The Plant Behind “Hisco” Products

We specialize in the manufacture of all parts pertaining to Cement
Mill and Mining Machinery Castings, Stamp Mills, Crushing Plants and
Excavating Outfits. Manganese, Chrome or Nickel Steel forms the major part of
these machines. :

Punches of our Special “Hisco” Steel for forging shells of any size.

Steel Castings for Car Builders to specifications.

MACHINE MOULDED GEARS of any size up
to 18 feet diameter.

NO PATTERNS REQUIRED
Send us your requirements, we do the rest.

Hull Iron & Steel Foundries
Limited
HULL . P.Q

Machine Moulded Bevel Gear and Pinion
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Recent Publications

The Nickel Industry: with special reference to the Sud-
bury region, Ont. Report on, by Professor A. P. Cole-
man, Ph.D.

The Copper Smelting Industry of Canada. Leport on, by
A. W. G. Wilson, Ph.D.

Building and Ornamental Stones of Canada (Quebec). \ol.
I1I. Report on, by W. A. Parks, Ph.D.

The Bituminous Sands of Northern Alberta. Report on, by
S. C. Ells, M.E.

Peat, Lignite and Coal: their value as fuels for the produc-

tion of gas and power in the by-product, recovery pro-
ducer. Report on, by B. F. Haanel, B.Sc.

Annual Report of the Mineral Production of Canada Dur-
ing the Calendar Year 1914 by John McLeish, B.A.

The Petroleum and Natural Gas Resources of Canada: Vols.
I. and IL, by F. G. Clapp, M.A,, and others.

The Salt Industry of Canada. Report on, by L. H. Cole,
B.Sc.

Electro-plating with Cobalt. Report on, by H. T. Kalmus,
Ph.D. ‘

Electro-thermic Smelting of Iron Ores in Sweden. Report
on, by A. Stansfield, D.Sc.

Non-metallic Minerals Used in Canadian Manufacturing In-
dustries. Report on, by H. Frechette, M.Sc.

The Mines Branch maintains the following laboratories
in which investigations are made with a view to assisting
in the development of the general mining industries of
Canada:—

Fuel Testing Laboratory.—Testing value of Canadian fuels
for steam raising and production of power gas;
analyses, and other chemical and physical examina-
tions of solid, liquid and gaseous fuels are also made.

Ore-Dressing Laboratory.—Testing of Canadian ores and
minerals, to ascertain most economical methods of
treatment.

Chemical Laboratory.—Analysing and assaying of all
mineral substances and their manufactured products.
Copies of schedules of fees, which are slightly in ex-
cess of those charged by private practitioners, may be
had on application.

Ceramic Laboratory—Equipment is such that complete
physical tests on clays and shale of the Dominion can
be made, to determine their value from an economic

standpoint.

sands, cements and limes is also undertaken.

Applications for reports and particulars relative to hav-
ing investigations made in the several laboratories
should be addressed to The Director, Mines Branch,

Department of Mines, Ottawa.

Structural Materials Laboratory.—Experimental work on

GEOLOGICAL SURVEY

Recent Publications

Memoir 57. Corundum, its Occurrence, Distribution, Ex-
ploitation and Uses, by A. E. Barlow.

Memoir 64. Preliminary Report on the Clay and Shale
Deposits of the Province of Quebec, by J. Keele.
Memoir 69. Coal Fields of British Columbia, by D. B.

Dowling.
Memoir 74. A List of Canadian Mineral Occurrences, by
Robert A. A. Johnston.

Memoir 76. Geology of the Cranbrook Map-area, British
Columbia, by S. J. Schofield.

Memoir 77. Geology and Ore Deposits of Rossland, Brit-
ish Columbia, by C. W. Drysdale.

Memoir 81. The Oil and Gas Fields of Ontario and Que-
be, by W. Malcolm.

Memoir 82. Rainy River District of Ontario. Surficial
Geology and Soils, by W. A. Johnston.

Memoir 84. An Exploration of the Tazin and Taltson
Rivers, Northwest Territory, by Charles Camsell.

Memoir 85. Road Material Surveys in 1914, by L. Reinecke.

Memoir 87. Geology of a Portion of the Flathead Coal
Area, British Columbia, by J. D. Mackenzie.

Memoir 88. Geology of Graham Island, British Columbia,
by J. D. Mackenzie.

Memoir 89. Wood Mountain-Willowbunch Coal Area, Sas-
katchewan, by Bruce Rose.
Ontario. Topography.

Map 59A. Wheaton, Yukon Territory.
Map 66A. Brechin Sheet, Ontario and Victoria Counties,
Map 150A. Ponhook Lake Sheet, Nova Scotia.

Map 153A. Asquith and Churchill Townships, Sudbury
District, Ontario.

Map 158A. Nanaimo Sheet, Vancouver Island, British Co-
lumbia.,
Map 175A. Ymir, Kootenay, British Columbia.

Map 181A. Wood Mountain-Willowbunch Coal Areas, Sas-
katchewan.

Applicants for publications not listed above should men-
tion the precise area concerning which information
is desired.

Maps published within recent years may be had, printed
on linen, at the nominal cost of ten cents each.

