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New Hoist

If you can use a
thoroughly well built
little hoist in winze,
stope or raise, for
handling drills or
timbers, or for haul-
ing cars in drifts, our

 Bulletin, No. 4033,

will interest you. !

These hoists are so
easily moved about
~and can handle so
many different jobs
that they are almost
indispensible around
a mine or prospect.

They may be oper-
ated by steam or by
air, and being fitted
with a powerful
brake are perfectly
dependable.

HOISTING ORE IN A WINZE

Ask for Bulletin on “Litﬂe Tugger” Hoists

Canadian Ingersoll-Rand Co., Limited

Montreal - Canada
OFFICES THROUGHOUT CANADA

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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CONTRACTORS TO ADMIRALTY WAR OFFICE AND COLONIAL GOVERNMENTS

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS,
Rutherglen, Glasgow, Scotland

WIRE ROPES

For Mining, Engineering and Shipping: For Hoisting and Haulage in Collieries and Mines: For Cable-
ways and Aerial Ropeways: For Dredgers and Steam Shovels: Sp((m]]v Flexible Ropes for Winches
and Fast Hoists, Coal Towers and Cranes. e :

OF THE HIGHEST OQUALITY

made from special grades of Wire drawn to our specifications and carefully tested before being used.
They are at work in all parts of Canada from Vancouver to Halifax and are everywhere recognized as
the best on the market. Complete stocks held in all parts. Orders executed and quotations furnished by :

Nova Scotia : Wm. Stairs, Son & Morrow, Ltd., Halifax. New Brunswick : W. H. Thorne & Co., Ltd., St. John.
Quebec, Ontario, Manitoba and Saskatchewan : Drummond McCall & Co., Montreal, Toronto and Winnipeg.
Alberta and British Columbia : McLennan, McFeely & Co., Ltd., Vancouver.

Highest Quality. Satisfaction in Use. Prompt Delivery. .  Keen Prices.
CABLES : - “‘ Ropery, Rutherglen.” CODES : Western Union, A. B. C. (4th and 5th Editions), A.1., Liebers and Private.

A Sullivan Drill Sharpener

will make bits for you that
cut faster and last longer.

This new machine makes and
sharpens drill bits of any kind or
shape, and forges drill steel shanks
by hammer work entirely.

It is compact, powerful, rugged,
rapid in action, and economical of

air power.

Send for new Bulletin, No. 672

SULLIVAN MACHINERY COMPANY

122 South Michigan Ave., Chicago
BOSTON MONTREAL COBALT NELSON, B.C. SPOKANE VANCOUVER JUNEAU

When Answering Advertisements please mention THE CANADIAN MINING' JOURNAL,
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The Minerals of Nova Scotia

The extensive area of mineral lands in Nova Scotia offers strong inducement for investment.

The principal minerals are:—Coal, iron, copper, gold, lead, silver, manganese, gypsum, barytes,
tungsten, antimony, graphite, arsenic, mineral pigments, diatomaceous earth.

Enormous beds of gypsum of a very pure quality and frequently 100 feet in thickness are situated
at the water’s edge. .

The Province contains numerous districts in which occur various varieties of iron (re practically
at tide water and in touch with vast bodies of tHiuxes.

The Gold Fields of the Province cover an area of approximately 3,500 square miles. The gold is free
milling and is from 870 to 970 fine.

Deposits of particularly high grade manganese ore occur at a number of different localities.

Tungsten-bearing ores of good quality have lately been discovered at several places and one mine
has recently been opened up.

High-grade cement-making materials have been discovered in favorable situations for shipping.

Fuel is abundant, owing to the presence of 960 square miles of bituminous coal and 7,000,000 acres
of woodland.

The available streams of Nova Scotia can supply at least 500,000 H.P., for industria] purposes.
Prospecting and Mining Rights are granted direct from the Crown on very favorable terms. K

Copies of the Mining Law, Mines Reports, Maps and Other Litera-
ture may be had free upon application to

HON. E. H. ARMSTRONG,

Commissioner of Public Works and Mines,

HALIFAX, N. S.

PROVINCE OF QUEBEC

Department of Colonization, Mines and Fisheries

The chief minerals of the Province of Quebec are Asbestos, Chromite, Copper, Iron, Gold,
Molybdenite, Phospate, Mica, Graphite, Ornamental and Building Stone, Clays, etc.

The Mining Law gives absolute security of Title and is very favourable to the Prospector.

MINERS’ CERTIFICATES. First of all, obtain a miner’s certificate, from the Department in Quebec or from the near-
est agent. The price of this certificate is $10.00, and it is valid until the first of January following. This certificate gives
the right to prospect on public lands and on private lands, on which the mineral rights helong to the Crown.

The holder of the certificate may stake mining claims to the extent of 200 acres.

WORKING CONDITIONS. During the first six months following the staking of the claim, work on it must be performed
to the extent of at least twenty-five days of eight hours.

SIX MONTHS AFTER STAKING. At the expiration of gix months from the date of ‘the staking, the prospector, to
retain his rights, must take out a mining license.

MINING LICENSE. The mining license may cover 40 to 200 acres in unsurveyed territory. The price of this license is
Fifty Cents an acre per year, and a fee of $10.00 on issue. It is valid for one year and is renewable on the same terms, on

producing an affidavit that during the year work has been performed to the extent of at least twenty-five days labour on each
forty acres.

MINING CONCESSION. Notwithstanding the above, a mining concession may be acquired at any time at the rate of
$5 an acre for SUPERIOR METALS, and $3 an acre for INFERIOR MINERALS.

The attention of prospectors is specially called to the territory in the North-Western part of the Province of Quebec,
north of the height of land, where important mineralized belts are known to exist.

PROVINCIAL LABORATORY. Special arrangements have been made with POLYTECHNIC SCHOOL of LAVAL UNI-
VERSITY, 228 ST. DENIS STREET, MONTREAL, for the determination, assays and analysis of minerals at very reduced
rates for the benefit of miners and prospectors in the Province of Quebec. The well equipped laboratories of this institution
and its trained chemists ensure results of undoubted integrity and reliability.

The Bureau of Mines at Quebec will give all the information desired in connection with the mines and mineral re-
sources of the Province, on application addressed to

THE HONOURABLE THE MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBEC

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Hofman GENERAL METALLURGY

By H. 0. HOFMAN, E.M., Met. E., Ph. D.

Professor of &etallurgy, Massachusetts Institute of Techno-

logy. Author of ‘‘Metallurgy of Lead.”” 909 pages, 6 x 9, 836 illustrations. $6.00 (25s) net postpaid.
Metallurgical literature contains many treatises and monographs dealing with the metals proper
and parts of metallurgical activity, but, heretofore, not a single work upon general metallurgy which
o meets present requirements.
Publ[shed Prof.. Hofman aims here to cover the field of General Metallurgy as a whole.
He combines the good of older endeavor with the best results of modern research.
Aug. 1913 He treats the whole from the point of view of the metallurgist who has a leaning toward

physical chemistry.

He devotes special care and much space to Mechanical Processes.
He has been aided by specialists in the departments of

experience had been too limited.

The main divisions of the work are:

I. Introduction.

II. Properties of Metals.
III. Alloys.

VIII. Pyrometallurgical Pro-
cesses and Apparatus.

IX. Hydrometallurgical Pro-’

cesses and Apparatus.

the work in

which he felt that his

A. Ores; B. Betal Alloys;
C. Liquids; D. Gases; Air
Supply, Preheating and
Drying of Air, Purification

1V. Metallic Compounds. X. Electrometallurgical Pro- of ~Gases.

V. Ores. cesses and Apparatus. XII. Metallurgical Products.
VI. Fuel XI. Mechanical Metallurgical XIII. Economic Considera-
VII. Refractory Materials. Operations. tions.

NEW AND STANDARD METALLURGICAL BOOKS

Hydrometallurgy of Copper
By WM. E. GREENAWALT.
506 pp., $5.00 (21s).

Refractories and Furnaces
By the late F. T. HAVARD.
356 pp., $4.00 (17s).

Practice of Copper Smelting
By EDWARD D. PETERS.
693 pp., $5.00 (21s).

Principles of Copper Smelting
By Dr. EDWARD D. PET-
ERS. 612 pp., $5.00 (21s).

Principles of Metallurgy
By CHARLES H. FULTON.
536 pp., $5.00 (21s).

Ore Dressin,

Four vol, 2000 pp. Per set,
$20. per vol.,, $5.00 (21s).
Metallurgy of Tin
By HENRY LOUIS. 138 pp.,
$2.00 (8/4).
Metallurgical Calculations
By JOSEPH W. RICHARDS.
The set, 3 vol.,, $6.00 (£1 15s)
Per vol., $2.00 (8/4). I—In-
troduction. Chemical and
Thermal Principles. Prob-
lems in Combustion. 219 pp.
II—Iron and Steel. 245 pp.
III—Metals other than Iron.
204 pp.
Metallurgy of Lead and the
Desilverization of Base Bullion

3y H. O. HOFMAN, 600
pp., $6.00 (£1 b5s).

Lead Smelting and Refining
Edited by WALTER REN-
TON INGALLS. 336 pp.,
" $3.00 (12/6).

Metallurgy of Zinc and Cad-

mium
By WALTER RENTON IN-
GALLS. 700 pp., $6.00 (£1

5s).
Metallurgy—Fundamentals
By HERBERT LANG. 255
pp., $3.00 (12/6).
Metallurgy of Iron and Steel
By BRADLEY STOUGH-
TON. 537 pp., $3.00 (12/6).

g
By ROBERT H. RICHARDS.

For Sale by The Canadian Mining Journal, 263-5 Adelaide Street West, Toronto

Electric Steel Castings

High-grade Steel Castings of every description,
Clean, Sound and true to pattern.

OUR SPECIALTIES

Made under the supervision of an expert from Sheffield, England.

MANGANESE STEEL

Crusher Jaws Toggles Ball Mill Wearing Parts
Check Plates Granite Rolls Tube Mill Wearing Parts

Wearing Parts for Gyratory Crushers, Dredger Pins, Bushes, etc. etc. All
Alloy Steel Castings, Mining Bar and Rock Drill Steel, Forging Ingots.

Werite for Prices and Particulars

&M THE ELECTRIC STEEL and METALS CO.

LIMITED

Brand
WELLAND -  ONTARIO Stands for Qualty

Stands for Quality

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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* DODGE ELEVATING and CONVEYING MACHINERY

We make Take-Ups, Boots,
Belt Conveyors, Car Pullers,
Trippers, Wire Rope Wheels,
~ Shafting, Hangers, Pulleys, Fric-
tions, Gearing all kinds, Pillow
Blocks, Friction Clutches, &c,
Special Castings to Order.

Our Foundry and Machine Shops are
large and modern, send in yeur
specifications for prices.

COMPLETE CATALOGUE
ON REQUEST

DODGE SPROCKET WHEELS

DODGE MANUFACTURING CO., LTD.

TORONTO MONTREAL

Synopsis of Cbal Mining Regulations

COAL mining rights of the Dominion, in Manitoba, Saskatchewan and Alberta, the

Yukon Territory, the North-West Territories and in a portion of the Province
of British Columbia, may be leased for a term of twenty-one years at an annual rental
of $1 an acre. Not more than 2,560 acres will be leased to one applicant.

Application for a lease must be made by the applicant in person to the Agent or
Sub-Agent of the district in which the rights applied for are sifuated.

In surveyed territory the land must be described by sections, or legal sub-divi-
sions of sections, and in unsurveyed territory the tract applied for shall be staked out
by the applicant himself.

Bach application must be accompanied by a fee of $5 which will be refunded if the
rights applied for are not available, but not otherwise. A royalty shall be paid on the
merchantable output of the mine at the rate of five cents per ton.

The person operating the mine shall furnish the Agent with sworn returns account-
ing for the full quantity of merchantable coal mined and pay the royalty thereon. If
the coal mining rights are not being operated, such returns should be furnished at least
once a year. :

The lease will include the coal mining rights only, but the lessee may be permit-
ted to purchase whatever available surface rights may be considered necessary for the
working of the mine at the rate of $10.00 an acre.

For full information application should be made to the Secretary of the Depart-
ment of the Interior, Ottawa, or to any Agent or Sub-Agent of Dominion Lands.

W. W. CORY, Deputy Minister of the Interior.

N.B.—TUnauthorized publication of this advertisement will not be paid for.—58782.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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Printers and Publishers

We wish to draw the attention of mining, metallurgical, and develop-
ment corporations to our excellent facilities for compiling, arranging, illus-
trating, printing and distributing Annual Statements, Special Reports,

Descriptive Pamphlets, etc.

We guarantee our work in all respects. In letter-press, half-tone engra-
vings and reproductions in colour, we are prepared to give entire satisfaction.

We shall be glad to furnish estimates to enquirers.

ADDRESS

Industrial and Technical Press Ltd.,

263-5 ADELAIDE ST. WEST,
TORONTO

Canadian Mining Journal,

263-5 ADELAIDE ST. WEST,
Toronto

“NOTICE TO ALL MINING
COMPANIES” -

We are in a position to supply you with your requirements
in all lines of Machinery and Supplies.

Sullivan Diamond Drills, Compressors,
Rock and Hammer Drills, Hoists, Boilers,
Ore Cars, Buckets, Drill Steel, Drill
Sharpeners, Shafting, Transmission
and Conveying Material.

Hoisting Cable, Screens, Iron Pipe and
Fittings, Valves, Building Supplies,
Camp and Kitchen Supplies, Gen-
eral Line Light and Heavy
Hardware.

We will be pleased to have your specifications
and to quote you on your requirements.

“IT WILL PAY YOU TO GET OUR PRICES.”

Our Large Stock Guarantees You the Most Prompt
Delivery on All Orders.

NORTHERN CANADA SUPPLY CO.

LIMITED

COBALT PORCUPINE TIMMINS

Milling and Mining
Machinery

Shafting, Pulleys, Gearing, Hangers,
Boilers, Engines, and Steam Pumps,
Chilled Car Wheels and Car Castings,
Brass and Iron Castings of every de-
scription, Light and Heavy Forgings.

Alex. Fleck, Ltd. - Ottawa

Michigan» College of Mines

A state institution offering engineering courses
leading to the degree of Engineer of Mines.
Located in the Lake Superior mining district.
Mines and mills accessible for college work. For
Year Book and booklet of views, address President
or Secretary.

HOUGHTON MICHIGAN

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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ntario’s Mining Lands

There are many millions of acres in Fastern, Northern, and Northwestern Ontario where
the geological formations are favorable for the occurrence of minerals, the pre-Cambrian

series being pre-eminently the metal-bearing rocks of America.

The phenomenally rich silver mines of Cobalt occur in these rocks; so- also do the far-
famed nickel-copper deposits of Sudbury, the gold of Porcupine and Kirkland Lake, and

the iron ore of Helen, Magpie, and Moose Mountain.

Many other varieties of useful minerals are found - in Ontario:—cobalt, arsenie, iron

pyrites, miea, graphite, corundum, tale, gypsum, salt, petroleum, and natural gas.
Building materials, such as brick, lime, stone, cement, sand and gravel, are abundant.

The output of the mines and metallurgical works of Ontario for the year 1913 was

valued at $53,232,311. Ontario has the largest mineral production of aixy of the Provinces.

v

The prospector can go almost anywhere in the mineral regions in his canoe; the climate

is invigorating and healthy, and there is plenty of wood and good ‘water.

A miner’s license costs $5.00 per annum, and entitles the holder to stake out three claims

a year in every mining division.

/

For maps, reports of the Bureau of Mines, and mining laws, apply to

HON. G. H. FERGUSON,

Minister of Lands, Forests and Mines,

Toronto, Canada.

IWhen Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Dominion Coal Company

Glace Bay Nova Scotia

19 Collieries
Output—5,000,000 tons annually

“Dominion” Coal

School of Mining

COLLEGE OF APPLIED SCIENCE
QUEEN'S UNIVERSITY

KINGSTON -

ONTARIO

Screened, run of mine and slack

“ Springhill ” Coal
Screened, run of mine and slack (a) Mining Engineering.
Collieries at Glace Bay, C.B., and Springhill, (b) Analytical and Applied Chemistry.
N.S. (c) Mineralogy and Geology.

Shipping Ports—Sydney and Louisburg, C.B., (d) Chemical and Metallurgical Engin-
and Parrsboro, N.S. eering.

For Prices and Terms Apply to:

Alexander Dick, General Sales Agent, (£

112 St. James Street, Montreal (g) Electrical Engineering.

or at the offices of the Company at
171 Lower Water Street, Ha.lifgx, N.S.

and to the following Agents
R. P. & W. F. Starr, St. John, N.B.
Buntain, Bell & Co., Charlottetown, P.E.L.
Hull, Blyth & Co., 1 Lloyds Ave., London, E.C.
Harvey & Co., St. John’s, Nfid.

Four Year’s Course tor a Degree (B.Sc.) in

(e) Civil Engineering.

Mechanical Engineering.

For Calendar of the Schocl and further
information apply to The Secretary, School
of Mining, Kingston, Ontario.

CLEAN CONCENTRATES HIGH RECOVERY

By the

PLUMB PNEUMATIC JIG

MANUFACTURED IN MONTREAL

i Werite for information
1218 FOSTER BLDG. 60 INDIA ST.

DENVER, COLORADO  PLUMB JIG COMPANY  BOSTON, MASs.

US.A.

ELECTROLYTIC NICKEL 99.80%;

NlCKEL - OQur metal is prime for the manufacture of M gTN AE
H@ Nickel Steel, German Silver, Anodes and @

for all remelting purposes, and is produced
High and as rods, sheets, strip stock, wire and tubes.
SllOt = low car-
‘sssssssmm bon.

lngots -

Two sizes :

25#, 50#-

We are Sole Refiners
of this natural, strong-

er than steel, non-cor-
rosible alloy. Pro-
duced as rods, flats,
castings, tubes, sheets,
H@ _ @ strip stock and wire.
The International Nickel Co.
43 Exchange Place New York

Send inquiries direct to us

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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AIR COMPRESSORS

€ Do you know how much air your compressor
is furnishing?

 Most compressors are rated too -high, many
sources of loss of power being ignored.

@ If you wish to obtain a definite quantity of
compressed air at the least cost for power and
maintenance, use a JENCKES compressor.

The Jenckes Machine Co., Ltd.

Works at:

Sales Offices :
HALIFAX MONTREAL ST, CATHARINES

TORONTO COBALT PORCUPINE
VANCOUVER -

SHERBROOKE, Quebec and ST. CATHARINES, Ontario

“BEATIY

Hoists, Clamshells, Derricks and Material Handling
Equipment of every description.

Standard Two-Drum Hoist with Swinger. -

Engines for every kind of hoisting duty.

“BEATTY PLANT ” on your work means uninterrupted
service and complete satisfaction.

SEND FOR CATALOGUE TO-DAY

M. BEATTY & SONS, Limited

Welland, - Ontario
TORONTO BRANCH, 4th FLOOR, 154 SIMCOE STREET

AGENTS: — H E. Plant, 1790 St James St., Montreal, Que.
E.Leonard & Sons, St. John, N.B.
Rob’t. Hamilton & Co., Vancouver, B.C.
Kelly-Powell, Ltd., McArthur Bldg., Winnipeg, Man.

“NONSOL”
GLASSWARE

for

LABORATORY USE

Send For Price List

BETTER WRITE TO-DAY

Canadian Agents:

LYMANS, Limited

MONTREAL

STANDARD at the Exposition

A fairly representative display of STANDARD
Wires and Cables and Cable Accessories is on
exhibit at the Panama Pacific International
Exhibit at San Francisco.

If you are there we will be glad to welcome
you at our booth in the Palace of Machinery
and would request that you give your name
to the attendants.

Standard Underground Cable Company
of Canada, Limite
Hamilton, Ont. .
Montreal, Que. = Winnipeg, Man. Seattle, Wash.

UNIVERSITY OF TORONTO

FACULTY OF APPLIED SCIENCE
AND ENGINEERING

Courses in—
1—CIVIL ENGINEERING 5—ANALYTICAL and APPLIED CHEMISTRY
2—MINING ENGINEERING 6—CHEMICAL ENGINEERING
3—MECHANICAL ENGINEERING 7 —ELECTRICAL ENGINEERING
4—ARCHITECTURE 8—METALLURGICAL EMGINEERING

Leading to ACADEMIC and PROFESSIONAL Degrees *

For Calendar and other information apply to ne Secretary,

A. T. LAING

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Now Ready

MINING COSTS
OF THE WORLD

By EDMOND NORTON SKINNER, Ph.B., E. M.
and H. ROBINSON PLATE, Mining Engineer.

An Engineer’s and an Operator’s Pocket Book giving the production costs
and operating data of about 325 of the principal metal mines of the world.
It is the first book to cover the field in such an extensive manner.

It contains a thorough compilation of operating results taken from the
annual reports of mining companies and other reliable sources.

It is an invaluable reference work for Engineers, Managers, Superinten-
dents, Operators and Students; affording as it does, cost data on the principal
mining districts of the world.

The data cover a period of two to four years and are ‘arranged in brief,
convenient form.

400 pages, 5 x 71, flexible leather, 9 maps, $5.00 (21s) net, postpaid.

THE CANADIAN MINING JOURNAL

263-5 ADELAIDE STREET WEST TORONTO

Nova Scotia Steel and Coal Co., Limited

Proprietors, Miners and Shippers of SYDNEY MINES BITUMINOUS COAL. Unexcelled Fuel for Steamships
and Locomotives, Manufactories, Rolling Mills, Forges, Glass Works, Brick and Lime Burning, Coke, Gas Works,
and for the Manufacture of Steel, Iron, Etc. COLLIERIES AT SYDNEY MINES, CAPE BRETON.

Manufacturers of Hammered and Rolled Steel for Mining Purposes

Pit Rails, T Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 3-8” to 1-4” Diameter, Steel Tub. Axles Cut to Length, Crow Bar Steel, Wedge Steel,
Hammer Steel, Pick Steel, Draw Bar Steel, Forging of all kinds, Bright Compressed Shafting 5-8” to 5” true
to 2/1000 part of an inch. A full stock of Mild Flat, Rivet Round and Angle Steels always on hand.

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

.Steel Works and Head Office: NEW GLASGOW, NOVA SCOTIA

The Buffalo Mines, Limited i .
COBALT = Nitranio _Any(?n(.a wishing bound copies of Cana-
‘ dian Mining Journal for 1914 should send
Producers of Refined Silver in order at once. Price $4.00 for the 24
" Cobalt Residues || issues, bound in leather.
Mercury for Mining Purposes Canadian Mining Journal
HEAD OFFICE = 14 WALL ST., NEW YORK :263-5 Adelaide St. West, Toronto

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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| lal Bank | SCREENS
"~ of Canada . A
Established 1875 All Kinds of Mining Work
HEAD OFFICE: TORONTO and Cement Ml"S
Capital Paid Up  $7,000,000 PO C  WIRE CLOTH
Reserve Fund 7,000,000 “,. L, Square or Oblong
e - Mesh
Branches in Northern Ontario at ‘:* _ei
Cobalt, South Porcupine, Elk Lake, T:L also
Cochrane, New Liskeard, North Bay PERFORATED
and Tlmmms. EE METALS
Branches in Provinces of 3 ::, E?a:’mﬁ::nﬁ ?rdsFl::
Ontario, Quebec, Manitoba, Saskatch- Jer] Screens.
ewan, Alberta and British Columbia. e PO BT
Money Transfers made to all parts of the. THE B GREEN]NG WIRE CO
World. Travellers’ Letters of Credit, Drafts, LIMITED
Cheques, ete., negotiated. Hamilton, Ont. Montreal, Que.
B4 DY
MADE IN. CANADA SPECIALS GUARANTEED
e EXCELLENT SERVICE.
Babhit:t Me:tal .ml\far? -
IMPERIAL 25
uractarec expressly
GENUINE %:éilﬁ?ﬁ?ﬂ Beavy
HARR[S For all general ma-
T TS T T chinery bearings.
Is known as the
M_Y_ ' BABBITT MI?]T-
AL WITHOUT
PRESOURE ot "
Specially pre-
ALUMINO]D pa(riedlfm}'1 ;ng’d?umd
g;]achui%ry i
. We Have Everything in Metals
THE CANADA METAL
COMPANY, LIMITED
TORONTO MONTREAL WINNIPEG |
7/\Q 7/\Q
B\ /4 = DA
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Flory Hoisting Engines

Especially designed for Mines, Quarries and Contractor’s work, such
as Pile Driving, Bridge Building, and general Construction work.

The Flory Cableway System is superior to any on the market.

Slate Mining and Working
Machinery.

SALES AGENTS :
J. MATHESON & CO.

New Glasgow, Nova Scotia

MUSSENS LIMITED

Montreal, Que.

S. Flory Mfg. Co.
ASK FOR OUR CATALOGUES : Office and Works: BANGOR, Pa., U.S.A.

PERFORATED METALS biocestai Vetas
Elevator Buckets (plain and perforated).

Conveyor Flights and Trough, also
General Sheet Iron Work.

HENDRICK MANUFACTURING CO., Carbondale, Penna., U.S.A.

New York Office: 30 Church St.

TRADE STANLEY Mark

The Largest Manu-
facturers of

We Can Save You Money
and Anxiety

SURVEYING
s By helping you to avoid expensive
DRAWING delays in production due to
[nstruments unreliable pumps.
in the world.

Stanley’s Quick setting up level.

DRAWING OFFICE STATIONERY
of all kinds supplied on the most fa-
zourable terms. A very large stock
ept. 5 4 s s 5

Please send for our “K65” Catalogue
and compare our prices with those of

other FIRST CLASS makers.

W. F. Stanley & CO., : Limite d Our Line Includes the Pump You Need

Export Dept:—Great Turnstile, High Holborn, W. C. The Smart-Turner Machine Co,, Ltd.
Head Offices and Showrooms:—

i - - Canad
286 High Holborn, London, W. C. Hamﬂton e

When Answering Adve-tisements please mention THE CANADIAN MINING JOURNAL.
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BRITISH COLUMBIA

The Mineral Province of Western Canada

Has produced Minerals valued as follows: Placer Gold, $72,704,603; Lode Gold, $76,486,512; Silver
$35,832,546 ; Lead, $29,696,585; Copper, $80,818,051; Other Metals (Zine, Iron, ete.), $1,852,824 ; Coal and Coke,
$142,068,615 ; Building Stone, Brick, Cement, etc., $20,974,184 ; making its Mineral Production to the end of 1912

show an
Aggregate Value of $460,433,920

The substantial progress of the Mining Industry of this Province is strikingly exhibited in the following
figures, which show the value of production for successive five-year periods: For all years to 1888, inclusive,
$69,598,850 ; for five years, 1889-1893, $15,079,632 ; for five years, 1894-1898, $38,738,844 ; for five years 1889-
1903, $83,807,166 ; for five years, 1904-1208, $116,153,067 ; for five years, 1909-1913, $137,056,361.

Production During last ten years, $253,209,428

Lode-mining has only been in progress for about twenty years, and not 20 per cent. of the Province has
been even prospected ; 300,000 square miles of unexplored mineral bearing land are open for prospecting.

The Mining Laws of this Province are more liberal and the fees lower than those of any other Province in
the Dominion, or any Colony in the British Empire.

Mineral locations are granted to discoverers for nominal fees.

Absolute Titles are obtained by developing such properties, the security of which is guaranteed by Crown
Grants.

Full information, together with mining Reports and Maps, may be obtained gratis by addressing

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia

\

YOUR
Fine Ores, Concen-

trates and Fluedust

Can be Cheaply and Successfully
Sintered by the

DWIGHT & LLOYD
SYSTEM

(Fully Protected by Patents.)

SIMPLE, EFFICIENT, CONTINUOUS
LOW COST OF INSTAIAATION

Many plants now in dail{ operation in U.8., Dominion of Canada,
Republic of Mexico, Australia and European Countries. For particulars
as to Licenses in Canada, Estimates, etc., address

Dwight & Lloyd Sintering Co., Inc.
(Successor to Dwight & Lloyd Met.a.ll_urgica.l Co.)

29 Broadway, New York.
Cable Address : SINTERER, NEW YORK

“For information regarding sintering of iron ores and iron
flue dust, consult special licensee.”

American Ore Reclamation Co.
71 BROADWAY, N.Y.

“FACTA NON VERBA”

(DEEDS NOT WORDS)
THE KEYNOTE OF _
oiR TWENTY YEARS’ REPUTATION For

MINING
DRILL STEEL

The Unanimous Verdict is

MORTON’S

"‘B.C." s “"OK.

This applies just the same to our

HOLLOW DRILL STEEL

Manufactured by

CANADIAN B. K. MORTON CO., LTD.,
49 Common Street, Montreal.

CANADIAN B. K. MORTON CO., LTD.,
86 Richmond Street East, Toronto.
EVANS, COLEMAN & EVANS, LTD.,

Vancouver and Victoria, B.C.

GENERAL SUPPLIES, LTD.,
Calgary, Alberta.

When Answering Advertisements please. mention THE CANADIAN MINING JOURNAL.
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e THE “LITTLE WONDER”
BATTERY STEM GUIDE

PATENTED

For Prospecting
Machines of all Capacities.
Product of over 35 years
experience.

Take out a Solid Core.
Bore at any Angle.

Amerigz:ilﬁ l():iamond Rock § y 6 ‘
ompany T 2 3 [
90 West St = NEW YORK: e 6 @ @ &/ i

¢ These guides are made of steel have cast
T iron bushings, and will outwear the
Carbon (Black Diamonds) and Bortz rest of the mill

P ® ¢ The bushings are held in place by key
For Disisond Distli and and gib and can be released instantly.

Il foas q 1f you are having Guide troubles usé the
All Mechanical Purposes “Little Wonder” . guide and your

troubles will cease.

