the construction of the rail-
way from Sand DPoint, Shelburne Co, N S., to connect with the
N S Central Railway at or near New Germany. Work is to begin
before 1st May and be finished before 1st November A branch
line from Liverpool to Indian Gardens is included, making g6 miles
inall

Tuere is a rumor that Robert Wright, who has filled the posi-
tion ‘of treasurer to the G. T R. for many years, will retire, and
that the vacancy will be supplied by the present general freight
agent, John Burton. A. H. Harris, at present eastern district
freight agent, will take the latter’s place. The district agency, it is
stated, will be given to J J. Cunningham, Mr. Burton's assistant.

Tue G. T. R. have awarded coal contracts as follows : Morgan
Brown and Bain, Pittsburgh, 150,000 tons; Osborne & Sager,
Pittsburgh, 150,000; C. N, Shipman & Co., Buffalo, 50,000 tons;
Evan Morris, Youngstown, O, 50,000 tons, and \Washington Coal
Company, Pittsburgh, 50.000. The prices have not transpired, but
they are reported to be somewhat lower than those of last year.

Peter Larsox has filed a lien for $400,000 against the Nelson
and Fort Sheppard extension of the Spokane & Northern Railroad.
The contract for the building of the extension was let to Larson,
who completed his contract about two months ago. D. C. Corbin,
president of the road, is now in New York to raise money to pay
off this indebtedness. Meanwhile the road will continue to operate
as usual.

C. A. & G. E. Jaques, shipping agents of Montreal, and A. L.
Mackay of Hamilton, have been making arrangements at Toledo,
0., for a new steamboat line to connect that city with Montreal.
They propose to run the ** Acadia ** and ** Melbourne " so as to con-
nect with ocean steamers to Europe, saving transhipment. The
two boats mentioned have a capacity for onc hundred passengers
and six hundred tons of freight e¢ach.

MoxTREAL, itis likely, will be honored by four new steamship
lines during the coming season. The ** Scandia " line will, in con-
junction with the Hamburg line, run a weekly or fortnightly service
there from Gottenburg, calling at Christiania. Another of the lines
is the Johnston line from Liverpool, the American head office of
which is at Baltimore. N. J. Fraser, foreign freight agent for the
G.T.R, will perthaps become the company's manager, with offices
in the Board of Trade building, Montreal. Another new line is the
Head Line, to ply between Belfast, Ireland, and Montreal. It is
owned by the Ulster Steamship Co , and its Montreal agents will be
McLean, Kennedy & Co. The fourth line which, according to the
report, is to call at Montreal, is the \White Star.

Amoxc the new railways to be constructed as soon as spring
opens is a narrow gauge road from Yarmouth to Shelburne, N.S.
This road will skirt along the south.western coast, taking in
Pubnico, Barrington, and Lockport among other villages, and will
be g1 miles long. It is called the Coast Railway Co. of N.S,, and
the officers so far appointed are : Thomas Robertson, of Yarmouth,
president ; A. F. Chandler, of Philadelphia, vice-president ; and C.
E. Ambler, engineer, the headquarters being at Yarmouth. Ten
miles have been located, the whole route having been previously
surveyed by Government. The Local Government have given a
subsidy, and the only question remaining is that of a Dominion
subsidy. Besides passenger traffic the chicf trade to be opened up
by the new road is in fish, luiuber, and produce, which will be
shipped chicfly to Boston by the Yarmouth Steamship Co. To
the surprise of a great many Yarmouth people, a gang of men were
landed there from Boston on the 3rd inst, with instructions to start
on the survey of a rival road, which the promoters say will be
broad gauge and built without subsidy. It is manifest that two
roads will not pay there. Which will be built ?
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Carr. Thos. DoxxeLLy, Inspector of Hulls, says that the
Canadian canal at Sault Ste. Marie has two objections : (1) That
the span for the drawbridge at the entrance to the lock is not wide
enough, and (2) That at the entrance to the lock, the stone-work is
built of very rough stone, instead of its being levelled.

ersonal.

\W. D. Bisuor has been appointed superintendent of the Dart-
mouth, N. S, water-works.

T. A. MacKinyox, general managerof the Concord & Montreal
Railroad, has resigned and accepted a position with the Boston &
Maine road

Jas. Tuorx, formerly in charge of the ** Beaver™ Line of
steamships. has accepted the position of manager of the Hamburg-
American Packet Co

Wit W, Kexneny, anold New Brunswick marine engineer, has
been appointed engincer of the stcamer * Lansdowne** in the place
of the late James Morris.

Juriex Cuabot, who recently resigned the position of general
manager to the Richelieu and Ontario Navigation Co., was pre-
vinusly general manager of the Saguenay line.

ALFRED SuALLwooD, manager of the Starr Manufacturing Co.,
maker of skates, Dartmouth, N. 8., died of apoplexy on the gth
February. He had been connected with the company for 25 years.

N. H Verin, fuunder of the plough works at Brantford,
Ont., bearing his name, died recently at the age of 03. The busi-
ness will be contunued by his sun He leaves a widow and twelve
children.

\VE are glad to hear that George A. Goodwin, the author of a
paper on ** Hoisting Machinery, * extracts from which appeared in
last number, has been elected p. sident of the Society of Engineers,
London, Eng.

E A Axos. C.E. agraduate of the Royal Military College of
Kingston. has joined the well-known firm of Mignault & Belanger,

civil enginecrs and solicitors of patents, of Montreal. The new firm
wiali tane the namc of Mignauit, beianger & Amuos.

A. McKeszie, who has been for many years car service agent
of the C. P R at Winn:peg, has accepted the position of general
superintendent, at Montreal. for the Whitney syndicate of Nova
Scotia  Mr. McKeazie will occupy himself in winter, with the
Dominion Coal Co 's interests in Cape Breton.

Mr. Hy GraxGe, for many years purser of the R. & O. steamer
+ Spartan,” has been appointed to the command of that boat  The
** Spartan " was always one of the most popalar boats on the line,
a fact thzt was principally due to Mr Grange's uniform polite at-
tention to the care and comfort of all passengers, and now that this
gallant officer has received his well-carned promotion, it is safe to
predict that his ship will be even a greater favorite than ever. Both
Captain Grange and the company are to be coagratulated on the
appointment.

THE PRESSURE OF WIND ON BRIDGE STRUCTURES.*

To tke Editor of THE CANADIAN ENGINEER:

Six,— With all the bracin . of the falsework resting on the piles,
and even had additional longitudinal bracing been put in, the
swaying of the siructure under wind pressure could ot have been
prevented except by transversely and longitudinally bracing the
piles to a much greater depth from their upper ends.  There was
only some 16 feet of the upper portion of the piles braced, with 32
fect below unbraced, thas allowing this unbraced portion to give by
bending or flexure at the level of the waling picces just above the
water level. The whole haight and weight of Jhe falsework above
water was thus supported on somany stilts, exactiy in the same way
as the heavy trunk and head of 2 man can be swayed from side to
side by his legs giving at the hip joint, which illustration any one can
try for himself. It must have been evideat to the bailders, had they
cwasidered this feature of the falsework, that the bracing of the prles
should have reached down from their upper level toa point much
nearer to the river bed, which could so easily have been done by
introduaing cye-bolts through them at a few fect from the bottom
of the niver with sron ties reaching to above the water level.

The traveler is topheavy, and such a leverage. some 1go feet in
total height, wonld require bot moderate wind pressure to cause
the whole to sway and the piles to give as stated.

*Originally written with refevence to the fall of the Louisvillcasd jefer.
sonville bridge.

Now, as to the argument that because none of the trees or
structures in the vicinity and within 300 feet of the bridge were
affected by the wind, and that the wind could therefore not have
been powerful enough to overthrow the finished span from which
the falsework was removed, my experience in Quebec is to the effect
that in the midst of an otherwise not absolutely hurricane-like gale,
there may be at a certain point a much stronger current and
amounting in force almost to that of a cyclone. Of this I will give
you an instance which occurred here some five years ago at Duf-
ferin Terrace. Thisisa structure 1,500 feet in length at 182 fect
above the level of the St. Lawrence. It rnns along the face of the
cliff immediately below the citadel and glacis. Along this terrace
and on its outer edge there are five octagonal kiosks, or pavilions,
each 20 feet in diameter, supported by eight cast-iron columns
bolted to the terrace flooring. The roofs of these project 4 feet all
around and are therefore 28 feet in diameter. The framework of
the roofing, rafters and purlins is all of cast and wrought iron
securely bolted together, and the whole thoroughly fastened to con-
tinuations of the columns reaching to 4 fect above their capitals,
which rise to the roof level, and are braced the onc to the other by
the cast-iron spandre! pieces forming the arched heads of the open-
ings between the columns, on the capitals of which they rest as on
imposts. The structure is further braced by sx4-foot cast-iron
brackets from each column supporting the projecting eaves of the
roof, and again the rafters are radially tied to the centre of the
structure by wrought-iron ties of inch round iron. The entire iron
framework of the roof is screw.bolted to the under structure and
the whole 1s covered with galvamized-iron sheathing riveted to the
rafter flanges and the purhins. Un several occasions of very high
winds, the sheet-aron covenng just alluded to, the kiosk being open
on all sides, bas been partially or entirely blown away, exactly as
the covering of an umbrella would be, and often is, torn from its
steel or whalebone nib. in a gust of wind.