The Geological Survey will, under certain limitations give
information and advice upon subjects relating tc; gen-
eral and economic geology. Mineral and rock speci-
mens, when accompanied by definite statements of
localities, will be examined and their nature reported
upon.

Communications should be addressed to The Director,

Geological Survey, Ottawa.
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B.C. 430 HAMMER DRILL IN OPERATION

The Profit-Earning Dnll

This type of Hammer Drill is equipped with automatic rotation of the steel. This, com-
bined with the advantages of the ‘‘Butterfly’’ valve, produces one of the most highly perfected
tools on the market. '

Do these points appeal to you?

All-Steel Constuction
Convenience in use
Good Lubrication

Least Time to Change Steels
or Start New Holes

They are among the leading features of our Hammer Drills. May we send you our litera-
g v y

ture? Our nearest branch office will be glad to learn your drilling conditions, and to advise you
accordingly.

CANADIAN INGERSOLL-RAND COMPANY, LIMITED
Commercial Union Building MONTREAL, CAN.

Worixs: Sherbrooke, Que.

Sydnéy, Toronto, Cobalt, Timmins', Winnipeg, Nelson, Vancouver.
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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: Specially Flexible Ropes for Winches
and Fast Hoists, Coal Towers and Cranes.

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 New Sullivan Air Compressor

Simplicity, strength and economy in
operation are qualities that should in-
terest yvou in this new SULLIVAN
“WH3’ Air Compressor,

The “WH3"" is a sturdy little straight-
line, two-stage machine. Tt is mounted
on a sub-base, reducing foundation
costs. It is belt-driven from either of
the two sides. The ‘““WHS3”’ i of the
center-crank type and practically auto-
matic, the main working parts being
: enclosed in a dust-proof housing and
splash-oiled. The air valves are of the radial, automatic pattern.

This machine has a capacity of 307 cu. ft. Ask for specifications, Form 6976.

Sullivan Machinery Company, 122 So. Michigan Ave., Chicago, IIL.

Montreal Boston Nelson Vancouver Spokane Juneau London
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JENCKES AIR COMPRESSOR

The air compressor illustrated is our two-stage belt-driven type, with dise inlet and outlet
valve, which permits of highest possible efficiency combined with a silent running machine. The

moving dise or valve is so very light that there is practically no wear, and the repairs are very

slight . The machine is enclosed frame construction, very rugged and substantial, and the design

is the result of long experience of one of the best compressor men in the country. "We build these

compressors in all various types and in usual sizes.

THE JENCKES MACHINE COMPANY, LIMITED

ENGINEERS & MANUFACTURERS

- - SHERBROOKE, QUE.

Armstrong, Whitworth
of Canada - - Limited

MANUFACTURERS OF

High Speed and Carbon Tool Steel
Special Alloy Steels

Miscellaneous Shop Tools, etc.

“AWCO” MINING DRILL STEEL

(MADE IN CANADA)

HEAD OFFICE WORKS
22 VICTORIA SQUARE  LONGUEUIL
MONTREAL s OUE -

DOMINION BANK BUILDING - - - TORONTO

We are in a position to make

Immediate Delivery

» of all kinds of

- STEEL
CASTINGS

100 1bs. and heavier
For Mining Operations

Send us your next order

Dominion Steel

Foundry Co., Limited
HAMILTON - - - ONTARIO
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Send Us the Particulars of Your Requirements

Blake Crushers Shoes and Dies Trommels

Dodge Crushers Stamp Batteries Roasters

Gyratory Crushers Compressors Dryers

Crushing Rolls Hoists Smelting Furnaces
" Huntington Mills Engines Converters

Chilian Mills Boilers Centrifugal Pumps

Tube Mills Jigs Steam Turbines

Prompt Shipment on standard Machinery. Write for Bulletins on the Subject which interests you.

FRASER & CHALMERS OF CANADA

GUARANTEE BLDG.

LIMITED

MONTREAL, QUE.

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,
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.

and for the Manufacture of Steel, Iron, Etc.

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS.

Steel Works and Head Office: NEW GLASGOW, NOVA SCOTIA

CORRESPONDENCE SOLICITED.

MOLYBDENITE FOR SALE

Molybdenite Concentrales for Sale 809, and
better. Bids called for. Write to

A. E. GOYETTE, Grand Mere, Que.

International Molybdenum
Company, Limited

Molybdenite Ores Purchased.

Mirs. Ferro Molybdenum, Molybdic Acid,
Ammonia Molybdate.

HEAD OFFICE : RENFREW, ONT.
CONCENTRATOR, REFINERY,
Renfrew, Ont. Orillia, Ont.

The Buffalo Mines, Limited

COBALT ONTARIO

Producers of Refined Silver
Cobalt Residues

Mercury for Mining Purposes

HEAD OFFICE 14 WALL ST., NEW YORK

DIAMOND DRILL CONTRACTING CO.
SPOKANE, - WASHINGTON.

Contractors for all kinds of Damond Drill Work.
Complete Outfits in Alberta and British Columbia.
Write for Prices.

AGENCY :—
ROSSLAND, B.C.
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Queen’s University

Faculty of Science

School of Mining
KINGSTON : .  ONTARIO

. Four Year’s Course tor a Degree (B.Sc.) in
(a) Mining Engineering.
(b) Analytical and Applied Chemistry.
(c) Mineralogy and Geology.