ABR. LEVINE ( These guides have proven their superior-
35 Nassais Strect. New York ity in actual practice.
Highest Prices Paid for Used Stones and Fragments FOR SALE BY

CANADIAN ALLIS-CHALMERS, LTD.

TORONTO, CANADA

DIAMOND DRILL CONTRACTING CO.
SPOKANE, -  WASHINGTON.

Contractors for all kinds of Diamond Drill Work.
Complete Outfits in Alberta and British Columbia.

Write for Prices.

AGENCY :—

528 Pender St. West,
VANCOUVER, B.C.

Are made in many new styles and sizes.
Are popular because designed right.

Are popular because materials are right.
Are popular because made right.

Give maximum efficiency with least up-
keep in a lifetime and, therefore, best
and for practical field work cannot be
excelled.

DIAMOND DRILLS

Hand Power, Horse Power, Gasoline,
Steam, Air and Electricity. Send for literature.

———SEND FOR-CATALOGUE C. L: Berger & Sons

STANDARD DIAMOND DRILL CO. PREAS
745 First National Bank Building, CHICAGO, U.S.A. y 27 Williams Street Y Boston, Mass.

DOMINION BRIDGE CO., LIMITED

Head Office and Works Branch Offices and Works
MONTREAL, P.Q. TORONTO, OTTAWA and WINNIPEG

Engineers, Manufacturers and Erectors of Steel Structures
Capacity 135,000 tons

Railway and Highway Bridges : Swing and Bascule Spans
Buildings of All Kinds ' Hemispherical Bottom and other Tanks
Transmission Poles and Towers Riveted Pipe, Caissons, Barges
Turntables, Electric and Hand-Power Cranes 3 Hoisting Appliances, Lift Locks

Hydraulic Regulating Gates, etc. Gear Cutting and General Machine Work

Large Stock of Standard Structural Material at All Works

L R S I R R A et £ AR S MW U U TR T S AN
When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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RENOLD PATENT SILENT

300 H.P. Renold Silent Chain driving a Roots Blower running 365 days a year.

JONES & GLASSCO Reg'd)

SOLE CANADIAN AGENTS

CHAINS

For Driving
BLOWERS

Illustration shows one
(of several) RENOLD
Drives to a ‘No. 9%
Roots Blower in a Can-
adian plant.

Itis one of the largest
blowers of its kind in
Canada and a mishap
to the chain means a
shut-down of practically
the entire plant.

This installation of the
Renold Chain is still
further evidence of the
Renold record of Reli-
ability and superiority.

We ‘stock Chain

and Repairs

Engineers

Branch Office, TORONTO - 49 Place D’Youville, MONTREAL

with a

Cutting Tramming Costs

JEFFREY

STORAGE BATTERY
LOCOMOTIVE

at the Portland Gold Mining
Co., Victor, Colo.

A 3-ton Locomotive operating on a 1750 ft. level has Locomotives of this type are particularly useful in hand-
Peen in use for several -months and has given excellent ling loads through unfinished parts of tunnels where

results. Itis equipped with one M. H. 108 Motor and 63
A-4 Edison Cells together with one extra battery.

trolley wires are not installed. They also save the labor
and material costs of bonding rails, trolley wires, feeders.
Simple to operate, low in cost of maintenance.

JEFFREY STORAGE BATTERY LOCOMOTIVES are being installed in numerous Coal and Metal Mines.
It will pay you to investigate. Write us fully about your conditions and ask for latest catalogs and bulletins.

JEFFREY MANUF ACTURING CO., Canadian Branch & Warerooms, MONTREAL

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.



16

THE CANADIAN MINING JOURNAL

THE DAILY

Journal of Commerce

CANADA’S ONLY DAILY FINANCIAL NEWSPAPER
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J. C. ROSS, M.A., Managing Editor
J. J. HARPELL, B.A., Secretary-Treasurer and Business Manager.

Special Wire to New York and Special .Cable Service

to London

Canada to-day has a yearly trade in excess of one billion dollars, while
hundreds of millions of dollars of British and foreign capital is pouring
into the country for investment. The country’s banking institutions,
her mining companies, her investment houses, her transportation systems,
her manufacturing industries, her insurance companies and commercial
houses compare favorably with those of any other country in the world.
While the JOURNAL OF COMMERCE naturally deals chiefly with
matters of finance and commerce, its news columns are by no means con-
fined to that class of information. . The general news of the day is covered
in a condensed form and our aim is to present the very latest news con-
cerning all important affairs. Whatever may be the important event
of the moment, in any part of the world, it is promptly reported by the
JOURNAL'S staff of correspondents.

Reliable News of all the Indusiries

Every person interested in Canadian Invest-

ments should be a Subscriber
SAMPLE ON REQUEST o - - SUBSCRIPTION PRICE, $3.00 PER ANNUM

Published Daily by

The Journal of Commerce Publishing Co., Limited

MONTREAL

Toronto Office: 263-5 Adelaide Street West
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ALIEN ENEMIES

According to a press despatch from Fernie, the Coal
Creek mines of the Crow’s Nest Pass Coal Company
ceased operations on June 9, owing to the miners go-
ing on strike hbecause the dompany refused to immedi-
ately discharge all German and Austrian employees.

We are not yet aware of all the facts which led up
to this action on the part of the miners, and it is pos-
sible that the aliens may have made themselves so
obnoxious that loyal citizens felt called upon to clear
out the undesirables. If, however, the alien enemies
were attacked simply because of their nationality, then
the striking miners need not look for praise from.fair-
minded eitizens.

Unquestionably the mining camps should be freed
from the class of men who are unwilling either to be
loyal subjects of the British Empire or to keep their
German opinions to themselves. But a man may be a
good citizen even though he be not naturalized. There
are many decent, industrious men of German nation-
ality in. Canada who are a ceredit to the Dominion and
who have earned the right to live and work here dur-
ing war as during peace.

There are many loyal Canadians out of work in some
of the mining camps in which alien enemies are em-
ployed. It is, therefore, natural that there should be
complaints from certain quarters. Why should the
companies employ Germans and Austrians, while others
are idle? Why are these subjects of the mad war
lords allowed in our midst? Why are they not dis-
missed by their employers? Why are they not in-
terned? These questions are frequently asked and
deserve an answer. That is why we venture to sug-
gest that the alien enemies have rights which should
not be lost sight of.

It is evident that some of the alien enemies in the
mining eamps are thoroughly in sympathy with the
German Government. Of these some have been fool-
ish enough to give voice to their joy at the successful
accomplishment of eriminal acts such as the sinking
of the Liusitania. Avowed enemies such as these should
be promptly interned.

On the other hand there are many Germans who
are either not in sympathy with the German war
lords or who take care to conduct themselves in a
manner not hostile to the country in which they live.
Such men we should not hastily throw out of work,
for their labor is useful to the country as well as to
themselves. Why should we make public charges.of
men who would otherwise be productive workers?
And even if there were no economic loss, is it fair that
these men who are striving to live as becomes decent
citizens should be made to suffer because others of the



358

THE CANADIAN MINING JOURNAL

June 15, 1915

same nationality have been unwise enough to openly
approve of the mad policy of the Kaiser and his
brood? The men employed in the mines have won
their positions by their work, and so long as their
work is satisfactory to their employers and their con-
duct satisfactory to the public it will be grossly un-
fair for anyone seeking personal interests to ask that
they be refused employment.

In the case of those enemies whose conduct is un-
seemly, agitation for internment is' the proper course.
The companies should not be called upon to dismiss
such men, however. The cases should he investigated
by Government officials and the undesirables shiould

be interned.

COPPER SMELTING IN CANADA

In connection with® the manufacture of shells in
Canada there is a popular demand that all the mater-
ials used be Canadian produets entirely. It is stated
that steps are being taken to encourage the smelting
and refining in this country of all the metals used. It
is to be hoped that as a result of such encouragement
new industries will be established here.

Some curious misstatements of fact are, however,
being made in this connection. One Toronto newspa-

per reports a member of the shell committee as stat-
ing that practieally no copper is smelted in Canada.

As a matter of fact, a very large amount of copper
ore is smelted in Canada. The Granby Company alone
in the year ending June 30, 1914, smelted, at - Grand
Forks and Anyox, B.C., 1,289,000 tons of copper ore.
There was produced in Canada in 1914 about 26,276,-
000 1h. blister copper as well as 12,582,000 1b. copper
matte and 92.772,000 1b. nickel-copper matte.

‘While Canada has in operation several large smelt-
ing plants, practically all the smelter products are
sent to other countries to be refined. At present we
produce and smelt more than enough copper ore for
our own use; but are obliged to import the refined pro-
ducts.  We exported in 1914 smelter products con-
taining 75,411,623 1h. copper and imported about 28,-
280,810 1Ib. erude and manufactured copper and 1,143,-
039 1b. ecopper sulphate, besides other copper manu-
factures. :

Copper, electrolytic, was marked up to 20 cents a
1h. last week, the highest price since 1907, and lead
sold at six cents. The demand for metals must even-
tually lead to increased interest in the development of
mining properties.

At the Dome mill about two-thirds of the gold is
recovered by amalgamation and one-third by ecyani-
dation. The recovery by the two processes in the past
financial year was respectively $671.054 and $384,442.
This indicates that the ore midlled is very similar in

character to that mined in early operations, and that
the practice decided upon after careful testing of the
ore near surface needs no serious modification.

CALUMET AND HECLA.
Houghton, Mich., May 29.

A splendid testimonial of respect, of confidence and
of regard was last evening paid to James MacNaugh-
ton, general manager of the Calumet and Heela Min-
ing Company and associated companies by the em-
ployees of those corporations when Mr. MeNaughton
was presented with an engraved gold wateh and print-
ed testimonial bearing the nmames of the 8,266 em-
ployees who contributed towards its purchase.

The presentation was made on behalf of the Calumet
and Heecla and subsidiary companies’ employees by
James Sharpe of the Hecla machine shop. Mr. Sharpe
read to Mr. MacNaughton the following letter, express-
ing the sentiment of the employees:

““The employees of the mines, mills and smelters of
which you are general manager, wishing to show you
and the general public, the esteem in which they hold
their general manager, decided that a letter signed by
cach and every employee, would be the best testimon-
ial of their feelings.

““We know that it was principally due to your atti-
tude of ‘“‘no compromise’’ that the copper country is
not afflicted with the presence and under the control
of the Western Federation of Miners.

““We know that from years of experience that any
one of us having a grievance or thinking he has a
grievance can have justice done him by bringing his
trouble to your notice.

““We thank you and ask you to convey to the direc-
tors of the various companies our thanks for the wage
bonus for the eight months prior to May 1, 1915.

“We have each contributed five cents towards the
purchase of a token of our esteem, and know you will
accept it in the spirit in which it is given, not consid-
ering its monetary value, but remembering that it
shows the good will of 8,235 employees, each of whom
contributed his mite towards its purchase.”’

Mr. MeNaughton voiced his appreciation as follows :

‘“The greatest satisfaction any employer of labor
can have is to know that his employees are happy and
prosperous, and anything that he can do that will con-
duce to those conditions he is in honor bound to do.

If I have contributed towards the prosperity and hap- .

piness of the employees of these companies I have only
done what was my duty. The thanks of the employ-
ers are due to the boards of directors of the warious
companies and to the broad-mindedness and liberality
of two men who guided the destiny of the Calumet and
Heela so many years; I refer to Mr. Shaw, Sr., and to
Mr. Agassiz. Their spirit of fair-mindedness and fair
dealing has been handed down to the present board
of directors, who have only done what they would
have done if they were still living.

“Loyalty and efficiency go hand in hand. Judging
from the efficiency we are getting to-day, and it is the
highest in the history of the companies, I know we are
getting loyalty. E

“I don’t know how and can’t thank you for this
testimonial of your regard and feeling. Coming as it
does so soon after a year of turmoil and trouble, your
act is a motification to the entire world that the people
of the copper country and employees of these com-

panies who know the management of the companies:
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best do not and never have taken any stock in the lies
told during the year. I thank you from the bottom of
my heart for this testimonial, but above all for the
kindly feeling and good will that prompted this act.”’

THE CALL OF THE MOTHERLAND

(By Bernard Malecolm Ramsay, in the Financier,

Liondon.)
Over the lands and the waters, outsinging the song of
the sea,
There comes to the ear of Britain the voice of her chil-
dren free—

The sons who have wrought and fought for Britain
and Liberty.

Back in the mists of the ages Britain was born to be
blest,

Cradled and rocked by the ocean lapping her island
nest :

The sea and the stars strove together to speed her
behest.

So, at her time of fructition Britain bore venturous
Sons ; i
Boats were their bulwarks and bridges under the
thunder of guns:
Never the sea and its sailors Attila dared with his

Huns. '
Fleets of envious rivals strove for the Sea Queen’s fall,
Pitting their power against Brltmn But, ready and

quick to the eall,
Drake and Rodney and Nelson wvanquished the foemen
all.

Storms came out of the heavens to fling the Armada
far;

The fame,of the bold Dutch rovers paled
new-born star;

And the blood of the greatest sea-lord bought the tri-
umph of Trafalgar.

‘neath the

Thus were the seas swept surely.
in her might,

Proffered the pledge of freedom to all she had flung
in fight,

And a pass to the paths of the oceans, under her light.

. Britain arose

Then did she send her children over the seven seas:

Speeded and swung to the far lands, each by a tdtvtul
breeze,

Heat could not conquer their cour age and frost could
not freeze.

So did they mould fair cities; fashioned their rails
and docks,

‘Girdled the earth with cables,
rocks,

Peopled and pastured the prairies,- and tended their
droves and flocks.

lighted the oceans’

Thus was the Empire builded, based upon Freedom’s
Chart,

Thus was a story written of trade and many an art,
And the fame of the Sons of Empire, dear to the Mo-
therland’s heart.
* * M £ #* e M

Over the lands and the waters floated a elarion eall.
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Britain, the Mother of Heroes, summoned her chil-
dren all:

“Here are the HHuns at my gateway! Help, lest I fall!”’

Swift to the sudden summons blave Sons of the Em-
pire sprang:

“We’'re coming, -we’re coming, Mother!”’ loudly " the
answer rang;

While the salt sea heard and echoed the song that the
soldiers sang.

And now the Sons of the Empire will show to the
watching world

That the cause of the Mother is theirs; and ne’er shall

her flag he furled

Till the Huns from the gate of Britain back to the Pit

are hurled.

STANDARD SILVER-LEAD MINING CO.

The following information relative to the operations
in 1914 of the Standard Silver-Liead Mining Co., own-
ing a group of mines situated near Silverton, B.C., and
a concentrating mill situated on the eastern shore of
Slocan lake at that town, has been obtained from the
company. :

Development work done during the year totalled
9,059 ft., this consisting chiefly of drifts and ecrosscuts,
with a few raises between levels.

The quantity of ore milled was 44,806 tons, beside
which there was mined and shipped crude 4,914 tons,
together with 49,720 tons.

Average metal recoveries were as follows : From 4.-
714.47 1b. of crude silver-lead ore, an average of 49.17
per cent. lead and 86.65 oz. silver to the ton. From
4,154.47 1b. of silver-lead concentrate, an average of
65.75 per cent. lead and 103.31 oz. silver to the ton.
From 5,618.50 1b. of silver-zine concentrate, an average
of 43.84 per cent. zine and 35.23 oz. silver to the ton.

There was left on hand at the close of the year about
200 tons of crude ore of shipping grade, 1,300 tons of
silver-lead concentrate, and 30 tons of silver-zine con-
centrate.

No important additions were made to mine or mill
plant and machinery during the year, hoth having been
previously adequately equipped. An experimental unit
of the Minerals Separation flotation process plant was
put in but results were such as to lead to its abandon-
ment. .

Since the close of the year to which the foregoing
particulars relate, development work has been continued
in the Standard mine, and quite recently a crosscut was
being driven from the raise that connects Nos. 6 and 7
levels, this constituting an intermediate level; No. 4
adit was also being extended. The Alpha mine, situated
higher up the hill than the Standard, is being further
developed by the extension of three of the adits opened
years ago by the former owners. The work of driving
No. 8 adit, which is on the old Emily Edith property,
below the Standard, is to be resumed shortly. More
men are being employed in the mines as work is advan-
tageously found for them, and the concentrating plant
is being operated one shift daily. Gradually mine and
mill will be got back to work at full capacity.

HEDLEY GOLD MINING COMPANY.
A quarterly dividend of three per cent. and an ad-

“ditional dividend of two per cent. has been declared

on the outstanding capital stock of the Hedley Gold
Mining Company, payable Wednesday, June 30, 1915,
to stoekholders of record June 19, 1915. '
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CORRESPONDENCE
UNJUSTIFIABLE ATTACKS.

To the Editor of the Canadian Mining Journal :

Sir,—In the Coast cities of Vietoria and Vancouver,
British Columbia, persistent attacks have lately been
made on Mr. Thos. Graham, Chief Inspector of Mines for
the Provinee, and since the rules of the Provincial civil
service do not permit of officials defending themselves in
the public press, he is placed at a most unfair disadvan-
tage. Now, since a number of néwspapers have given
publicity to misstatements and some have made seri-
ous reflections on Mr. Graham in regard to the way
he has carried out his official duties, such reflections
being based on false allegations, I ask you to be good
enough to publish the following information, with the
purpose of endeavoring to influence those who read it
to suspend their judgment until such time as the find-
ings of the Royal Commission lately appointed by the
Government to make a thorough investigation of the
circumstances surrounding the flooding three months
ago of the South Wellington coal mine, on Vancouver
island, and thé resultant death of nineteen men, is ar-
rived at and made known.

More than twenty years ago there was filed with the
Department of Mines, Victoria, B.C., a tracing of a
plan of the Southfield mine, then being operated by
an Old Country company, whose engineers and survey-
ors followed the English custom of making plans on
the scale of two chains—132 ft.—to the inch. In 1907
or 1908 a provincial syndicate or company undertook
the development of a coal property adjoining the long
abandoned Southfield mine. Its officials had free ac-
cess to the tracing filed with the department and, as
well, to the original plan in the offices at Nanaimo of
the company that in 1902 acquired from the -English
company all its property in the Nanaimo district. Some
years ago a law was passed in British Columbia re-
quiring all coal mine plans to be on a scale of 100 ft.
to the inch.

Mr. Graham took office as Chief Inspector of Mines
on January 1, 1912, after having been for several
years general superintendent for the Western Fuel Co.,
Nanaimo. The Coal Mines Regulation Act he has to
administer, neither requires the Government mine in-
spectors to check up the surveys of mine operators
nor does it give them power to do so under ordinary
operating conditions. The responsibility for the aec-
curacy of plans exhibited to the mine inspectors or
filed with the department lies entirely with the oper-
ators. In the ease of the South Wellington Company
it is supposed that some one overlooked the difference
in the scale of the old plan as compared with that of
the plans of late years. This, however, has not yet
been proved. In any case the mistake, if made, was
not made by a Government official. This notwith-
standing, a charge has been made by a lawyer, active
in opposition to the political party in power in the
provinee, according to reports printed in opposition
newspapers, that the chief inspector brought into court
two maps marked as on the same scale, when they
were on different scales. As a matter of fact those
maps were not produced by any Government official ;
on the contrary, the chief inspector had taken with
him from Vietoria to Nanaimo to produce at the in-
quest, if required, the tracing filed 23 years previously
with the Department of Mines. Having at the outset

of the inquest announced that it was the intention of

the Government to hold a full investigation after a

resurvey of the mine had been made, he did not think.

it necessary to call the attention of the jury to maps
that were not official. So it is that the political law-
yer, opposition newspapers (particularly the labor
publications), and strikers who failed in their fight
against the coal mine operators, have combined in their
denunciations of the chief inspector, whom I believe
to be the most efficient and thoroughly conscientious
man available for the responsible duties of his office

'To show the nature of the misrepresentation that
has taken place, the following excerpts from reports
of a Coroner’s inquest are submitted:

From Opposition newspapers—

“Mr. Farris: ‘You have known for over two months
that the company had been working on plans drawn
to different scales?’ ”’

““Mr. Graham:  ‘Yes.” ”?

Mr. Farris: ‘And when you posted up these two
blueprints in court here, both marked 100 ft. to the
inch, you knew that one of them was on a scale of
132 ft. to the inch?’ ”’

““Mr. Grabham: ‘Yes.””’

“Mr. Farris: ‘And you knew that everyone here in
court was misled by that fact?’ *’

““The witness answered in the affirmative.’’

From sworn -Stenographer’s Report of Evidence
taken:

““Q.: You knew this morning that the two plans
did not agree, and yet you did not disclose it with us
and the jury; how is that? What is your reason for
not disclosing the difference between these plans—in-
stead of leading us to believe they were the same?’’

““A.: My reason for not doing so is because I did
not see that it was necessary at a Coroner’s inquest,
since there will be another inquiry as soon'as a re-sur-
wey is made.”’

““Q.:  You think that is an obvious explanation?’’

““A.: An obvious explanation.’’

“Q.: You intended to be silent during this in-
quest?’’

““A.: I had no reason to hring it out.”’

“Q.: You thought it your duty as a Government
official 2"’

A TR 4T By

The Vancouver Trades and Labor Council sent a
delegation to the acting Premier of the province to
ask for immediate removal from office of the chief in-
spector and that proceedings be taken against him for
complicity in eausing the deaths of 19 miners. These
requests, pending the investigation of a Royal Com-
missgion, were refused.

Yours, ete.,

Vietoria, B.C., June 1, 1915. E. JACOBS.

'OSCEOLA.

The report of Osceola Consolidated for the year
ended Dee. 31, 1914, shows net earnings of $352,586,
or $3.66 per share, which compares with $381,967, or
$3.97 per share in previous year. Production amount-
ed to 14,970,737 1b. of copper against 11,325,010 1b. in
1913.  Cost of production was 10.79 cents per Ih.
against 12.30 cents in the previous year; rock yielded
13.5 1b. refined copper per ton against 15.4 1b. in 1913,

| v La
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GLACIERS OF THE ROCKIES AND SELKIRKS

By A. P.

The traveler going westwards from the Canadian
prairie finds the way blocked by a grim wall of eliffs
rising 7,000 or 8,000 ft. above the sea and justifying the
name of the ‘‘Rockies’ given to our greatest chain of
mountains. Toward the end of the summer these dgso-
late precipices are snowless and except for ia glimpse of
white peaks through some pass there is scarcely a sug-
gestion of the glacier region within. Then the frain
enters the ‘“‘Gap’’ and before long the summits around
show fields or patches of midsummer snow; and as one
draws nearer to the heart of the Rockies there is blue
ice to be seen clinging to the cliffs or reaching as glaciers
down into the wooded valleys, and one is thrilled with
the wild charm of alpine scenery.

However, engineers are strict utilitarians and always
choose the lowest pass for a railway, so that the pas-
senger in the observation car catches only tantalizing
glimpses of the wonders and beauties of the ice world
a few miles away and a few thousand feet above the
valley. One must stop at some place like Tiake Louise
in the southern Rockies or Tete Jaune in the north or
Glacier in the Selkirks to come into real contact with
snow fields and glaciers. What a joy it is to get rid of
the hot and dusty everyday world of cities for a while
and ccme close to Nature in one of her wildest moods!
It is not only the mountaineer who feels the seduction
of the cool, clean solitudes where glaciers are horn and
do their wonderful work. Every healthy man or wo-
man must yield to the delight of living in these inspir-
ing surroundings.

It is worth while to put on warm strong clothes and
hobnailed shoes and fill your lungs with mountain air
in a seramble up to the snow fields to see how the gla-
cial machinery works, machinery which some thousands
of years ago shaped almost the whole surface of Can-
ada, doing its work on the plains as well as the moun-
tains and leaving it the splendid land of lakes and
rivers and fertile prairies and rolling hills which it is
to-day.

Snowlire.—To reach the snows generally means
some miles of walking and eclimbing, often, at first,
through forest covered slopes, where the outside world
is lost. Then the trees begin to thin and grow stunted,
revealing between the trunks blue valleys with a lake
or two and far off cliffs and mountains. At last the
trees cease at 7,500 ft. and you are at timberline. Here
the three Rocky Mountain heathers spread soft thick
carpets between stiff bushes only a few' feet high but
with trunks a foot through, so buffeted have they been
by the storms of centuries. The rows of dwarfed
spruces ‘leaning back against some rock ledge give fine
shelter for the mountain goats, wisps of whose white

. wool eling to the stubborn branches.

Then come cliffs and rocky slopes and grassy or sedgy
uplands (the true Alps as the word is used in Switzer-
land) where mountain sheep or goats pasture and wild
flowers grow by the million, blue ones such as lupines,
gentians, foxdeloves and forget-memots; yellow ones
such as adder-tongues, columbines and a multitude of
starry composite flowers; the red or orange Indian paint
brush: and white flowers dnnumerable. You have
reached the edge of the snow rapidly melting on a July
day under a sun that is hot even on high mountains.
The plants just freed from their winter covering are
all bursting into hloom together, hees are humming, hut-
terflies lazily flutter past and a humming bird poises
over a blossom; for it is spring at these altitudes and

Coleman.

there is a whole season’s work to be done, seeds ripened
and all, before autumn comes in September with its
snowstorms burying all under the white silence of a
nine-months winter again.

- It is a thrilling experience to set foot at last on mid-
summer snow sweeping upwards gleaming toward the
higher summits, snow that never entirely melts and that
is so dazzling in the July sunlight that one needs dark
or colored glasses to avoid snow blindness if the tramp
is to be a long one. :

‘We have no special word in English for these per-
petual snow fields and so the French term mneve is com-
monly used. Snowline is mot mearly so definite as tim-
berline and varies with latitude, exposure and snowfall.
In ‘the eastern Rockies of Alberta, where only a few
feet fall in winter, the line is scarcely below 9,000 ft.;
while in the western Selkirks, which ecatech the full
brunt of the Pacific winds laden with moisture and have
a snowfall of 40 or 50 ft. in a year, snowline is depressed
almost to timberline, about 7,500 ft. This accounts for
the bareness of the eastern Rockies as compared with
the splendid Alpine features of the Selkirk range, which
is the lower of the two.

While one gazes entranced at the array of lakes and
valleys, of snowfields and dark eliffs, the wind rises and
mountains to the west put on a cap of cloud. This
grows and darkens and presently a mantle of mist
sweeps up with the wind, the sun is dimmed and in a
few minutes the wide world is shut out by a blizzard.
‘We must make our way down to lower levels where sleet
whitens the closing flowers, and then through a belt of
rain swept hillside into the valley where the sun may
still be shining hotly.

Since snow falls every month in the year on the neve
fields and never melts away one might expeect thte moun-
tains. especially the Selkirks, to grow as snowheaps into
the sky ; but of ecourse this does not take place. Under
the increasing load of snow the lower beds are com-
pressed into ice; so that the neve, beginning as loose or
hard drifted snow above passes downwards into ice
bhanded with blue and white layers, the whole sometimes
hundreds of feet in thickness.

The snow accumulates only on the gentler slopes or
in the higher valleys. On cliffs it cannot lodge but piles
up on the neve beneath; and on steep slopes it may lie
for a time but now and then, especially toward spring,
it breaks loose and thunders down into the valley as an
avalanche.

The Motion of Glaciers.—The final disposal of the
snowfield, turned to ice in its lower parts, comes by a
slow creep downwards. That the neve is actually in
motion can he seen hy following the slope of snow to
its -upper edee against some mountain wall where a
“bergschrund’ eenerally yawns between the snowfield
and the cliff. This may be several feet wide and may
go down many feet to obscure depths. No amount of
snow cam fill the chasmy permanently, though it may
be bridged with fresh snow for a time, making a risky
passage for the climber.

The neve is always pulling away from the rocks at
its upper border, and its general motion follows the di-
rection of the lowest depression beneath, finally extend-
ing below snowline as a tongue of ice which reaches
down into the valley until it is melted by the increas-
ine warmth of the lower levels. Thus a glacier is born.
[Inless whitened by recent storms the glacier is bare of
snow in summer with a rough uneven surface of a dirty
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blue green color, partly covered with rocky debris, and
its volume diminishes downward by thawing until at a
definite point the whole is melted and flows away as a
river of water instead of ice. The lower end is some-
times called the ‘‘tongue’ or ‘‘snout’’ or ‘‘foot’’ of
the glacier—a bad case of mixed metaphors.
Remembering that ice is a hard and brittle solid, it
comes as a surprise to find that it ean flow like a plastic
body under the pull of gravity; but this can be easily
proved. A row of stakes or of metal plates put across
a glacier gradually gets out of line, the middle parts
moving fastest as in a river; but the motion is very

A. P. COLEMAN, Ph.D.

slow, even in the middle, seldom more than a few inches
a day in our mountain glaciers, though some of the
great Alaskan and Greenland glaciers are reported to
move several feet a day and in cne or two cases as much
as 60 or 70 ft.

At a sudden descent, where a river would leap as a
waterfall, a glacier simply breaks aecross in what are
called ““crevasses,”” fissures which may be several feet
wide and hundreds of feet long, going down to blue
hlack depths appalling to the inexperienced climber. As
the glacier advances these crevasses are bent out of
shape and may be crossed by fresh crevasses, splitting
up the iee into wild lumps and pinnacles ecalled
““seracs.”’ Seen from a distance across some valley such
an ice fall looks like a cascade or a violent rapid cov-
ered with breakers. Below these steep descents the cre-
vasses and seracs disappear by the pressure of the mov-
ing ice and the glacier becomes @ solid mass again.
Small glaciers hanging from ecliffs may send down aval-
anches of ice which combine to make a lower glacier, the
masses being welded together once more. It is evident
that one cause of glacier motion is the power which ice
has to break and then to freeze together again.

Since glaciers are often the easiest way up a moun-
tain, climbing parties make use of them, starting at
dawn so as to have a long day and following up the
rough and rigid slope, zigzagging round crevasses and
avoiding regions of seraes. Toward the upper end there
may be fresh snow bridging the crevasses and the party
should be roped together "and travel in single file, the
leading guide thrusting his ice axe into the snow at
every step to make sure of safe going.