Now, on the occasion mentioned, and though the wind all along
the terrace blew a very strong gale from the =ast, or towards the
citadel heights, and while the sheathing of four of the kiosks (five
of them, including the band stand,) stood the gale, the whole roof
of the second pavilion from the west end of the terrace, framework
and all, some 23 tons weight, was bodily wrenched from its moor-
ings, snapping and tearing asunder ali the screw-boit fastenings, and
hurled a distance of some 250 feet and to a height of, say 20 to 30
feet above the terrace level, and deposited by the wind on the ad-
joining glacis, with the rafters broken into short pieces and the tie-
rods twisted into every conceivable shape. Now, if the wind could
not only lift the weight of the roof (23 tons, as already said), but
exert the much greater force required to tear all the bolts asunder ;
while, as 1 said before, not even the sheathing of the four other
kiosks was blown away, no other conclusion can be arrived at than
that in the midst of the gale there was, as with the Gulf Stream in
the ocean, a more powsrful and cyclone-like current at this particu-
lar point to produce the cffect related.  Aand yet such a thing as a
cyclone, in the true sease of the word, is, so to say, unknown in
Quebec, or even in any other part of Canada, though we have had
barns and the like blown down and roofing torn away on not a few
occasions.

Now, if we put the tensile strength of aninch round bolt at
only 123 tons, or 25.000 pounds, and as the roof of the Iosk was
held in piace by S §-inch boits, it mest have required five toas to
break cach bolt, or some forty tons for the whole, and as the roof
area of the pavilions is, say G40 fect, while that of the bridge fioor-
ing was 16,500 fect, or 25 times greater, and as 25 times 40 tons
gives 1,000 toas, it would appear that 2 wind of like force—that
is, of say 120 pounds to the square foot—might have produced the
bodily lifting.of the span and throwing it into the river. But what
militates against this supposition is the fact that winds of such
cyclonic power are seldom or never found to have a breadth or am-
plitude of more than 200 to 300 fect, while if the theory is correct
the gale mast have had an amplitude of at least 500 to 600 feet to
bring aboaut the blowing away of the span throwna into the river.

Again, while in the case of the Quebec accident, the wind had
an apward lifting tendency by being deflected by the cliff from its
horizuntal direction, how can .. Le claimed that the wiad blowing
up the river between Louisvilie and Jeffersonville could have had
any such uplifting tendency, there being nothing there to deflect it
towards the vertical, and evenif its direction could have been pastly
apward, say at an angle of 45 degrees to the horizon, the vertical
component of its parallelogram of forces to be as much as 120
pounds, would have required the whole force to be 170 pounds, or
ia excess of that of any cyclone ever known.

1 should rather incline to think if, as asserted, the span was

blown bodily away from the piers into the river, that this was doe
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to the direct horizontal force of the wind overcoming the frictional
resistance of the mass of iron.work on its resting point on the piers,
which a less force may have sufficed to bring about, since in the
case of the destruction of the old Tay bridge in Scotland, the force
of the wind is not estimated to have exceeded 56 pounds to the
square foot. Some doubt seems to attach to these very high-wind
pressures, as evidenced by Prof, Hernot, of the Melbourne Univer-
sity, in his paper on wind pressures read before the Australian As-
sociation for the Advancement of Science at Adelaide, when allud-
ing to the anecmometric results of some observations such as that of
Bidstone near Liverpool, England, and at Sydney, recording ,pres-
sures or velocities corresponding to pressures of go pounds or 100
pounds per square foot, while others, such as Greenwich, Edinburgh,
Melbourne, and Adelaide, give results equal to only one-third of
those just mentioned. Crosby from his experience inclines to be-
lieve in nothing much above a maximum of 30 pounds, and it will
be remembered that only 26 pounds to the square foot was to be
calculated on in designing the 1,200-foot tower proposed to be
erocted in London in imitation of the Eiffel.
C. BaiLrLArGE,
City Engineer, Quebec.

CANADIAN SOCIETY OF CIVIL ENGINEERS.
A meeting of this society took place in their rooms at Montreal,
on the 15th ult.

There was some discussion on the question whether the
society's rooms should remain open every evening, most members
being in favor of their being open only on two evenings each week,
Tuesday and Thursday, for example, It resolved to request the
council to enquire as to the cost of lighting the rooms by electricity.

Mr. Irwin read a paper by James H. Kennedy, on the ** Loca-
tion and Construction of the Great Northern Railway in the Rocky
Mountains.”” This line is composed of the old St. Paul. Misne-
apolis & Manitoba, Mountain Central, Eastern Minnesota, Fair.
haven & Southern, and other railways. It is unique in being the
only through line ever built over the Rocky Mountains without
Government aid, either as a subsidy or land grant. The author of

the paper confined himself to information limited to the Rocky
Mountain section, the part between Havre on the cast and Kalispell
on the west side of the range —a distance of 260 miles—with
special reference to mountain work.

Ansther meeting was held on the 1st inst., whea there was a
large attendance.

Peesident Peterson read the report on the Engineering Con-
gress of Chicago, giviog the number of engincers representing each
nationality. From this it appsared that there had been a consider-
able surplus resulting from thssubscriptins of the various engin-
ecring societies of America and elsewhere, and that the share of
the surplus to go to their own society would bs about 880. The
council wonld decide as to what was to be done with this money.
The secretary then read a paper by F. A. Creighton, upon the
“Dartmouth, N. S., Water and Sewerage \Works,” a carefully-
written and interesting essay, giving full details of the working of
that system. Ve will likely refer more fully to this paper later on.

MISTAKES ABOUT ASBESTOS.

In a paper recently read before the Montreal Natural History
Society, Prof. J. T. Donald corrected a number of popular miscon.
ceptions concerning asbestos :

The first misconception is that asbestos is not destroyed by
fire. This idea comes to us from classic writers, who state that
napkins made from it were thrown into the fire and brought out
cleansed. Charlemagne is said to have had a tablecloth (although
it seems unlikely that people used tablecloths in those days) which,
to the surpr -c of his court, he threw into the flames and it wasnot
destroyed True asbestos would not burn, but when it is brought
to a red heat, the water is driven off and the fibrous texture is
destroyed, so that it will crumble up like soda biscuit.

The second misconception is that the Canadian asbestos is not
the same as the Italian, and therefore, much inferior. \Vhen
asbestos came first to be used in the arts it was ouly produced in
Italy, and in the district where it was found, about 75 square miles,
many small mines were opened, and about the time Canadian
asbestos come into notice these mines were all combined into one

Wi, McMireay, dMgr.  Jxo. S. Tower, Supt. H. S. Buaxzert, Sec.-Treas.

The Mac Machine Co.

BELLEVILLE, Ont.
MANUPACTURERS OF
Rock Drills, Holsting Engines, Boilers, Wire Rope
Ruobber Hose and Couplings, Batterles, Fuses
OOMPLETE PLANT OPF

MINING, TUNNELING AND QUARRYING MAGHINERY

Burrell-Johnson Iron Co., Litd.

YARMOUTH, Nova Scotla

BUILDERS OF
Steam Pumps of every description
Steam Fire Engines High-speed Engines
Corliss Engines
Marine and Stationary Engines of all kinds

Holsting Winches Rock Breakers, etc.
in great wariety.

One STEAR FIRE ENGINE in hand

like that shown in above cut, which will be sold at
a great bargain on the easiest possible terms.

The Steam Boiler & Platetlass Ins. 0o,

OF CANADA.
LONDON

Head Office -

DIREZCTORS :
E. Joxxs Paxxz, Q.C., President F. A. Frrzczratp, EsQ., VicePresideng
Hox. Davip Mirrs, M.P. Jonx Moxisox, Esq. T. H. Pcroox, EsQ-

Jauzs Lavr, Manager J. H. Rwerxy, Conscliing Engineer
Jonx Fazcrisve, Chief Inspector

Subseribed Capltal, - -
FULL GOVERNMENT DEPOSIX

The MARSH Steam Pump

« « - « Specially adapted for
Boller Feedlng. !l Tetumns its
exhazust lato foed w:wf. beat-

:t fro:n (o to,

Al wi ca
zoolo 2,300
loms hoet. BT Send for
Catalogue.  We also mano-
bctme Eagiges and Boilers,

Tl sizes. Gristand Saw Mill
Machlnu'y Water Wheels,
Shafiing, Hangers and Pnl-
loers.  Steamm Lauaches, Shi
Sr sl
an ers, ti
ard Marlae.

« ¢ . « Yirito for Particulars . . . .

JOHN CILLIES & CO.

MANUFACTURERS

CARLETON PLACE, Ont.

$200,000.00




company. This company fought against the Canadian article,
giving out that it was of a different composition and useless in the
arts, but although many writers on the subject still circulate these
untruths, Canadian asbestos has taken its place in the markets, and
the Italian company own and operate a mine in Canada. The two
minerals are practically the same in composition, as the following
table will show —

Italian  Carnadian
Silica coiiiiiiiiiiiiiiiiiiiiien, 40.57
Magnesia ........ 41.50
Oxide of iron 2.81
Alumina. . ..ooiiieiiiiiiiii., 90
Water civnvveininnennnns 13.55

The iron and alumina or clay, where the greatest differences
occur, are only impurities which impair the quality. Canadian
asbestos occurs in veins, while the Italian is found in lumps, wound
and knotted. The latter is, therefore, longer in the fibre and more
suitable for weaving.