(d) Chemical and Metallurgical Engin-
eering.

(e) Civil Engineering.
(f) Mechanical Engineering.

Electrical Engineering.

For Calendar and further information apply
to Registrar, Queen’s University,
Kingston, Ont.

*BEATILI Y

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

AGENTS:—H. E. Plant, 1790 St. James St.,, Montreal, Que.
E. Leonard & Sons, St. John, N.B.
Robert Hamilton & Co., Vancouver, B.C.
Kelly-Powell, Ltd,, McArthur Bldg.,
Winnipeg, Man.

AMERICAN ZINC

LEAD & SMELTING CO.

PURCHASERS OF

ZINC ORE

PRODUCERS OF

HIGH GRADE SPELTER

Including ‘‘AMERICAN,” “MASCOT,” “CANEY”
and “GRANBY” Brands

Pig Lead and Sulphuric Acid

Send Ore Inquiries to Send Spelter and Acid Inquiries to
1012 PIERCE BUILDING 120 BROADWAY
ST. LOUIS, MO. NEW YORK, N.Y.

Ladysmith Smelting
Corporation, Ltd.

Buyers and Smelters
of Copper, Gold and
Silver Ores.

WORKS : OFFICES:
On Tidewater, 504-507 Belmont Building,
Vancouver Island Victoria, B.C.

KINGSTON SMELTING
COMPANY LIMITED

PIG LEAD

King Brand Buyers of Lead Ores

KINGSTON, ONTARIO
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NIGKEL

Shot -High and Low carbon. Ingots—Two sizes, 25 lbs., 50 Ibs.
ELECTROLYTIC NICKEL—99.809,

Prime Metals for the Manufacture of Nickel Steel, German Silver, Anodes and all remelting purposes.
Our Nickel is produced as Rods, Sheets, Strip Stock, Wire and Tubes.

“ 0 N E L We are SOLE PRODUCERS of this natural, stronger-than-steel, non-
corrodible alloy.

Manufactured forms are Rods, Flats, Castings, Tubes, Sheets, Strip Stock and Wire.

ME T A" Send Enquiries Direct to Us

(Reg. U.S. Pat, Off.)

"THE INTERNATIONAL NICKEL COMPANY

43 Exchange Place, - NEW YORK

PERFORATED METALS Fooces it vietais
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.

ESTABLISHED . 1875

LUCKY STRIKE! || IMPERIAL BANK

; HEAD OFFICE: TORONTO
COORS usa.
e Capital Paid Up $7,000,000

Chemical and Laboratory Rescere Fund 7,000,000

P O RCELAIN Branches in Northern Ontario at

v = Cobalt, South Porcupine, Elk Lake,
g Cochrane, New Liskeard, North Bay
and Timmins.

A Comparative Test:

No. 3 Casserole Acid Treatment,
15 hours at 180° C.—

Loss Grams Branches in Provinces of

ﬁz‘;ﬁﬁ T e S 8882 Ontario, Quebec, Manitoba, Saskatch-

Crucibles, Dishes, Etc. ewan, Alberta and British Columbia.

Order now and avoid Porcelain Troubles; we

know you’ve had them. ;
4 Money Transfers made in all parts of the

LYM ANS’ Limited World. Travellers’ Letters of Credit, Drafts

MONTREAL cheques, etc. negotiated.

e
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BRITISH COLUMBIA

The Mineral Province of Western Canada

Has produced Minerals valued as follows: Placer Gold, $74,039,603; Lode Gold, $86,763,450; Silver
$39,298,273 ; Lead, $33,407,662; Copper, $96,774,870; Other Metals (Zine, Iron, etc.), $3,659,473 ; Coal and Coke,
$156,928,640 ; Building Stone, Brick, Cement, etc., $25,398 282 ; making its Mineral Production to the end of 1915

show an
Aggregate Value of $516,270,253

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 1894, inclusive,
$88,904,199 ; for five years, 1894-1899, $46,906,258 ; for five years, 1899-1904, $90,391,394 ; for five years 1904-
1909, $121,618,733 ; for five years, 1909-1914, $139,002,161, for the year 1915, $29,447,508.

Production During last ten years, $267,607,077

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 Iocatlons 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
- Ores, Corcor Northern Canfda Supply Co.

trates and Fluedust Head Office: HAILEYBURY

Branches at Cobalt, Timmins, South Poréupine

Can be Cheaply and Successfully
Sintered by the

DWIGHT & LLOYD Hssdpiaueri e
S YS TEM General Hardware,

(Fully Protected by Patents.)
SIMPLE, EFFICIENT, CONTINUOUS

Mining Machinery and Supplies,

LOW COST CF INSTALLATION Mill Supplies, Hoisting,
lants in a i issi i
Republic of Mexico, Australle sad Bucopesn Gothtrias. For pariioniars Conveying and Transmission Material,

as to Licenses in C-nada Estimates, etc., address
Dwight & Lloyd Sintering Co., Inc.
(Successor to Dwight & Lloyd Metallurgical Co.)