‘When the sun shines warmly on the glacier melting
begins and water trickles down the ice ridges, and to-
wards afternoon torrents of pale blue water are racing
downwards in ice channels, here and there plunging
into a crevasse. This becomes hollowed into a tube like
the penstock of a water power and the foamy torrent
springing into the blue chasm is called a ‘‘moulin,’’ or
mill. In this way the waters thawed from the surface
reach the bottom and there roar along through an ice
tannel to the end of the glacier, bursting into daylight
as a full fledged river.

Glacial streams are capricious. On a frosty morning
scarcely any water flows and one can go far into the ice
cave, but in the late afternoon there is a raging torrent
loaded with mud and stones spreading into half a dozen
channels on the hroad floor ground. On a rainy or
snowy day when the sun is hidden the glacial river al.
most goes out of business, hut comes to life again when
the clouds vanish and the sun shines. At those heights
with a clear sky the heat of the sun may be intense
though it is freezing a few feet away where some rock
casts a shadow. :

The Work of Glaciers.—One of the most interesting
points in a glacier is its earrying power. Though it is
in motion like a plastic substance it is solid and strong
enough to support any weight loaded upon it. Debris
quarried by frost from the mountain side buries its edge
so that often one may walk 50 yards out before the ice
can be seen. This fringe of broken rock carried on the
edge of the glacier is called a marginal moraine. When
two glaciers join, the marginal moraines between them
unite to form a medial moraine, and when several tribu-
taries combine to make a large glacier the dark lines of
the medial moraines can be followed by the eye for long
distances upwards to rocky peaks rising out of the neve,
the source from which the train of rocks was derived.

Blocks even as large as cottages mow and then roll
down upon the ice and are transported without trouble.
Medium sized blocks a few feet across called ‘‘glacier
tables’” are left standing on pedestals of ice, as thawing
goes on all round them, since they protect the ice he-
neath from the sun.

The whole mass of stony material is carried steadily
onwards until the end is reached where melting is com-
p]pto and mo more bhurdens can be bhorne. Then a ter-
minal moraine is piled up, a steep and rugged crescent
of loose blocks by no means easy to scramble over.

Work just as important is going on out of sight beneath
the glacier, where fragments of stone frozen into the
bottor'n of the ice form tools for gouging, carving and
scouring the rocky floor, both tools and rock heing
ground up into the ‘‘rock flour’’ that makes the glacier
streams so milky and opaque. The ground up material
mixed with stones of all shapes and sizes without any
‘a‘ssortment is left behind when the glacial thaws as

boulder clay.”’ A little seareh in this clay shows
stones with polished and striated surfaces, well worn
tools, often called:‘‘soled boulders’’ and the rock sur-
face beneath the boulder clay is seen to be rounded,
smoothed and grooved in a very striking way.

The Retreat of Glaciers.—Our glaciers, like those of
other countries, are now almost all in retreat, either

[ -
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because the climate is slowly growing warmer so that
thawing goes on faster or because the snowfall is les-
sening so that the neve fields no longer feed the glaciers
as substantially as before. On this account one can
often see several terminal moraines down the valley be-
low the one now forming. The nearest to the present
end of the ice is almost bare, the next, a few hundred
yards away, may have bushes growing on it, and others
a mile or two away may be covered with ancient forest.

Glaciers once filled all the mountain valleys and
even pushed out through the passes into the prairies
and through the fiordes to the sea, for everywhere one
finds boulder clay and moraines and valleys with U
shaped cross sections that ean only be accounted for
by glacial action on a large scale. This work was done
during the Ice Age, and one may truly say that the
higher mountains are still in the Glacial Period.

One of the most beautiful results of former ice ac-
tion is to he found in the ‘‘cirques,”” half Kettle or

aml reaching the bottom as mere threads of spray.
Rocky Mountain Park.—There are very few parts
of the world where fine glacial scenery ean be found
so close to a great railway as in our mountain parks.
If one stops at Lake Louise, in Rocky Mountain Park,
the splendid Victoria glacier is in view doubled by re-
flection in its waters, which get their exquisite color
from the last remaining particles of mud brought
down by the glacial stream. Two miles walk or ride
along a good trail brings one into its presence, and
often great masses of ice may be seen avalanching
down from cliff glaciers above to the surface of the
lower glacier. From Liake Louise as a centre one can
reach the well named Paradise wvalley by ten miles
ride or drive over a good road and visit the fine Horse-
shoe glacier at its head. The valley of the Ten Peaks
farther to the southeast requires a somewhat longer
ride or drive, passing the splendid front of Mt. Temple,
the highest summit in sight from the railway (11,626

Crevasses, Glacier Southeast of Ten Peaks

arm chair walleys, high up among the mountains over-
hanging the main valleys and enclosed by vertical
cliffs on all sides except in front. These are the de-
serted nests of cliff glaciers, hollowed out by ice itself
and often deepened so that a turquoise blue lake lies
within rock rims. If not too high wup these eirque
lakes are surrounded by evergreen forest, behind
which rise the grey or purple walls of rock with some
snow in the ravines above, the whole mirrored in the
lake, until some catspaw of breeze shatters the reflec-
tion. Lake Agnes in the mountains behind Lake
Louise is an easily reached example of a eirque basin,
and there are hundreds of others scattered through
the fastnesses of the mountains, all gems in their way,
many not yet seen by the eye of a white man. The
highér cirque lakes, above timberline, enclosed only by
eliffs and snow, have an austere beauty of their own,
but lack the graces and the wild flowers of their sis-
ters below in the forest zone.

Often the walls of such valleys are leaped by streams
from some melting snowfield falling hundreds of feet

ft.). DMoraine lake, eleven miles from Lake Louise,
lies near the entrance of the valley, but farther up can
be seen the great Wenkchemna glacier, and several
small glaciers lying between the Ten Peaks. Beyond
the Ten Peaks to the south there is a broad snowfield
and glacier leading over to Prospector’s valley and
Vermilion Pass, but for an exeursion of such length
and difficulty one should be equipped for serious elimb-
ing and have a light camp outfit.

From any lngh point west of Take Lomse one can
cateh glimpses of a much larger snowfield towards
the north mear Mts. Daly and Balfort, but the glaciers
flowing from it are not so easily reached as those to
the south of the railway.

There are glaciers in sight during most of the des-
cent by rail from the summit of the pass through the
wild Kicking-horse walley to Field, in the Yoho Park,
from which the Yoho valley may be visited with Yoho
glacier at its head. Descending heyond this into the
warm depths of the Columbia valley the Alpine type
of seenery is lost for a time. As the railway climbs
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laboriously westwards out of the valley into the Sel-
kirks, Glacier Park is entered. Here the scenery grows
more striking until at Rogers pass one is once more
surrounded by snow peaks—hidden, alas! too often by
the long snowshed. The five mile tunnel now heing
pierced to avoid the heavy grades of the pass will cut
out many a ravishing view of snow peak and ice
tongue; but a stay at Glacier, just beyond the pass,
gives an unrivaled chance to study a fine glacier with
the least possible trouble.

The Illecillewaet or Great glacier is only a mile and
a half from Glacier station, and as its foot may be
reached with wery little elimbing, more travelers visit
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8,000 ft. in height, face the opposite Rocky Mountains
with 100 or more glaciers in sight at once, the view be-
yond the wide and deep valley sweeping 150 miles of
the main chain on its snowy western side. Unfortun-
ately up to the present no path has been made to such
a lookout point, and the dense forest makes the ascent
difficult.

The greatest meve in Camada, so far as known, is the
Columbia snowfield covering 100 square miles and send-
ing tongues of ice down into a dozen valleys, but this is
80 miles northwest of Liake Louise and can only be vis-
ited with a camp outfit and pack train. Its morthern
limit will be within the new boundaries of Jasper Park

Glacier on President Range, Yoho Park

it than any other glacier in Canada. A elimb to Mt.
Lookout just west of the glacier gives a magnificent
view over the Illecillewaet gacier and meve and over
the grand mountains surrounding it. This region was
the first part of our snowy mountains to be carefully
explored and mapped by a skilful climber. The Rev.
W. Spotswood Green made Glacier his headquarters
for this work in 1888 and published his interesting
book ‘‘Among the Selkirk Glaciers’ in 1890.

There are still finer snowfields and glaciers in the little
explored region to the north around Mt. Sir Sandford,
the highest point in the range (11,634 fit.), though
these are out of reach for the present; but any of the
higher peaks near Glacier give a marvelous view over a
wilderness of snow and ice broken hy eliffs too steep for
snow to lie.

Some 'of the lower points of the Selkirks, just west of
the Columbia valley, thongh not more than 7,000 or

and some day a good road will lead through the moun-
tains past this splendid glacier region from the Grand
Trunk Pacific to the Canadian Pacific opening up to
the public the finest glacial playground in Canada.
The Robson Region.—The beauties of the Louise,
Field and Glacier regions on the Canadian Pacific are
well known to the public and have been seen by thous-
ands; but the exceedingly impressive glacial surround--
ings of Mt. Robson mear the Yellowhead Pass on the
srand Trunk Pacific have so far been little visited. Mt.
Robson, rising- 13,087 ft. above the sea, the highest point
in the Canadian Rockies, is invisible, from the pass it-
self, hidden by the nearer Rainbow mountains; but
bursts upon the view where Grand Forks river enters
the Fraser. Only a few miles away at the head of the
low valley its tremendous ecliffs, mostly too steep for
snow to lie, rise for 10,000 ft., crowned with a snowy
pyramid. A trail leads up the Grand Forks through
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the valley of a Thousand Falls where the main river
tumbles 1,500 ft. in a wild canyon and reaches the rear
side of Mount Robson 5,700 ft. above the sea. From
some low mountains to the northwest there is perhaps
the most splendid view in North America of mountains,
glaciers and lakes. The blue seracs of the Tumbling
glacier seem to be rushing down thousands of feet from
the Helmet and the main peak of Robson to plunge into
Berg lake, which doubles them by reflection. To the
left the main glacier, starting in great icefalls on the
northeast of the peak, sweeps a curve of five or six
miles round the dark rocks of the Rearguard. Behind
the main glacier toward the south rises the unbroken
snow slope of Mt. Resplendent ending with a project-
ing cornice of snow at 11,000 ft.

The water coming from the ice caves of the main gla-
cier flows chiefly into Berg lake and the Grand Forks,
but a smaller part reaches lake Adolphus and Smoky
river, a tributary of the Mackenzie river, the same gla-
cier sending tribute to the Arctic and the Pacific
Oceans.

There are other striking mountains in  the region,
such as Mt. Geikie to the south of the Yellowhead pass
and the Whitehorn to the north, though none rival Mt.
Robson itself; but muech remains for exploration and
it will be years before this northern region of the
Rockies, all the Alberta side of which is in Jasper Park,
is thoroughly known and mapped. Trails are being
rapidly built in the park, however, and with the erec-
tion of hotels at Jasper and other points it will soon be
possible for the Alpine climber and the tourist to find
easy access to this delightful region. '

Some comparisons.—Much of the exploration of the
Canadian Rockies and Selkirks has been done by Eng-
lishmen and eastern Americans who received their
training as mountaineers in the Alps, and one natur-
ally asks why they should travel thousands of miles to
our western mountains when the Alps are so much more
accessible. There is, of course, the charm of a virgin
and unexplored wilderness in our Rockies and Selkirks,
so seductive to one who loves adventure; but there are
other attractions as well which make our mountains
fully the equal of the famous European range. Every
type of Alpine scenery is as ‘well illustrated in Canada
as in Switzerland and the area of snow mountains in
Allberta and British Columbia is several times that of
the Alps. The whole length of the Alps is less than 400
miles and its breadth from 50 to 80, as compared with
a length of 1,200 miles and a breadth of 140 miles for
the Rockies and Selkirks, not to mention the Gold
ranges, the Coast range and the Vancouver Island
mountains, all of which have their snow fields and gla-
ciers. Stuttfield and Collie in their delightful book
“Climbs and Explorations in the Canadian Rockies’’
say of the Rockies that ‘‘they have a remarkable in-
dividuality and character in addition to special bheau-
ties of their own which Switzerland eannot rival.”’

Though there are higher mountains in the Rockies of
the United States, they rise from a dry and lofty table-
Tand and most of them have little snow and no glaciers.
But for the row of extinet voleanoes beginning with M.
Baker, Mt. Ranier and Mt. Shasta, the United States
has very little truly Alpine scenery except where our
Rocky Mountain ranges extend for a degree or two
south of the houndary. A great many of the mountain
climbers of the eastern States come to Alberta or Bri-
tish Columbia when they want to use an ice axe or a
glacier rope and most of their experienced climbers are
members of the Alpine Club of Canada.

Canadians themselves are often mnot aware of the
splendid scenery and the unsurpassed opportunities for

climbing of all grades of diffieulty offered by their own
mountains. There is no more exhilarating sport than
that of the mountaineer, and there is no more interest-
ing region for the geologist, the botanist or the zoologist
than the grand ranges of mountains that run parailel
to the Pacific in our western territory. While tourists
from all over the world are heing attracted more and
more to our glorious alpine region it is especially im-
portant that our own people. should seek a delightful
holiday and gain health and vigor in our mountain
parks. As good roads and trails and cabins for shelter
are extended to the wilder and more impressive parts
of the mountains it becomes easier for the ordinary visi-
tor to study the sublimities of valleys, glaciers and
mountain peaks once out of reach without an expensive
camp equipment.

A few good Swiss guides are available at the more im-
portant centres in the mountains and the inexperienced
climber should not undertake any difficult glacier work
nor bad rock-climbing without the aid of a guide.
There is of course a wide range of less difficult walks
and climbs that brings one without risk into the heart
of the mountains where one may study the ways by
which snowfields and glaciers and glacial rivers do their '
work of shaping the mountains.

The materials of engineering construction will re-
ceive special attention in the proceedings and dis-
cussions of the International Engineering Congress
to be held in San Francisco, September 20-25 next.

The field will be treated under 18 or more topics,
covering: Timber resources, preservative methods;
brick and clay products in general; life of concrete
structures, aggregates for concrete, water proofing, vol-
ume changes in concrete, world’s supply of iron; life of
iron and steel structures, special steels, status of copper
and world’s supply, alloys, aluminum, testing of metals,
of full sized members, and of structures.

Some 25 papers are expected for this volume, pre-
pared by authors representing five different countries.
The list of authors includes many of the most eminent
names in this field of engineering work throughout the
world.

These papers, together with diseussions contributed
by leading American and foreign engineers, will he
published as volume 5 of the transactions, and will be
illustrated with charts, diagrams and half tones. The
volume will form a most valuable acquisition to the
library of all engineers and others who may he inter-
ested in these phases of engineering work. For full
particulars apply to W. A. Cattell, secretary, 417 Fox-
croft Building, San Franciseo, Cal.

FIRST COAL DISCOVERED IN UNITED STATES.

Up to the present time the first mention of coal in
the United States has been credited erroneously to
Tather Hennepin in 1689. The credit for this first
mention of coal does not, however, belong to Henne-
pin, for the first discovery of coal in the country which
afterwards became the United States was made by
Joliet and Marquette in 1673. Joliet’s map of 1674
shows the location of ‘‘charbon de terre’’ (coal) near
the present city of Utica, Illinois.

In Coal Mining Practice in Distriet 4, Bulletin 12,
of the Illinois Coal Mining Investigations, by S. O.
Andros, copies of Joliet’s and Marquette’s maps are
published.

This distriet produces about 15 per cent. of the coal
output of Tllinois and has the best accident record of
any Illinois distriet. About half of the accidents oc-
curring in this distriet are caused by pit cars.
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THE MINING ENGINEER®

By James F. Kemp.

I do not feel like a stranger in the Copper Region.
Nearly thirty-two years ago my class in the School of
Mines at Columbia was brought to Houghton and Han-
cock for six or eight weeks in the mines. My chum
and I put in our days at the old Albany and Boston
mine, which was later known as the Peninsula. But
we also made the acquaintance of a ‘‘man-engine’’ in
the Quiney, and saw the close and successful work be-
ing done on the low grade amygdaloid of the Atlantie.
In the years sinece I have been once or twice with
classes in Houghton and recall with great pleasure one
long morning with dear old Dr. Koenig and his min-
eralogical treasures. To his memory, greatly treasur-

JAMES FURNAM KEMP

ed by us all, let me pay this little word of tribute.
All of us who are interested in mining and its fund-
amental science of geology must feel that Keweenaw
Point is classic ground. We are remindéd of the early
expeditions of the French, in parties from the lower
St. Lawrence valley, consisting usually of a missionary
priest, of a gentleman adventurer and of comrades
not adverse to trading with the Indians. Probably
you all have seen in Foster and Whitney’s Report the
reproduction of the early map prepared by the Jesuit
Fathers in the seventeenth century and sent back to
France. Lake Superior, or Lake Tracey, as they then
called it, is very correctly drawn as regards all its
larger features, so correctly in fact, that our admira-
tion is greatly excited by the close and aceurate work
of these ‘‘voyageurs,”” so many thousands of miles
from home in the bleak wilderness. We read of their
reports of copper among the natives and of the hopes
of a mining industry in future years. Copper on Lake
Superior and lead in 'southeast Missouri and in the

Upper Mississippi valley were no small mfluences in
the early colonial days. But who can say how far
baeck prehistoriec mining by the native tribes began,

or how many centuries ago the blows were struck
with those stone hammers which now from time to

time we find on the outerops of the lodes.

We people to whom mining geology means so much
cannot be unmindful of the early work of the Foster and
Whitney Survey, nor above all and in particular of J.
D. Whitney’s contributions, since he.was the forerun-
ner and father of us all here in America. 1 wonder if
yvou have read the fascinating book of his Life and
Letters, published within a few years past. In it we
are taken behind the scenes and actually see the strug-
oles of scientifie men amid the forest trails of the
Point and the storms on the lake. We sympathize
with their lack of maps, as they tried to prepare a
good and aeccurate deseription of the geology. Whit-
ney was storing up experience and with the spirit of
an apostle to the ignorant was preparing the data for
his monumental work, ‘‘The Metallic Wealth of the
United States.”” Among his countrymen, ignorant as
babes of mining, he sought to spread in 1854 sound
information regarding their material resources and
the proper and reasonable development of them. While
Whitney had done some youthful geological work in
New Hampshire and had studied abroad, we can read-
ily see that the main courses in the foundation of his
later work were laid in the copper and iron regions
of the Liake Country.

We have had another book within the last few years
that is of unusual interest to all concerned with min-
ing on the Point, and I doubt not very familiar to you
all. Tt is the Life and Letters of Alexander Agassiz.
In it we learn of the tremendous struggle which was
undergone in the early years to place the Calumet and
Hecla on its feet. Far be it from us who have seen
the later prosperous days of this queen of copper
mines to be unmindful of the heroic years which mark-
ed its development, or of the courage, faith, persist-
ence and devotion which earried it through the initial
stages.

I mention these qualities because they are charac-
teristics which must be possessed by an engineer to a
degree hardly equalled in the sister professions, and
by the mining engineer pre-eminently among the dif-
ferent types of engineers. T wonder if you have ever
thought of the contrasts which our profession offers to
other branches of engineering. Almost all of our col-
leagues, civil, mechanical, electrical, are set to accom-
plish definite tasks. They build a railroad, design an
engine, construet a dynamo or a power station. A
problem in construction is theirs, and the elements of
it are usnally well known and definite. But we often
have to discover and develop ore as we go along. We
do not always know where it is ahead of us in the
rock, or indeed if it is there at all. We are much more
like the physician diagnosing an obseure disease. Our
medical friend looks the patient over, learns symp-
toms, and infers causes. The X-ray photographs may
help him immensely and give him a look at hidden or-
gans or bones, but after all, he needs a peculiar and
keen intuitive reasoning power that is a rare and very
great gift. The medical schools prepare him not alone
by information and disciplinary training, but also by

*Address to the Graduating Class of the Michigan College of Mines, April 15, 1915,
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clinies, wherein he sees just such cases as he is likely
to meet, treated by skilful men who may even give
him bedside practice.

We mining people have to deal with cases of ab-
normal conditions in mother earth. We have to treat
stoppages of circulation and their results, strongly
analogous to varicose veins in the suman subject. We
must now and then solve compound fractures and dis-
loeations, not of a half an inch, as in bones, whose
sundered ends cannot slip very far past each other,
but of tens or hundreds of feet into the unknown.
Comparing our work with the surgeon’s, we have the
one comfort that only in our imaginations do we have
to put the broken parts back in their old, united posi-
tions. We may have only a little stringer to guide us,
or the “‘trail”’ of the fault in a fault zone, or a slick-
ensides, or a gouge of clay. In treating these difficult
cases we must call to our aid all the lore or ore de-
posits. You remember how those old German mining
geologists centering about Freiberg and Clausthal
have written of the ‘‘Lehre der Erzlagerstatten,”’ of
the “‘Lore or Ore Deposits,”” and how we English-
speaking peoples from the days of the old workers in
Cornwall to the present have passed along with sue-
cessive additions the accumulating experience of the
past. Always in the back of our minds, for the or-
dinary run of orebodies we have the belief that some
sort of solution has found a line of circulation and has
brought in the useful minerals. We try to reproduce
in our minds the way the old solutions behaved and
to explain why they followed the special channels that
onided them. We constantly seek the cause or condi-
tions that made them drop their burdens of dissolved
minerals at some places and not others. Sometimes
an intersection of fissures may have led solution and

precipitant to mingle. Sometimes an open-textured,
" relatively soluble rock may have itself served as pre-
cipitant. Sometimes loss of heat and waning pressure
seem to have influenced uprising heated solutions,
which Agricola nearly four centuries ago called the
““juice of the earth,”” and which we often call to-day
the ‘‘juice of the magma.”” These or similar questions
are in our minds when one orebody is exhausted and
we have to look for others.

Some orebodies resémble troubles in the human sys-
tem for which the physician preseribes in the ordinary
run of practice. But there are other cases which call
for the surgeon. Let us suppose that our orebody is
cut off by a fault; we need then to know how faults
customarily move and how we may decide where to
look for the lost continuation. What are the trail,
the drag, the slickensides, the gouge, the fault breceia
and what do they mean? What do our old-time au-
thorities tell us—Sehmidt, the Swede, and Zimmerman
and V. Carnal, the Germans, and in recent years Free-
land, our fellow counfryman? We must not be too
much taken up by the machinery used in mining and
its enormous development in later years, and he un-
mindful of the old accumulated experience of the
fathers gained in many years of laborious underground
work. Hoover’s translation of Agricola’s Metallic
Wealth has placed at the command of all English-speak-
ing peoples a wealth of ancient learning brought to-
gether by Agricola about three hundred.and sixty-
five years ago. You would be surprised, if you have
not read the bhook, to note on looking it through how
much the ancients were like the moderns, and how
very acute they were in their observations and infer-
ences. Even our devices for hoisting, pumping and
ore dressing are foreshadowed in Agricola’s pictureg.

‘delecates to the Clon

The miners and metallurgists of his day had no steam
power, nor did they understand chemistry as based on
the atomic theory, much less the doetrine of ions; but
they utilized the forces at their command’ with rare
skill and they usually left singularly clean slags, when
they had reasonably simple ores to smelt.

But T did not mean 4o digress too far in speaking of
our predecessors nor to do more than to urge you to
hold them in grateful and appreciative remembrance.
We are living in the present and after the preparation
in the professional schools we each have a man’s work
to do in the world.

In all our schools we have professors of the various
sciences and of the arts involved in mining and smelt-
ing, and yet there is one professorship which we do
not have, despite the fact that we might almost think
it the chief chair of all. T have in mind a chair of that
indefinite thing or body of personal experience or at-
titude of mind towards one’s fellows and associates
which we sum up in the term “Iiife.”’ You see we are
not machines whose horse-power can be calculated and
which run on their monotonous round until they wear
out. Back in the late eighties T passed five verv‘\hazppv
years in the faculty at Cornell. My old friend and
0]'(161: colleague, Professor R. H. Thu'rstnn, the director
of Sl'bley College in those days, used to rather enjoy
de_ﬁnmg a man as an engine who could consume a cer-
tain amount of fuel under his hoiler and deliver a cer-
tain amount of work from his muscles and brain. But
we know very well that this is only a half-truth. A
man has a personality, a spirit, a disposition, a char-
acter, a sphere of influence, that are quite distinet from
the nu_m‘ber of shovelfuls of ore that he can heave into
a car if he is mueking, or the numbers of traverses he
can turn 9ﬂ’. if he is surveying. Tt makes no difference
to an engine whether its nearest neighbor is ten horse-
power or tfen thousand, or whether it-has a cut-off or
a simple slide valve, or whether it was built by Nord-
borg or Leavitt or Lidgerwood. But it makes a world
of difference in a community of people whether a man
gl power Is considerate, just and sympathetic; or whe-
t}:Z: 'gf;alis I}}:Jﬁcn}lipu}ous, selfish and faithless. Or whe-
ther again ‘he who is a leader is easily discouraged, or
P disposed to he'dow'n on the joh. shirk responsibili-
G]I:SBH)?S) 'f_“lk“. duties ltghtly. All these matters are of

piional 1mportance to a mining engineer, who
may as he gets on in the profession he not omly in
charge of the technical work, but if he is in a remote
community, may be mayor, hoard of aldermen, school

chnmls:lonor and provider of food and clothing.
Our cood -frionau illl Q\sq]T( I‘m T S_\\'Pd(’.".
the visiting dele.oate; ‘0; '”;1]) t”m(ﬂ o bR
Kan 7 ﬂn';n:gh ﬂl(?m().q.‘( i\n:m .\fould take them nor'th-
it el Rt pet ﬂorostmg of the pre-Cambrian
at Kiruna, then under fn{;)n]l SN{ 'fho  hah thods
one hundred miles north of ltoha( Pola :ll‘t'hmlg}] o
Iand. You may nrﬁ all kn(? 7 ﬂf, e
day of the vear in '; good ‘?t' ]‘;t ol tru\'«_'] eith
sleevers and diner (fmm‘ Qfs ﬂ( o “:lth
6 the Polar, Orot Stoekholm north to far with-
irele. and come out at Narvik on the

const of Norway, where the | P I
Y, i f(" mr;hor nnl\'m' h'm'zv]s. We
AL 88 Tound ourselves one day in
I)(l:;:::‘ OFVP 1\'(:1‘0 (imuhwtm] along several miles of
i ml-)(» '_:“ Bre at sheet of extremely pure magnetic
fifty 1'vvt“i:| lil;‘ivﬁ';::::a] j;‘\}‘l(;"‘ﬂi!‘v of one hundred and
of K Higk idce oot ore forms the bhackhone

g ge. but it is fully six hundred feet fr

wall ‘to wall rad e8hyn Ay, wdred feet from
» Where the ridge falls .away to a cross
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On this broad end the chief mining
The ore is generally believ-
Many who have seen it con-
sider it the largest single mass of iron ore yet discov-
ered. It is, moreover, very rich in iron, although also
high in phosphorus.

The development of this ore body is chiefly due to
one man, Mr. Hjalmar Lundbohm, formerly a member

valley and lake.
is being done in terraces.

of the Swedish Geological Survey, and for many years’

a good friend of not a few of us here in America. Mr.
Lundbohm is now the chief official in the company,
which in good years ships four or five millions of tons
of ore. For several years he had saved the very peak
of the orebody to be blown down when the Geological
Congress should be his guest. And one evening about
nine o’clock, but in daylight as bright as noon, while
we were having coffee on the lawn before his house,
perhaps half a mile from the peak, President Van Hise
of the University of Wisconsin pushed the electrical
button and caused twenty or thirty thousand tons of
ore to fall with a crash.

At noon, however, we had lunched on this very
summit and for a little while I had sat down some-
what apart from the rest and had studied over the
bleak expanse of lake and bog and low glaciated hills
which stretched. away from the foot of the ridge.
Under ordinary conditions only Laplanders with their
herds of reindeer could eke out subsistence in the
land, and yet below me was a little city of eight or ten
thousand souls. There were a thousand children in
the schools. The long night of winter had to be over-
come with light. The polar cold had to be fought with
fuel, and the nearest ecoal is in Emgland, or in Spitz-
bergen, where lately Mr. Scott Turner, one of your
own graduates, has been developing it. I looked over
Kiruna and thought of the manifold responsibilities
which centre in Mr. Lundbohm, and how in other
places the manager, or as you say on the Point, the
agent of a mine, is the head of a little state. T could
not help feeling that there are other sides to the pro-
fession than ore and rocks, sinking, stoping and con-
centrating, oil flotation and smelting. There is the
care of men, women and children, and the oversight
of their manifold needs and general good. Yet what

I saw at Kiruna, Lapland, impressive because so far

in the frozen morth, could in earlier years be dupli-
cated right here on the Point and in the iron ranges,
and doubtless can be yet. In the little settlements of
the West there are many cases where a mine supports
an entire community, and as for Mexico and South

- America, any one of us of wide acquaintance can cite

graduates of our mining schools who bear the same
relations to their villages and towns that Tjalmar
Lundbohm hore to Kiruna. He had established at
Kiruna, with a singularly generous spirit, schools of
the very best character, with cheery pictures on the
walls and with the best of desks and apparatus. Com-
fortable homes were provided for the miners and their
families and miuch kindly attention was given to mat-
ters of welfare.