The third misconception is that asbestosisa good non.conduc-
tor. It is, on the contrary,a very good conductor, 2s will be noticed
by holding a piece of the mineral over a lamp. This mistake has
arisen from believing that its non-combustibility arose from its
being a non-conductor of heat. It may be made a good non-con-
ductor by making a pluff which contains a quantity of air, Itis
the air that is the non.conductor, for solid asbestos is useless for
that purpose; and the air to be a good non-conductor must be still
air. Air in motion is not nearly so good. The smoothness of
asbestos fibre permits a certain movement in the air, while the
roughness of the fibre in hair covering prevents all motion and
makes it less conductive, but it soon becomes charred with the
heat, so that asbestos which retains its elasticity under all tempera-
tures bzlow red heat is better, being 50 much more desirable.

A fourth misconception is that chromic iron is always associ.
ated with asbestos  This, like the other misconceptions, prevails
among miners and is hard to eradicate, being repeated and repeated
by each succeeding writer on the subject. So far all the iron found
in connection with asbestos mines has been the magnetic form.
Asbestos is mainly used in comimerce for steam packing and boiler
covering. It is spun into rope for covering sicam pipes. It is also
woven into cloth to be used for theatre curtains, some countries
making it imperative that these should be non-combustible.
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FAULTS IN STEEL.

A foreign steel manufacturer states, that the usual causes of
faults in steel are as below

Faults in the furnaces are generally—

(4) " Raw" heats, so-called, where the mstal is not properly
decarburized in the open-hearth furnace, and is cast at too low a
temperature, which prevents the proper assimilation of the decar-
burizing clements and causes a non-homogeneous material.

(8) Cast at too high a temperature, causing boiling in the in-
gots, and blow holes and laminations in the plate.

(¢) Cast attoo low a temperature, causing lapping of the ingots’
sides, and producing a film or lamination in the plate.

Some general directions were given as follows :

(a) Ingots for fire-box plates should be cast somewhat propor-
tional to the size and thickness of the plates that they are to make.
1f this is not done the larger plates rolled from the same size ingots
as the small plates will not be of as goxd quality, as there will
always be a temptation to use the top, or bad part, of the ingot.

(b) It is preferable to heat the ingots that are to be ham.
mered or squeezed, in a soaking furnace, by raising them from the
temperaure at which they can be safely taken out of the ingot
mould.

{c) Inal cases enough of the top of the ingots should be cut
off. The temptation ahways is to cut off too little.

(d) I the ingots are for high class stesl they should be ham-
mered or squeezed on all sides, and considerable of the top of the
ingot cut off bsfore the sheets are rolled. Many steel makers cast
a thin ingot and pass it directly iato the rolls without hammering
or squeezing, and such makers rely more upon the chemical consti-
tution of the steel to gain tensile strength than upon the work put
upon the metal.

For high class fire-box stez] the slabs should always bz ham.
mered or squeezed before being rolled, and should be first cross-
rolled t» a length equat to the width of the plate which 1s intended
to bs made.  After this the slab should b:reversed in the rolls
and rolled cross'wise of the first rolling.

Some of the faults in rolling mills are :

(a) Improper cooling of plates by exposing to cold currents of
air on one side, or by laying the plate on acold metal surface.

HOISTING ENGINES

OF ALL SIZES AND
DESCRIPTIONS

WITH BOILERS OR
WITHOUT BOILERS
—FOR—

= INGERSOLL
ROCK DRILL CO.

MONTREAL

THE JAMES ROBERTSON GOY, Ltd.

Manafacturers of

White Lead, Paints
Colors in Oll and Japan
Lead Pipe, Traps, Shot
Putty, Babbit Metal
Saws and Barb Wire

Importers of and Dealers In

Motals, Plumbers', Painters’ and Tinsmichs' Sapplies

MONTREAL . TORONTO . WINNIPEG . ST. JOHN i

HEARN & HARRISON

1640-1642 Notre Dame St.
) MONTREAL

Transits, Theodolites,
Suarveyors' Compasses,

Math~maticians’
Instruments,

Tracing Cloth, etc.
REPAIRS A SPECIALTY
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(5) Reducing the thickness of tha platee in the mills too quick-
ly, thus reducing the cohesion of the p.*’.lesin the plate, and thus
reducing its toughness.

(¢) Buckling of the plates, which produces intense local and
internal strains.

{d) Rolling large plates at too !ow a heat, which permits the
edges to cool before the middle and causes internal strains.

Some of the defects in working are :

(@) Working at a blue heat, which is the worst form of bad
working. -

(b) Local heating and working, which is almost as bad as
working at a blue heat, unless the plate is afterward annealed.

(¢) Bad annealing due to- ill-constructed furniaces, which
unevenly heat and unevenly cool the plates.

{d) Punching holes in an improper manner; that is, with im-
proper punches and dies. This is not intended to apply toall
punching, and is not intended to mean that drilling is necessary in
place of punching. It only calls the attention to the fact that a
good plate may be badly damaged by the use of improper dies.

AN order has been issued by the British Admiralty for a battle
ship 390 feet long and 75 feet extreme breadth, the largest vessel of
her kind in the world.

Ix Thuringia, Germany, there is a whole district which is
dependent for its support on the manufacture of artificial eyes;
husbands, wives and children all working together at this same
means of livelihood. And yet, though these simple German village
people turn out their producs by the dozen, no two eyes are ever
the same. No artificial eye has its exact {ellow either in color or
in size in the whole world. The metbod of the manufacture is not
a very complicated art. There are firstly glass plates, which are
blown by gas jets, then molded by hand in the form of an oval-
shaped cup. Then there is the coloring of the eyes, which is
effected by the means of tracing withl fine needles, the tints being
left to the taste of the individual worker, though the scope of their
taste is necessarily limited to grays aad blues, and browns and
blacks, which colors are assorted together before being eventually
despatched to their various destinations.

%Ve S)&Len’c %IQ‘W‘

44 485 Arthur W. M Keen, .\Ionlr.:al. Que., connection for belting

44.488 Josiah M. Richmond, Raymond, Nebraska, steam motor
machine.

44.493 James Charles Orr, Winnipeg, Man., boiler.

4$4.500 James Omar Oikley, Moantreal, Que. extensible structure
adapted for use as a bridge. scaffold. tower, or ladder
and the like.

44,502 Hezekiah Casey, Birmingham, 111, disk sharpener.

34.505 James H. Fitzgerald, Wioston, N. Carolina, railroad gate

44 506 Joseph R. Stanffer, Scottdale, Penn., car coupling.

34.507 Alfred Holingren, Brooklyn, N.Y . cylinder and valve of
steam, compressed air, and other reciprocating motors.

44.5t6 \Wm. H. Howell, Thorold, Ont., journal lubricator.

34.519 George H. Ricke, Cincinnati, Ohio, hanger for trolley wire.

44.521 Longley L. Sageadorph, Philadelphia, Penn., metallic facing
for buildings.

$4.522 Robert W. Wyett, Garram, Victoria, Australia, fire guard.

44.523 Webster L. Mills, Condit, Ohio, axle box.

34.526 David A. Sprinkle, Peansboro. West Virginia wood split
pulley.

44.528 Thomas George Laney, Lima, Ohio, steam valve.

+3.530 Samuel David Stephens, \West Shoals, Indiana, cable axch
support.

44.533 G. W. Roberson, Shushan, N.Y., car coupling.

44.535 Charles \V. Reichert, Kennan, Wis., log dray.

44.539 Robert A. Brooks, Cheyenne, \Wyoming, hydraat,.

443,541 Martin Davies, Jersey, New Jersey, propeller

44.542 Phillip Williams, Huntsville, Ont,, rafter bevel and scale.

44.5¢3 M. T. Buchanan, Ingersoll, Ont., adjustable support for
carTier rod or cable.

34.550 J \W. Whitfield, Ocala, Florida, milroad track lifting -

machine.
44.553 N. F. H. Bolte, Milwaukee, Wis., workman's time recorder.
44,555 Wm. F. Bradbary, Kansas, Miss., tube cleaner.
$4.557 Charles William Rencam, Meredian, Mississippi, furnace
door.
44.558 Benjamin F. Moss, Reading, Mich., cross-cut saw.

44.550 Wolney \V. Masson, Hyde Park, Mass., vises for milling

machines, planers, etc.

44,560 D. F. McCarthy, St. Paul, Minn., seal lock.

44.567 Joseph J. B. Génez, Lavallois Perret, France, machine for
forging and shaping small metal articles.

44.572 Elcazer Kempshall, Brooklyn, N.Y , sheet metal hook.

44,573 ] B. Webber, Toledo, Ohio, steam shovel and excavator.

44.574 Wm. McShane, St. John, N B., automatic apparatus for
water closets.

44,577 Thomas Critchley, London, Eng., process or method of pro-
ducing metal barrel bodies or other article of bent form,
and the machinery for carrying the same into effect.