29 Broadway, New York. '
Cable Address : SINTERER, NEW YORK Complete Line of Camp and Kitchen Equipment

Screens of All Kinds

“For information regarding sintering of iron ores and.iron Complete Stocks Carried at all Branches
ue dust, consult special licenses.”

American Ore Reclamation Co. Prompt Attention Given to all Orders
71 BROADWAY, N.Y.
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must be based on the optimism of the executives. If effective now they are expressive of

Changes in policy mark eras in the records of conservative corporations, and when aggressive LL
confidence in Canada’s industrial future.

ULLY 1n harmony with the progressive attitude of H

expansion assumed by Canadian manufacturers and

producers, we have taken the step forward with them !
|

e

and established a department devoted to the construction
of industrial buildings.

We ha_ve brought Into our organization men of recognizqd H
ability 1n this field of endeavor whose efforts we assure will
produce results equaling the standard of our attainments in HH

the past. '

To Architects, Engineers, and Owners contemplating such
construction we offer our services.

THE FOUNDATION COMPANY, LIMITED
MONTREAL

——— s — e = ———— e e
e e S — s T So—

PROVINCE OF QUEBEC

MINES BRANCH

Department of Colonization, Mines and Fisheries

The chief minerals of the Province of Quebec are Asbestos, Chromite, Copper, Iron, Gold,
Molybdenite, Phosphate, 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 nearest 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 belong 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 six months from date of the staking, the prospector, to retain his rights,
must take out a mining license. 4

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 affi-
davit 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 inportant mineralized belts are known to exist. )

PROVINCIAL LABORATORY. Special arangements have been made with POLYTECHNIC SCHOOL of LAVAL UNIVER-

SITY, 228 ST. DENIS STREET, MONTREAL, for the determination, assays and analysis of mjnpral_s 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 resources of the Pro

vince, on application addressed to .
HONOURABLE HONORE MERCIER,
MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBEC.
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Dominion Coal Company
Glace Bay o Nova Scotia

19 Collieries
Output—5,000,000 tons annually

“Dominion” Coal
Screened, run of mine and slack

“Springhill ” Coal

Screened, run of mine and slack

Collieries at Glace Bay, C.B., and Springhill,
N.S.

Shipping Ports—Sydney and Louisburg, C.B.,
and Parrsboro, N.S.

For Prices and Terms Apply to:

Alexander Dick, General Sales Agent,

112 St. James Street, Montreal

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

and to the following Agents

R. P. & W. F. Starr, St. John, N.B.

Buntain, Bell & Co., Charlottetown, P.E.I.
Hull, Blyth & Co., 1 Lloyds Ave., London, E.C.
Harvey & Co., St. John’s, Nfid.

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

FOR ALMOST HALF A CENTURY

Have been the recognized STANDARD
for accurate work in Engineering and
Surveying. They are to-day the last
wo‘{'d in styles and number of sizes,
Efficiency and Economy. The largest
and most complete line under one
name in the United States and For-
eign Countries. Send for literature.

'C. L. BERGER & SONS

27 WILLIAMS STREET, BOSTON, MASS., U.S.A.

THE MINER'S MWK -
POWDER FO

KLIM,

Just what you have been looking for

| J You should use Klim for many reasons

Pure and nourishing. Used by Government

Opened tin will not spoil

It is not affected by heat or cold

It is light in weight and can be carried the
same as flour, sugar, etc.

Much cheaper than condensed milk.

Has the flavor of fresh milk

e

Your Free Sample is waiting here for

you. May we send it to you with a

cookbook and handy Camp Kitchen
Beater?

| Canadian Milk Products, unie |

Montreal Office---
508 New Birks Building

Western Representalives---
W. H. Escott Co,, Kirkland & Rose,

Winnipeg, etc. Vancouor, B.C. II

Facilities for Service

We offer you a complete line of high
grade electric wires, cables and accessor-
ies and unexcelled facilities for rendering
prompt service at reasonable prices.

Standard Underground Cable
Co. of Canada, Limited.
‘Hamilton, Ont.

Winnipeg Seattle




10 THE CANADIAN MINING JOURNAL

Footage and Power Consumption STEEL P LATE
are Guaranteed to Improve with CONSTRUCTION

SMOKE STACKS, RIVETED STEEL PIPE,
' OIL STORAGE AND PRESSURE TANKS
ANY SIZE FOR ANY PURPOSE

The All-Steel Drill

The Strictest Investigation is Solicited
Send for Catalogue

N e | e Tortitu'hon WakS it

H. L. Usbo(r:gcl; o H. Tumbu%’oﬁ!OCN‘,'r-o TORONTO, ONTARIO

Head Office
ROYAL BANK BUILDING

Works
FOOT CHERRY STREET

THE TRIPLEX BLOCK

Every block must satisfactorily
pass a test of 509, overload—3,360
Ibs. per ton—before it is shipped
from the factory.

Insist upon the Yale Triplex

Block for your thoisting, and you
will have the most reliable hoist
made. It is-

A-Line-of-Steel-from-Hook-to-Hook

A full range of sizes carried in
stock.