Yet with all these provisions for material and intel-
leetual welfare, there is one other side which we can-
not overlook, and that is—amusement for idle hours.
‘We never trouble our minds about a man when he is
busily at work, but we are justly concerned about him
when his day or night shift is over. For miners who
are underground during their working hours in dark
and often wet stopes and drifts it is of more import-
ance than for other workers to have some sort of
wholesome recreation available whereby to pass an

enjoyable evening. If, as we all have seen in little
remote settlements, there are only the boarding house
and the bunks, we will find the miner storing up his
craving for a change until the end of the week or
month, and concentrating in a short, wild period what
should have been taken in diluted and harmless in-
stalments over days and weeks. The Young Men’s
Christian Association is taking up the matter vigor-
ously and agitating the establishment of club houses
which will supply social centres, often in charge of a
specially qualified worker. In the American Institute
of Mining Engineers we have during the past year
been lending a very sympathetic ear to one of our of-
ficers, Fred Rindge by name, and an engineer by train-
ing, who i§ specially looking after the work in the
mining ecommunities. You will find in the papers of
the last annual meeting a -contribution by J. Parke
Channing strongly favoring the movement.

And yet we must undertake these welfare move-
ments prepared. to be misunderstood and to find our
best intentions regarded at times with suspicion and
disfavor. Experience leads us to expect it, but we
must be strong enough, and far-sighted enough, and
persistent and unselfish enough to work discreetly and
wisely for the good of a community depite the rebuffs.

I have endeavored to draw, and I hope you will feel
with some justification, the parallel between the min-
ing engineer and the physician. But there are other
features of a mining engineer’s work which we must
not overlook. He is a sort of combination of overalls
and dress suit and he has to be equally at home in
either. He must put on the former if he is to know
both what lies underground and what goes on under-
ground. Several years ago I was out in Butte one
summer with H. V. Winchell, one of your old-time
Lake Superior men, and J. W. Finch, of Denver. We
were looking over the geology of the Steward mine
with great eare. Now in the fault veins at Butte,
through which, as channels, have certainly coursed
great flows of hot waters, a soft clay gouge is very
abundant. In old and wet workings it makes an emul-
sion or a thin syrup of fine particles that is first cousin
to paint. We three had erawled through the old drifts
of this character all day and had come up about four-
thirty in the afternoon, so as to step off the cage just
as the “‘Seeing Butte’’ car had deposited its load of
eastern schoolmarms and various other kinds of ten-
derfeet, all in charge of an orator with a megaphone.
The Steward was the mine to which they were eus-
tomarily taken. ‘‘Ladies and gentlemen,”’ said the
orator, “‘this is the Steward mine where many of the
wretehed miners work far underground, whose little
cabins I showed you out on the flat. It is wet and
dirty underground and—’’ catehing sight of s,
“‘there’s three of ’em now.”” We certainly looked the
part and tried to keep straight faces until we' could
slip into the change house.

What we had seen, however, embraced three sets of
remarkable faults, which had developed one after the
other. We had seen the oldest vein displaced by the
next, and it shifted off one side by the last: We had
been so keen'in the study of this geological structure
that T do not believe it had occurred to one of us that
our surroundings were wet or dirty. As my colleague
in mechanical engineering at home once said in my
hearing, ‘““When we are working over an engine in our
0\\’61‘&“8 and in the grease and heat, we never think of
either of them. Tt’s the idea that fills our minds. The
design or plan that makes the engine go excludes all
else.”” And so it is with us amid the discomforts of
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the work, if we may call them so. We forget them,
our minds are so filled with the systematic attainment
of results or with the study of the geologic structure
of the wveins, or with the forecasting of what will hap-
pen to our ore on the next level, or with the needs of
the community of workers, or above all with satisfy-
ing the board of directors on whom, back in the cen-

tral office somewhere, the manager must always have

a wary eye.

With the last consideration, the dress-suit side of
the profession comes in. Not only must our man in
authority look out for his miners, but he must be just
as ready to meet his directors on equal terms. He
may live most of the months in the remote commun-
ity, but with the revolving year comes around the time
of annual reports, of conferences, of presenting in per-
son the results. of operation; it may be also of hospi-
talities extended and social courtesies, of meetings
with the Institute of Mining Engineers and mingling
with one’s fellows. And then we have to shed the
overalls in favor of the dress suit. One must guard
against too much overalls, and not let the stiffly starch-
ed bosom choke too hard at the neck because of dis-
use. Some young engineers are a little inelined to
overdo the overall phase of the profession, whereas we

should be good companions with all sorts and condi- -

tions of men.

Commencement is a time of changes and of break-
ing old ties and associations. Perhaps you will not
mind, if, as one not too far removed ‘from his own ex-
periences of the same sort, I touch upon them for a
few moments. I am moved to do so from another bit
of experience that was gained in those years at Cor-
nell, earlier mentioned. It was the university’s cus-
tom to have a Sunday afternoon sermon in the chapel.
The most eminent ministers available were invited to
preach. Now as we faculty people listened to the ser-
mons Sunday after Sunday we could see that almost
always the clergyman said to himself: ‘I am going up
there to address a university community. I must pre-

pare a careful essay on the problems of modern phil-

osophy or science or human destiny. I must not dis-
appoint that audience or fall below its expectations.”’
But had we been given the opportunity, we university
people could have said to him: ‘“My dear man, we
have all those themes six days in the week in the class
room. Sometimes we like to forget them.’”” One af-
ternoon there appeared in the pulpit a c¢lergyman from
Louisville, well along in years. With no evidence that
he was making the supreme effort of his life, he talk-
ed to us in a kindly pastoral way of the experiences
which fall to the lot of every one of us. He obviously
was animated by love of his fellow man and what he
said ecame naturally and was welecomed in full measure
by those who heard him.

I am far from heing able to speak from any such
ripe experience or in any but small degree to take the
same position. We engineers, moreover, are men of
quasi-military training, and we have a haunting dread
lest our emotions get the better of our judgment—Iest
in moments of excitement or lack of attention we read
our transits or compasses wrong and make a mistake.
In engineering, whatever else we do, we must not
make mistakes. Too much depends on our heing
right. Nevertheless, we can talk over the things that
fall to the lot of us all.

To my mind the most trying time with all of us is
at the start. Almost every young engineer has several
unsettled years before he finds a permanent place.
‘While this experience is not invariable, it is the rule.

bits.

The entrant into the profession is getting experience
and is taking a course in that subject of ‘‘Life’’ for
which we have not and cannot have a professorship.
In the long run, however, all the years total up their
contribution to the final result and most men of ma-
turity are loathe to admit that any of their experi-
ences have been without final use. It is not a bad

plan for a young engineer to look himself
over and see what value 'he would really
place upon himself to ‘his company. It takes

time to get broken in and to learn the routine. No
harm is done in assuming the employer’s point of view
and seeing if, with conditions reversed, we ourselves
would give any ‘more for the service. Ivery one and
especially the beginner may properly wish to give full
equivalent for compensation received. A subordinate
may offen wisely in his imagination put himself in the
position of his chief, live his daily round, think over
his responsibilities and harassing cares, and then see
what can be done to make them a little less burden-
some. Most of the men whom we know, partly from
individual characteristics, partly from the pull of out-
side influences, come to revolve in Tairly definite or-
If we secure and use a sufficient number of ob-
servations, we can caleulate a particular orbit, just as
do the astronomers in dealing with a planet. We can
with a little study and foresigcht know where to find
our man at different times of the year and under the
cireumstances produced by any conjunction of known
foreces supplied by outside influences. Can a junior
thus forecast what his chief will need and be unosten-
tatiously ready, and can he avoid asking too many
pestiferous questions of a busy man, he will certainly
secure the appreciative gratitude of his chief, Let me
whisper to you that even among professors often kept
under keen nervous strain by the demands of classes
and by the consuming desire to have their subjects
understood by the young people before them, the fore-
sight of an assistant who knows where all the speci-
mens or apparatus are that are to be used in illustra-
tion and has them ready without undue oversight,
comes as balm to excitable nerves. :

‘Work after leaving the engineering school is on the
whole rather less difficult than the exacting require-
ments maintained by our good institutions. There is
less variety but more intensive effort of the same kind.
The young engineer often misses the keen intellectual
stimulus provided by his association with his eclass-
mates in the courses. IHe finds that his work calls less
for the full exercise of all his powers. Once some years
ago I made a quick trip to give a little lecture on gold
mining in a course before the university and towns-
people at Evanston, 1llinois. Hastening home for my
classes, 1 sat down in the dining car opposite a man
whose appearance attracted me, but to whom with the
foolish diffidence of Americans generally I was afraid
to speak. Kuropeans can give us a few useful points
in these respects; for on the other side, if two strang-
ers find themselves seated at a small table together,
they will at the very outset very often exchange cards
and  chat pleasantly together. Well, we two on the
diner eyed each other out of the corners of our eyes,
each afraid no doubt that the other would sell him a
gold brick if he opened up an acquaintance. Finally
my neighbor passed me the salt and we fell into con-
versation. Once started we had so much to say that
we talked half the night. He proved to be a graduate
of the Rensellaer Polytechnic Institute, the earliest of
our engineering schools in America, and the great mo-
ther of civil engineers. He had gone into the iron
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business and had served his first apprenticeship on a
blast furnace. Once the furnace was tight and was
not running well, so that all hands were on duty
thirty-six hours at a stretech. The general manager of
the company, who knew him well, came around and
said to him, ‘“Well, Jack, I guess this is something
different from your old college days.’”” ‘‘My .dear
sir!”” said Jack, ‘“this is child’s play compared to what
I have been through in the engineering school.”” He
was right. When examinations in subjects involving
applied mathematics, or in branches of science calling
for exact knowledge, or the preparation of graduat-
ing these, geological reports, and experiments with
pumps and dynamos roll upon us, we are being pre-
pared to find the demands of later work seem com-
paratively simple.

No one who knows our engineering schools can have
any doubt whatever that our courses in applied sei-
ence are preparing for later life hard-working, earmest
men who simply cannot be discouraged and who stand
up to the calls made upon them like good soldiers. I
doubt very much if, on the whole, you will find later
work as diffieult as many situations in the profession-
al school.

But in some ways conditions are different in actual
practice. In the professional school it is a fair field and
no favor. A very just set of judges on the whole give
the faculty’s decisions. But in actual practice self-
interest counts for more; family influence, the influ-
ence of property, and the various other factors enter.
Questions of right and wrong are less prominent than
in college life. Conditions are more selfish, and often
bring disappointment and injustice.

But you must be strong enough not to be soured by
such experiences when they come. You must be big
enough not to mind them, but to keep your own atti-
tude toward life as much as possible a generous and
helpful one. One summer 1 was called to Nova Scotia
and I sailed across from Boston to Yarmouth at the
southern end of the peninsula, and rode on the train
through what the railroad folder called the land of
Evangeline. My neighbor in the seat and I fell into
conversation. He was a graduate of one of the largest
and best of our eastern technical sehools, and was then
employed in some important works in Providence.
Obviously he was not getting on badly, for he was off
on a wacation trip with his little family. Yet his ear-
lier experiences had evidently soured him, for he said,
“I’ll tell you the proper preparation for business. It
is not a college or technical education, but the life of a
newsboy or bhootblack, who knows everybody’s hand
is against him and uses his hand against everybody.
The newshoy has cut his eyeteeth.”’ That attitude is
not the true one. We have, to be sure, our hard ex-
periences and our discouraging ones, but we do not
knuckle under for all that. On the contrary, we for-
get them as soon as we can. When the umpire roasts
our team in one place, we lose the game and are sore
over it for awhile; but the next time we will be play-
ing somewhere else and the umpire will be different.
Experience shows that sooner or later all the good,
strong, well-qualified men win out, and getting free
from the ruck bhecome reasonably well established.
Then through our local engineering societies, such as
the Lake Superior Mining Institute, or through our
national society, the American Institute of Mining
Engineers, or the Mining and Metallurgical Society,
or in other ways, come our professional associations
and friendships which are altogether delightful. They

are well worth much patient and dogged endurance
at the outset.

On bestowing a degree in medicine it is the custom,
as you doubtless all know, for some older member of
the profession to administer the oath of Hippoerates,
a very ancient ritual which has -been observed for
quite two thousdnd years. Many times at commence-
ment at home we have seen the group of young physi-
cians stand while they were reminded of the pledge
which had come down through the long line of cen-
turies, so long in fact, that the very gods by whom
the early Greeks made affirmation have passed away.
Each man is adjured to swear by whatever he holds
most sacred to practise his profession in honor and
uprightness, to be always ready for the call of the
sick, to enter no man’s house other than to bring the
acts of healing, to never perform, much less suggest,
a wrong, to keep inviolably secret what is learned of
the lives of men. Many times amid a solemn hush I
have heard the senior professor in the medical school
concelude: ‘“‘And now if you observe your oath may
success and prosperity attend you; the opposite if you
shall prove yourself foresworn.’’ 4

In engineering no ancient pledge has come down to
us from Archimedes, our great forerunner,, nor from
those master minds which built the pyramids or laid
out the great systems of irrigation in the valleys of the
Tigris and Euphrates. Our profession, distinetively
named, is of comparatively modern date. Yet mining
is a very ancient art. We do not know when the first
rush of placer miners to some new productive diggings
took place; but the myth of the Argonauts and the
Golden Fleece reminds us that there were such expe-
ditions. We do know that the Assyrians fought with
the Hgyptians for the copper mines of the Sinatic
Peninsula which separated them; that Athens was the
leading state in Greece hecause of the lead-silver
mines at Laurium, its seaport, whose ancient slags are
now being reworked by the French; that Hannibal,
said by H. C. Hoover to have been originally a mining
engineer, fought the Romans for the copper mines of
Spain; and so-on through the centuries.

While we have no Hippoecratic oath, we must feel
the forece of the traditions of a calling that is very old.
We must realize, too, that when a man has completed
a severe course of training, and has his name added to
the alumni list of a professional school of high char-
acter, he has given pledges for straight dealing and
true speech for all the remainder of his life. ‘The
graduates of our engineering schools feel this just as
do the graduates of the Military Academy at West
Point. And rarely in the former as in the latter, do we
find in the long list of names and professional service,
the records of those who have been actuated by other
than high professional standards. Graduates have in
their keeping not only their own reputations, but also
the reputations of the schools wherein they have pre-
pared for special service. No appeal for straight con-
duct and true speech could be stronger.

And now when Commencement is over and you are
out in life you will all miss the fellows and the old
associations, but while not permitting the old ties to
diminish in strength, you must be prepared to make
new ones and find friends wherever your work takes
you. You must enter into the life and interests of
the communities where you will finally settle, and find
in them the satisfying of the eraving for sympathetic
companionship which all of us gregarious beings feel.
From time to time come class reunions and alumni
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gatherings and the renewal of old associations. I doubt
not you will always turn with affectionate remem-
brance to your years in your alma mater and think
kindly of the nights when you fell asleep while the
Ball and Nordberg stamps beat time for the deep bass
lullaby of the Copper Country’s mills.

FUEL OIL IN UNITED STATES NAVY
By Admiral H. I. Cone.

The fuels used in the U. S. navy are coal, fuel oil
and gasoline. Coal must have certain characteristies
to make it suitable for naval use. One of the most im-
portant strategical requirements of a warship is her
ability to steam great distances without recoaling.
Another is her ability, in time of need, to make high
speeds. As both bunker capacity and boiler power
are limited by other features of design, it follows that
the coal must have the greatest thermal efficiency ob-
tainable in connection with the other necessary char-
acteristics. High wolatile coals are usually very
smoky in naval boilers. Smoke not only reveals the
location of the fleet, but might fatally interfere with
accuracy of gun fire.

The advantages of oil as compared with coal are:

An evaporation per pound of fuel in the ratio of
about 14 to 9, and per square foot of heating surface
in about the ratio of 10 to 8. Fuel can he taken
aboard more rapidly without manual labor, and with-
out interruption to the routine of the ship. The prob-
lem of fueling at sea is solved. Steam for full power
can be maintained as readily as for low power. A
vessel burning oil is eapable of runs at full speed lim-
ited in duration only by the supply of fuel. There is
no reduction in speed due to dirty fires or to difficulty
in trimming coal from remote bunkers, or to exhaus-
tion of the fire room forece. There are no cinders and
the amount of smoke can be controlled. A consider-
able reduction in personnel is possible. The weight
and space required for boilers is reduced. First, by
the reduction in heating surface required, and second
by the shortening of fire rooms. Consequent on the
reduction in heating surface is a deerease in weight
and cost of boilers. ‘Coal and ash handling gear is
eliminated. This renders unnecessary the piercing of
the hull for coal trunks and discharges from the ash
expellers or ash ejectors. The stowage and handling
of oil is much easier than of coal and will result in a
much cleaner ship with consequent increase in time
available for drills. The mechanical supply of fuel to
the boilers gives a prompt and delicate control of the
steam supply, permitting more sudden changes in
speed than with coal, which is a tactical advantage.
The nature of fuel oil permits utilization of remote
portions of the ship and of constricted spaces for its
stowage.

These advantages have long héen recognized by the
U. 8. navy, and there have been experiments with li-
quid fuel dating as far as 1867. All these experiments
have confirmed our belief in the considerable military
advantages which will acerue from its use, but until
recently it has been impracticable to use it extensively
on account of the uncertainty as to the adequacy of
its supply and the sufficiency of its distribution among
the seaports of the world. We are now assured, how-
ever, as regards the supply, that there is sufficient oil

on the public lands of the state of California alone to
supply all probable naval demands for one hundred
yvears should oil be burned to the execlusion of coal,
and of course there is considerable oil in other por-
tions of United States territory. ™The question as to
the distribution of oil among the ports from which
fuel might be required by our vessels in time of war
is one that is well within our power to solve, as from
its nature the oil can be transported and stored more
easily than coal. Indeed for transport of oil in time
of war we are already better provided than for coal,
there being a large number of tank steamers flying
the American flag. Oil is therefore certain rapidly to
replace coal as a fuel for navy purposes.

Since 1907 all torpedo boat destroyers contracted
for, of which there are twenty-nine, burn oil exclu-
sively, and the battleships ‘‘Delaware,”’ ‘‘North Da-
kota,”’ ‘‘Florida,”” ‘‘Utah,”’ ‘‘Wyoming,”’ ‘‘Arkan-
sas,”” “Texas’’ and ‘‘New York,”’ eontracted for dur-
ing this period, are fitted to burn oil as auxiliary to
coal, each of these vessels carrying about 400 tons of
the liquid fuel to be burned at full power after the
coal fires become dirty, or when it becomes difficult
to trim coal from the bunkers in the fire rooms. In
the case of these battleships the advantages of the oil
have so appealed to the personnel that oil alone is
burned to a great extent in port, and to some extent
while cruising, although the installation of the oil
burning equipment did not contemplate these uses.

The ‘‘Nevada’ and ‘‘Oklahoma,’’ the two battle-
ships which have recently heen contracted for, will
burn oil execlusively. This is perhaps the most radi-
cal development in naval engineering since the ad-
vent of the turbine. It has permitted in the case of
these vessels a reduction in boiler weights, which has
made possible the use of heavier armor than has hith-
erto been employed. The reduction in length of hoilér
compartments has permited the grouping of all boilers
under one smoke pipe, which course clears the upper
deck considerably and permits more extensive ares
of fire for the turrets.

Aside from the use of oil as fuel under steam boil-
ers, it now seems probable that within comparatively
few years oil used in internal combustion engines will
furnish the principal fuel for all naval vessels. This
is in consequence of the recent remarkable develop-
ment of heavy oil engines of the Diesel type in Eu-
rope. Hitherto, oil 'engines have not merited much
consideration for large naval vessels on account of the
limited power that could be developed in a single cyl-
inder. An installation of any considerable power re-
quired a multiplicity of eylinders. Now, however, we
are credibly informed that 1,000 horse-power has been
developed in a cylinder about 33 in. in diameter with
a 40 in. stroke, at 150 revolutions per minute in a two-
eyele marine type readily reversible engine. This en-
gine has a speed control that is satisfactory, and an
economy of fuel consumption probably twice that of
a steam engine.

In the United States navy heavy oil engines built
or so far projected are limited to a number of sub-
marine vessels and to mother ships for submarines.
The former develop 1,200 horse-power, distributed
b}et\geen two shafts, the latter 900 horse-power on one
shaft.

Gasoline is used as fuel for all of our earlier sub-
marines and for-a large number of small power hoats

*A paper read before the Eighth International Congress of Applied Chemistry.
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carried by warships. - Its use is likely to be discontinu-

. ed entirely as soon as suitable heaviy oil motors for

the small power boats are developed. As stated above
heavy oil engines are already supplanting gasoline en-
gines in submarines.

The United States navy has at Philadelphia a fuel-

oil testing plant where all grades of fuel oil are test-
ed, many different designs of burning apparatus, dif-

- ferent heaters and different forms of air admission are

maintained. Actual use aboard ship indicates that

' about 200 gallons of oil is equivalent in power to one

ton of good coal. That is not quite five barrels. In
actual heat units a pound of fuel oil contains about

19,500 British thermal units, the navy standard steam-

ing coal runs a little over 14,500. \

Oil used on the east coast comes from Oklahoma and
Texas. However, experiments at Philadelphia show
very little difference in steam production hetween oil
from different parts of the country. There is one
thing—navy fuel is not permitted to have a flash point
below 150 deg. F.; that is, on a closed cup, whereas in
locomotives, in power plants, and on some merchant
vessels, California erude is used, and a large amount
of Mexican crude, where the flash point might be
lower than 150 deg. So that fuel oil for the navy is
oil that has been subjected to some refining treatment,
and had the lighter and more volatile products re-
moved.

COAL MINE DISASTER ON VANCOUVER ISLAND,
BRITISH COLUMBIA.

Twenty-two miners lost their lives on the afternoon
of May 27, when an explosion occurred in the Western
Fuel Co.’s Reserve mine, situated about five miles from
the company’s shipping docks at Nanaimo, Vancouver
island, British Columbia. As the mine is a compara-
tively new one, it-has not yet been extensively opened,
so the number of men working in it was not large—
only 36 at the time of the disaster, and of these 13
were rescued uninjured and one, who though badly
hurt, is likely to recover.

The cause of the explosion has not yet been ascer-
tained.
commissioned Mr. James Ashworth, of Vancouver,
B.C., a coal mining engineer of lengthy and wide ex-
perience, to make an investigation. Mr. Joseph G. S.
Hudson, of Ottawa, of the Iixplosives section of the
Canada Department of Mines, and Mr. Thos. Graham,

chief inspector of mines for British Columbia, are also
at the mine, :

The Reserve mine is near the centre of a 2,500 acre
virgin coal field in Nanaimo and Cranberry districts;
it has been opened by two shafts, main and auxiliary,
350 ft. apart, dimensions 10 x 26 ft. inside of timbers.
In April, 1913, a 10 ft. seam of coal was reached at
a depth of about 1,050 ft. The development of the
mine was delayed by the strike of coal miners on May
1, 1913, and it was not until 1914 that much progress
was made toward opening the coal. The mine equip-
ment—machinery and plant, fan, ete.—is modern, and
all plans are for an eventual production of 1,500 to
2,000 tons of coal a day. Approximately $750.000 has
been expended in developing and equipping the mine
and in construction of a standard gauge railway from
mine to shipping docks.

The Provincial Department of Mines has:

MINING ROYALTIES AT COBALT*
By A. A. Cole.

As there appears to be some misconception as well as
lack of appreciation of the reasons for the royalties pay-
able by certain mines at Cobalt, the folloying explana-
tory notes may be of interest:

When the Timiskaming & Northern Ontario (Ontario’s
Government railway) was started, the Government
placed the management under a Commission. The rail-
way was granted a right-of-way and also certain town-
sites along the line of location. Later on the Govern-
ment also granted to the railway the minerals underly-
ing the right-of-way and under the townsites except
where these had already been disposed of. In the viein-
ity of Cobalt these mining rights proved very valuable
both in the case of the right-of4way itself and also under
the townsite.

Instead of undertaking mining operations itself the
Railway Commission divided its mining lands into con-
venient lots or parcels and leased them to companies or
individuals, who acquired them by public tender. In-
this way the following four leases have worked and
made returns to the railway :

The Cobalt Townsite Mining Company, The City of
Cobalt Mining Company, The Right of Way Mining
Company, The Nancy Helen Mines, Limited.

The company acquiring a lease paid a cash bonus to
begin with and thereafter a royalty on shipments.
Originally the royalty was based on the value of the
ore at the collar of the shaft, but this was later changed
to a percentage of the net profits.

The policy of the Railway Commission has been to
assist the lessees from time to time by a gradual reduc-
tion of royalties as the resources of the mines were ex-
hausted. This has worked out in a satisfactory manner
both to lessor and lessee.

Bach lease started out by paying 25 per cent. royalty
on the value of all shipments at the collar of the shaft,
with the one exception of the Townsite Company, which
was supposed to pay 50 per cent. royalty on all ore as-
saying over $1,000 per ton, and 25 per cent. on ore as-
saying lower than that amount. This was early con-
sidered unsatisfactory and a uniform royalty of 25 per
cent. on gross value was adopted. The next reduction
was to 25 per cent. net, or to be more explicit, 25 per
cent. on profits caleulated as dn the Supplementary
Revenue Act (now called The Mining Tax Act).

The further successive reductions have been to 20 per
cent., 17 per cent., 15 per cent., 12145 per cent., 10 per
cent., and 714 per cent. On July 1st, 1914, all leases
from the Railway Commission were reduced to 714 per
cent., and the agreement now stands that this will be
the royalty till September 1st, 1915, on which date all
royalties will be reduced to 5 per cent. on profits.

By the above leasing system the lessee only pays a
royalty on ore recovered. The fairness of this system,
particularly to the lessee, may be illustrated by the
following example. .

To the south of the Town of Cobalt there are two lots
of approximately 40 acres each, the Silver Queen and
the Cobalt Townsite properties. In 1906, when Cobalt
properties were coming prominently before the publie,
the Silver Queen property was part of the holdings of
the Hudson Bay Mining Company, while the Cobalt
Towmsite property belonged to the T. & N. O. Ry. These
two properties lying side by side each had silver-bear-

*From report of the Mining Engineer of the T. & N, O. Ry. Commigsion
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ing veins exposed on the surface and similar geological
conditions. The ore exposed on the Silver Queen was
richer than that on the Townsite, but the area of silver-
bearing formation was more restricted on the Silver
Queen property, so that a comparison of these two
properties is legitimate.

The Silver Queen property was sold to the Silver
Queen Mining Company for $810,000 cash. This meant
that this amount of capital had to be expended to ac-
quire the property before any ore could be taken out.

In the case of the Cobalt Townsite property, instead
of selling it for a large cash payment, which could easily
have been obtained, the T. & N. O. Ry. Commission
leased the property to the Cobalt Townsite Mining Com-
pany on a long time lease (999 -years) exacting a pay-
ment of $50,000 cash honus and a royalty on all o
extracted.

In the former case the purchaser had to pay the
whole $810,000 cash before there was any chance of a
return, while in the latter case only 1/16th of this
amount had to be paid to begin with, and the further
payments were only made as the ore extracted was sold.
These royalties to date have amounted to $279,482.72.

The Railway Commission expects to receive further
royalties from this property in the future, but the oper-
ating company only pays these on receipts from sale of
ores. It does not have to assume the responsibility of a
large cash payment at the commencement of operations
and consequently its capital is left available for devel-
opment work and the fairness of the arrangement to
both parties concerned is obvious.

The royalties received by the T. & N. O. Ry. Commis-
sion from its mining leases to the 31st October, 1914,
are as follows:

Cobalt Townsite . ... r... ... v $279,482.72
ity ot Clobalt .. r. iU 100,791.13
RIohbiof Wiy ./ G sa s S s 272,109.17
‘Niadey: Hidlen: 5517, &5 s el 6,126.60
Mining Corporation of Canada . ..  8,405.60

RGBSR s T e $666,915.22

A number of other mines at Cobalt pay royalty di-
rectly to the Government on certain special arrange-
ments, but these have nothing to do with the T. & N. O.
Ry. Commission. Thus, when the Crown Reserve mine
was sold by the Government, a clause was attached to
the deed of sale whereby the Crown Reserve Company
paid a certain amount of cash for the property and in
addition pays a royalty of 10 per cent. on all ores ship-
ped, the valuation being the gross value at the collar of
the shaft. A similar clause was attached to all sales of
lots in the Gillies Limit.

The mines paying royalty directly to the Ontario
Government are shown in the following statement:

O’Brien, $700,966.07; Crown Reserve, $771.883.44;
Hudson Bay, $326,806.35; Chambers Ferland, $26.-
256.60; Hargraves, $1,200.00; Waldman, $777.48; Wi-
andoh, $1,421.72; Provinecial, $6,73514; total, $1,836,-
049.84.

The above royalties are paid on the following bases:

O’Brien Mine.—Fifteen per cent. of the net profits
as ascertained on the basis of the Mining Tax Aect
(R.S.0. 1914, ch. 26, sec. 5). The royalty at first was
at the rate of 25 per cent. of the value of the ore at the
pit’s mouth (less surface costs) but was reduced in
1913.

Crown Reserve Mining Co.—Ten per cent. of the
value of the ore at the pit’s mouth.

Hudson Bay Mines.—Ten per cent. of the net profits
_ as ascertained on the basis of the Mining Tax Aect. The

rate charged at first was 15 per cent. on the net smelter
returns, but was reduced in 1913.

Chambers Ferland Mining Co.—At first 25 per cent.
of the value of the ore at the pit’s mouth, as in the case
of O’Brien Mine. Aftenwards reduced to 25 per cent.
of the met profits on the basis of the Mining Tax Aect;
and in 1912 the royalty was abolished, reserving to the
Crown the right, in case of rich ore bbeing found in
quantity, to impose the royalty up to the extent of 25
per cent. on the net profits as above,

Hargraves Silver Mine—Same as Chambers Ferland.

Waldman Silver Cobalt Mining Co.—Ten per cent.

of the value of the ore at the pit’s mouth.

Wyandoh Mining Co.—Ten per cent. of the vallue of
the ore at the pit’s mouth.
~ Cobalt Provincial Mines.—Ten per cent. of the value
of the ore at the pit’s mouth.