44.578 John A. Markley, Clifton Forge, Virginia, car couplings.

44.582 Earle \V. Seitz, Kansas, Miss, car coupler.

44.583 Harry A. Houseman, Philadelphia, Penn , cirgplar knitting
machine.

44,585 N. A. Week, Stevens Point, Wis., hand truck.

44,588 john B. Riddle, Morganfield, Kentucky, car coupling.

44,380 Henry H. Welker, Attica. N.Y., radiator case.

44,591 James A. Smith, Clearville, Miss , pipe wrench.

44,592 Seldon S. Casey, London, Ont., metal fabric tools.

GERMAN PATENTS.

List of patents compiled for Tue Canapiax Excineer at the
patent and technical office of Brockhues & Co., Cologne Infor-
mation on all questions referring to this list isgiven GrRaTIS to our
subscribers

Chimney-top or air-sucker; C. W. J Martens, Hamburg.

Draught-regulator with discharging pipe: Otto Horenz,
Dresden.

Steam.water - -itlet pipe with floating-vessel and cylinder-
slide; G. Reuter, Mannheim.

Charging apparatus for generators; R Nyblad, Papenburg

Movable grate cooled by water; E V. Orth, Hamburg.

Lubricating vessel for consistent fat worked by a spring; H.
Ketel, Treves.

Adjustable crank-pin, J. Quirin, Cologne.

Means for simultaneously lubricatiog the step and necck-bearing
of an upright shaft from one oil can: \W. Lsfeldt & Lentsch,
Schoningen.

Machine for manufacturing hexagonal auts by forging: A
Urban & Soans, Florisdorf, near Vienna.

Safety-valve for steam-boilers : G. Moorman, Gestemunde.

PAT E N TS procured for Canada, United
States, Great Britain, etc.
Fetherstonha.ugh &

Co., Patent Barristers, Solicitors and Experts, Bank of Commerce
Bmldmg, King Street West, Toronto.

BROCKHUES & CO., C0LOINE, Germany

PATENT AGENTS FOR OBTAINING AND UTILIZING

= PATENTS .0
1 INTERNATIONAL TECHNICAL OFFICES

l Rerxrexce: AMERICAN CONSULATE, COLOGNE

J. COURSOLLE & CO.

SOLICITORS OF P AT E NTS

International Patent Agency . . OTTAWA, Can.

RIDOUT & MAYBEE -—sonicrrors or—

meansussiie PATENTS

SHam Mavasr: Mechsmicat Eagineer ) 103 Bay Streat, Toronto
SOLICITOR OF PATENTS

J A. GRENIER, C.E. Imperial Bldg.. Room 83, Montreal

Patents, Trado Marks, Industrial Designs, Caveats, ¢
Canzdsa, Unitod Siatos, and all forsign countsy ::‘c..a:

Hydraalic Enginecring a specialty. Send for book of lnstruetions to Inveatoss
Established x with twcat years Irofmnoaal cxperience

A. HARVEY G. E., Patent Attorney
OT‘I‘.A.'W‘.A., CAIN.

OfMces: Rooms 33 and S4, Central Chambors.

Address: Pozu\ Box 071, Trrzrnoxe
d fof Clrcolar 484, * How to Obtain a Patent.”

Xsiatlished 1877
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B, D e | WE OFe Wondering
Wholomloe Denlors In MONTREAL . . Why all steam users do not use MAG-

- : NESIA AND MAGNABESTOS REMOVABLE
Cement, Acids, Chemicals, etc. Por GovEanG. and MAGNESIA AND

ASBESTOS BLOCK COVERING FOR BOILERS,
and save a large proportion of their

EARLE'S STEAM AND AIR
INJECTORS,

EXHAUSTERS coal account.

?

et c Houscholders would save thoir Plumber’s bills in
. For burning hard and soft colid weather by covering cold water plpes.

w: .l coal, screcnings, run mine and luinp Writo for Discounts.

coal under Steam Boilers, exhausting

asr and vapors from buildings, ventil-

o shpa e i WN. SCLATER & ©0., Ltd
Highest Award glven at the . b | .

d World's Columbinn Exposition,

3 Chicago, 11, 1893, 42, 44 and 46 Foundl‘mg St MONTREAL

s} Send for IMustrated Catalogue, etc., to
S. R. EARLE
BELLEVILLE, Ont.
or 110 North Fitzhugh Street
ROCHESTER, N.X,, US.A.

DIE SINKER AND ENGRAVER
G. W. DAWSON

BRASS LABELS, PLATES, CEECKS AND 8TAMPS
STEEL FIGURES, DIES, LETTERS AND PUNCEES
SEAL PRESSES, RUBBER BTANMPS, BURNING BRANDS
STENCILS, STEEL STAMPS, S0AP DIES

747 CRATIG ST, MONTREATL

ENCINEERS’ LOC BOOK of daily runs
for the year. Ruled to give Average Pressure per Gauge,
R iours Kun, Revolutions, Vacuum per Gauge, Piston Speed,
Indicated Horse Power Initial Pressure per Indicator, Ter.
B u.inal Pressure, Tcmﬁcmture of Hot Well, Temperature of

Heater, Water per H. P, Lbs. Fuel Bumed, Ashes and
¥ Waste, Ofl and \aste Uscd, Defects Reported, Repairs
Made, Remarks. HOWARD CHALLEN,

150 Nassav 8t.,, NEW YORK. PUBLISHER.

Established 1830

Robert Gardner & Son.

MANUFACTURERS OF

Fine Tools, Lathes, Planers, ete.
Shafting, Hangers and Pulleys, etc.

\\} . A s IR\ © .
3 ] '_.-‘;\‘

;3\ ) OORE & ALEXANDIR
PROPRIETORS.

P>

Nazareth, Brennan & Dalhousie Sts., WIONTREAL

(ORRUGTRR B

TLUSTRATED CATALOGUE FREE.
EMETA[:LIC ROOFINGCO
ANUFACTURERS. TORONITO

l NG“E ?\GIIH—B-.A.Sa‘n n T ' & ik 3 “—.*—‘T " Manufestarers of ?EG. SHAPT-
7 IR ) 147 Fronestiast ORONTD. Milaweers e e
@. % 4 ONGE N QDI VIR UHERS | DOBBIE & STUART, THOROLD, ONT.

SRENTO Ses JANES COOPER, - Montreal

Agrent for Province of Queoec,
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THE DOMINION LEATHER BOARD CO., MONTREAL

MANUFACTURERS OF ——7MM—

LEATHER BOARD AND STIFFENERS
ASBESTOS MILL BOARD AND FRICTION PULLEY BOARD
PROPRIETORS OF SAULT AU RECOLLET PAPER MILLS
ROOFING, SHEATHING AND FLOORING FELTS

'THE DODCGE PATENT

W00D SPLIT PULLEY —

OUR CLAIMS,.—Lightest, Strongest, Cheapest and Most
Convenient Pulley in the world.

OUR CUARANTEE.—33} per cent. more power with same
belt, at same tension, than over iron or steel pulleys.

ALL SIZES IN STOCK.
Guaranteed Strong Enough for Heaviest Mill Work.

WRITE FOR CATALOGUE.

DODCE WOOD SPLIT PULLEY CO.
Cfice: 88 Ring Street West, TORONTO, ONT.

D. Suaw W. A. McLeoo

THE BANNER FILE €0., Almonts, Ont.

SOLK MANUPACTURERS OF

“Banrer” Brand Files and Rasps
Every File Warranted. Ask your Dealer for them.

BELTING

Cassidy, Bonner & Co.

LEATHER BELTING & LACE LEATHER
and Mill Supplies
767 Craig St., - MONTREAL

MISSISSIPPI IRON WORKS
YOUNG BROS., Preoprictors
ALMONTE, -  ONT.

Ada{led for driv-
ing all kinds of light
machinery. It gen-
erates more power
from less water than
any hydraulic agem
known. No salves
no dead centres, and
will not fieeze up,
being free from water
when auvrest. \Where
ever tested it has
shown highest cfh.
clency. Madeln var.
ious sizes from ¥4 to
horse:-power.

Soud for particulars to

Kerr Water Motor Co.

NIAGARA FALLS, Ont.
TINGLEY & STEWART MFG. €0.

Manufacturers of

Rubber and. Metal Stamps

of every description

Steel Stamps and Stencils
10 King St W., TORONTO, ONT.

A. DeBLOIS,
Pattern and Model Maker

THE KERR MOTOR
g

GEORGE BRUSH
Manufactarer of
Engines and Boilers Hill Machinery
Stone Breakers Elevators:
Railway Spike Nachines, ete.

M OB s

MONTREAL

s Champion Fire & Burglar Proot
SAFES.

2  These Safes are in use in
Mg Ril all parts of the Domlinion.
MY] They have always proven a
sure pmlecuon against both
Fire and Bur&cm Be sure
%] and get prices before buying.
& S S. KIMBALL, K'Fr..
8737 Cralg St., Montreal.

IVAN BUSuO\G, Vancouver, Agent for B.C.

Beaver Oil Co.