Specify 1Yale on"your next order.

v The Canadlan Faubanks—l\/lorse Co., Limited ’\.'CANADA‘;

DEPARTMENTAL /.
St. John, Quebec, Montreal, Ottawa, Toronto, Hamilton,
Windsor, Wmmpenr Saskatoon, Calgary, Vancouver, Victoria.
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With which is incorporated the
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Devoted to Mining, Metallurgy and Allied Industries in Canada.
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INDEPENDENT REPORTS NEEDED.

The Dome Lake episode emphasizes the need of in-
dependent reports on mining properties. Shareholders
who read the report of the former manager of the
Dome Lake Mining Co., and assumed that it was re-
liable, doubtless imagined that the property was in
very good shape. The new manager was unable to
confirm last year’s report, however, and his findings
must have caused dismay among the too confident
shareholders.

In the case of Dome Liake there had been persistent
rumors for some months to the effect that the results
of development last year were not very satisfactory.
It was, therefore, somewhat of a surprise when the
management announced that a large tonnage of $9 ore
had been placed in sight, and that the mill was ex-
pected to be treating by November 10, 200 tons daily.
The statements thus officially made were of ecourse
accepted in good faith, but the new manager’s report
makes it appear that they were not justified. In order
to clear up the situation an independent report should
be demanded by the shareholders.

As a rule shareholders of mining companies operat-
ing in Northern Ontario can keep themselves fairly well
posted as to conditions at the properties. Even in the
case of some important and steady producers, however,
the shareholders have insufficient information for judg-
ing the value of their holdings. Independent reports
by engineers employed by groups of shareholders
would serve as a check on the estimates made by those
in charge of the operations. In many cases there is
little such special reports, and the necessary expendi-
ture would not be justified, but in some cases at least
the money would be well spent.

It is common ‘practice for mining companies, like
other companies, to have their books audited. 'Would
it not be advisable to require that estimates of ore re-
serves be audited by properly qualified engineers. The
ordinary auditor is dissatisfied until he has accounted
for every dollar and even every cent shown on the
books as expended and received, but he has an amaz-
ing disregard for the accuracy of the estimated value
of the chief assets.

MISLEADING REPORTS OF EXPORTS.

The mysterious methods of our Department of Cus-
toms have been referred to before in these columns
in connection with the reports on nickel exports.
Nickel is, however, not the only item that is strangely
dealt with. '

In the list of exports of mine products in 1916 we
find the following:

Gold-bearing quartz, dust, nuggets, ete, $18,382,903;
silver, métallic, contained in ore concentrates, ete,
$15,637,885; nickel, fine, contained in ore, matte or
speiss, $8,662,179.
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The Department of Customs seems to be endeavor-
ing to conceal the actual character of our exports.
Most of our gold is exported as bullion; four-fifths of
our silver is exported as bullion, and nearly all of our
nickel is exported in the form of matte. The Depart-
ment of Customs seems to wish it to be understood
that gold-bearing quartz and nickel ore are exported
in large quantities. Such substances are rarely ex-
ported from Canada.

Not content with the misleading description of the
character of our exports the Department of Customs
continues to report ridiculous estimates of the value
of the nickel matte exported. We exported copper-
nickel matte in 1916 worth at least $30,000,000. The
nickel content was worth at least 25 cents per lb., or
over $20,000,000 for the 41,299 tons matte exported,
yvet the Department of Customs estimates the value
at $8,662,179.

Ontario produced in 1916 nickel-copper matte con-
taining 41,299 tons nickel and 22,430 tons copper. The
nickel, when refined, would be worth about 35 cents
per 1b., or $28,909,300. The copper would average
about 25 cents per lb., or $11,215,000. The refined
products were therefore worth about $40,000,000. It
is obvious then that the Department of Customs’ es-
timate of the value of the nickel in the matte is absurd-
ly low.

The Toronto World in its issue of March 23, printed
the following :

““The annual report of the trade and commerce de-
partment for the fiscal year 1915-16, issued today,
shows that the nickel export was as follows: To Great
Britain, 11,610,100 1bs., valued at $1,779,801; to United
States, 58,832,900 1bs., valued at $5,934,968.’

We are not surprised that the World has given this
item a prominent place on its front page for our con-
temporary has taken a leading part in attempting to
inform Canadians of the facts concerning our nickel
industry. On more than one occasion, however, we
have had to point out that our contemporary has been
misinformed. This dispatch from Ottawa is similarly
misleading. In this case the World has assumed that
the figures published by the Department of Trade and
Commerce are reliable. This is perhaps a reasonable
assumption, but is unfortunately a false one. The De-
partment of Trade and Commerce, if we are correctly
informed, does not itself collect the statisties on exports
which it has given the World, but republishes the ab-
surd statements issued by the Department of Customs.
In consequence of this unfortunate practice we have
spread before the Canadian public the statement that
58,832,900 1b. of nickel contained in matte shipped to
the United States during the fiscal year 1915-16 is val-
ued at $5,934,968, or less than 11 cents per pound.
As a matter of fact it should be valued at, at least,
25 cents per pound. Why should we not get proper
credit for our exports? Why do our Departments per-
sist in publishing misleading figures?
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MINING TAX AMENDED.