The Peterson Lake Mining Company has divided its
property up into 10 acre lots and has leased a number
of these lots to independent mining companies on a roy-
alty basis. Thus the Seneca Superior and the Gould
are working leases from the Peterson Lake Company
paying the owning company 25 per cent. on all ore
shipped, calculated on the gross smelter returns. In
these cases the royalty is paid to the Peterson Lake
Company and none is paid to the Government. Only
Bonanza veins can pay on such a basis.

The Ontario Government collects a revenue from
mining companies throughout the Provinee through the
operation of the Mining Tax Aect. This is a tax, how-
ever, and not a royalty, and is caleculated on the basis of
3 per cent. on all profits above $10,000 annually.

COAL GAS RESIDUALS.

Coal gas residuals form the bases of many indus-
Owing to the great development of by-produect

tries.
coke ovens and gas plants in Germany and the appli-
cation of modern chemistry to the utilization of their
by-produets, these industries have largely been con-
trolled by that country.
dustrial and trade conditions after the war, it is de-
sirable that as many of these industries as possible be

In the readjustment of in-

established in Canada and in other parts of the Brit-

ish Empire.

There are two large by-product coke ovens in Can-
ada which produce 67 per cent. of our coke output.
These plants are situated at Sault Ste. Marie, Ont.,
and at Sydney, N.S.

latter plant has been installing a benzol recovery
. (=] .
plant, but, in western Canada, there are numerous

Since the outbreak of war, the

beehive coke ovens which do not save any by-products

whatsoever. Again, while large quantities of tar are
recovered from local gas plants, no industries have

been established for the refining, separation and use

of the products obtainable from it.

Not only is the saving of the by-products from the -
coking or ecarbonization of coal a measure of conser-

vation, but the sale of these residuals is the means of
reducing the cost of produection
sponding to the efficiency of the recovery methods
adopted and the market value of the products.

This subject is of special interest at this time on
account of the effect of the war on the industries de-
pendent on aniline dyes and hecause the English lyd-

in a degree corre-

dite and French melinite explosives are made from

carbolic aecid, a coal tar derivative. A new explosive,
trinitrotoluene, is attracting even more attention. It
is made from toluene, which is found in the benzol ob-
tained by distillation from tar or in ordinary coal or
coke-oven gas.—W. J. D.
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THE THEORY OF TUBE-MILLING

By H. A. White.

As experience has greatly increased our knowledge
of the most economical methods of using the tube-mill,
it has, at the same time, opened up fresh problems
which still awaift both theoretical and practical solu-
tion. :

The whole subject may conveniently he considered
under the two heads of design and operation. These
may be further sub-divided as follows:

Design.—(a) Shape; (b) Dimensions; (¢) Linings;
(d) Discharge; (e) Feed; (f) Prime mover; (g) Mea-
suring apparatus.

Operation—(a) Speed of revolution; (b) Load of
pebbles; (¢) Working level of load; (d) Size of peb-
bles; (e) Coarseness of feed; (f) Amount of feed; (g)
Moisture in feed; (h) Fluctuations in power and speed.

Shape.—From the fazt that the operation of a tube-
mill depends almost entirely upon eantrifugal foree
arises the theoretical dedue’ion that a long eylinder is
the most suitable shape. The length of this eylinder
will be determined (if trunrion hearings are used) by
strergth of material which % is economical to use for
its walls, and generally by tue amouns of feed which
it is possible to pass through the tube. The maximum
length must obviously not exceed that at which the
discharged product is as fine as the final pulp required,
and in order that capacity may be fully utilized it is
probably hest that the pulp discharged should not con-
tein much more than half its weight reduced to the
desired fineness. Thus i’ the final product desired is
of —90 material, the tube discharge should not have
much more than 45 per cent. of this grade. This en-
sures a full supply of material to be erushed up to the
very end of the mill, though the feed end will be work-
ing under the more favorable conditions. The practi-
cal limit will favor length (giving larger units), while
the merely theoretical aspect would be in the other
direction, which tends to remove frem the ecireuit all
material fine enough as soon as it is produced. The
short tubes temporarily in tavor in soms parts of tha
world principally cwe their adoption to some other
featare of their desiza, woose effect is not fully ap-
peeciated, or to the e that the tonnage of sand fed
is too small for the most effici=nt work in longer tubes.

The only other shape suggested is a combination of
the eylinder with a double cone, and this design is
apparently based rpon a misapprehension of what
takes place in the tube of ordinary shape. This mill
aims to provide special arrangements for graduating
the power to the work required, but having a warying
diameter must be driven at a speed which, however
carefully chosen, must be incorrect for a great portion
of the load. The varying crushing power, in a diree-
tion parallel with the axis, so expensively attained in
the Hardinge Mill, is inevitably present in the ordin-
ary mill, in a direction at right angles to the axis, and
the well known tendency of the smaller pebbles to
travel toward the discharge end of the standard tube
mill, gives the advantage of reducing the power con-
sumed at the point where the feed has naturally be-
come finer. Tt is obvious that the unit of capacity is
more cheaply nbtained in a cylinder than in a double
cone, and no defence of any sort has been put up for
the cone at the inlet end.

It might be suggested that a slightly tapered ecyl-
inder (say 2 in. wider at inlet than outlet) would be
useful, as the lining, if 2 in. thicker at inlet than dis-

charge, as is common with silex liners, would have a
eylindrical surface when new, and while giving a uni-
form ¢‘life’’ along the tube, would improve the tend-
ency to keep the larger pebbles near the feed end and
provide a longer average drop at this point where the
feed is coarsest.

This construction would not interfere with giving
correct speed more than the wear of liners doés at
present, but it is doubtful if the inereased capital re-
quired could not be better utilized in a different type
of liner, especially as the extra diameter at inlet
would have an unfavorable effect upon the adjust-
ment of the ‘‘working level’” subsequently referred to.

Dimensions.—Having concluded that the shape most
suitable is a long cylinder, the relative and absolute
dimensions of length and diameter require further
consideration.

The diameter of a tube mill will depend upon the
size of the largest pieces in the feed and the largest
pebbles which can conveniently be used. The weight
of the pebble and the diameter of the tube are to some
considerable extent mutually compensating factors
whose product will determine the largest pieces per-
missible in the feed.

The ongest drop any pebble in a tube will get will

be in the layer corresponding with an ‘‘angle of de-
parture’’ of 45 deg., if the speed of revolution is suf-
ficient to give any layer that angle; if not, the outer
layer will have the longest drop. The drop cannot
therefore exceed 0.8 x diameter of ‘‘circle of refer-
ence.”” (The ‘‘circle of reference’ is the locus of
centres of pebbles touching the lining of the tube, and
the ‘““angle of departure’’ is the angular distance from
horizontal diameter of tube at which a pebble begins
its eurve of flight.)

The 1. 1b. of energy required to smash any piece of
average ore will vary as the square of its diameter,
and may be from 2 to 6 ft. Ib. for a 1 in. diameter
piece, in acecordance with shape, ete.

Assuming a maximum of 6 ft. 1b. for 1 in. feed,
pebbles approximately spherical with Sp. Gr. 2.75, and
tube linings of 4 in. thickness, if the largest pieces of
ore to be fed were of 1 in. diameter the following
would be diameter of tubes required:

For a t-in. pehble a tube diameter of 39 in.; for a
3-in. pebble a tube diameter of 76 in.; for a 2-in. pebble
a tube diameter of 226 in. In a similar manner it may
be ealculated that a standard tube of 5 ft. 6 in. x 22
ft. will not take a feed coarser than 14 in. unless a suf-
ficient proportion of pebbles larger than 2 in. are
present.

Similarly, if it were required to design a tube to
take ore direet from the rock-breakers with a maxi-
mum size of 3 in., the diameters corresponding with
various pebble sizes, putting the blow required at 36
ft. 1b., and allowing for a lining 4 in. thick would be:

For 6 in. pebbles a tube of 5 ft. 2 in. dia.; for 5-in.
pebbles a tube of 8 ft. dia.; for 4-in. pebbles a tube of
14 ft. 6 in. dia.

As, however, the blow is mitigated by resistance of
semi-flaid pulp so that in practice it is found that feed
larger than 14 in. is somewhat unsatisfactory with the
5 ft. 6 in. tube, though the pebbles present therein will
average about 0.65 1b. (214 in.) with lumps of roek fed
in at an average of about 2 1b., it is probable that a
suitable tube for taking ore direct from the rock-

*Extracts from a paper presented at a meeting of the Chemical, Metallurgical and Mining Society of South Africa.
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‘breakers would have an inside diameter not less than
8 ft., and the coarse ore fed in to form pebbles would
be lumps from 6 in. to 8 in. ecubes. In such a case it
would probably prove advantageous to use a second
row of ordinary tubes for the final reduction.

The capital cost for the cheapest design will depend
upon the relative cost per square foot of barrel and
ends. If a square foot of end costs ‘“‘n’’ times a
square foot of barrel, then the length must be ‘“‘n’”’
times the breadth. In  designing a tube all the costs
which are affectec by the diameter must be tabulated
for the variovs sizes and a similar set of caleulations
made for the various lengths and upon the above prin-
ciples a determination can then be made of the best
relative dimensions. I am informed that the ratio so
determined will be about 4 to 1, which implies that
the ends, including driving pinion,  trunnions, ete.,
cost four times as much as the eylinder per square foot.
It has, of course, been assumed that the internal ca-
pacity is a reasonable measure of the work a tube mill
can be made to perform, which is in practice found to
be roughly aceurate.

Other considerations are of at least equal import-
~ance with considerations of prime.cost, and the prin-
cipal one appears to be connected with the amount of
feed it is practicable to pass through the tube so that
the full length may be utilized. Four hundred tons
per day is quite common on the Witwatersrand, and
this seems to be sufficient for the ratio of 4 to 1 with
a 5 ft. 6 in. diameter tube; but it would be difficult to
set a limit for the possible amount if the feed and dis-
charge (inlets are suitably arranged.

Before proceeding with the other divisions of our
subject, a reference is necessary to the experiments
recently carried out by the Mines Trials Committee,
which has been kind enough to give permission to
make use of the results obtained.

This series of experiments was carried out in the
ore-dressing laboratory of the South African School
of Mines and Teehnology by Professor G. H. Stanley,
assisted by Mr. Morris Green.

Experiments were undertaken to observe and mea-
sure—

(a) The effect of varying speeds of revolution

(b) The effect of varying loads of pebbles.

(¢) The effect of different ‘‘working levels’” and the
ascertaining of the most suitable discharge screens.

(d) The effect of varying sizes of pebbles and feed

(e)

coarseness.
The effect of varying kinds of tube lining.

(f) Testing the practicability of using a continuous
auntomatically replacing lining of the pebbles them-
selves. :

During the conduct of the trials it was further de-
cided to
(g) Measure the fluctuation in speed and power con-

sumption during a revolution of the tube.

The tube was a cylinder of 14 in. iron with a diam-
eter of 77 in. inside and a length of 18 in. mounted on
a heavy cast-iron spider and driven by gearing. The
back was of 1 in. ribbed cast iron mounted on a shaft
7 in. diameter. The front was closed in by 1 in. iron
sereening, prevented from bulging out by two strong
iron supporting plates. A man-hole was used for in-
troducing or removing pebbles. The spur-wheel: on
the shaft was cut steel gearing with 150 teeth, pinion
20 teeth, counter shaft belt pulleys 30 in. and 20 in.
diameter, motor pulley 8 in. ) ‘

A 25 H.P. shunt wound motor was supplied, and the
speed tvaried by using suitable resistances, and this
gave no trouble. The calculations on power consg’me-d
do not take into account any variation in efficiency

caused by changing speed, as the engineers did not
consider this of importance. .

Imported Danish pebbles from 2 in. to 4 in. diame-
ter were used, and a very fine spray of water had to
be directed upon them to keep down the dust. All
the observations are upon the tube loaded with pebbles
only. :

The voltmeter and ammeter employed were care-
fully calibrated from time to time.

The tachometer supplied was of little use as its
readings were not sufficiently ‘‘dead-beat.”” A stop-
wateh was therefore used in counting number of revo-
lutions. Various subsidiary apparatus was used to de-
termine levels and ‘‘angles of departure’ of pebbles,
ete. As the light was insufficient, no einematograph
record could be taken, as intended, but numerous dia-
grams were drawn from eye observations to illustrate
the appearance of the moving pebbles under the var-
ious conditions. Several oscillograph records of the
current consumed, and tracings of an electrically vi-
brated tuning fork upon smoked paper wrapped round
the shaft were also taken, the latter being used to de-
termine the variation of speed during a complete re-
volution of the tube.

All the observations recorded were made with the
tube mill containing pebbles only, thus securing sim-
plicity and definiteness. Any practical application of
the deductions when sand and water are present re-
quires due allowance for these factors. :

Linings.—The liner used for most of the experiments
was of plain concrete, and this wore away very rap-
idly, especially at first while it was fairly new, and
the wear was not very regular. .A concrete surface
does not appear to have much ‘‘grip” on the pebbles,
and acdording to the caleulations made. on observed
figures it allowed more “‘glip”’ than eyen the unlined
tube. : ¥

A steel bar liner, arranged alternately flat and up.(
right in the usual manner, was found to take up peb-
bles well till the actual working surface consisted of
pebbles. The wear in this liner was not .measureable
during the experiments ‘made with it, and the work-
ing surface appeared to take up the pebbles well, giv-
ing a minimum amount of “‘slip.”’

No other kind of liner was available for experi.
ments, but the experimental tube mill remains avail-
able for trials in this direction, if at any time such ap-
pear to be desirable. , )

An objection to the bar liner of the ‘Oshorne or simi-
lar types is the greater amount of amalgam held up
thereby as compared with the silex }mer. This may
be fo some extent minimized by using cement as g
backing to fill up interstitial spaces, but even with
great care the retention ,o_f. amalgam is capricious, and
may vary on the same mine from 500 to 2,500 oz. It
will. however, do almost as efficient work at the first
hour of starting as at the end of its life, and this com-
pares favorably with the indifferent work done when
a new thick silex liner is started up. e

Upon driving a tube beyond a certain critical speed,
one or more layers of pebbles may be made to adhere
to the circumference, and thus form an aufomatic
lining, which would replace itselfias it wore out.

' TABLE I

Diameters and R.P.M. to Make Layers of Pebbles

:  Continuous.

The diameters given refer to the “cirele of refer.

ence’’ and show measurement inside tube lining lesg

diameter of pebbles used. A layer of pebblgs is said
to be ‘‘dontinuous’’ when it adheres to the circumfer.
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ence of the tube or lining during a complete revolu-
tion. ,

1st layer continuous All Pebbles Continuous
3
g R.P.M. R.P.M. R.P.M. R.P.M. e
a Calculated | Observed | Calculated Observed | o
in. X in
53 36.4 36.0 40.8 46.0
H4 36.1 40.5 = 4 5
55 35.7 40.1 ——— —
56 35.4 34.7 39.8 46.2 e
57 35.1 35.H 39.5 47.8 | + 2
H8 34.8 35.0 39.1 48.5 + 4
59 34.5 34.5 38.8 47.2 + 10
60 34.2 (39.0) 38.5 47.2 + 12
61 33.9 —_— 38.1 —— — 7
62 33.6 (38.0) 37.8 49.0 _
63 33.4 —_— 37.5 —_— 0
64 33.1 33.2 37.2 46.0 i
65 32.8 e 36.9 —_ 4+ 6
66 32.6 33.5 36.7 51.2 —_
67 32.3 36.4 —_— + 12
68 2l 33.7 6.1 51.2 e
69 81,9 —— 35.9 —_— -+ 17
70 31.6 = 35.6 —_ ——
71 31.4 _— 35.3 —_— e
72 41.2 — - 35.1 — —

It will be observed that slightly more than the the-
oretical speeds are required to make the first layer
continuouns, and that though an increase of 3.9 to 4.4
RP.M. is the‘oretleally sufficient to take up all the
pebbles to the circumference, in practice an increase
of 10 or 12 R!P.M. is required (owing to excessive
slip in inner layers); the greater speed is naturally
required with very heavy loading as the inner ‘circle
formed by the last pebbles taken up is proportionately
smaller. To take up two or more layers on the cir-
cumference, the R.P.M. would require an éxtra revo-
lution per minute for each layer, more or less, in ac-
cordance with size of pebbles and diameter of layer
formed. It is evident, therefore, that if the speed
were set for two layers of pebbles to form an auto-
matie lining, a variation in speed of 3 per cent. either

. way would result in increasing the layers to three or
reducing to one. There is consequently no great dif-
ficulty in this direction, but the fact that an increase
in speed is in these cases accompanied by a decrease
in power consumption requires the provision of a con-
stant speed prime mover.

In all cases where a continuous layer of pebbles is

maintained on the liner, it was found that the smaller .

pebbles reached the circumference; experiments with
a very small model tube mill with sand present showed
that if the speed were gradually increased only sand
was found on the circumference, but a rapid increase
of speed up to the required point enabled the much
larger beads used to form the automatic layer. It
‘may be anticipated that in practice as the layers on
the circumference become reduced in size by wear,
the tendeney will be for their place to be taken by
sand, and especially by pyrite or amalgam, because
the smaller particle can he held there by the centri-
fugal force where a larger particle would fall, as its
centre would fall outside the limiting eircle fixed by
the speed of revolution.

Discharge.—While the inlet opening to the tube
need only be large enough to pass the largest pebbles
to be fed in, with an allowance for the wearing lin-
ing, the dlameter of discharge aperture may either
he large enough to bring down the level of the semi-
fluid pulp to the required point, or the discharge
sereen may be provided with a lifting scoop deliver-
ing to a discharge outlet of smaller diameter.

This discharge scoop works in a chamber cut boff
from the end of the tube by a false end plate, pro-
vided with a sereen having the diameter required; and
iron balls or a few stem ends might be placed therein
to smash up the small pebbles passing this screen, af-
ter the manner of the ingenious arrangement by Mr.
Thurlow at the New Modderfontein.

Feed.—The Schmitt Feeder is very satisfactory and
flexible, and where this is used there is no reason why
the inlet to tube should not be of sufficient diameter
as to obwiate the possibility of jamming of the pebbles
fed and to allow larger rock to be used for this pur--
pose where desired.

Prime Mover.—The peculiarity of the tube mill that
an increase of speed may have the effect of reducing
the power consumed renders it necessary that the
prime mover should be of a constant speed type to
avoid the possibility of a dangerous runaway. This
should be more especially necessary if the automatic
lining of pebbles were used, as in this case the normal
speed is much nearer the danger limit.

Measuring Apparatus.—The present usual method
of controlling the pebble feed to tube mills by means
of an ordinary ammeéter in a three-phase circuit has
several disadvantages. In the first place it does mot
diseriminate between loads above and below the maxi-
mum power consumption, and of course the reading
is directly influenced by the variations in the voltage
of the power supply which at times are very consider-
able. Where measurement of power consumed must,
be relied upon, the most advantageous instrument
would be a graphiec recording watt-meter and a daily
chart from this would be a useful check upon the regu-
larity of maintenance of the required pebble load. If
the same level of load is maintained in a silex liner it
is obvious that the power consumed will vary with
the wear of the liner, but experience will enable this
variatibn to be properly allowed for and the chart may
bhe marked as a guide.

It will be obvious that in comparative trials with
various adjustments an integrating watt-meter, duly
calibraied, is the only reliable instrument where mo-
tors are used and figures based upon comparative am-
pere readings are quite useless.

It is to be regretted that no reliable method of di-
rect]v measuring the pebble load, while the tube is
running’ has yet been devised, though some operators
consider that the load may be roughly judged by
pushing a thin iron rod through the centre hole of the
discharge screen and thus judging the depth of the
fallen pebbles.

In ordinary tube mill 1mtallat101rs driven Iby three-
phase motors, one integrating watt-meter would be
sufficient for all the tube motors to enable power
charges to be properly allocated, one ammeter and one
voltmeter would likewise be sufficient flor the whole
circuit, while each motor switehboard should be pro-
vided with a recording watt-meter, and an ordinary
indicating watt-meter should be placed in a secure po-
sition, clearly tvisible from the pebble feeding point.

The effects of varying speeds of revolution.—In all
the experiments carried out under this head, the power
consumed when the /tube was running empty at the
various speeds was first determined. The net power
after deducting these results from the final reading
refers therefore to the power actually consumed in
lifting pebbles, plus internal frietion inside the tube.
Tt may be assumed that the power actually consumed
in lifting pebbles will be a fair measure of the erush-
ing capacity of the tube, and that at anything like
reasonable speeds and loads the amount of fine ma-

. terial produced per H.P. will not vary to any great
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extent, in the same way that heavy stamps have a
high crushing power per machine unit, but no greater
product per H.P. than lighter stamps.

It was very obvious on watching the fall of the peb-
bles, that greater loads required higher speeds to de-
velop full power consumption, the effect of the greater
speed being to provide adequate paths of free fall for
the greater load of pebbles. If the speed was too low
or the tube too erowded at the speed used, the inner
layers of pebbles had no space for free fall and were
merely carried round and round with slight relative
moivement, which in most cases would mean wasted
power. The low power shown with excessive loads is
due to the further effect of the pebbles, after filling
up this inner cavity, heaping up at the bottom of the
tube and thus lessening the fall of the other pebbles
present until the speed was great enough to carry up
the excess pebbles on to the rim. A free fall was thus
again secured, but of course the effective tube diame-
ter was reduced by the pebbles adhering to the lining.

It was observed in practicable cases that the angle
of departure corresponding with the inner layer can-
not he mueh less than 30 deg. if free fall is secured,
and this is the limit of loading at any speed beyond
which there is a loss of efficiency. If more pebbles
are added there is no free space between the rising
layer and the falling pebbles.

It has not been found possible to devise any means
of gauging this free space in a working tube, as it al-
ways contains a few jumping pebbles, though observa-
tions with ‘a small model show it to be free from sand.
At present there is no means of determining from
power readings upon which side of the maximum load-
ing effect a given tube is working.

An interesting visual observation was that at very
low speeds the smaller pebbles gathered towards the
centre of the tube, at practicable speeds no segrega-
tion was noticeable, and at speeds beyond the ecritical
the smaller pebbles worked out to the periphery. This
is also observable with sand and glass beads in minia-
ture model. :

The noticeable points in the following table are the
increased speed (necessary for maximum power) re-
quired for increased load: the slow rise in power up
to the maximum and the quicker fall thereafter; es-
pecially from the point at which pebbles are picked up
on the lining.

Further observations on the effect of speed varia-
tion will he found under the next heading, where they
can be more suitably discussed.

Table II.—Variation in Power with Load Constant at
Various Speeds.
I.—Diameter inside concrete lining beginning 58 in.,
end 59 in. :
Pebble load 2 in. above centre level—weight 1.-
400 1b. WK
II.—Diameter inside concrete lining beginning 61 in.,
end 62 in.
Pebble load 1214 in. above centre level—weight
2,520 1b.
III.—Diameter inside concrete lining beginning 62 in.,
end 62.6 in.
Pebble load 7 in. below centre level—weight
1,300 1b. '

1 IL I11.
Net Net Net
R.PM. | HP. |RPM. | HP. |RP.M | HP.
240 379 246 | 257 | 232 | 451
246 | 467
250 4-23 BT 152987
260 4-24 260 | 478
265 440 2656 - | 2:83
270 446 | 274 | 810 | 274 | 493
277 456
28-2 451 280 | 832 | 280 | 504
290 446 292 | 364 | 290 | 504
295 466
300 466 300 | 380
305 466
312 498 312~ 397} 2819 | '4:65
320 498 32:2 .| 359
324 464
337 441 33:0 | 382
347 422 345 | 303 | 350 | 271
356 | 2.63
i 2-51 370 | 244 | 870 | 267
382 | 228
39-4 191 392 | 193 | 390 | 2038
897 | 058
405 156 410 | 181
426 123 437 | 187 | 425 | 029
462 058 462 | 067 | 472 | 019
: 472 | 0389 | 492 | 099

The above are selected from the Very numerous ex-
periments in order to show the various effects at dif-
ferent speeds with normal, under, and overloading of

tube.

BETHLEHEM STEEL.

The New York Times declares there is not the least
danger of German interests getting control of Bethle-
hem Steel. Majority control of stock is not on market.
Charles M. Schwab still owns a majority of stoek and
has no intention of selling it. It is declared that Mr.
Schwab could get $100,000,000 for his stock if he so
elected. It is stated that English interests learned last
fall that Mr. Schwab had been offered fabulous figures
flor his majority ownership, but was promptly guar-

" anteed orders by British war office big enough to keep

Bethlehem going for 18 months. Mr. Schwab says:
“My interest in the Bethlehem Co. is not for sale. I
have contracts that I cannot break.’’

GRANBY.

In connection with recently published reports to the
effect that now that the Granby Consolidated Company
has arranged for paying off its floating debt by the sale
of six per cent. convertible bonds the payment of divi-
dends will soon be resumed, the statement is made that
the directors cannot yet be influenced to declare a divi-
dend; on the contrary, action in this direction will not
be taken until they shall think fit. The fact that some
of the mines of the company were closed for several
months following the declaration of war last August
seems to have been forgotten by many. There were
ovérhead charges which had to be met from surplus, so
the company is now renewing the strength of its finan-
cial position.
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CORUNDUM MINING IN ONTARIO®

By Alfred Ernest Barlow.

[Dr. Barlow was lost on the Empress of Ireland. His Memoir on Corundum has just been published. ]

The presence of corundum in the northern part of
the county of Hastings, Ontario, was really made
known as the result of a visit made in October, 1896,
by Mr. W. F. Ferrier, then lithologist to the Geological
Survey of Canada. In the Summary Report for the
year 1896 Mr. Ferrier relates the history of the dis-
covery and the circumstances which occasioned his
visit to that region. He writes: ‘“One of the most
interesting occurrences upon which I have to report is
the recent discovery of corundum in Hastings county,
Ontario. This came about in a somewhat unusual way.
In 1893 1 came into possession, by purchase, of a num-
ber of specimens collected by Mr. John Stewart, for-
merly of Ottawa, amongst them heing a package la-
beled ‘Pyroxene crystals south part of Carlow.” On
examining these specimens some time ago I recognized
them as corundum, and immediately took steps to as-
certain, if possible, the precise loecality from which
they came. As you are aware | communicated the
facts ‘to you and was authorized in October to visit
the township of Carlow, endeavor to locate this min-
eral, and determine the extent of .the deposit. I was
accompanied by Mr. A. A. Cole, and after considerable
difficulty found the mineral on lot 14, con. 14, of the
township of Carlow, Hastings county, Ontario.”’

The growth of the corundum mining industry of
Canada which was only made possible by and is a di-
rect outcome of Ferrier’s initial discovery, has been
both steady and rapid. Starting in April, 1900, about
60 tons of graded grain corundum was produced, al-
though only 3 tons of this were shipped. In the fol-
lowing year 444 tons was produced; in 1903 this pro-
duction was nearly doubled when 806 tons of corun-
dum was cleaned and graded. The maximum output
was in 1906, when 2,914 tons was produced, but only
2,274 tons was sold, valued at $204,973. In the fol-
lowing year there was a very much greater diserep-
ancy between production and sales, due to the indus-
trial depression prevailing in 1907, and of the total
output of 2,682 tons eredited to this year, 790 tons was
left in stock in the warehouse. From 1909 to the pres-
ent there has been a better balance preserved between
production and shipments, so that in 1912 there was
the large shipment of 1,960 tons of graded grain cor-
undum valued at $239,091, being the largest amount
received since the establishment of the industry. Of
this large total in shipments, 1,928 tons valued at
$205,819 was exported, leaving only 32 tons to supply
the home market. The total shipments of corundum
made sinee the beginning of the industry until the end
of 1913 have amounted in value to nearly $2,000,000.

The corundum bearing areas are situated close to
the edge of the great Canadian Shield of the pre-Cam-
brian rocks, about midway between Ottawa and To-
ronto. They are in the midst of an old- and partially
settled district with numerous wagon roads, some of
which are good while others can only be considered
as passable. Craigmont, the centre of the corundum
mining industry, is most easily reached from Barrys
Bay, a station on the Ottawa and Parry Sound branch
of the Grand Trunk Railway, 109 miles west of Ot-
tawa. Barrys Bay is nearly 12 miles north of Comber-
mere, a small village on the Madawaska river, about

*HExtracts from Memoir 57 Geological Survey, Ottawa: Corundum,

by Alfred Ernest Barlow.

county of Renfrew.

7 miles north of Craigmont. A small steamer provides
daily communication for passengers and mail between
Barrys Bay and Combermere, and at certain intervals
reaches Francois point on the York river, the deep
water landing place about 214 miles from Craigmont.

The Irondale, Bancroft and Ottawa Railway runs
almost parallel with and usually in the wicinity of the
southwestern extension- of the main belt of the corun-
diferous syenites from Kinmount Junction (where it
connects with the Lindsay-Haliburton branch of the
Grand Trunk Railway) to Bancroft, a distance of a
little more than 54 miles. At Bancroft connection is
made with Central Ontario Railway for Trenton, on
the main line of the Canadian Northern and Grand
Trunk Railways, the intervening distance between
these stations being about 86 miles. Trenton is 110.5
miles east of Toronto on the Canadian Northern Rail-
way and 101.19 miles by way of the Grand Trunk
Railway. The Central Ontario Railway crosses the
Toronto-Montreal line of the Canadian Pacific Railway
at Central Ontario Junetion, 224.4 miles west of Mont-
real or 114 miles east of Toronto.

The Kingston and Pembroke Railway affords access
to.the most southerly of the three belts of corundum
béaring rocks, Olden station, between Sharbot Lake
and Kingston, being located on this belt.

Investigation of the corundum deposits.—The Direc-
tor of the Bureau of Mines of Ontario heing convinced
of the great importance of the discovery of corundum,
and the probability of the early establishment in this

‘region of an extensive mining industry, deputed Mr.