Tuaraing, Sawlng, Carving, Moulding,
and all kinds of wond work. Manufactureps
Cast Iron Railing for Building, and Or 1 ’_——\
Rotary Farco Puinps  Shafting  Castino« Caiting 2 specially. 590 St. Paul Streeot
Boller Fee<l Pumps Hangers  Forgings No. 171 Nazareth Street, Montmal’
and M Equipments of overy kind. Corner of Outawa Strect. Montreal
Targost Manufacturers of Steocl and Brass
Stamps in Canada
PRITCHARD & AHOREWS \ “ \ '
Ottawa, Ont. '} D 5 > ?
RUBBER STAMPS, STENCILS, SEALS, ET. i ~ S O() O
ALUMINUM, BRASS AND COPPER CHECKS
for Companies, ctc., in place of money. \ »le )
Send for pnices
— @
LONDON BRUSH FACTORY Bz
LONDON, Canada
Qur Paint :
% Pratherwe i
ﬁuc;‘d with . FINE - OFFICE R SCHOOL. A %
enkiny’ BANK, OFFICE, UE.
Fateat Bodla B e & CHURCH & LODGE FURNIs'l'gsg = oA LOGUE-{
%:lx‘::(: fi’;‘{lln.m:atcd THOS BRYAN DRUG STORE FITTINGS 7w RN
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CLASSIFIED DIRECTOR

0f Current Advertisements in ‘‘The Canadian Engineer.”

Anbestos nnd Other Coveringn,

Canadian Mineral \Wool Co., Ltd... Toronto, Ont.

Currie, W, & F. P., & Co. .Montreal, Que.
Garlock Packing Co. . .Hamilion, Ont,
Hamilton Engine Packing Co. ...Hamilton, Ont,

Sclater, Win. & Co, Ltd. . Moutreal, Que.
Ananyer

Mason F. H, ... Truro, N.S.
Aven.

Campbell Bros... ... .. ..
S$t. jJohn Bolt and Nut Works
Axles, ¢ar

Pyke, |.W. & Co. .. . ..
St. John Bolt and Nut Works
Taylor, ). & H. i e v o
Babbls 3etul, ete.
Spooner, A. \V. (Copperine)...
Whipple & Cooper ...
Belting

Cassidy, Bonnes & Co. ..
Robin & Sadler ...

Rotlers

Beckett, The F. G. Englne Co.
Bertram Engine Works Co. ...
Brush, Gecrge ... ... .
Canada Machinery Agcnc, .
Doty Enginecring Wor s
Fleck, Alex.... ... v o e
Gillies, John & Co.... ... ..
Jenckes Machine Co.
Leonard, E, & Sons... .. ..
Mac Machine Co. ... .. ..
McDougal), John ... ... ..
Nolan, W.H. .. .. .« .. .. Montreal, Que.
Petrie, H. W, .. ... .. .. ..Toronto, Ont.
Pheenix Foundry & Loco. Works...St. John, N.B,
Robb Engineering Co., Ltd.... ..Amherst, N.S.
Botler Componition

Fuge, Samuel ...London, Ont.
Haunlton Engine Packing Co. ...Haunlton, Ont.
RBoller Coverlngs  (Ste Coveringe)

Botler Inspection.

St'in Boiler & Plate Glass Ins. Co...London, Ont.
Bojier Rivets

St. john Bolt and Nut Works
Boring Mills.

Bestram, John & Sous

RBrass Founderm.

Dobbit & Stuart... ...

Down, Thomas & Co. .. ..
Whipple & Cooper ... <. ...
Bridzes

Allan Foundry & Machine Works, St. Jokn, N.B.
Phaenix Foundey & Loco. Works...St. John, N.B.
Bridge Doltn

S$t. John Bolt and Nut Works
Bridge Work.

Dominion Bridge Co., Ld. ...

...St. John
...St. John, N.B.

«.Montieal, Que.
St John, N B
.Moutreal, Que.

...Port Hope, Ont,
. .Hamilton, Ont,

...Montreal, Que.
. .Montreal, Que.

. .Hamiilton, Ont.
..Toronto, Ont.
.Montreal, Que.
...Montreal, Que
.. Toronto, Ont.
...Ottawa, Ont.
...Carleton Place.
. .Sherbrooke, Q e.
. London, Ont.
...Belleville, Oat.
...Montreal, Que.

...St. John, N.B.

Duandas, Ont

.. Thorold, Ont.
...Toronto, Ont.
...Hamilton, Ont.

...5t. John, N.B.

{ Montreal and
t Lachine Locks

Loignon, A. & E. .. .. . .Montreal, Que.
Shanly & McCarthy .. ... ..Monireal, Que.
Brushes.

London Brush Factory .. ... ..london, Ont.
Barglar Alarma,

Bell Telephone Co, The... ...
¢anoes of a1l Kinda.

Canadian Canoe Co., L.td. ...

..Montreal, Que.

...Peterboro, Ont.

Carbons. Toront 4
PeterboroCarbon & Porcelain Co... § * 0© P?c “3 boro
Car DBolts

St. John Bolt and Nut Works  ...St. John, N.B.

Castinzs.  (Seo other heads)
nt Boatn.

Canadian Canoc Co., Ltd...
Cnag Kteel Worke

Krupp, F.—}.W.Pyke & Co., Agts...Montreal, Que.
Capsgtans

Allan Poundry & Machine Works, St. john, N.B.
Cement.

Battle, Estate of John ...
Belthoute, Dillon & Co.... ...
Currie, W.& F.P. & Co. ...
Chemicnls,

Bellhouse, Dillon & Co. ... ...
Currie, \W. & F. P. & Co.... ...
Clay. Fire.

Currie, W. & F.P. & Co.... ...
Hamilton Facing Mill Co. ...

Conl Saving Compound.
Coal Sav'g & Smoke Consum’g Co.

...Peterboro, Ont.

...Thorold, Ont.
«..Montreal, Que.
..Montreal, Que.

...Montreal, Que.
...Montreal, Que.

.. Montzeal, Que.
...Hamilton, Ont.

{ Montreal and
Toronto,

Contructors Plunt,
Beatty, M. & Sons ... .. ..
Dobbie & Stuart ... .. ..
Ingersoll Rock Drlll Co...
Mac Machine Co. ... .. ..
Corrugnted fron Work.
Metallic Rooting Co... ...Toronto, Ont.
Samuel, M. & L., Benjamin &Co .Tosonto, Ont.
Coverings for Bollers nnd Plpew.
Canad’'n Mineral Wool Co., Ltd Toroto, Ont.
Currie, W. & F. P. & Co... ..Montreal, Que.
Garlock Paching Co.... . .. Hamiltor:, Ont.
Sclater, W & Co., Ltd.. ..Montreatl, Que.
Derriekx.
Beat.y, M. & Sous ...
Brush, George ... .. .
Dobbie & Stuart... ... e e
Derlgulng und Engrining.
Can. Photo Engraving Bureau
Dawson, G. W. ... .. ..
Laidlaw, Robt. ... .. ...
Pritchard & Andrews ... ...
Sandham, Charles A.
Dictlonary
Merriam, G. & C. Co. ...
Die Sinking
Butler, Willlam... ...
Dawson, G. W....
Pritchard & Andrews
Draln Pipes,
Currie, W. & F, P. & Co.. ... ..Montreal, Que.
Drummond McCall P, F'dry Co...Montreal, Que.
Dredgex,
Beatty, M. & Sons ... ...
Drilla, Roek
Ingersoll Rock Drill Co....
Dynamon,
Starr, John, Sons & Co., Ltd.
Dynamo Belta,
Forrester, Thomas .. ... ...Monireal, Que.
Robin & Sadler... ... .. ... - $\[°n"°§}:r%%(°.
{3c0 alzo Eloctrical Suppliew)
«..Montreal, Que.

Welland, Ont.
...Thorold, Ont.
«.Montreal, Que
... Belleville, Ont.

.. Welland, Ont.
...Montreal, Que,
...Thorold, Ont,

..Toronto, Ont.
...Montreal, Que,
...RBamilton, Ont.
Ottawa, Ont.
..Toronto, Ont.

...Springhield, Mass.

...Hamilton, Ont.
...Montreal, Que.
...Ottawa, Ont,

...\Welland, Ont.
...Montreal, Que.

.. Halifax, N.S.

Dynamo Brashes
Foriester, Thomas ...
Edgoe Toanls
Campbell Bros.... .. .. .. ..St john
St.john B Jtand Nut Works .. ...St. John, N.B.
Elcctricians and Eleetric Supplies.
Ahearn & Soper... ... ... .. ..Ottawa, Ont.
Bell Telephone Co., The .. .. Montreal, Que.
Bennett & Wright., ...Toronto, Ont.
Fewings, E. B.. ... ... .. ..London,Ont.
Forrester, Thos... .. ... .. ..Montreal, Que.
Kay Electric Works... ...Hamilton, Ont.
Monireal Electrical Supply Co...Montreal, Que.
Packatd Lamp Co... ... ...Montreal, Que.
Peterboro” Carbon and Porcelain

COuee vee i wee e v we oo Peterboro, Ont,
Petrie, H.\W... .. .. .. .. ..Toronto, Ont.
Pringle, R. E. T... ...Montreal, Que.
Starr, John, Son & Co,, L.td.. . ... Halifax, N.S.
Electriclty. ¥chool of
Siebert, G. C.... v oo .
Electric ¢nr.
}J. St. Charles Omnibus Co., The...Belleville, Ont.
Ottawa Car Co... .. .o . ...Ottawz, Ont.
Patterson & Corbin... ... .. .St Caharines,
Elcciric Elevators.
Fensom Elevator \Works . Toronto, Ont.
Eleciricnl Engincers, (Sen also Rlectridans.)
Ahearn & Soper... ... .. .. ..Ottawa, Onl.
Breithaupt, E. Canl .. . ..Berlin, Ont.
Pringle, R. E. T... ... .. .. ..Montreal, Que,
Elcctric Ixmps.
Packard Lamp Co... ... ...
Eleetric Lighting.
St. Jean Baptiste E. L, Co...
Elevntors.
Brush, George... oo o ... ..Montreal, Que.
Fensom Elevator Works... ... ...Tcronto, Ont.
Enamelled Photon of YMnachinery.
Laidlaw, R... .. .. .. .. ..Hamilton, Ont.