It is understood that the Ontario Mining Tax Act
is to be amended, the tax on profits being raised from
3 to 5 per cent. On profits over $5,000,000 the tax is
to be 6 per cent. and on over $10,000,000, 7 per cent.
Allowance for depreciation is to be increased from 10
to 15 per cent. In the case of nickel companies the Act
is made retroactive to January 1st, 1915.

Under the new Act the Canadian Copper Company
will be required to pay its proper share of taxation
and will contribute several hundred thousand dollars
vearly, instead of the ridieulously small sum which it
has been paying. This company will have the honor of
being all alone in the 7 per cent. class. '

CORRESPONDENCE.
Contributions of the Mond Company and Employees.
Editor Canadian Mining Journal:

Sir,—The action of the Mond Nickel Company, in
connection with recent Government war loans, may be
of interest to your readers, or be suggestive to other
companies producing war materials. The company
itself was reported by the daily press as having sub-
seribed two and a half million pounds sterling to the
British loan. Tn addition, it offered easy facilities
to its employees in Great Britain and Canada to sub-
seribe to either the British or the Canadian war loan.
Any employee was permitted to invest in war bonds
up to one-half his yearly earnings, the investment to
be repalq to the company, without any charge for
interest, in twenty-four monthly instalments of $4.00
each for each $100 bond (for the Canadian loan).
Employees in this way will receive interest on the full
amount subscribed, but will have two years in which
to pay for the bonds. HEmployees may at any time
within the two years notify the company if they desire
to discontinue payments and have the amount already
paid in by them returned in full, without any deduec-
tion for interest on the bonds already received by
them. The employees of the company at the mines
and smelter near Sudbury took advantage of this gen-
erous offer to the extent of more than $110,000.

Early in the war many of the company’s employees
in Canada organized, for systematie voluntary monthly
giving to the various patriotic funds, and petitioned
the company to deduct from their monthly earnings a
definite percentage from each month’s pay until some
months after the war is ended. Committees of the men
at the different centres decided on the distribution
among the various patriotic funds, of the money thus
raised—the company merely acting as their banker.
In this way the employees have raised up to March
lst, $37’644 i

One hundred per cent. of any surplus profit made by
the company during the war goes to the British Treas-
ury. : C. V. CORLESS.

(Coniston, Ontario, March 22nd, 1917.

Mr. Hallet R. Robbins, for some time a member of
the faculty of the State College of Washington, Pull-
man, Washington, in the capacity of assistant professor
of mining engineering, is now on the engineering staff
of the Granby Consolidated Co., at Vancouver, B.C.
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PYRITES.

There are in Ontario and Quebec important pyrites
mines.

The chief producing pyrites mine in Ontario is the
Northern Pyrite mine at Graham station, on @ the
G. T. P. Ry., which is shipping at the rate of 125,000
tons a year. During 1916 the mine was being equipped
for increased production and consequently the output
was only about one half normal. The largest producer
in 1916 was therefore the Gondreau mine, operated by
the Madoe Mining Company. The Gondreau is located
on the Algoma (Central railway, north of Sault St.
Marie.

In Eastern Ontario, at Queensboro, an excellent de-
posit of pyrites is being worked by the ‘Canadian
Sulphur Ore Co.

Quebec has been producing pyrites in large quanti-
ities for many years. The Quebec pyrites carries con-
siderable copper and a little gold and silver. The
chief producers are the Fustis and Weedon mines.
The Eustis mill was burned late in 1915 and the new

mill was not in operation until late in the spring of
1916.

Mr. Edgar Rickard, assistant director of the Com-
mission for Relief in Belgium, is to be in Toronto on
April 14. Mr. Rickard was graduated from the Uni-
versity of California in 1895, taking post-graduate
work the following year, and after serving the usual
apprenticeship as assayer and surveyor in various
parts of the United States, went to Tasmania in 1899
as resident manager of the Briseis Tin Mines; 1900-
1901, examination work in Mexico, Alaska and U. S. A.
In 1902 to 1905 he was superintendent of the Progreso
Mine in Lower (California, Mexico. In 1905 he be-
came business manager of the Mining and Secientific
Press, and in 1909 managing director of the Mining
Magazine, London. At the opening of the war he
served on the executive committee of the American
committee under Mr. Hoover, looking after the Ameri-
can refugees in London, and was asked by Mr. Hoover
to join the Commission for Relief in Belgium at its
inception, October, 1914, serving as honorary secretary
up to October, 1916, when he came to New York to
act as assistant director.

C.S.C.E. APPOINTS A NEW SECRETARY.

Montreal, March 21.—Owing to the increased im-
portance of the work of the Canadian Society of Civil
Engineers, with headquarters in Montreal, in its rela-
tion to national affairs, it was decided at the recent
annual convention to appoint a secretary who could
devote all his time to the society’s interests. The posi-
tion was offered to, and accepted by, Mr. Fraser S.
Keith of Toronto, who was editor and manager of
Construction Magazine. ~Mr. Keith is an honor
graduate of MeGill Faculty of Applied Science, and
spent a year at the university as senior demonstrator
in electrical engineering. Mr. Keith has had a wide
journalistic career, having been associated with The
Canadian Machinery as editor, and later as manager,
1905-6, and the following year he was editor of The
Canadian Manufacturer. Subsequently he spent a few
years in British Columbia, returning to Montreal in
the spring of 1915.
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ONTARIO NICKEL COMMISSION’S REPORT.