Willet G. Miller, then professor of geology at the
School of Mining, Kingston, Ontario (now Provincial
Geologist of Ontario), to carry out the necessary in-
vestigations. Much interest had been evinced by the
discovery of this mineral by manufacturers of emery
wheels and others so that it seemed advisable that a
careful examination should be made at once of the
Carlow deposit in order to obtain more information,
especially from an economic point of view. Moreover
it 'was considered that a determination of the character
of the deposit would materially assist in the intended
search for other occurrences of the mineral in the dis-
triet. Professor Miller’s instructions, therefore, call-
ed for an examination of the corundum bearing rocks,
and to search for other deposits of the mineral in the
district as well as to make careful notes on deposits of
other minerals of economic importance which might
be met with in the field. In this work Professor Miller
had the able and zealous assistance of Messrs. R. T.
Hodgson and W. C. Rogers, then students at the King-
ston School of Mining. Early in July in company with
Mr. N. T. Armstrong, of New Carlow, Professor Miller
spent a few days in the study of the original locality
where corundum had heen discovered, as also two
other deposits of the mineral in this vieinity. Later in
the season, from August 2 until October 15, Professor
Miller, having closely studied the mode of oceurrence
of the corundum, spent most of the time in prospect-
ing for the mineral in the northern part of the county
of Hastings, and the southern part of the adjoining
As a result outerops of corundi-
ferous rocks were found in seven different townships,
covering a distance of about 30 miles.

its occurrence, distribution, exploitation and uses,
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Development of the corundum deposits.—The gredt
extent and comparative richness of the Ontario cor-
undum deposits prompted the Government of that pro-
vinece to take such action as seemed best calculated to
develop the deposits and also to establish a home in-
dustry. Regulations were accordingly drafted under
which the mineral rights in lands lying within the
known areas of corundum-bearing rocks were with-
drawn from sale, so that their acquisition for mining
purposes could only be obtained under the leasehold
system. An order-in-Council was adopted on July 4,
1898, embodying a series of provisions having such a
purpose in view, it being stated that the Commission-
er of Crown Lands may receive tenders for mining
lands and mining rights in the explored belt to the
15th day of September, 1898.

Only one substantial tender was received under the
terms of the proposed regulations, but an agreement
upon-all details was not reached until September 15,
1899. The contract was entered into with the Com-
missioner of Crown Lands by Messrs. Joseph H. Shen-
stone and B. A. C. Craig, of Toronto, on behalf of the
Canada Corundum Company. A partial agreement,
however, was magde on September 15, 1898, with these
same gentlemen, together with Mr. Lloyd Harris, of
Brantford, that they should explore the corundum belt
and seleet corundum-bearing lands from it, not to ex-
ceed 2,000 acres. Mr. Thomas Hodgson, who had been
Professor Miller’s assistant in the two previous years,
and Mr. M. B. Baker, of Kingston, were engaged to do
the necessary prospecting for the location of workable
deposits of corundum. By September, 1899, a total
area of 1,400 acres had been chosen and these lands
were leased on September 15 to the Canada Corundum
Company, who were organized to carry on mining and
milling operations.

The Canada Corundum Company was, therefore, the
first in the field, and in addition to the mining areas
leased from the Government, purchased other lands
from private owners. 'These included certain lots
having deposits of corundum situated in Raglan, Rad-
cliffe, Brudenell, Carlow, Monteagle and Dungannon
townships. Briefly stated, the agreement hetween the
Ontario Government and the Canada Corundum Com-
pany, granted to the latter the exclusive right to make
the first selection of corudum deposits throughout the
Ontario corundum-bearing area, on lands whose min-
eral rights were still vested in the Crown. The com-
pany. as their part of the covenant, agreed to the cx-
penditure of $100,000 on certain specified conditions
in the development of these mining lands and the es-
tablishment of a cornndum industry. The agreement
also entailed an obligation on the company’s part to
conduct certain experiments affecting the use of eor-
undum especially as an ore of aluminum. -

Active mining development work was inaugurated
in April, 1900, under the supervision of Mr. Thomas
Hodgson. - The village and post-office were called
“Craigmont’ in appreciation of the services of Mr.
B. A. C. Craig, the first vice-president and general
manager of the company, to whose optimism and in-
sistence the world is indebted for the establishment of
its greatest natural corundum industry. An old saw-
mill. with a small water power, on a creek flowing near
the bhase of Robillard mountain, on which the corun-
dum deposits are situated, was almost entirely re-
modeled, and coneentrating machinery, with a crush-
ing capacity of ahout 20 tons of corundum bearing

rock daily, was installed. This mill is about 7 miles
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from the village of Combermere on the Madawaska
river. At first water power alone was used, but in a
very short time this was supplemented by a 25 horse-
power steam engine. Mining or quarrying operations
(for the corundum rock was obtained by means of a
series of large open-cuts or excavations), were under-
taken on lots 3 and 4, concession 18, of Raglan, and
later were extended into the same lots with addition
of lot 2 in concession 19, of the same township. The
equipment of the mill, which is located close to the
line between lots 1 and 2, concession 18, was mainly
designed for experimental purposes, following Prof.
De Kalb’s experimentation at the Kingston School of
Mining, but on a much larger scale. It anticipated
the construction of a much larger mill when the wari-
ous problems attending the concentration of the cor-
undum would be more thoroughly understood. Before
the end of the year (1900) about 60 tons of cleaped,
graded corundum were produced, but of this amount
only 3 tons were sold.

‘Other companies organized.—In 1901, the Imperial
Corundum Company, as also the Crown Corundum
and Mica Company, both of Toronto, Ontario, were or-
ganized, and the same year did a considerable amount
of development work, the former on lot 14 and part
of lot 15, concession 8, and the latter on lot 14, con-
cession 9, of the township of Methuen, in Peterborough
county. :

It was the irony of fate that despite the somewhat
unusual imposed conditions affecting the lease by the
Ontario Government of lands in the belt of corundum
bearing rocks, all mining activity, even that contemp-
lated, was on lots which were deeded to the original
settlers, inclusive of the mineral rights, many years
before. :

In the spring of 1901, Mr. John Donnelly, of King-
ston, convinced that other deposits or corundum might
be found which had not been selected by the Canada
Corundum Company, who had been accorded special
permission by the Ontario Government to make the
first selection of corundum-bearing lands, engaged
Messrs. M. B. Baker and A. Longwell to prospect for
ocenrrences of corundum, which gave promise of de-
velopment as mines. These gentlemen, after a search
of about six weeks, selected the corundum deposits
situated on lots 27 and 28, concession 19, of Raglan
township, in the county of Renfrew. Besides the ad-
vantageous situation of these occurrences on the side
of a big hill, the location is within a short distance (2.5
miles) of Palmer rapids on the Madawaska river, a
water power which with a head of 17 feet has a mini-
mum capacity of 980 horse-power. A company known
as the ‘‘Corundum Refiners, Limited,”” was organized
under the management of Mr. P. Kirkegaard, formerly
of the Deloro Gold Mines, to develop this property.
Plans were also made for the erection of a large mill
at Palmer rapids, but up to the present time, with the
exception of some stripping and other preliminary
mining development work, little or nothing has heen
done.

Ontario Corundum Company.—In July, 1902, the
Ontario Corundum Company, with offices at Ottawa
and Boston. commenced corundum mining operations
at the locality where corundum was originally diseov.
ered by Ferrier (lot 14, concession 14, of Carlow town.
ship) now known as Burgess Mines. A Blake crusher
7 x 10 in.. was installed to erush the -eorun-dum-bearing:
rock. but it was afterwards found better to cob the gre
into large Tumps, this hand sorting resulted in a pro-l
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duct which would average about 15 per cent. of cor-
undum. This practice was continued until the latter
part of 1903, the high grade cobbed product being
shipped to the United States for further concentra-
tion.

At the end of 1902, the new mill for this company
was completed, and high grade, grain corundum was
then produced and shipped. The practice adopted was
that in use in the corundum mills of North Carolina
and Georgia, the crushed rock going to mullers to
separate the corundum from the micaceous and de-
composition products associated with it. The fines
were thus washed away and only the coarser material,
after being dried and sized, was concentrated.

The large mill for the Canada Corundum Company
was started in January, 1903, and about a year was
required to build and equip it. 1t had a capacity of
about 200 tons per day of corundum rock, with a pro-
duction of between 10 and 12 tons of graded grain
corundum daily.

In this same year a detailed contour survey of the
southern side of Robillard mountain was made by Mr.
John A. Baker, the whole of this slope being denuded
of trees. This enabled an accurate mapping of the
various outerops of corundum-bearing rocks, noting
any peculiarities of composition, and especially of the
presence and relative abundance of corundum. This
mining geological work was done by Mr. Alex. Long-
well.

In the spring of 1904 the mill of the Ontario Corun-
dum Company was destroyed by fire, but before the
end of the year another and larger mill was designed
and constructed in which the principle of concentra-
tion by dry methods was adopted. The Armstrong
property (lot 14, eoncession 14, Carlow) was operated
as a quarry for corundum by the Ontario Corundum
Company until June 1, 1905.

The Imperial Cor undum ‘Wheel Company, with head
_ office at Buffalo, N.Y., did some pxehmmary mining
development WOlk on lot 13, concession 1, of Mont-
eagle township. The muterial secured was sorted by
hand and the high grade produet thus obtained was
shipped to Springfield, where it was further concen-
trated.

The Ashland Fmery and Corundum Company were
the suceessors of the Ontario Corundum Company, be-
ginning operations on January 1, 1906. During this
year they prospected several locations for corundum
in the vicinity of their mill at Burgess Mines, especial-
ly at John Armstrong’s hill, on lot 10, concession 15,
of Carlow. 1In view of this and the difficulties attend-
ing transport, shipments were small and irregular.

During 1906 the Canada Corundum Company, under
the managership of Mr. II. 1I. T. Haultain, did consid-
erable prospecting and some stripping on certain lots
in the first and second concessions of the township of
Monteagle on the southeast side of the York river.
Most of the production for 1906, which amounted to
2,914 tons of grain corundum, valued at $262,448, must
be credited to the Canada Corundum Company. Both
the Canada Corundum Company and the Ashland
Tmery and Corundum Company were operating in
1907, the former company producing a considerable
tonnage, while at the same time endeavoring to sell the
large amount whieh they had in stock in their ware-
houses. The latter company in this interval was pros-
pecting besides making some mill runs. A few ship-
ments were made, but mining operations were conduct-
ed on a small seale. About the beginning of the year

‘dum Company.

1908, the Canada Corundum Company ceased opera-
tions owing to over-production and the small demand
of the market for graded grain ecorundum. Through-
out the year the company was busy trying to sell this
great surplus product.

Manufacturers Corundum Company.—In 1909 the

Manufacturers Corundum Company acquired the
mines and mills of the Canada Corundum Company,
and also in the following year the concentrating plant
and the properties of the Ashland Emery and Corun-
Mr. D. A. Brebner, with headquarters
at Toronto, is manager, with Mr. B. B. Clark as assist-
ant manager at Craigmont.
"~ In addition to the corundum quarrles at Craigmont,
a considerable tonnage has been secured from the cor-
undum deposits immediately north of Grady lake, on
lTots 14 and 15, eoncession 16, and at present from lot
10, concession 15, of Carlow township (John Arm-
strong’s hill). Until the total destruction by fire in
February, 1913, the operations of the Manufacturers
Corundum Company and the consequent production
have both been maintained on a large scale, but the
burning of their mill will bring about a serious cur-
tailment in their activity, as under the most favorable
conditions the capacity of this mill at Burgess Mine
cannot be made to exceed 3 tons daily of graded clean-
ed ecorundum, operated at its maximum capacity. Fur-
thermore there must be an undue loss, resulting from
the erowding of the material and the imperfection of
the method in use which is a combination of the wet
and dry process.

Progress made.—The corundum industry of Canada,
as represented by the operations of the companies, an

-epitome of whose history has just been related, has

made very substantial progress in spite of very many
disadvantages. Most of these difficulties were in a
manner inherent and peculiar to the product sought
to he exploited. Perhaps the most serious disability
from which the industry at first suffered, related to
its concentration and preparation for market, but
closely related adverse conditions affected the selling
of the refined article when brought to the high stand-
ard aimed at and reached. Almost from its inception
it had a worthy competitor in carborundum and a little
later alundum, and both of these artificial ahrasives
have in miany fields successfully challenged the super-
iority of the natural substance. In spite, however, of
this very serious competition, there is a steady and a
very insistent demand for corundum, which may be
regarded and with good reason, as preferable to all
other abrasives in certain classes of work. In spite of
the very substantial assistance from a practical point
of view of the Ontario Bureau of Mines, which in the
first place not only directed and controlled thé pros-
peeting for corundum, and the concentration of corun-
dum-bearing rock, but helped by their expressed faith
in the 1ndu%tr\ in the final financial arrangements,
the industry had a very small beginning, although its
subsequent growth was both rapid and steady. As
discovered and first described, the mode of occurrence
and geological association of corundum in Hastmgs
were believed to he unique, and it soon became evi-
dent that the problems attending its concentration
were not only in many respects novel, but likely to
prove very complex before corundum of the purity
desired could be produced.

'I‘lampmtatlon at first sxght apparently simple and
inexpensive, proved on experience to be unduly costly
and for the most part inadequate. The local labor
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supply was small and irregular, many of the men em-
ployed being unaccustomed and averse to continuous
“work, and recourse was had to the most trivial do-
mestic demands to secure immunity from steady em-
ployment.  For many years after the beginning of
operations there were frequent changes in the direct
management, the mine superintendent alone being al-
lowed to remain until the present time, despite the
fact that, either as managers or superintendents some
of them had already gained a world-wide experience
in concentration methods. The publicity and selling
departments also shared in these initial and to some
extent unusual diffieulties. At first the main objec-
tive of those in charge of this department was to sup-
plant emery as an abrasive, ignoring the fact that cer-
tain peculiarities in the physical character and compo-
sition of emery recommended its use in wheel manu-
facture, notwithstanding the very manifest superiority
of Ontario corundum both as regards purity and abra-
sive efficiency. Each, although in many respects rivals,
as abrasives have certain spheres of usefulness, which
may not be invaded by the other. Those in control of
the corundum industry neglected altogether to so ex-
tend their operations as to engage in the manufacture
of the various products requiring the use of corundum,
contenting themselves with the less luerative produe-
tion of graded grain corundum. However, owing to
the unbounded optimism and energy of those in con-
trol, especially Mr. B. A. C. Craig, and later Mr. D. A.
Brebner, the various difficulties were gradually over-
come and the industry firmly established. The vari-
‘ous grades of corundum produced are now accepted as
standard by the numerous wheelmakers and others
engaged in the use of corundum as an abrasive. The
degree of purity guaranteed is very closely maintain-
ed, while until the total destruction of the big mill at
Craigmont, the trade were sure of obtaining a steady
and abundant supply of a very uniform produect.

Almost coincident with this fire disaster, although
more slowly realized, came the conviction that the cor-
undum deposits of Craigmont (Robillard mountain)
which were at first thought to be inexhaustible, had
reached a stage when it was both difficult and expen-
sive to obtain a sufficient supply of the desirable qual-
ity of ore. The decision that such ore is by no means
abundant on this hill has been reached by reason of
rather extensive drilling and tunnelling operations,
combined with the knowledge gained in the operation
of the large excavations or quarries. There is, how-
ever, a considerable supply of good corundum ore in
the deposits north and west of the Burgess Mines in
Carlow township. Other deposits of corundum which
are regarded as of commereial grade and size, occur in
the vicinity of Palmer rapids, in the north-eastern part
of Raglan township. These likewise have the advan-
tage of convenient location to existing means of trans-
portation. Deposits of corundum of very distinet
promise occur in Brudenell township and in the north-
west corner of Faraday township. The mill tests of
the material secured from the Monteagle and Dungan-
non localities in the vicinity of the York river are said
to have been disappointing. Transportation will again
largely determine the scene of future operations. Com-
petition of artificial abrasive has no doubt lessened
the demand and price for natural corundum, but in
spite of these there is always a ready demand for the
natural product, especially in times of industrial ac-
tivity. The future of the industry, although uncer-
tain, is by no means without hope.

INTERNATIONAL NICKEL.

The International Nickel Co. has issued its report
for the year ended March 31, 1915. The consolidated
income account compares as follows:

: 1915. 1914.
B AP eOn iBos. =5 o e s asee $7,049,112  $6,452,758
Gfer ideone %o Sl SRIE U, 181,649 114,029

Total income . . .......... $7.230,760  $6,566,787

Bxpataz s ke e el M 517,374 437,812
0, o) 8010 115 e Sl el (G e $6,713,387  $6,128,975
e deniy . etes s ea i Fans 1,115,315 1,336,310
Shrping et fokagta h el $5,598,071  $4,792,665
Prafepred diva. s ey s o e, 534,756 534,756
Bakizfor:eom; t xu Hbs e *$,063,315  $4,257,909
CommOon, AIVS: =i & s taiky ot s 4,753,938 3,803,150
Srplus A et e s oS $309,377 $454,759

*Equals to 13.31 per cent. on $38,031,500 common
stibek, as against 11.19 per cent. on same stock previous

year.
The general balance sheet compares as follows:

Assets.
1915. 914,

PrOD. Fing vt irem oo wats + o 1o 944,016,051 844 550 025
Adiv, Niekel?Corpi:, .. 25 3157 1,668
el Eharceswa sl it e i on . 39,235
Secr’d loans on call ........ 1000000705 s
Stocks and bonds . .......... 58,210 137,838
@it Nobden. s 2 e 950 000 e
Tnventorias . i v visiaisnmar e o 35100,88T 4,289,021
N CEIRISNE G, . f, b sl asta i e s 1,416.092 1,615,405
BIBEBe e s i ey e 11,071 10,050
RO TORE oot T Kb s ol e s 39,270 o o
A s forInE. o s e ik, S D8I T 52,295
(6757 Sy Shamas s R S 4,542,539 3,243,672

N e bR = i A $55,195,300 $53,941,207

Liabilities.

Com. stoek. . . .............$38,031,500 $38,031,500
Bhaf istoelei s $ie. bt ey 8,912,600 8,912,600
TR DG 1 e R 1 (5T 164.979
AROOTDIS  PaY r e g 637,239 642,984
e T R e O N QU S 89,582 92,757
Cotamtons dIvs, -5 ks i Tt 1,901,575 950,788
1o o L T P el o) S 7,989 5,662
Preforred dive . 5 L ldn i 133,689 133,689
P. and T. surplus . . . ...... 5,315,624 5,006,247

Total . . ol e s e 908,195,300 "$53,941.207

In his remarks to stoekholders, President Monell
says:

“During the fiscal year just closed, the general dis-
arrangement, in both our domestic and foreign busi-
ness, due to the outbreak of the European war, caused
a general curtailment in the demand for the company’s
products for several months following the outbreak
of hostilities. ;

“Tn the late fall, when domestic conditions and
those affecting foreign shipments and foreign exchange
had become adjusted to meet the changed state of af-
fairs brought about by the Furopean war, an increas-
ing demand for the company’s products became ap-
parent, with the result that the volume of business for
the fiscal year has been somewhat greater than here-
tofore.

'
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““The plan of extending to the company’s employees
the opportunity of purchasing stock on a monthly in-
stalment basis, which was inaugurated last year, was
continued this year with equally satisfactory results.
During the fiscal year the number of stockholders has
inereased from 3,752 to 4,465.”’

A NEW MACHINE FOR MAKING AND SHARPEN-
ING ROCK DRILL BITS.

The Sullivan machinery company is placing on the
market a new drill-making and sharpening machine,
designed on the lines of the Imperial Sharpener, for a
number of years built by Mr. T. H. Proske, of Denver.

The Sullivan machine bears only a family resemb-
lance to its Denver prototype. The new machine is
larger, more heavily built, more powerful. All its
working parts are much larger and more substantial
and with more generous bearing surfaces. The mew
machine is about double the weight of the old.

The Sullivan sharpener consists of two members,
one horizontal, the cther vertical, both mounted on a
substantial box-shaped frame. These members consist
of Sullivan 2%-in. rock drill eylinders, with standard
‘“lite eight’’ or differential air thrown valve motion.
The horizontal drill or hammer is used for upsetting
the steel into the shape of the bit or shank, by means
of suitable steel dollies, loosely set on the end of the
shank or distance piece. In this hammer, the piston is
a floating one, as in a hammer drill, and delivers its
blows on the upset anvil block-head of the projecting
shank.

The wertical member furnishes power for shaping
the wings of the bit, ete., and for drawing out and fin-
ishing the corners. This work is done by steel dies,
one acting as an anvil, and the other attached to the
piston rod above, as a swage or hammer. The vertical
hammer is operated by a foot lever, which is ordinar-
ily held up by a coil spring. This spring also serves
to hold up a release pin, running through the lower
valve bushing, and in turn holding the valve away
from the lower seat, so that the piston is always held
at the upper or rear end of the ceylinder, by live air,
when the hammer is idle. When the foot treadle is
depressed, the pin drops, allowing the valve to seat,
and the hammer to start. ¢

The steel is held in position while being upset by
steel gripping dies set in a heavy vise, which is oper-
ated by air power. This vise simply grips the steel,
the forming being done altogether by the upsetting
dolly and hammer. This vise consists of a heavy steel
voke, through each end of which runs a massive steel
post or column. These posts are joined at the foot by
a second yoke, into which fits the lower end of a sub-
stantial block or toggle link. 'The upper end of this
link is pinned to a eross head block, running horizon-
tally in guides in the frame. The cross head and link
are actuated by a piston rod connected to a piston 12
in. in diameter, running in an air cylinder at the rear
end of the frame. When air is admitted behind this
piston, the cross-head is forced forward and the link
forward and down, earrying the yoke with it, and closing
the vise with tremendous force. The power provided
by the air is multiplied many times just at the end of
the travel. when the ecross-head and link form a
konuckle-like lever. With air at 100 lb. pressure, the
pull thus exerted is estimated at not less than 100,000
]h. per square in.

One of the steel gripping dies is pinned into a socket
in the top yoke of the ivise, while the other fits a simi-

lar socket in the frame or base below.

The vise and the upsetting hammer are operated by
one hand lever, the valve motion being so controlled
that as the handle is depressed, the wise is closed be-
fore air is admitted to the upsetting eylinder. Fur-
ther depression starts the hammer reciprocating. The
vise valve rod contains a link and coil spring which
holds the valve in position to keep the inlet port to
the upsetting eylinder closed when the machine is idle.

In stopping the machine, the lever is raised, first
shutting off air from the upsetting hammer and, when
this has stopped, opening the wise.

Air enters the machine at the rear by standard pipe
connections. No hose is employed, except a short
length for cleaning purposes. Omne arm of the inlet
pipe enters the valve chest of the vise or clamping
eylinder, while a second supplies the vertical hammer.
An outside connection leads air from the side of the
clamping cylinder chest to the valve chest of the up-
setting hammer.

The exhaust from this eylinder is led directly into
the frame Exhaust air is led from the clamp valve
chest, by a pipe and red passages, to the vise rod
guides. Whenever the vise is opened, this exhaust air
escapes, effectively blowing dirt and scale out of the
dies and clamp. A similar arrangement is used in the
vertical member to keep the dies clean.

Bits of any form and gaunge may be on this machine,
on steel of any shape, solid or hollow; and shanks also
may be formed to order, providing proper dollies and
dies are 'furnished. The collared shanks on hollow
steel for rotators or hand-feed hammer drills, and the
lugged shanks for mounted water jet hammer drills
are two forms that are made economically and rapidly.

It is an accepted fact that no improvement on or
even satisfactorv substitute has been found for the
making and sharpening of drill bits by the hand work
of a skillful blacksmith, in so far as the eharacter of
the steel is concerned. The drill sharpening machine
makes bits faster and more uniformly, as to shape
and gauge, than can the most expert hand-smith. But
the qualities given the steel by the constant hammer-
ing of the bit on the anvil are not secured hy mechan-
ical means such as squeezing or molding, sometimer
used as a substitute. Practical drillmen know that the
footage drilled by a new bit is not as great as it will
be after the hit has been under the blacksmith’s ham-
mer a few times. In other words, the hammering re-
fines. tonghens and aligns the structure of the steel
in the direction that gives greatest resistance to wear
and shock.

This is the effect secured by the Sullivan sharpener,
in which all work, from first to last, is done by ham-
mering, so that to the uniformity of gauge and per-
fection of shape attained in other sharpeners as well,
are added the qualities of increased durability, tough-
ness and strength,

COPPER.

Boston, June 11, 1915.

Instead of abating in any degree, the foreign demand
for copper shows signs of increasing. Cabled inquiries
for the metal early in the week have been followed by
new demands from abroad calling for much larger ton-
nages than were originally sought.

The present record-breaking buying movement in
copper got under way in big volume last Friday, since
which time sales have crossed the 100,000,000 1b. mark
according to estimates of producers booking large
quantities.
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PERSONAL AND GENERAL

Mr. H. C. Bellinger, of Spokane, Washington, for a
number of years an operating metallurgist in British
Columhbia, and afterward general manager for the
Great Cobar, Litd., in New South Wales, Australia, was
in San Francisco last month on his way to Nevada.

Mir. James Ashworth, of Vancouver, B.C., has been
appointed by the Provincial Government, British Co-
lumbia, to make an investigation with the object of as-
certaining the cause of the recent explosion in the Wes-
tern fuel Co.’s Reserve mine, near Nanaimo, Vancouver
Island, B.C.

Mr. T. Walter Beam, of Denver, Colorado, is ex-
pected to again spend the field season in Similkameen
district, British Columbbia, as representative of the New
York Syndicate No. 2 in connection with its exploration,
by means of diamond drills, of a group of mineral
claims situated in Camp Hedley.

From Fairbanks, Alaska, has come information to the
effect that Mr. W. J. Elmendorf, of Seattle, Washing-
ton, who was for several years general manager for
companies developing mining properties in Portland
Canal mining division, British Columbia, has left Fair-
banks for the Kantishna where, in the interests of New
York capitalists, he will visit various mining properties
and probably as well ascertain the availability or other-
wise of the Nenana river for water-power purposes.

Mr. W. D. Greenough, manager of the Pueblo mine
in Whitehorse copper camp, Southern Yukon, who went
East a few weeks ago, was expected to return to the
mine by the beginning of June.

Mr. Franecis Glover, mine manager for the Princetor
Coal and Land Company, operating a coal mine at
Princeton, Similkameen, B.C., has been appointed agent
for the holders of the Roany placer leases, on Tulameen
river, about nine miles above the junction of that stream
with the Similkameen.

Mr. Ronald Harris, formerly engaged in mining en-
gineering in Canada, left Seattle, Washington, on April
25 for Knik, Alaska.

Mr. John Hopp has returned to Barkerville, Cariboo,
B.C., after having spent the winter away from the sev-
eral hydraulic placer-gold mines, owned by himself and
associates and in that district.

Mr. Joseph G. S. Hudson, of the Division of Explos-
ives, Mines Branch. Ottawa, who had been attending
an inquest held at Nanaimo, B.C., on May 17, in con-
nection with the death of some miners when the Pacific
Coast Coal Co.’s South Wellington mine was flooded
last February, has since been investigating the disaster
that occurred on May 27 when 22 men lost their lives
in an explosion at the Reserve mine, near Nanaimo.

Mr. Henry Johns, of the mining engineering firm of
Keffer & Johns, of Spokane, Washington, was at Green-
wood, Boundary distriet, about the middle of May.

Mr. Osear Lachmund, of Greenwood, B.C., general
manager for the British Columbia Copper Co., and the
Canada Copper Corporation, recently investicated a
mining property situated near Oroville. Washington.

.Mr. Jules Labarthe, for a number of years superin-
tendent of the lead and copper smeltery at Trail. B.C.,
and since then general manager for the Mason Valley
Mines Co., Nevada, paid a visit to Trail last month.
He is now a member of the firm of Bradley, Bruff &
Labarthe, mining and structural engineers, San Fran-
cisco, California.

‘Mr. Lewis A. Levensaler. of the Tacoma Smelting
Co., Puget Sound, Washington, was in Asheroft min-
ing division, British Clolumbia, last month, investigat-
ing a copper property.

Mr. W. H. Linney, who some years ago was con-
nected with mining in Ontario, is now president and
manager of the Dominion Silver-Lead Mines (Co., which
is preparing to resume development of its mine near
(Colville, Northeastern Washington.

Mr. I. I.. Merrill, of Lios Angeles, California, presi-
dent of the Hedley Gold Mining Co., arrived at Hed-
ley, Similkameen, B.C., on May 11, on one of his per-
iodical visits to the company’s gold mine and stamp
mill, situated in Camp Hedley.

Mr. M. E. Pureell, of Rossland, B.C., superintendent
of the Consolidated Mining and Smelting Co.’s Centre
Star-War Eagle group of mines, recently left Ross-
land to spend a month’s vacation visiting the Panama-
Pacific International Exposition at San Francisco, Cal-
ifornia, and other places of interest on the Pacifie
Coast. : ;

Mr. Roy Wethered, for some time with the Consoli-
dated M. & S. Co., at its. mines and concentrating mill
in Ainsworth eamp, is now superintendent for the
United Copper Co.’s concentrating plant at Chewelah,
Washington, U.S.A.

Mr. J. B. Tyrrell, Toronto, was elected president of
the Geological Section of the Royal Society of Canada
at its annual meeting held in Ottawa May 25-27.

Mr. J. S. DelLury is at Neuchatel. Alberta.

Mr. J. B. Tyrrell is in the Michipicoten Distriet, ex-
amining mining properties there.

Prof. H. E. T. Haultain has been appointed arbitra-
tor in a dispute between MeCamus & MeKelvie, lum-
bermen, and several mining companies operating at
Cobalt.

Mr. C. H. Poirier has returned to Porcupine from
New York.