Enzincers Clvil and Mining.

...Montreal, Que,

«..Montreal, Que.

...Montreal, Que.

Butler, W. R, .. .. .. .. ..\Vindsor,N.S.
Galt, obn.. .. .. « <. ..Toroato, Ont.
Grenler, J. A.. ... .. .. ..Montreal, Que.

Hay. Thos A.S... ... .. ..
Keefer, T. Coee oo eee e wwe
Logan & Rankin... .. .. ..
Lolgnon, A. & E... ... ... ..

Leorsed Aoees o oo o

...Peterbaro, Ont.
«.Ottawa, Ont.
...Toronto, Ont,
...Moatreal, Que.

Quebec and
Montreal, Que

Enulncers, Chvil and Mintug-€ontinued
Macdougall, Alan ... . .. ..Toronto, Ont.
Mason, B.H. .. .. .. .. .Truro, NS.
SMurdock, Wi, w.. we o oo .St John, 8B
Nichotson, §. T.. . .. ...Montreat, Que.
Pringle, R E. Taomas. .. Montreal, Que.
Ridout & Maybee... ... .. ..Toronto, Ont.
Shanly & McCarthy... .. .. ..Montreal, Que.
Eaxincering Inntrunients
Hearn & Harrdson .. ..
Enxines.
Allan Foundry & Machine \Works, St. John, N.B.
Beatty, M. & Sons... .. .. ..Welland, Ont.
Beckett, F. G, Enzine Co.. ..Hamilton, Ont.
Bertram Engine Waras Co... ..Toranto,Ont.
Brush George . ... .. .. . Montreal, Que.
Bur ¢ 1-Johuson Iron Co., Ltd. ...Yarnnouath, N.S.
Canada Machinery Agency... ...Moatreal, Que.
Dobbie & Stuart... ..Thorold, Oat.
Doty Englueeting \\o:ks « .« Toronto, Ont.
Gillies, John & Co... .. ...Carleton Place.
Hamllon, The Wi, Mfg Co...Peterboro, Ont.
Jenckes Machine Co. ... ... ..Sherbrooke, Que.
Leonard, E, & Sons.. .. .. ..London, Ont.
Mac Machine Co. ... .. ...Belleville, Ont.
McDougall, Jno... ... .. .. Montreal, Que.
Nolan, W. H. .. .. .. ...Montreal, Que.
Petrie, H.\W... ... ... ... «.Toronto, Ont.
Phienix l-oundry& Loco Works St. John, N.B.
Robb Engineering Co... .. ..Amhersy, N.S.
Waring, White & Co. ... ... ...St. John, N.B.
Engine Packing.,
Canada Mineral \Wool ... Toronto, Ont.
Garlock Packing Co... ... ...Hamilton, Ont,
Hamilton Engine Packing Co..Hamilton, Ont
Sclater, \Vm. & Co., Ltd... ...Montreal, Que.
Engincen' Log Booka,
Challen, Howard ... ...
Faeings
Hamilton Facing Mill Co...
Files und Rasps.
Banner File Co... ...
Fire Alarms.
Bell Telephone Co., The .. ...
Fire Bricks and Cinys.
Currie, W, & F.P.& o.
Flre Engines.
Burrell-Johason Iron Co., Lid.
Foandry Fucings.
Hamilton Facing Mill Co
Founders, Iron nnd Brass,
Allan Foundiy & Machiue Works, St. John, N.B.
Beatty, M. & Sons... .. .. ..Welland, Ont.
Beckett, The F. G. Engine Co...Hamilton, Ont.
Bertram, John & Somns... .. ..Dundas, Ont.
Bertram Engine \Works Co... ... Toroanto, Ont.
Brush Geo.. .. .. «. «. ...Montreal, Que.
DeBlois, A ... .. .. w0 .. ..Mo treal, Que
Dobbie & Stuart.. ... ... .. ..Thorold, Ont.
Doty Engiacering Wotks ... ..Toronto, Ont.
Down. Thos. & Co... ... ... .. Toronto, Ont.
Drummond, McCall Pipe l«ourdry

Coute v v e e e e
Fleck Alex... ... ... .. .. ..Ottawa, Ont.
Gardner, Robt & Son... .. .Montraal,Que.
Hamilton, The Wm. Mfg. Co...Petcrboro, Ont.
Leonard, E. & Sons... . .. ..Londuu, Ont.
McDougall, Jno... ... .. .. ..Ottawa, Ont.
NovaScotia Steel & Forge Co. Lxd New Glagow
Robb Engineering Co... ... ..Amherst, N.S.
Sterling & Brownley ... ... ...St. John, N B.
Pheenix Foundry & Loco. Works...St. John, N.B.
\Whipple & Cooper... ... ... ..Hamilton, Ont.
Waring, White & Co. ... .. ..St John, N.B.
Young Bros... ... .. .. .. ..Almonte, Ont.
Fuael ¥aving.
Coal-Saving and Smoke Consum-

ing Co. ... we e e .o -.Montreal, Que.
Furatture.
Canadian Office and School Furat-

tare Co ... ... we o .. ..Preston, Ont.
CGriat 3111 Machinery
Allan Foundry & Machine Works, St. John, N.B.
tinmmer, Hatchetr, Etc.
Whitman & Barnes 3Mfg. Co...St. Cathatines.
Harduwnre nad Metals,
Pyke, J. W. & Co... ... ... ..Montreal, Quo.
Peterboro Carbon and Porcelain

Coue v we wee e wee see .Peterbore’ Ont.
Rice Lewis & Son, Ltd... .. ..Toronto, Ont.

..Montreal, Que,

Co...

{150 Nassau St.,
New York.

...Haaiilton, Ont.
...Alinonte, Ont.
...Montreal, Que.
. Montrea), Que.
.. Yarmouth, N.S.

.. Hamilton, Ont.

...Montreal, Que.
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS—Continued.

Hurdware and Metnln-Contlnued Mtalng Machinery—Continucd Naw M1l Muachinery.

S 1, M. & L.. Benjamin & Co...Toronto, Ont. Burrell-Johnson Iron Co., Ltd. ...Yarmouth, N.S. Allan Foundry & Machiue Works, St. John, N.B,
Spooner, A. \V, (Copperine)... ...Port Hope, Ont. Dobbic & Stvart... ... .. .. ..Thorold, Ont, Hamllton, The Wm. H, Mfg. Co...Peterboro, Ont.
Taylor, J. & H.. .. .. .. ..Montreal, Que. Pleck, Alex... .. . . ... .Ottawa,Ont. shafting, Palieys, tinngers, Ete.

Whipple & Cooper... .. .. ..Hamllton, Ont. Ingersoll Rock Drill Co... ... ...Montreal, Que. Bertram Engine Works Co... ...Toronto, Ont.
Whitman & Barnes Mfg. Co...  .St, Catharines. enckes Machine C>. ... .. .Sherbrooks, Que. | Dobble& Stuart... .. .. .. ..Thorold, Ont.
tiolating .“nrlllner)g. {(ac Machine Co ... .. .. ..Belloville, Ons Dodge Wood Split Pulley Co...To-onto, Ont.
Beatty, M. & Sons.. .. . .Welland, Ont. Northey Mfg. Co.. .. .. ..Toronto, Ont. Doty Englneering Works  ...Toronto, Ont.

Beckett, The F. G. Engine Co ..Hamilton, Ont.
Bertram Engine Works Co... ..Toronto, Ont.

Gardner, Robt. & Son... .. ..Montreal, Que.

b Tectrical M "
Motors. (8o X c21 Bupplien) Gillles, John & Co . ... ... . Carleton Place.

Olx, (Ses Lubricants.)