The Royal Ontario Nickel Commission, appointed on
9th of September, 1915, has presented its report to the
Ontario Government. The Commissioners were: Geo.
T. Holloway, London, England (chairman), a leading
metallurgical expert; Dr. W. G. Miller, Provincial Geol-
ogist, and MeGregor Young, K.C., Toronto. Mr. Thomas
W. Gibson, Deputy Minister of Mines, acted as secre-
tary. The report proper contains over 600 pages in ad-
dition to the appendix of 219 pages giving evidence of
witnesses.

The Commissioners say that in their opinion:

“¢(1) The nickel ore deposits of Ontario are much
more extensive and offer better facilities for the pro-
duetion of nickel at a low cost than do those of any
other country. Nickel-bearing ores oceur in many parts
of the world, but the great extent of the deposits in
this province, their richness and uniformity in metal
contents, and the success of the industry, point strong-
ly to the conclusion that Ontario nickel has little to
fear from competition.

““(2) Any of the processes now in use for refining
nickel could be successfully worked in Ontario, and eon-
ditions and facilities are at least as good in this pro-
vince as in any other part of Canada.

““(3) In view of the fact that practically no chemi-
cals are required, that there is a much more complete
saving of the precious metals, especially platinum and
palladium, and that electric power is cheap and abund-
ant, the most satisfactory method of refining in On-
tario will be the electrolytic.

‘“(4) The refining of nickel in Ontario will not only
henefit the nickel industry, but will promote the wel-
fare of existing branches of the chemical and metallur-
gical industries, and lead to the introduction of others.

““(5) The methods employed at the Ontario plants of
the two operating nickel companies are modern and
efficient, although there are differences in both mining
and smelting practices. It is the consistent policy of
both companies to adopt all modern improvements in
plant or treatment. Even during the present time of
acute pressure the Canadian Copper Company has ma-
terially inecreased its output without substantial en-
largement of its plant, and the loses in smelting are
less, both at Copper Cliff and the Mond plant at Conis-
ton, than they were a year ago. These companies have
each had their experimental stage, neither has asked
nor received any Government assistance, and both have
earned the success which they have achieved.

‘“(6) The present system of mining taxation in On-
tario is just and equitable and in the public interest,
and is the best system for this province. Any question
of change is rather one of rate than of principle.

““(7) Experiments have been undertaken by the Com-
mission in the production of nickel-copper steel direct
from Sudbury ore, and also in the electrolytic refining
of nickel. Certain improvements in the latter process
have been made the subject of application on behalf of
the Government of Ontario for patents in Canada, the
United States and Great Britain.”’

DEEP DRILLING AT SUDBURY.

Deep drilling of the Frood Extension property own-
ed by the Mond Nickel Company, is to be undertaken.
The hole will be put down 3,000 £t. Smith and Durkee
of Sudbury will do the work.
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MINERAL DEPOSITS NEAR KINGSTON, ONT.*
By M. B. Baker.

It has been frequently stated that there is probably
no other area of equal size, which has produced such a
variety of economic minerals as has that contiguous
to Kingston, Ontario. Within fifty miles of this city
there has been produced from time to time the follow-
ing products: Mica, phosphate, graphite, gold, arsenie,
copper, iron, lead, zine, barite, tale, corundum, feld-
spar, quartz, actinolite, molybdenite, fluorite, pyrite,
building bricks, lime, cement, building stone and road
metal.

It is a fundamental principle of economic geology
that all metalliferous as well as other constituents of
rocks have been derived ultimately from the interior
of the earth, have been brought to or near the surface
through igneous activity, and have there suffered, as
a rule, further concentration by natural processes, to
become of economic value. With three periods at
least, of igneous activity proven in pre-Cambrian
times, namely, the Laurentian, the Algoman, and the
Keweenawan, it is not surprising that these rocks
should carry economie deposits of considerable variety
and substantial value.

Feldspar.

Among the intrusive rocks in the Kingston area are
the pegmatites of late Algoman age. These are found
cutting the large main masses of Algoman granite, as
well as the earlier Laurentian and Grenville series.
They are very coarse grained as a rule, so much so
that their chief constituents, feldspar and quartz, are
mined separately in large quantities. This is only pos-
sible where these dikes cut gneisses, in which case
they yield a beautiful feldspar carrying 13 per cent.
of potash. These dikes have generally a pink colour
and are very coarse grained. Most of this feldspar is
mined about  Verona and Bedford, on the Canadian
Pacific railway, and is shipped from there to the
United States, to be used for glazing white earthen-
ware dishes, lavatory equipment, terra-cotta tiling,
electric insulators, reflectors, ete. The quartz is ship-
ped to the Niagara peninsula for use in the various
silicon combinations, so largely manufactured there.
A more recent use of the second grade of feldspar is
for the extraction of its potash for the manufacture
of artificial fertilizers. This industry may be consider-
ably developed in the near future. ; 4

Where Algoman dikes cut Grenville erystalline lime-
stones, they are no longer pink, but white or bleached,
and do not show the constituents segregated into masses
fit for mining; but, on the contrary, exhibit the most
intimate mixture of their quartz and feldspar. Much
of it is actually graphic granite, where the most pro-
nounced intergrowth is evident. The feldspar in this
case is no longer the potash-rich orthoclase and miero-
cline, but is a pale to white oligoclase, which carries
about 6 per cent. of potash and 3.5 per cent. of soda.
From these facts it is clear that the Algoman pegma-
tites are of economic value where they cut gneisses, but
are of no worth where they cut the crystalline lime-
stones. This fact should prove instructive to prospect-
ors in the search of additional supplies of feldspar in
this and adjoining areas.