Messrs. Jas. MeEvoy, Toronto; Mr. C. H. Little,
Haileybury ; Walter Herd, Glace Bay, and E. D. Black,
Edson, have been recommended to the Department of
Militia and Defence, by a committee of the Canadian
Mining Institute, to act as instructors 1in certain
branches of mining practice to troops now in training
for overseas service. ;

Mr. George Dunkell, head driller for the Western
Pacifiec Co., Calgary. was struck by lightning and ser-
iously injured on May 24. :

Mr. George Watkin Evans, of Seattle, was in New
York recently on professional business. :

_ Mr. A. G. Burrows of the Ontario Bureau of Mines,
is at Porcupine, gathering additional material for his
geological report on the gold distriet.

Mr. Herbert M. Wilson, engineer in charge of the
Pittsburg Experiment’ Station of the United States
Burqau of Mines, has resigned from the Government
service to bhecome the director of a newly-formed or-
ganization to be known as the Coal Mine Insurance
Association. ik

George O. Bradley, Charles E. Bruff and Jules T.a-
barthe announce the opening of new offices in the Ho-
bart Building. San Francisco, under the firm name of
Bradley, Bruff & Labarthe.

NIPISSING.

Cobalt. Ont., June 10, 1915.
During the month of May, Nipissing mined ore of
an estimated value of $175,522, and shipped bullion
from Nipissing and Customs ore of an estimated valne
of $277.671. TIn the same period the high-erade mill
treated 177 tons of ore and shinped 553.007 fine oy
of silver, while the low grade mill treated 7,016 tons
The estimate of production for the month is- Hig}i:

arade, $102,324; low-grade, $73,198; total, $175,529
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SPECIAL CORRESPONDENCE

PORCUPINE AND SWASTIKA

Goodfish.—There is an excellent chance that the de-
velopment which is taking place in the Goodfish Lake
distriet may bring forth fruit in the shape of produec-
tive mines. In consequence of the great shortage of
money for prospects, only the most essential work is
being done; but the results to date have been quite
satisfactory. Goodfish is an extension of the Kirkland
Lake belt. The claims there were staked shortly after
the. Tough-Oakes and neighboring eclaims had heen
staked, and many of them have been held since. Little
more than the assessment work has been undertaken
until this year. Goodfish is partly in the township of
Morissettee and not more than an hour’s brisk walk
over an excellent trail from Kirkland Lake. A bush
road is now being huilt.

The Costello, in which Mr. C. A. Foster has a third
interest, is the pioneer claim of the section. Some
years ago it was stripped, a few test pits sunk, and it
was thoroughly sampled, with the result that on the
surface it gave an assay of seven to eight dollars over
a- width of from fifteen to twenty feet. Nothing of
any importance has been attempted on it since, though
it is now said that it is going to be. developed.

The Martin claim adjoins it. Upon this property a
shaft has been put down twenty feet, with the result
that some very spectacular ore has been found. It is
similar in character to that obtained in the Tough-
Oakes vein, and is of good width. Much of the ore
which does not show visible gold upon roasting ex-
hibits beads of it. :
~ The Gibson elaim, at the other end of the same lake,
is under option to a New York and Buffalo syndicate,
for whom Mr. Frank Loring is acting. A shaft has
been put down on the incline following the vein to
eighty feet. At that depth there are two distinct
veins of ore showing much molybdenite and some visi-
ble gold. Careful sampling indicates that four feet
across the shaft an average assay will go at least sixty
dollars and will often run up as high as eighty dollars.
On the surface the vein was very narrow indeed.

There is no machinery in the camp at all yet, but a
road is being built, and some may be taken in before
the summer is much further advanced.

Tough-Oakes—Two properties are working in or
near Kirkland Lake. The Tough-Oakes mill is now
running at full capacity and regular ‘clean-ups are
being made. In the month of May the clean-up ran
between $50,000 and $60,000. About 2,400 tons of ore
was treated. It is the endeavor so to mix development
ore with that stoped that a grade of twenty dollars a
ton should go to the mill. At present, owing to some
peculiarities of the ore, the Hardinge mill is not erush-
ing more than eighty tons a day, while the tube mills
can handle 60 tons each and the cyanide plant is cap-
able of treating far more than is at present going to
it. If it is not found practicable to tune up the Hard-
inge mill so that it will treat a hundred tons a day
another and smaller mill will be installed. The mill
is making an extraction of about 90 per cent. at pres-
ent, and the tails, which are running about $1.40, are
being impounded for further treatment. Several
minor mechanical changes have yet to be made, and
the management is confident that the extraction will
be raised very considerably, In the mine all the ore
is coming from the main shaft in the west drifts. Both
at the 200 and the 300 ft. levels the vein has faulted

and crosscuts are being run to pick it up beyond fhe
fault. A crosscut is also being run to connect with
the No. 3 shaft and to pick up the No. 6 wein.

At the Take Shore mine, operating on a bay of Kirk-
land Lake, some interesting conditions have been
found. The vein was followed down the shaft to 84
ft. when it dipped out. The shaft was carried down
vertically. Upon crosscutting, the vein was soon
picked up, but it did not give pay ore across a milling -
width until the contact between the porphyry and the
conglomerate was reached, when the assay across 5
ft. jumped up to about sixty dollars. While the aver-
age values were not maintained at that high figure, yet
as long as the vein followed the contact the ore was of
good grade. To the east, under the lake, the vein has

been followed for some distance and some crosscutting

done. It is of good width and it is well defined and
carries some gold. A diamond drill is now being oper-
ated boring a flat hole, and some small leads have
already been crosseut in the porphyry. It is hoped by
this work to pick up the extensions of the Wright-
Hargreaves and the Teck-Hughes ore bodies which
undoubtedly both run into the lake.

Porcupine Crown.—The diamond drilling and eross-
cutting to the south of the present workings at the
Poreupine Crown has produced most satisfactory re-
sults. On the 200 and 300 ft. levels crosscuts have
picked up the vein beyond the second fault and drift-
ing is now continued in good high grade ore. On one
level the drift is in good ore 60 ft. beyond the fault,
in another, 40 ft. A considerable amount of explora-
tion work was necessary before the extension of the
vein was found. .

On the 500 ft. level a horizontal hole was pushed to
the south from the south end of the workings, with
the result that the vein has been cut very much where
it was anticipated it should be found. This discovery
indicates that bhelow 550 ft. or thereabouts the ore
body should be continuous instead of being broken by
the faults. The mill is still making a remarkable ex-
traction. On several days last month the extraction
amounted to no less than 98.41 per cent. on a $16 head.
It has now been determined to treat the residues in
the tailings pond before they are covered mup with the
waste dump, and fifty tons of it will be handled a day.
These residues run a little more than three dollars per
ton, so that the production from the mine will be cut
down while they are being treated. On the other hand
more drills will be available for development of the
territory to the south, which has just been opened, and

" the mine will not be required to furnish a hundred

tons of ore a day.

Imperial—The steam plant of the Poreupine Im-
perial is now -working and two drills are being oper-
ated. It is also understood that a contract for dia-
mond drilling has been let.

McIntyre.—The new directorate of the MeclIntyre
visited the property recently for the first time. It is
understood that it has been determined to carry on a
most aggressive policy of development underground,
as it is considered that the prospects of the property
fully warrant it.

The production from the McIntyre was considerably

lower last month owing to the fact that a larger pro-

portion of ore was taken from No. 4 shaft, where there
is a considerable amount of sericite in the ore and it
is diffieult and slow to settle.
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The construction of the Schumacher mill is finished.
The work was started only on April 17th, and the
whole has been finished and roofed in by June 20 by
the contractors. All the machinery has been ordered,
but none of it has arrived as yet.

In a crosseut from the main shaft to the Meclntyre
line, one of the series of veins eut with a diamond drill
has been cut. It is 4 ft. wide and of a good grade of
ore. It is ome of a series of veins that is known to
come across into the property from the Melntyre.

COBALT, GOWGANDA, SOUTH LORRAIN

Coniagas.—Drifting on the new vein found on the
Coniagas mine from their new shaft in the centre of
the town still continues with satisfactory results to the
company. The company last week shipped three cars
of concentrates to the Coniagas Reduction smelter at
Thorold.

Nipissing.—Several new weins have been found by
the hydraulic near Peterson Lake. These veins are
narrow and the grade of ore is not high, but they are
of good length and they are being developed. The
pump will shortly be moved to Cart Lake, where it
will be used to wash off the overburden on the con-
glomerate area owned by the Nipissing. A little su-
perficial trenching was done on this area in the ear-
lier days of the Nipissing. Underground quite a lot
of drifting and crosseutting has been done from shaft
150, but veins found carried no silver of any import-
ance. The Nipissing has about a hundred acres here
which should be very well worth prospecting, as it is
all conglomerate and of a good depth.

Temiskaming.—From the MTemiskaming mine there
has been shipped the heaviest weight of silver that
has ever left the camp in the form of ecrude ore. The

car weighed approximately 85,400 1b., contained 308,-

000 oz. and was valued at $152,460. The car was only
valued by grab sample, but those are approximate
figures.

It is not the richest car in regards to dollars and
cents received from the smelter. Two years ago this
fall when silver was selling at 6414 cents the MeKin-
ley-Darragh marketed a ear of ore weighing 77,000 1b.
containing 245,000 oz., for which they received net
from the smelters $154,000. This was not as rich a
car, considered from a value per ton basis, as the
Temiskaming, and it is probable that the cars shipped
from the Nipissing in the very early days of the camp
and from the O’Brien in 1906 contained a larger per-
centage of silver. As regards the highest percentage
of silver per ton, it is probable that the palm goes to
the car shipped out of the Reeves Dobie at Gowganda,
but it did not contain more than seven or eight tons.

Bullion shipments from the camp to England are
scarcely less to-day than they were before the war,
with the exception of the Nipissing. That company
ships its bullion to agents in New York, who re-con-
sign it to London.

NOVA SCOTIA

Dominion Coal Outputs.—The production of the
Glace Bay mines for May will be roughly 440,000 tons,
comparing with 405,351 in May, 1914. This is the first
occasion for a year that the monthly production has
exceeded that of the corresponding month in the pre-
vious year. The total output of the Glace Bay mines
for the five months -ending May will be 1,627 tons,
comparing with 1,801,773 obtained during the corre-
sponding period of 1914.

The output of June, 1914, was 452,270 tons, the
Jargest single month’s production ever obtained by
this company from the Glace Bay collieries. It is ex-
pected that the outputs of June, 1915, will at least
equal those of last June, and it will not be surprising
to see them exceeded.

The production of the Springhill collieries for May
will be about 31,000, slightly less than last May. The
aggregate to the end of the five months, January to
May, will be about 165,000 tons, or almost identical
with the figures for the corresponding period of 1914.

The output from the twin collieries, Nos. 2 and 9,
for May was the largest these mines have yet produe-
ed. The production of No. 2 (Phalen seam) was 76,000
tons, exceeding by three thousand tons the highest re-
corded figure for one month. The output of No. 9
was 40,000 tons, being within a few hundred tons of
the best performance of this colliery. The mines were
idle one day in the first fortnight of the month be-
cause of lack of outlet, and were again idle on Vie-
toria Day, so that this record production was obtained
in 24 working days, compared with the maximum of
27 working days. The combined production of the
two seams was therefore 116,000 tons for the month,
or an average of almost 5,000 tons daily. No. 2 col-
liery is now about fourteen years old, and it is no
mean achievement to get so large an output at this
date, without any notable expenditure having been
made on equipment for many years past.

The ‘‘Morwenna’’ torpedoed.—A reminder of *the
actuality of the war has been given to Cape Breton
in the torpedoing of the ‘‘Morwenna.’”” This vessel
was one of the ‘‘Black Diamond’’ Line vessels, which,
owing to the temporary abandonment of the New-
foundland-Cape Breton-Montreal service by the Do-
minion Coal Company, was engaged in freighting
steel products to Great Britain and France. Not con-
tent with torpedoing the ‘‘Morwenna,’’ without warn-
ing, the German submarine shelled the vessel and kill-
ed one of the hands as the boats were heing lowered.
So far as your correspondent is aware, this is the first
Canadian steamer to be destroyed by the Germans,
presumably because it was the first time they had the
opportunity. One nation on this side the Atlantic has

solemnly stated it'will hold the Imperial German Gov-

ernment to ‘‘strict accountability’ for its submarine
warfare. There is another nation in America that is
already engaged in the straightening of accounts with
Germany, and the Canadian people may be credited
with average memories. Perhaps when this war is
over it may be possible to buy a Sheffield blade in a
Canadian store without the necessity of bulldozing
the proprietor. It would be interesting to ask how
many persons in Canada are under the impression that
“Boker’’ cutlery is made in Sheffield. Irish linen col-
lars may perhaps be preferred to Austrian-made col-
lars when the little pleasantries of the Teuton are
ended, and perhaps the legend ‘‘Made in Germany’’
may cease to flaunt itself on every article in the ¢ Fif-
teen Cent Stores.”” Maybe underwear that is manu-
factured in Nova Scotia and in Ontario may be pre-
ferred by Canadians, to underwear made in the pur-
lieus of Berlin-on-thesSpree, and possibly the words
‘““Made in Austria’’ may no longer appear on every
high quality lead pencil used in Canadian drawing:_
offices. And conceivably when the smoker wishes to
light his pipe in days to come he may not be requested
to ‘“‘zunden an den braunen Streichflachen’ with
matches that are made in Zanow, Pommern—other-
wise Prussia. It may be remembered that it was the
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Pomeranians that burned Louvain and murdered its
citizens.

‘We shall owe something to the men who fell at
Langemarck, and the Canadian women and children
who went down with the ‘‘Lusitania’’ on that day
when the German commercial traveler ceases to mur-
der sleeping babies and to poison wells and comes to
(fanada with samples of his wares.

BRITISH COLUMBIA

A General Review.—On the whole, mining in Brit-
ish Columbia is not now adversely affected to any very
considerable extent by the war in Europe, the branches
of the industry that last year experienced a decided
sethack having in large measure recovered their equil-
ibrium, or, where production is not normal, other in-
fluences now being mainly responsible for lack of pro-
gress.  For instance, placer-gold mining was contin-
ued as usual throughout the whole of the 1914 season,
and now that the 1915 season has heen opened, all the
larger placer-gold mines that were operating last year
have commenced this year’s hydraulicking or other
mining. In lode-gold mining, the c¢hief important
mines on the list of producers at this time last year,
but not now econtributing to the production of this
metal, are those of the British Columbia Copper Co.,
the continued suspension of which.is attributable to
other causes. Several lead and silver-lead mines, not-
ably the Bluebell, in Ainsworth division, and the
Standard, in Slocan, that had mot earlier resumed pro-
duction, owing mainly to less favorable terms obtainable
from the smelting company, are again being worked
and will shortly the - again con the _shipping list.
Zine-lead ore is being treated at the concentrator of
the Silverton Mines, Ltd., owning the Hewitt-Lorna
Doone group, situated a few miles from Slocan lake,
and the Rambler-Cariboo and Ivanhoe mills in Central
Slocan, are also turning out a silver-zine as well as a
silver-lead product. Both the Ruth and the Slocan
Star concentrators, in the same neighborhood, have
been prepared for a resumption of milling, and both
are equipped for making the two kinds of concen-
trates just mentioned. Further, the Standard mill,
at Silverton, has had added to its modern equipment
for concentration of silver-lead-zine ores a small ex-
perimental unit with the object of giving a trial to
French’s process for separation of zine and lead, which
process, as stated in an official deseription published
in the Annual Report of the Minister of Mines for
British ‘Columbia for 1911 (pp. 163-5) ‘‘aims at the
extraction and recovery of the zine contained in ores,
such as the silver-lead-zine ores of the Slocan, leaving
as a residue the silver-lead, iron, and gangue-matter,
which would afterward be smelted in the same manner
as a lead-ore free from zine.”” The Granby Consoli-
dated Co. is now operating its mines and smelting
works in Boundary distriet to full ordinary capacity.
thereby again contributing largely to the production
of copper and, in much smaller measure, to that of
lode-gold and silver. As already mentioned, the Bri-
tish Columbia Copper Co. is not now producing, so
that its usual proportion of those metdls is lacking,
but it is stated it will soon again be operating. In
Kootenay distriet, the Consolidated Co. has not yet re-
sumed production of silver-copper ore at its Silver
King group, near Nelson. On the Coast, production
temporarily has been halted at the Britannia mine as
a result of the destruction, on Mareh 22, of its aerial
tramway, upper terminal and other works at the mine,
but preparations for resuming ore-production are
being energetically ecarried on, so that here, too, an

early return to productive operation is expected. The
Granby 'Consolidated Co.’s comparatively large addi-
tion to the output of copper. in the iCoast distriet, is,
however, more than compensating for the present loss
in total quantity caused by the enforced suspension of
production from the Britannia mine. As to coal min-
ing, the position is not generally satisfactory, bhut to a
considerable extent this is attributable to the substi-
tution of oil for coal as fuel by railway and steamship
companies. With the object of reducing the advan-
tages fuel oil has in competition with coal in the Coast
and lower mainland distriets, the Dominion Govern-
ment is being urged to place a sufficiently high cus-
toms duty on fuel oil as to in large measure protect
the coal-mining industry; on the other hand trans-
portation companies are also making strong represen-
tations to the Government showing that their consid-
erable expenditures in making provision for the use
of oil as fuel must also be taken into serious account
in dealing with this question.

Ore Production.—The increase in total quantity of
ore received at the Consolidated Mining and Smelting
Co.’s works at Trail, as indicated earlier in the month,
is being maintained ; though it is not yet general, de-
creases in receipts from some parts of Kootenay dis-
triet are more than compensated for by inereases in
those from others. The total for four weeks ended
May 27 was 32,051 tons as compared with 26,583 tons
for the corresponding period in 1914. The respective
proportions for the two years, the figures in brackets
being for May of 1914, are as follows: East Kootenay
4,145 (1,353) tons, Ainsworth 518 (1,540) tons, Slocan
407 (1,650) tons, Nelson 295 (1,609) tons, Rossland
23,729 (19,495) tons, Boundary 15 (24) tons, State of
Washington 2,942 (912) tons. The considerable in-
crease from East Kootenay was in ore from the Sulli-
van Group lead mine; the greater part of the decrease
from Ainsworth mines was from the Bluebell, at
which, however, work was resumed late in May after
a suspension of operations that lasted nine months; in
Slocan, similarly, the-decrease was attributable chiefly
to the non-production this year of one mine—in this
case, the Standard—but here again, operations have
quite lately been resumed; in Nelson division, too, the
smaller total is accounted for by the fact that a single
producer of last year—the Silver King, which then
shipped 1,545 tons—has not made any output this
year. The increase of amounts received from both Ross-
land and Washington mines is satisfactory; of the
latter, there were ten shippers in May of this year as
compared with but four during the same month of
1914.

AMERICAN ZINC.

According to the Boston News Bureau the American
Zine, Lead & Smelting Co. is 70 per eent. sold for the
balance of this year. In other words, all but 30 per
cent. of the spelter and concentrates which it will pro-
duce for the second six months has been contracted
for. Were the company to avail itself of to-day’s bid
prices for spelter it could sell its remaining output at
prices to show an average of 20 cents per Ib. for the
last half of the year. Such is the mad competition for
supplies of spelter from manufacturers who have taken
big ammunition orders and who, of course, cannot sign
contracts until they are sure of their ability to get

_their spelter, or for that matter spelter for delivery

this side of September 1, there is none, and those who
have charge lof selling the output available for deliv-
ery in Oectober, November and December are at their
wits’ ends to know what to do—grab a certain fabu-
lous profit or wait for more?
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PROEESHBIONAL. DIRECTORY.

The very best advice that the publishers of the Canadian Mining Journal can give to intending purchasers of mining stock is to
consult a responsible Mining Engineer BEFORE accepting the prospectus of the mining company that is offered them. We would also
strongly advise those who possess properties that show signs of minerals not to hesitate to send samples and to consult a chemist or assayer
Those who have claims and who require the services of a lawyer, with a thorough knowledge of Mining Law, should be very careful with

whom they place their business.

ENGINEERS, METALLURGISTS AND GEOLOGISTS.

Ontario : Quebec British Columbia
Haul S DRl
Cohen, S. W. > 3 t”ml’leEl * ‘Burchell, Geo. B. Brown & Butiers.
Campbell & Deyell. Segs:ort Y Sl X Cohen, 8. W. O:Oel:i,ESI.GSI:d i A
ith, Alex H. i =New Yor
Cart@r, W. E. H. 7 g e DePencier, H. P. Canadian Mining & Explora-
Ferrier, W. F. Smith, Sydney. Hardman, J. E. tion Co., Ltd.
Forbes, D. L. H. Maurice W. Summerhayes. Hersey, Milton L. Colvocoresses, Geo. M.
Gwillim, J. C. T 1LJ. B Johnson, W. 8. Dorr, Jno. V.N.
Hassan, A. A. PR B Smith, W. H. Hassan, A. A.
ENGINEERS, METALLURGISTS AND GEOLOGISTS.
ASTLEY, J. W. DEPENCIER, H. P: HARDMAN, J. E.

Consulting Mining Engineer
24 King Street West,

TORONTO, CANADA.
Phone M, 129, Code: Bedford McNeill

Consulting Mining Engineer
RooM 613, DOMINION EXPRESS BLDG.,

MONTREAL.

PHONE MAIN 4984 P. 0. Box 763

Consulting Mining Engineer

MONTREAL, CANADA.

BROWN & BUTTERS

Mining Geologists and Metallurgical
Engineers

PRINCE RUPERT, B.C.

FERRIER, W.F.

Mining Engineer and Geologist
204 Lumsden Bldg., Toronto, Ont.

General Manager, Natural Resources
Exploration Co., Limited.

HASSAN, A. A, COBALT, ONT.

Mining Geologist and Consulting
Engineer.
61 WALDORF COURT, BROOKLYN, N. Y.
Examination, Management and Operation

" of Mines in Ontario, Quebec and Nova Scotia.

Any Code. Cable Addreas: ‘‘Asghar”

BURCHELL, GEO. B.
Mining Engineer
Lignite and Bituminous Coal Mining
Examinations and Reports

505 McGILL BLDG., MONTREAL
Cable Address ‘“‘Minchel” Phone Main 6737

FOWLER, S. S.

Mining Engineer,

NELSON, B. C.

JOHN V. N. DORR

Consulting and Metallurgical
Engineer

17 Battery Place + New York City

and

First National Bank Building
Denver, Colorado

CANADIAN MINING AND EXPLORATION
CO0., LIMITED
WILLIAM WALLACE MEIN, Consulting Engineer
Mining Properties Purchased or
Financed
43 Exchange Place, New York. Cable : Cameco, New York.

FORBES, D. L. H.
Mining & Metallurgical Engineer
Chuquicamata, Chile

Chief Construction Engineer for
Chile Copper Co.

SMITH, SYDNEY.

Mining Engineer,
HAILEYBURY, ONT. °

CARTER & SMITH

Consulting Mining Engineers

GUESS & HAULTAIN

Mining & Metallurgical Engineers

SUMMERHAYES, MAURICE W.
Mining Engineer,

Consulting Engineer,
Room 601, Dom. Express Bldg. Montrea
General Manager,

Crown Reserve Mining Co. Ltd.
Cobalt, Can,

Consulting Mining Engineer,

KINGSTON, ONT.

Flemigin Bu'}!giagr}?OWilton e S e Porcupine-Cl:T)::"na‘D;irnes Limited
W.E. H. Carter B.A. Sc. Alex. H. Smith, M.LM.M. R i Timmins v Ont.
(COHEN, SAMUEL W, E. M. GWILLIM, J.C. TYRRELL, . B.

Mining Englineer,
534 Confederation Life Building,
TORONTO, - - CANADA.
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David Fasken, K.C. Cowan & Chadwick

Harpe.rCAorv::{nlJ(r;E. Barristers, Solicitors, Notaries
Offices : Bank of Toronto,

ﬁ!,‘;ﬁ“;f"ﬁf,‘:_"ﬁc_ Car. Wellington & Church Sts.

Geo. H. Sedgewick. 58 Wellington St. East

James Aitchison Toronto

able Address:
““Lindsey,”’” Toronto
Codes,
Broomhall,
McNeil’s 1908

Commllsslonerfor taking
fidavits in British Columb

Gregory & Gooderham,

Canada Life Building,
Toronto

Barristers and Solicitors,

Telephone Main Cable Address: "Chudwxck" Toronto L Phone Main 2311 Cahle Address
3813 Western Union Code G. G. S. Llndsey, K.C. “‘Segsworth’’ Toronto
E.M. Chadwick, K.C Beatty, Blackstock, Fasken Telephone Main 6070 counsel with

R. F. SEGSWORTH

Barrister, Solicitor, Notary, Etc.

JARVIS BUILDING
103 Bay Street -~ TORONTO

ASSAYERS, CHEMISTS AND ORE TESTERS.

MILTON HERSEY CO., LTD.
Chemists and Mining Engineers
Assays of Ores Tests of all Materials

DR. MILTON L. HERSEY, President
(Consulting Chemist to Quebec Government)

JAMES G, ROSS
Consulting Mining Engineer

HEAD OFFICE: 84 St. Antoine St., MONTREAL

Phone M. 1889 Cable address ‘‘Heys'*
Established 1878.

HEYS, THOS. & SON,

Technical Chemists and Assayers,
Rooms M and N, Toronto Arcade
Yonge Street, Toronto, Ont.
Sampling Ore Deposits a Specialty.

SMITH & DURKEE
Diamond Drilling Co.

LIMITED

Contractors for all classes of dia-

mond drill work.

We make a specialty of saving a

large gercentage of core in soft
- groun

Plans showing location of holes

and surveys of holes can be

supplied.
SUDBURY - ONT.

CAMPBELL & DEYELL, Limited

Ore Samplers, Assayers
and Chemists

Cobalt, Ont.
South Porcupine, Ont.

C. G. CAMPBELL,
Geneéral Manager.

JOHNSON, MATTHEY & CO. LTD.

Buyers, Smelters, Refiners & Assayers of
Gold, Silver, Platinum, Ores, Sweeps,
Concentrates, Bullion, &e.

Offices—Hatton Garden, London, E.C.
Works—Patricroft, Manchester, England

HUuGH BOYLE, SECY. JAs. E. BoYLE, MGR,

DOM]NION DIAMOND DRILLING CO., Ltd.
SOUTH PORCUPINE, ONT.

Telephone 213 Box 506

CORE BORING SOUNDINGS CONTRACTORS

FOR SALE

A high pressure corliss engine in perfect
condition, 100 H.P., including water heater,
and all attachments. Can be seen in working
condition at King Building, No. 122 Welling-
ton West, Toronto.

Smith & Travers Diamond Drill

Company, Limited
Box 169, SUDBURY, ONT.
All classes of Diamond Drilling done.
Engineer’s Reports on All Work, Furnished.

[LEDOUX & CO.
ASSAYERS AND SAMPLERS

Office and Laboratory,
99 John St., New York.

Weigh and Sample Shipments at
Buyers’ Works, representing the
Interests of Sellers in all Transactions.

We are not Dealers or Refiners.

CANADIAN LABORATORIES
LIMITED

ASSAYERS AND CHEMISTS

ASSAY OF ORES

All commercial products
tested and analyzed

OFFICES AND LABORATORIES.

24 ADELAIDE STREET WEST

TORONTO, ONT.

MINING ENGINEER and Geologist,

first-class qualifications, manag-
erial experience, many years abroad,
speaks several languages, desires suit
able appointment. First class and
up-to-date references. Box M. 49, c/o
Dawson’s, 121 Cannon St., London, E.C.

FEBRUARY 18, 1907

Trae CANADIAN
MINING JOURNAL

oL v Oomtedaration Lite Babdlog, Torsats et

The Canadian Mining Journal

WITH WHICH I8 INCORPORATED '~THE CANADIAN MINING REVIEW '’
A JOURNAL DEVOTED TO MINING AND METALLURGY
SUBSCRIPTION IN CANADA, $2.00
TO OTHER COUNTRIES, $3.00

PUBLISHED ON THE FIRST AND FIFTEENTH OF EACH MONTH
TWENTY-FOUR ISSUES IN A YEAR

The Canadian Mining Journal,

Toronto, Ontario, Canada.

Send me the Canadian Mining Journal for one year and until counter-

manded, beginning with the month of..............cccoovviiiiiini L, for which

: I agree to pay the sum of......... .......Dollars per year.
1 S L R R R L ST S T et S D g o
ebis Tt e A R LR e
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DEPARTMENT OF MINES GEOLOGICAL SURVEY.
PUBLIC ATION The Geological Survey has published maps and reports dealing with
a large part of Canada, with many local areas and special subjects.
A catalogue of publications will be sent free to any applican;c. A single copy of a map or report that is specially de-
sired will be sent to a Canadian applicant free of cost and to others at a nominal price. The applicant should state de-
finitely the precise area concerning which information is desired, and it is often of assistance in filling an order for a map
or report if he states the use for which it is required. i

Most of the older reports are out of print, but they may usually be found in public libraries, libraries of the Cana-
dian Mining Institute, etc.

REPORTS RECENTLY ISSUED :
CANADA

Memoir 59, Coal Fields and Coal Resources of Canada, by D. B. Dowling.

Summary Report of the Geological Survey for the year 1913.

NEW BRUNSWICK and NOVA SCOTIA <

Memoir 20. Gold fields of Nova Scotia, by W. Malcolm.

Memoir 60. Arisaig-Antigonish District, Nova Scotia, by M. Y. Williams.

Memoir 41. The “Fern Ledges” Carboniferous flora of St. John, New Brunswick, by Marie C. Stopes.

QUEBEC 8

Memoir 64. Preliminary Report on the Clay and Shale Deposits of the Province of Quebec, by J. Keele.

Memoir 39. Kewagama Lake Map-Area, Quebec, by M. E. Wilson.

ONTARIO

Memoir 57. Corundum, its Occurrence, Distribution, Exploitation and Uses, by A. E. Barlow.