Brush, Geo..., .. .. .. .. ..Montreal, Que. Omnibusen Hamilton, The W Mfg. Co... ...Peterboro, Ont.
Dobble & Stuart... ... .. ... ..Thorold, Ont. * . Leonard, E. & Sons... ... .. ..London, Ont.
Fleck, Alet,. .. .. .. .. ..Ottawa, Ont J. St.Charles Ominlbus Co., The... Belleville, Ont. Nova Scotla Steel & Forge Co. Ltd.New Glasgow
Inzersoll Rock Drill Co .. ... ...Montreal, Que. Ore Crusticrs. (Seo Miatog Machlaery.) Young Bros... .. .. .. .. ..Almonte, Ont.
Mac Machine Co. ... we «Belloville, Ont. Pucking. Ship Costings
njectors Ntenm und Alr, Canada Mlneral Wool Co... ..Toronto, Ont. Allan Foundry & Machine Works, St, John, N.B.
Earle, S. R... .. .. o . ..Belleville, Ont. Hamilton Engine Packing Co Hamilton, Ont. Nhip Tunks
Sterling & Brownley ... ... ..St. John, N.B. Garlock Packing Co.. .. .. ..Hamilton, Ont. Phonlx Foundry & Loco. Works...St. John, N.B.
Iastruments, Melentific, Sclater, Wm. & Co., Ltd.. ... ...Montreal, Que. Nlate Itoofings,
Hearn & Harrison ... .. ... ..Moatreal, Que. Patent Nolleftora, \ Douglas Bros, .. .. .. .. ..Toronto, Ont.
Insuraned, Boller nnd Gluse Brockhues &Co .. .. .. .. . Cologne, Gern'ny HKIM of alt Kiud,
Steam Boller and Plate Glass Ins. Coursolle, J. & Co... .. .. ..Ottawa, Ont, Canadian Canoe Cn, Ltd... ...Peterboro, Ont.
Co.,of Camada... .. e .. ..london,Ont Featherstonhaugh & Co.. .. ..Toronto, Ont. Nhices Mctnt Workw,
Insuranee, 3Mills and Factorles, Greoier, J. A, C.E... .. .. ..Montreal, Que. Dou‘las Bros. .. .. .. .. ..Toronto, Ont.
Jonson, C.R.G... .. .. . ..Mntreal, Que. Harvey, A. ... e s e onOttawa, Ont. Nhiugte MIN Machinery,
1ron, g, Ridout & Maybee ... .. . ..Toronto, Ont. Hamilton, The Wm. Mf. Co... ...Peterboro, Ont.
NE‘; Glasgow Iron, Coal and Ry Ferrona, N.S Pastern and Model Maliers, Smoke Consuwmers,
Knhen, Machine, Eten 0 De Blois, Avee we e o e ...Montreal, Que. Coal-Saving and Smoke-Consum.
T . Photo Engras Ing. INgCOoue e v wri we w. .. Montreal, Que.
:i}:::':" & Baraes Mfg Co... ..St. Catharines. Canadian Photo Eng. Bureau..Toronto, Ont. Npriugs e
Bertram, John & Sons.. ... ..Dundas, Ont. :f;::l:":;n&-- v+ wee e s o.Hamilton, Ont. 2: J:;hn Boha": :4‘:;: ‘\‘V:lrk; ...St. John, N.B.
" Robt. & T y N ntioncrs an okblnders.
G.“dm:r ) obt. & Son... .. Montreal, Que New Glasgow tron, Coal and Ry. Brown Brothers, Ltd., The... ...Toronto, Ont.
Nolan, W.H, .. .. .. ... ..Montreal, Que. Co.. Ltd Ferrona, N.S st it
" e e e e eee e , N.S. enmahips.
Lath Machinea . . X
Allan Foundry & Machine Works, St. John, N B. Pipes, “n(er and G, Burrell-Johnson Iron Co.,Ltd. ...Yarmouth, N.S.
Leather. Boprd nnd Riifonen Currle, W. & F. P. & Co... ... ..Montreal, Que. Steam Launches.
T, Lo © 1l P oun :
Dominion Leather Board Co...Montreal, Que. Drummond, McCall Plpe F dry“o treal, Qu C:‘mf\dmn Canoe Co., L. ...Peterboro, Ont.
Locomothe Forglugs and Supplies. Pﬁ".’;ﬂ;‘m"' e e e e ewiiORLEER], Que, g:\\-eS. é:ﬂm & Co.. «. ..Carleton Place.
Bertram, John & Sons.. .. ..Dundas Ont. d eam pPuamps,
Pyke, J. W. & Co.. ~. .. -.Montreal, Que. Peterboro. Carbon and Porcelaln  erboro, Ont Burrell-Johoson lron Co. L. ..Yarmou, N.S.
Samue), M. & L, Benjamin & Co...Toronto, Ont. T ' Trapu,
s . 3 Pualleys. Down, Thos. & Co.. .. .. ..Toronto, Ont.
1[;:::::);";[‘.“5:‘!{,.. e e e «Montreal, Que, Dodge \Wood Split Pulley Cg...’l‘oromo, Ont. ¥teel and Iron Forglugs
Wm. Mfg. . S y
Pheenix Foundry & Loco. Works...St. John, N.8. Hamilton, The W k. O etesboro, Ont. Nova Scorla Stect & Forgs Co. Lid New Glasgow
Locowothe ”2""""" rulley Board. Dawson, Geo. W. ... .. .. ..Montreal, Que.
Bertram, john & Sons... ... ..Dundas, Ont. .
Lubricnnta qaud Ofix Dom. Leather Board Co... ... ...Montrea), Que. Pritchard & Andrews .. .. ..Ottawa, Ont,
Beaver O0 Co... .. .. .. ..Montreal, Que. Pumps and Power. Tingley & Stewart Mfg. Co... ...Toronto, Ont.
Rogers, Samuel & Co... ... ..Taronto, Ont. Beckett, The K. G. Englne Co Hamilton, Oat. ftone Cattlug dMachioery
Spooner. A. W, (Copperine)... ...Port Hope, Ont. Gillies, John& Co... ..... .. .Carleton Place. ﬁ:‘:\ f"(l;f‘!gr‘yz&';\:lachlnc\\lorks, St. John, N.B.
Machine Tools. Hamllton, The W, Mfg. Co... .. Peterboro, Ont. J sgcchztles (;'mnl:mCo The...Bellevllle, Ont
Bertram, John & Sons.. .. ..Dundas, Ont. Jenckes Machine Co. ... ... ...Sherbrooke, Que. dua;v Car Co us Lo., mOl ¢ 6 nt.
Gardner, Robt. & Son... .. ..Montreal, Que Northey Mfg. Co., The... ... ..Toronto, Ont. Paucr:on & Corbn mﬁxac‘:l.:a lm.
Rice Lewis & Son, Ltd.... .. ..Toronto, Ont. Young Bros... .. . e .. ..Almonte, Ont Pamarbe lnxl::u':':;cx:;s.m -8t rines.
Samue), M.& L., Beajamin & Co..Toronto, Ont. tatlway ¥ptkess Bolty, Fte, Hearn & Harvison... .. .. ..Montreal, Que.
\"/hlllm'an & Barnes .\lﬁf’. C:‘... lS: Cal:nrmc& St. John Bolt and Nut Works  ...St. John, N.B. ‘Tetephonex.
Machinery, New an reuitil-Hinnd, 0 A
Canada Machinery Agency... ...Montreal, Que. e N N e Force Co. Lid.New Glasgow Beil Telephone Co, The... ... ...Montreal, Que.
: NovaScotia Steel & Forge Co. Ltd.Ne 3 Starr, John, 3on & Co., Ltd. ...Halifax,N.S.
Petrie, H. W ... .. .. .. ..Toronto, Ont. Track Bolt
ftowboats of all Kinds.  * rac "
Marlne Encincs. Canadfan Canoe Co, Lud.. ...Peterboro, Oat. St. Tobn Bolt and Nut Works  ...St. fohn, N.B.
Allan Foundry & Machine Waorks, St, John, N.B. ooflus Mntorinla Treatles.
Burrell-Jobnson IronCo., Lid.  Yarmouth, N.S. coTlug Ipater e Montreal and
Pheenix Foundry & I co. Works...St. John, N.B. Dominlon Leatber Board Co...Montreal. Que. Donminion Bridge Co., Ltd.. ... chine.

Douglas Bros. ... .. .. .. .Toronto, Ont,
Ezxcelsior Paint and Roofing Co New York.
Metallic Roofing Co... ... ... ...Toronto, Ont.
Sclater, Wm. & Co., Lad... .. ...Montreal, Que.

Metal Merchants,

Pyke, J. W. & Co... ... .. ..Montreal, Que.
Rice Lewls & Son, Lud... ... ..Toronto, Ont.
Samuel M. & L., Benjamin & Co...Toroato, Ont.

Loigoon, A. & E... .. .. .. ..Montreal, Que.
Wagons, tHose and Npeclals

J. St. Charles Omnibus Co., The ..Belleville, Ont.
Water Mofors,

Rubber Patnt. Hamilton, \Vm. Mfg. Co... ... ...Peterboro, Ont.
Taylor, J. & H... ... . .. ..Moatreal, Que. 155-157 Duane y
Metallle Collfngx nnd Rooflnge. Ezxcelslor Paint and Roofing Co...{ Sgl..s;;chork. K:':rr \Vatcr..\lolor Co. .. ...legara Falls.
las B T to, O Kafex, Vanulis, Ete. Waster Towers,
Douglas Bros ... .. .. .. ..Teronto, Ont. Kimball'S. S Montreal, Que Dominion Bridge Co, Ltd... ...Montreal, Que.
Metallic Roofing Co... ... .. ..Toronto, Ont. Tl ) "S.-;{ '\\’“r‘ks.. m'l‘om : '0 . Water Wheolk.
Mining Machtinery. aylor's .c QMU von v ome nto, Qat. Hamilton, The Wm.Mfg.Co... ...Peterbore, Ont.
Beatty, M. & Sons.. .. .. ..\Velland, Ont. ""m‘;'.‘ Yachts, Co.. Ltd Peterbo Kerr Water Motor Co... ... ...NiagaraFalls,
Beckett, F. G., Engine Co... .. Hamilton, Ont. Canadian Canoe Co.. Ltd... ..Peterboro, Ont. Woodwarkiog Machlncery.
Bertram Engline Works Co... ...Toronto, Ont. Kalln. Bertram, John & Sons ... ... ..Dundas, Ont.
Brush, Geo.... ... . ... .. ..Montreal, Que Canadian Canoe Co., Lid... ...Peterboro, Ont. Nolan, W.H. .. .. .. .. ..Montreal, Que.
Have You seen our TR T,
$ 2255 BES “SE5 ¢ o
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Engineering and Kindred Socisties.