Memoir 40. The Archaean Geology of Rainy Lake Re-studied, by Andrew C. Lawson.

Museum Bulletin No. 8. The Huronian Formations of Timiskaming Region, Canada, by W. H. Collins,

NORTH-WEST PROVINCES s

Memoir 53. Coal Fields of Manitoba, Saskatchewan, Alberta and Eastern British Columbia (Revised Edition) by
D. B. Dowling.

Memoir 65. Clay and Shale Deposits of the Western Provinces (Part 4), by H. Ries.

Memoir 66. Clay and Shale Deposits of the Western Provinces (Part 5), by J. Keele.

BRITISH COLUMBIA

Memoir 32. Portions of Portland Canal and Skeena Mining Divisions, Skeena District, B.C., by R. G. McConnell.

Memoir 56. Geology of Franklin Mining Camp, British Columbia, by Charles W. Drysdale.

Museum Bulletin 11. Physiography of the Beaverdell Map Area and the Southern Part of the Interior Plateaus
of British Columbia, by Leopold Reinecke.

YUKON AND NORTH-WEST TERRITORIES

Memoir 50. Upper White River District, Yukon, by D. D. Cairnes.

Memoir: 67. The Yukon-Alaska International Boundary, between Porcupine and Yukon Rivers, by D. D. Cairnes.

MAPS RECENTLY ISSUED:

CANADA .

Map 91A. Geological map of the Dominion of Canada and Newfoundland. Scale 100 miles to 1 inch.

NEW BRUNSWICK AND NOVA SCOTIA. )

Map 27A. Bathurst and vicinity, Gloucester County, New Brunswick. Geology.

Map 39A. Geological Map of Nova Scotia.

Map 121A. Franey Mine and Vicinity, Victoria County, N. S.

QUEBEC

Map 95A. Broadback River, Mistassini Territory, Quebec. Geology.

Map 100A. Bell River, Quebec. Geology. "

ONTARIO .

Map 124A. Wanapitei (Falconbridge, Street, Awrey, and Parts of Maclennan and Scadding Townships), Sudbury
District, Ont. Geology. ' . : i

Map 49A. Orillia sheet, Simcoe and -Ontario Counties, Ontario. Topography.

NORTH-WEST PROVINCES

Map 55A. Geological map of Alberta, Saskatchewan and Manitoba.

Map 117A. Wood Mountain Coal Area, Saskatchewan. 7

BRITISH COLUMBIA

Map 33A. Nanaimo sheet, Vancouver Island, British Columbia. Topography.

Map 70A. Victoria sheet, Vancouver Island. Geology.

Map 72A. Saanich sheet, Vancouver Island. Geology.

Map 109A. Prescott, Paxton and Lake Mines, Texada Island. Topography.

YUKON AND NORTH-WEST TERRITORIES

Map 113A. Canadian routes to White River District, Yukon, and to Chisana District, Alaska.

NOTE.—Maps published within the last two years may be had, printed on linen, for field use. A charge of ten cents Is

made for maps on linen.

The Geological Survey will, under certain limitations, give information and advice upon subjects relating to general
and economic geology. Mineral and rotk specimens, when accompanied by definite statements of localities, will be ex-
amined and their nature reported upon. Letters and samples that are of a Departmental nature, addressed to the
Director, may be Mailed O.H.M.S. free of postage. g

Communications should be addressed to THE DIRECTOR, GEOLOGICAL SURVEY, OTTAWA.
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BUYERS AND SELLERS OF METALS

The Consolidated Mining

and Smelting Company
of Canada, Limited

Offices, Smelting and Refining Department

TRAIL, BRITISH COLUMBIA

SMELTERS AND REFINERS

Purchasers of all classes of Ores.

Producers of Fine Gold and Silver, Base
Bullion, Copper Matte, Pig Lead,
Lead Pipe, Bluestone and
Electrolytic Bearing
Metal.

Deloro Mining and Reduction

Co., Limited

Smelters and Refiners
BUYERS OF SILVER—COBALT ORES

Manufacturers of White Arsenic and Cobalt Oxide
Smelter and Refinery at Deloro, Ontario

Branch Office : 1111 C.P.R. Building

Cor. King and Yonge Sts., Toronto

Oldest Experts in
Molybdenite
Scheelite
Wolframite
Chrome Ore
Nickel Ore
Cobalt Ore
Cerium, and

Graphite

Blende

Corundum

Fluorspar

Feldspar

Largest Buyers, Best Figures, Advances nn
Shipments, Correspondence Solicited

CasLes—Blackwell, Liverpool, ABC Code, Moreing &
Neal Mining and General Code, Lieber's Code, and
Muller’s Code.

ESTABLISHED BY GEO. C, BLACKWELL, 1869

HENRY BATH & SON, Brokers

London, Liverpool and Swansea

.......

Warehouses, LIVERPOOL and SWANSEA,
- Warraats issied under their Special Act of Parliament.

NITRATE OF sonA, Cable Address, BATHOTA, Londen

C. L. CONSTANT CO.,,

42 New Street New York

SHIPPERS’ AGENTS

FOR
Selling, Sampling and Assaying Ores,

Metals and Furnace Products

Entire charge taken of shipments from the receipt of bill
of lading to the collection of smelter’s return

NOT CONNECTED WITH ANY SMELTER

C dian Repr tive :
Traders Bank Building, Toronto

R. B. LAMB

The Coniagas Reduction
Company, Limited.
St. Catharines - -

Smelters and Refiners of Cobalt Ores
Manufacturers of

Bar Silver, White Arsenic, Cobalt Oxide and
Nickel Oxide

Telegraphic Address: Codes: Bedford McNeill
*Coniagas”’ A.B.C. 5th Edition

Bell Telephone 603, St. Catharines

Ontario

Balbach Smelting and Refining Co.
Newark, N. J.

Buyers of

Gold, Silver, Lead and Copper Ores.
Lead Residues and Copper Residues.

Electrolytic Copper Refinery
INQUIRIES §;SOLICITED
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Canadian Explosives, leltecl

Head Office - - MONTREAL, P.Q.
Main Western Office - VICTORIA, B.C.

This stamp means quality

Get this stamp on your explosives and you get efficiency.
See us before buying elsewhere.
We specialize in explosives for safe coal getting and rock work.

We can give you an explosive which will produce your coal or ore at a
minimum cost with a maximum of safety.

We also handle the best of blasting accessories, including Electric Fuses,
Electric Time Fuses, Safety Fuse, Blasting Batteries, Tamping Bags, Thawing
Cans, Connecting Wire and Leading Wire, in fact everything needed for
your work.

Our Stumping Powder has made land clearing cheap and easy for
the farmer.

We have offices at the points mentioned below. Look them up and
our Managers are sure to interest you. Tell them about your proposition
and you will be surprised at the help you will receive.

‘DISTRICT OFFICES:

NOVA SCOTIA : ! B o - - - Halifax
QUEBEC: - - - - - - Montreal
ONTARIO: Toronto, Cobalt, South Porcupine, Port Arthur, Kingston
MANITOBA: - e - - - - Winnipeg
ALBERTA : - - - - - - - - Edmonton
BRITISH COLUMBIA : Vancouver, Victoria, Nelson, Prince Rupert
Factories at

Beloeil, P.Q. Vaudreuil, P.Q. Windsor Mills, P.Q.

Waverley, N.S. James Island, B.C. Nanaimo, B.C.

Northfield, B.C. Bowen Island, B.C. Parry Sound, Ont.
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The Canadian Miner’s Buying Directory.

Air Hoists—
Canadian Ingersoll-Rand Co.,
Ltd.

Amalgamators—
Fraser & Chalmers of Can-

ada, Limited.
Northern Canada Supply Co.

Assayers and Chemists—
Milton L. Hersey Co., Ltd.
Campbell & Deyell, Cobalt
Ledoux & Co., 99 John St.,

New York
Thos Heys & Son.
. (Constant Co.

Assayers’ and Chemists Sup-
lies—

C. L. Berger & Sons, 37 Wil-
liam St., Boston, Mass.
Lymans, Ltd., Montreal, Que
Stanley, W. F. & Co., Ltd.

Peacock Bros.

Ball Mills—
Fraser & Chalmers ot Can-
ada, Limited.
Peacock Bros.
Mussens, Ltd.

Beams—Steel—
Dominion Bridge Co.
Mussens, Ltd.

Belt Tighteners and Clamps—
Dodge Mfg. Co., Ltd.

Belting—ILieather, Rubber and
Cotton—
Mussens, Ltd.
Northern Canada Supply Co.
Jones & Glassco
Federal Engineering Co.
Can. H. W. Johns-Manville

Co.
Dodge Mfg. Co., Ltd.

Blasting Batteries and Sup-
plies—
Thomas & Willlam Smith
Can. Ingersoll-Rand Co., Ltd.
Curtis & Harvey (Canada)

Ltd.
Mussens, Ltd.
Northern Canada Supply Co.
Canadian Explosives, Limited

Blowers—
Fraser & Chalmers or Can-
ada, Limited.
Mussens, Ltd.
Northern Canada Supply Co.

Boilers—
Mussens, Ltd.
Fraser & Chalmers of Can-

ada, Limited.
Peacock Bros.
Northern Canada Supply Co.
Can. Ingersoll-Rand Co., Ltd

Boots—
Dodge Mfg. Co., Ltd.

Bucketg—
Hendrick Mfg. Co.
M. Beatty & Sons, Ltd.
Mussens, Ltd.
Northern Canada Supply Co.

Buildings—Steel Frame—
Dominion Bridge Co.

Cable — Aerial and
ground—
Mussens, Ltd.
Frager & Chalmers of
ada, Ltd.
Northern Canada Supply Co.

Under-

Can-

Cableways—
Fraser & Chalmers of Can-
ada, Limited.
M. Beatty & Sons, Ltd.
Mussens, Ltd.

Cages—
ussens, Ltd.
Fraser & Chalmers of Can-
ada, J.Jdmited.
Jeffrey Mfg. Co.
Northern Cana.ds. Supply Co.

Cables—Wire—
Northern Eiectric Co., Ltd.
Standard Uaderground Cable
Co. of Canaaa., Ltd.

Carbon (Black Diamonds and
Bortz)—

Abe. Levine.

Cars—
Jeffrey Mfg. Co.
Mussens, Ltd.
Northern Canada Supply Co.

Car Pullers—
Dodge Mfg. Co., Ltd.

Cement Machinery—

Northern Canada Supply Co.
Peacock Bros.

Chaing—
Jeffrey Mfg. Co.
Peacock Bros.
Jones & Glassco
Mussens, Ltd.
Northern Canada Supply Co.
Dodge Mfg. Co., Ltd.
B. Greening Wire Co., L.td.

Chain Blocks—
Mussens, Ltd.

Chemists
Canadian Laboratories.
Campbell & Deyell.
Thos Heys & Sons.
Milton Hersey Co.
Ledoux & Co.

Coal—

Dominion Coal Co.
Nova Scotia Steel & Coal Co.

Coal Cutters—
Jeffrey Mfg. Co.
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.
Pearvock Bros.
Mussens, Ltd.

Coal Mining E=zposives—

Curtis & Harvey (Can.), Ltd.
Canadian Explosives, Limited

Coal Mining Machinery—
*Mussens, Ltd.
Can. Ingersoll-Rand Co., Ltd.
Fraser & Chalmers of Can-
ada, Limited.
Peacock Bros.:
Jeffrey Mfg. Co.

Coal Punchers—
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.
Mussens, Ltd.

Coal Washeries—
Jeffrey Mfg. Co.
Mussens, Ltd.
Peacock Bros.

Collars—
Dodge Mfg. Co.. Ltd.

Compressors—Air—

Fraser & Chalmers of Can-
ada, Limited.

Sullivan Machinery Co.

Can. Ingersoll-Rand Co., Litd.

Mussens, Ltd,

Peacock Bros.

Northern Canada Supply Co.

Concentrators and Jigs—
Fraser & Chalmers of Can-
ada, Limited.
James Ore Concentrator Co.
Mussens, Ltd.

Concrete Mixers—
Mussens, Ltd.
Peacock Bros.
Northern Canada Supply Co.

Condensers—
Fraser & Chalmers of Can-
ada, Limited.
Smart-Turner Machine Co.
Peacock Bros.
Northern Canada Supply Co.

Conveyors—Belt—
Mussens, Ltd.
Boving & Co. of Canada, Ltd.

Converters—
Fraser & Chalmers of Can-
ada, Limited.
Jeffrey Mtg. Co.
Northern Canada Supply Co.
Peacock Bros.
Mussens, Ltd.

Conveyor—Trough—Belt—
Hendrick Mfg. Co.

Couplingg—-
Dodge Mfg. Co., Ltd
Boving & Co. of Canada, Ltd.

Cranes—
Smart-Turner Machine Co.
Peacock Bros.
Mussens, Ltd.
M. Beatty & Sons, Ltd.
Boving & Co. of Canada, Ltd.

Cranes—Electric—
Mussens, Ltd.

Cranes—Overhead Traveling—
Mussens, Ltd.
Boving & Co. of Canada, Ltd.

Crane Ropes—
Mussens, Ltd.
Allan, Whyte & Co.
Thos. & Wm. Smith.
B. Greening Wire Co., Ltd.

Crushers—
Fraser & Chalmers of Can-
ada, Limited.
Peacock Bros.
Lymans, Ltd.
Mussens, Litd.
Hadfields Steel Foundry Co.

Cyanide Plants—
Fraser & Chalmers of Can-
ada. Limited.
Roessler & Hasslacher.
Thos. & Wm. Smith.
Peacock Bros.

Derricks— ;
Smart-Turner Machine Co.
S. Flory Mfg. Co.

M. Beatty & Sons, Ltd.
Mussens, Ltd.

Diamonds (for

Drills)—
Abe. Levine.

Diamond Drill Contractors—
Diamond Drill Contracting

0.
Smith and Travers.

Dredging Machinery—
Peacock Bros.
M. Beatty & Sons.
Mussens, Lt
Boving & Co. of Canada, Ltd.

Dredging Ropes—
Allan, Whyte & Co.
Fraser & Chalmers of Can-
ada, Limited.

Drills, Air and Hammer—
Can. Ingersoll-Rand Co Ltad
Mussens, Ltd.
Jeffrey Mfg Co.
Sullivan Machinery Co.

Diamond

Peacock Bros.

Northern Canada Supply Co.
Drills—Core—

Can, Ingersoll-Rand Co., Ltd

Standard Diamond Drill Co.
Drills—Diamond—

American Diamond Rock

Drills

Sullivan Machinery Co.

Northern Canada Supply Co.
Drill Steel Sharpeners—

Can. Ingersoll-Rand Co., Ltd

Northern Canada Supply Co.

Mussens, Ltd.

Dump Cars
Sullivan Machinery Co.
Mussens, Ltd.
Drills—Electric—
Mussens, Ltd.
Can. Ingersoll-Rand Co., Ltd.

,Continucd on page 23,

Dynamite—
\Cuﬂ&s & Harvey (Canada),

Canadian Explosives.
Northern Canada Supply Co.

Dynamog—

Northern Electric Co., Ltd.
Electric Cranes—

Mussens, Ltd.

Ejectorgs—
Mussens, Ltd.
Peacock Bros.
Can. Ingersoll-Rand Co., Litd
Northern Canada Supply Co.

Elevators—
Jeffrey Mfg. Co.
M. Beatty & Sons.
Sullivan Machinery Co.’
Northern Canada Supply Co.
Mussens, Ltd.
Peacock Bros.

Elevator Cups—
Dodge Mfg. Co., Ltd.

Engineering Instruments—
C. L. Berger & Sons.
Peacock Bros.

Engineers and Contractors—
Fraser & Chalmers of Can-

ada, Limited.
Roberts & Schaefer Co.
Boving & Co. of Canada, Ltd.

Engines—Automatic—
Smart-Turner Machine Co.
Peacock Bros.

Engines—Gas and Gasoline

Fraser & Chalmers of Can-
ada, Limited.

Mussens, Ltd.
Alex. Fleck.
Sullivan Machinery Co.
Smart-Turner Machine Co.
Peacock Bros.

Engines—Haulage—
Mussens, Ltd.
Fraser & Chalmers of Can-
ada, Limited.
Peacock Bros.
Can. Ingersoll-Rand Co., Ltd

Engines—Marine—
Smart-Turner Machine Co.
Peacock Bros.

Engines—0il—
Peacock Bros.
Boving & Co. of Canada, Ltd.

Engines—Crude 0il—
Boving & Co. of Canada, Ltd.
Engines—Steam—
Fraser & Chalmers of Can-
ada, Limited.
Smart-Turner Machine Co.
S. Flory Mfg. Co.
Peacock Bros.
M. Beatty & Sons.
Mussens, Ltd.

Fans—Ventilating—
Fraser & Chalmers of Can-
ada, Limited.
Sullivan Machinery Co.
Peacock Bros.
- Mussens, Ltd.

Feeders—Ore—
Fraser & Chalmers of Can-
ada, Limited.
Mussens, Ltd.

Fixtures—Counter Shaft—
Dodge Mfg. Co., Ltd.

Flights—
Hendrick Mfg. Co.

Floor Standg—
Dodge Mfg. Co., Ltd.

Friction Clutches—

Dodge Mfg. Co., Ltd.
Forges—

Mussens, Ltd.

NOLrttgem Canada Supply Co.,

Forging—
M. Beatty & Sons.
Smart-Turner Machine Co.
Peacock Bros.
Boving & Co. of Canada, Ltd.
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Canadian Miner’s Buying Directory.—(Continued from page 22.)

Purnaces—Assay—

Lymans, Ltd.
Mussens, Ltd.

Furnaces—Electric—
Boving & Co. of Canada, Ltd.

ruse—
Peacock Bros.
Curtis & Harvey (Canada),
Ltd.
Canadian Explosives.
Mussens, Ltd.
Northern Canada Supply Co.
Canadian H. W. Johns-Man-
ville Co., Ltd.

Gears—
Smart-Turner Machine Co.
Northern Canada Supply Co.
Boving & Co. of Canada, Ltd.

Generators—

Northern Electric Co.,
Peacock Bros.

Ltd.

Grease Cups—
Dodge Mfg. Co., Ltd.

Hangers—Cable—
Northern Electric Co., Ltd.
Standard Underground Cable
Co. of Canada, Ltd.
Dodge Mfg. Co., Ltd.

Hand Hoists—
Boving & Co. of Canada, Ltd.
Fraser & Chalmers of Can-
ada, Limited

Heaters—Feed Water—
Mussens, Ltd.
Peacock Bros.

High Speed Steel Twist Drills—
Mussens, Litd.
Northern Canada Supply Co.

Hoists—Air, Electric and
Steam-

(-} —
Can, Ingersoll-Rand Co., Ltd
Peacock Bros.
Mussens, Ltd.
8. Flory Mfg. Co.
Jones & Glassco.
M. Beatty & Sons
F'raser & Chalmers of Can-
ada, Limited
Northern Canada Supply Co.

Hoisting Engines—
Peacock Bros.
Mussens, Ltd.
Swullivan Machinery Co.
Fraser & Chalmers of Can-
ada, Limited
Can. Ingersoll-Rand Co.
M. Beatty & Sons.

Hoists—Gas and Gasoline—
Mussens, Ltd.

Hose—

Canadian H. W. Johns-Man-
ville Co., Ltd.

Mussens, Ltd.

Northern Canada Supply Co.

Jacks—
Mussens, Ltd,

Can. Ingersoll-Rand Co., Ltd

Northern Canada Supply Co.

Jigg—
Mussens, Ltd.
Roberts & Schaefer Co.

Lamps—Acetylene—
Mussens, Ltd.
Northern. Canada Supply Co.
Lamps—Safety—
Mussens, Ltd.
Canadian Explosives.
Peacock Bros.

O orthen Bkimd
Northern Canada Supply Co.
Jones & Glassco. A
Tocomotives—Electric—
Mussens, Ltd
Jeffrey Mfg Co.
Locomotives—Steam—
Mussens, Ltd.
Metal Merchantg—
Henry Bath & Son.
Ge&E> G. Blackwell, Sons &

Consolidated Mining ° and
Smelting Co. of

Canada_ Metal Co. Sl

C. Constant Co,

Monel Metal—
International Nickel Co.

Motors—
Mussens, Ltd.
Northern Electric Co.,
Peacock Bros.

Ltd.

Mule Stands—
Dodge Mfg. Co.,

Nickel—
International Nickel Co.

Ltd.

Ore Sacks—
Northern Canada Supply Co.

Ore Testing Works
Ledoux & Co.
Can. Laboratories.
Milton Hersey Co.,
Campbell & Deyell.

Ltd.

Ores and Metals—Buyers and
Sellers of—

C. L. Constant Co.
Geo. G. Blackwell.
Consolidated Mining
Smelting Co. of Canada.
Orford Copper Co.
Canada Metal Co.

Perforated Metals—
B. Greening Wire Co., Ltd.
Fraser & Chalmers of Can-
ada, Limited
Northern Canada Supply Co.
Hendrick Mfg. Co.

Pick Machines—
Sullivan Machinery Co.

Picks—Steel—

Mussens, Ltd.
Thos. & Wm. Smith.
Peacock Bros.

Pillow Blocks—
Dodge Mfg._ Co., Ltd.

Pipes—
Boving & Co. of Canada, Ltd.
Consolidated M. & S. Co.
Peacock Bros.
Mussens, Ltd.
Northern Canada Supply Co.
Smart-Turner Machine Co.

Pipe Fittings—
Can. H. W. Johns-Manville
Mussens, Ltd.
Northern Canada Supply Co.
Pneumatic Tools—

Can. Ingersoll-Rand Co., Ltd
Jones & Glassco.

and

e Ancer—Gage—
Mussens, Ltd.

Prospecting Mills and Mach-

inery—
Standard Diamond Drill Co.
Muwsens. Ltd.

Fraser & Chalmers of Can-
ada, Limited
Pulleys—Iron, ‘Wood Spit,

Iron Centre Wood Rim—
Dodge Mfg. Co., Ltd.

Pnll:yn. Shafting and Hang-

ngs—

Fraser & Chalmers of Can-
ada, Limited

Northern Canada Supply Co.

Dodge Mfg. Co., Ltd.

Pumps—Boiler Feed—
Boving & Co. of Canada, Ltd.
Mussens, Ltd.
Northern Canada Supply Co.
Peacock Bros.
Canadian Ingersoll-Rand Co.

Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pumps—Centrifugal —
Boving & Co. of Canada, Ltd.
Mussens, Ltd.
Smart-Turner Machine Co.
Peacock Bros.
Thos. & Wm. Smith.
M. Beatty & Sons. g
Can. Ingersoll-Rand Co., Ltd
¥raser & Chalmers of Can-

ada, Limited

Pumps—Electric—
Boving & Co. of Canada, Ltd.
Mussens, Ltd.
Canadian Ingersoll Rand Co.,

Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pumps—Pneumatic—
Mussens, Ltd.

Smart-Turner Machine Co.
Can. Ingersoll-Rand Co., Ltd

Pumps—Steam— :
Can. Ingersoll-Rand Co., Ltd
Mussens, Ltd.

Thos. & Wm. Smith.
Northern Canada Supply Co.
Smart-Turner Machine Co.

Pumps—Turbine—
Boving & Co. of Canada, Ltd.
Mussens, Litd.
*Canagian Ingersoll-Rand Co.,
Lt
Fraser & Chalmers of Can-
ada, Limited

Pumps—Vacuum-—
Smart-Turner Machine Co.

Quarrying Machinery—
Mussens, Ltd.
Sullivan Machinery ‘Co.
Can. Ingersoll-Rand Co., Ltd.

Roasting Plants—

Fraser & Chalmers of Can-
ada, Limited

Rolls—Crushing—
Mussens, Ltd.
Fraser & Chalmers of Can-
ada, Limited

Roofing—
Do-ninion Bridg: Co.
Mnussgens, d.
Neithern Canada Supnl'v Co.
Can, H. W. Johrs-Manville

Rope Blocks—
Mussens, Ltd.

Rope Wheels—
Dodge Mfg. Co., Ltd.

Rope Dressing—
Dodge Mfg. Co., Ltd.

Rope—Manilla and Jute—
Jones & Glassco.
Mussens, Ltd.
Peacock Bros.
Northern Canada Supply Co.
Allan, Whyte & Co.
Thos. & Wm. Smith, Ltd.

Rope—Wire—

B. Greening Wire Co., Ltd.

Allan, Whyte & Co.

Northern Canada Supply Co.

Thos. & Wm. Smith

Fraser & Chalmers of Can-
ada, Limited

Mussens, Ltd.

Samplers—
Canadian Laboratories.
C. L. Constant Co.
Ledoux & Co.
Milton Hersey Co.
Thos. Heys & Son.

Screens—

B. Greening Wire Co., Ltd.
Mussens, o

Jeffrey Mfg. Co.

Northern Canada Supply Co.
Peacock Bros.

Fraser & Chalmers of Can-
\ ada, Limited

Screens—Cross Patent Flang-
ed Lip—
Hendrick Mfg Co.
Separators—

Smart-Turner Machine Co.
Peacock Bros.

Shafting—
Dodge Mfg. Co., Ltd.

Sheets—Genuine

Bronze—
Hendrick Mfg. Co.

Manganese

Shovels—Steam—
Mussens, Ltd.
M. Beatty & Sons.

Slime Tables—
James Ore Concentrator.

Smelting Machinery—
Mussens, Ltd. ’
Peacock Bros,

Fraser & Chalmers of Can-
ada, Limited

Spiral Conveyors—
Dodge Mfg. Co., Ltd.

Sprockets—
Dodge Mfg. Co., Ltd.

Stacks—Smoke Stacks—
Canadian H. W. Johns-Man-
ville Co., Ltd.
Hendrick Mfg. Co.

Stamp Millg—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited

Steel Drillg—
Sullivan Machinery Co.
Mussens, Ltd.
Northern Canada Supply Co
Can. Ingersoll-Rand Co., Ltd
Peacock Bros.
Swedish Steel & Imp. Co., I\Jtd

Steel—Tool—
Mussens, Ltd.
Thos. & Wm. Smith.
N. S. Steel & Coal Co.
Swedish Steel & Imp. Co. Ltd

Surveying Instruments—
Peacock Bros.
‘W. F. Stanley.
C. L. Berger.

Switchboards—
Northern Hlectric Co., Ltd.

Take-ups—
Dodge Mfg. Co., Ltd.

Tanks—Cyanide, Etc.—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited
Hendrick Mfg. Co.

Tramways—
Mussens, Ltd.
B. Greening Wire Co., Ltd.

Transformers—
Northern Electric Co., Ltd.
Peacock Bros.

Transits—
.C. L. Berger & Sons
‘Peacock Bros.

Transmissior Rope—
Dodge Mfg. Co., Ltd.

Trippers—
Dodge Mfg. Co., Ltd.

Tube Millg—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited

Turbines—
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited

Turbines—Water—
Boving & Co. of Canada, Ltd.

Winding Engines—
Mussens, Ltd.
Peacock Bros.
Caﬁadia,n Ingersoll Rand Co.,

Wire Cloth—
Mussens, Ltd.
Northern Canada Supply Co.
B. Greening Wire Co., Ltd.

Wire (Bare and Insulated)—
Northern Electriec Co., Ltd.
Standard Underground Cable

iCo., of Canada, Ltd.

7Zinc Dust—
Roessler & Hasslacher.
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QUEEN’S UNIVERSITY
KINGSTON, ONT.

Applications will be received by the undersigned
until July 15th for the position of Professor of
Mechanical Engineering in the School of Mining
and College of Applied Science ;
the position of Assistant Professor of Geology.
Preference will be given to a Palaentologist.

GEO. Y. CHOWN, Registrar.

and also for

The Roessler & Hasslacher
Chemical Co.

100 William Street, NEW YORK

Cyanide 98/99 per cent.
Cyanide of Sodium 128130

Cyanide of Sodium 120 per

per cent.

cent. In Brick form.
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THOS. & WM. SMITH, LTD,,

WIRE ROPE MANUFACTURERS,

NEWCASTLE-ON-TYNE, ENGLAND;” g
! STEEL WIRE ROPES (20520

ror MINING:— Also Aerial Cableways,
Winding, Hauling, etc. Cranes, Dredges, etc.
é o
g a
5 é
g ¢
9
5
% §
g g
5 Two Reels of Wire Rope for a Colliery Company in Nova Scotia,
] each 10,000 feet long, 1§” diameter, and weighing ten tons each.
: MODERN AND UP-TO-DATE APPLIANCES
for dealing rapidly and efficiently with Wire Ropes of any weight.
CANADIAN REPRESENTATIVE:
D. W. CLARK, 49 Common Street, Montreal, P.Q., CANADA.

R © AGENTS.
) Evans,Coleman & Evans, Ltd., Vancouver B.C. CANADIAN B. K. MORTON CO., LTD., TORONTO E
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The James Diagonal Plane Slimer, Patented

The James Diagonal Plane Slimer Has Proven Its Superiority Over Its Competitors
In The Cobalt District. This table is manufactured in New Glasgow, Nova Scotia, for
the Canadian Market, and Newark, N.J. for the United States and Mexican Markets.

The following are users of the JAMES TABLES in this district.

Nipissing Reduction Works. Buffalo Mines. Temiskaming Mining Co., Ltd.
Hudson Bay Mines, Ltd. Trethewey Silver Cobalt Mining Co., Ltd.
Beaver Consolidated Mines, Ltd. The O’Brien Mines.

James Ore Concentrator Company, 35 Runyon St. NEWARK, N.J.

MINING EXPLOSIVES

SpPeCIAL Low FREEZING DYNAMITE

REDUCED FREEZING POINT.
REDUCED FUMES.
INCREASED NUMBER OF STICKS TO THE CASE.

CURTIS'S & HARVEY

(CANADA) LIMITED |
400 St. James St. - - MONTREAL

Also Magazineé at
Cobalt Timmins Halifax