Canadian Society of Civil Englincers.

President—Pster A Peterson,

\ice Presudenns - Herbert Wallls, Alan Macdougall and P Wy, St George.

‘Treasurer—K W, Blackwell.

Secretary—Clement H. Mcl.eodd.

Libranan—\Villlam McNab

Assembly Room ~112 Mansfield Street, Montreal. Meets every altetnate
Thursday from October to May inclusive

Mining Socicty of Nova Scotia.

Presldent—H, S. Poole, F.G.S., M.L., Stellarton, N.S.

Vice Presidents - ). E. Hardman, §. B Oldham, NS., R. G. Leckie,
Londondersy, N.S.: David McKeen, Sydney, C, B,

Trcasurer - 1" R Gue, Halifox.

Secretary—H. M \Wylde, Halifax.

Couneld—8. C Wilson, Chas. Aichibald, G. WV, Stuart, G. Fraser, Chas.

Fergie, D W Robb, R, H. Brown, A L. Sjostedt, J. H. Austen.

Canadian Association of Stationary Engineers.
FALCUTIVK HOARD,

President—G. Hunt, Montreal.

Vice-President—\Vin. Sutton, Toronto. |

Secretary JJ Yorh, Board of Trade Building, Montreal.

Treasurer—\W G Blackgrove, Toronto.

Conductor—T. King, Dresden,

Door-hecper—F, Robert, Ottawa

Provincial District Deputics—Ontario, A. E Edkins, Quebee, Thos. R{an.

District Deputies—Hanulton, R Mackie, London, F G. Mitchell; Guelpls,
J. A. Angell; Montreal, J. A. Hartenstein, Toromnto, A. M. Wickens.

HOARD OF ENAMINERS,

President—A. E. Edkins, 139 Borden St Toronto.

Vice President—R  Dichinson, Llectric Likht Company, Hamilton.
Registrar—A. M, Wickens, 250 Berkeley St , ‘Toronto.
Treasurer—R. Mackie, 28 Napier St., ll;unillon.

Solicitor=]. A McAndrews, Toronto.

Toronto—A. E, Edkins, A. M. Wickeuns, . }. Phillips, I, Donaldson.
Hamlton—P. Stott, R. Mackie, R. Dickinson,

Peterboro—S. Patier, care of Edison General Electric Co.
Brantford—A Ames, care of Patterson X Sons.

Ringstun —J Deavhin (Cluef Enginecr Penitentidry), J. Campbell.
London—F. G. Mitchell,

ONTARIO.
Toronto Branch, No. 1—W. Phillips, President; H. E, Terry, Sccretary,
19 Hayter Street.  Mects 2nd and 4th Fiidays of the month, at $ pm,, in Room
D, Shaftesbury Hall.
Hamilton Branch, No. 2—\W. Sweet, President, W, Morns, Secretary,
\l\ilcnington Strcet. Meets 1st and 3rd Fridays of the month in Maccabees'
all.
Stratford Branch, No. 3—No report.
Brantford Branch, No. 3=]. Ogle, President; J. B. For.yth, Sccretary,
Box 206. Mvets 2nd and 4th Fnda{s
London Branch, No s— F Mutchell, President, Win Meaden, Secretary,
ﬁs]]}hchmond St Mecets 1st Thursday and last Friday in the month in Sanford
all,

Guelph Branch, No. 6—C ] Jurden, President, { .. Dixon, Secretary,
box 3¢6. Mecets st and 31d Wednesdays, in Kmghis of Labor Hall,

Ottawa Branch, No. 7—Frank Robert, President; ). O. B. Latour, Scere-
tary., Meets 2nd and gth Tuesdays i Oddfellows' Hall,

Dicsden Branch, No. »=0.S. Mernill, President; Thos. Ring, Sccretary.
Meets 2nd and 4th Saturday evenings.

Kingston Bianch, Nu. 10—Jas Deslin, President, Anthuny Strong, Secre-
tary, caie of Rungstun Coteon Mill. Meers 20d and i Tuesdays in Ligincers
Hall, over No. 1 Fire Station,

Berlin Branch, No. g—V/. 1 Rhliodes, President . G. Stelnmete, Secretary.

QUEBEC.

Montreal Branch, No. 1—Joseph G. Robertson, President, John J. Yorke,
Recording Secretary, Wm. \Wilson, Financlal Secretary. Meets 1st and ;mf
Thursdays In Engincers' Hall, Cralg Street.

St~ Iaurcut Branch, Nu. 2 iMontical) - Rosalre Drouln, President, A,
Latour, Secietary, 306 Deliste Strect. Meets 15t and 3rd Thursdays in Odd-
fellows' Hall, Craig Street.

Mining Association of Quebec.

President, J. Dlue. .
Vice-presidents - Col, Luke, G. E. Drumuond, F. P. Buck and J. B, Smith.
Secretary—B. T, A Bell

Treasurer—A. W, Stevenson.

Brass [Manufacturers’ Assoclation.

President—Robert Mitchell, Montreal.
Vice-President—James Morrison, Toronto,
Secretary—A. WV, Glassfurd, 784 Craig Street, Montreal.

Canadlan Electrical Association,

Prestdent—]. J. Wright, Toronto.

1st Vice-Pr —K. ] , Toronto,

2nd Vice President—John Carroll, Montreal.

Secretary-Treasurer~C. 11, Mortumer, Toronto.

Executive Committee—D. Thomson, Hamilton; D. A. Starr, Montreal;
H. O. Fisk, Peterboro, George Black, Hamlton, A. B. Smith, Toronto, L. B.
McFarlane, Montreal, T. R. Roscbrugh, Toronto; E. C. Brelthaupt, Berling
John Yule, Guelph ; Thos. Ahearn, Ottawa.

Iontreal Electrical Club,

President—W. B, Shaw,

Vice-President—H. Rltchie.

Secretary—James Burnett.

Treasurer—L M, Pinolet,

Committce—1. Brown, }. A. Douglas and ¥. D. Black.

Moritreal Junior Electrical Club.

President—E. W Sayer.

Vice-President=W. Sutton,

Treasurer—R. H, Street. .

Secretary—H. O. ). Overton, 19 Brunswick Street, Montreal.

Canadian Inland Marine Association, Toronto.

President—Capt, Crangle.
Vice-President—]. T. Matthews.

2nd Vice-President—Capt. Sylvester.
Secretary-Treasurer—\W. A. Geddes.

Amalgamated Society of Engineers.
(Montrcal Second Branch.)

President—Edmund Hay.

Sccretary—John F. Wilson.

Treasurer—George Ogden.

Money Steward and Cheque Book Keeper Robert Moses.
Trustees—R. Davis, Thos. 1illow, \W. Roberts and T. H. Heaton,
Auditors—\Wm. Godwin and A. H. Smethurst.

Canadian Marine Engineers Association.

President—O. P, S(.c]ohn.
\'icc-l‘rcsidcnls—{. . McFadden and E. O. Dell.
Treasurer—]. H. Ellis,

Secrctary—F. E. Smith,
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CANADIAN JOURNAL OF FABRICS, the only journal in Canada exclusively devoted to

< IF you want to reach the Textile Manufacturers of Canada the best and most direct way is through the
<

Textile Manufacturing.
Felt, Rubber, Curdage and kindred manufactures.
tion on application.

It reaches the Woolen and Cotton Mills, the Carpet Factories, the Silk, Flax,
Subscription $1.00 a year.

Advertising rates and all informa-

E. B. BIGGAR, Publisher

62 Church St., TORONTO . . .

Fraser Bldg.,, MONTREAL

The

anadian '] extile ! )irectory

Is a complete hand book of all the Textile Industries of Canada, giving detailed information concerning all the
Cotton Mills, Woolen and Worsted Mills, Knitting Mills, Carpet Factories, Oilcloth, Felt, Rubber, Jute, Flax,
Cordage, and all other allied industries, including the Hat and Fur Trades, the Paper Mills, and Upholstery and

Furniture Trades, with lists of all Manufacturers’ Agents and Wholesale and Retail Dealers.

It also contains a

great mass of useful statistics relating to the Dry Goods and kindred trades, including the Customs Tanffs of
Canada, Newfoundland and the United States touching these trades. Subscription $3.00.

Address—

E. B. BIGGAR, Publisher
Montreal or Toronto