Mica and Phosphate.

Southeastern Ontario has long been known as an
important producer of amber mica. In the ‘‘Geology
of Canada,’’ issued by the Geological Survey of Can-
ada in 1863, reference is made by Sir William Logan
, to the occurrence of mica in this region. On page 796

* Extracts from a report published by the Ontario Bureau
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is a brief statement of important mica occurrences in
Ontario, and the paragraph closes with this statement :
‘“‘It appears probable that by further exploration in
this region, and in Grenville, sufficient quantities of
mica could be obtained to supply a large demand.”’

All early reports of mica occurrences speak of its
association with phosphate, and the phosphate indus-
try flourished long before the mining of mica was
carried on. In 1868 apatite was mined by the Rideau
Mining Company in North Burgess township, and was
shipped to Germany, It then brought seven dollars
per ton. In 1871 apatite was discovered in the town-
ship of Loughborough by H. G. Vennor. Mica then
began to he mined as a by-product in the phosphate
industry. It was not, however, until after 1890 that
there was any appreciable demand for mica. Of the
great amount that had been mined in the phosphate in-
dustry, and thrown on the dumps, only a very small
portion of the choicest sizes procured a market.

After 1890 both mica and phosphate found sale for
a while, but the placing of the easily mined phosphates
of the southern States on the market soon stopped the
sale of the harder and more costly phosphate of south-
eastern Ontario. The mica industry continued to
grow, however, and has been a valuable one ever since.
It is not the writer’s intentionf to deal in detail with
this industry, a monograph, No. 118, having been
issued by the Department of Mines, Ottawa, in 1912,
which is full of information for those who wish it in
detail. There are certain points, however, regarding
the origin of mica and phosphate deposits that do
seem worthy of note here. The detailed mapping ot
this area gave the writer an opportunity to study, and
aid in deciding, some much debated points as to the
origin of phosphate and mica deposits in pre-Cambrian
rocks.

It is probably natural that the first theories of origin
suggested for phosphate should be organie, and early
Canadian geological literature assigns this theory.
Vennor, G. M. Dawson, Fielding, Davidson, J. W. Daw-
son, and Harrington claimed that the phosphate ae-
posits were derived from .organic remains, originally
present in the sedimentary gneisses and limestones in
which they are now found. History repeats itself, and,
as in all similar discussions, an exactly opposite view
was soon put forth by other geologists. Quite in con-
trast with the organic theory was the theory that these
deposits were of purely igneous origin. This theory
has been supported by Selwyn, Bell, Ells, Coste, and
others.

Coste sums up the matter thus: ‘“We believe we have
gathered year after year strong and clear evidence to
show that not only our deposits of iron ore in Archean
rocks, are of eruptive or igneous origin, but also that
our deposits of phosphate are exactly similar, and have
also the same origin.”’

Two theories more opposed in character, could not
have been put forth to explain the same phenomenon,
but there was considerable evidence for each, and
from the study of individual deposits, it would be al-
most possible to prove either theory. The writer, after
mapping this area geologically, saw certain relation-
ships which show that both of these theories are parti-
ally correct, but that a combination of the two is neces-
sary to account for the deposits satisfactorily, Certain
essential ingredients were present in the sedimentary
rocks as claimed by the first school ; while certain other
ingredients were introduced by the igneous activity,
and the aqueo-igneous combination produced the re-
sults now found.

of Mines.
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Deposits carrying phosphate and mica are often of
quite irregular shape, the so-called ‘‘pockets.”’ As a
rule they are rather vein-like in that they follow the
strike of the gneisses, or the contacts of the gneisses
with erystalline limestones. A few deposits do cut
across the general rock structure at an angle. Gener-
ally there are no walls, or sharp contact planes, be-
tween phosphate deposits and their surrounding rocks.
The beds are extremely irregular in shape, and only
rarely does anything like a true vein show. The de-
posits are usually made up of pyroxene, phlogopite,
apatite, and caleite, named in the order of their erys-
tallization. Many of the mica deposits are free from
calcite, and some are free from apatite or phosphate,
but none are free from pyroxene.

This has led to the common statement that our mica
and phosphate deposits are found in ‘‘pyroxenites,’”
and these pyroxenites have been deseribed as intrusive,
plutonic masses of coarse crystalization, which have in-
truded the gneisses and erystalline limestone. This is
what a pyroxenite should be, but not what these actu-
ally are.

The writer got his first hint as to the explanation of
the origin of these deposits while examining a contact
of Algoman. granite with Grenville erystalline lime-
stone on lot 5, concession VI., of township Storrington.
The contact was a clean one bhetween these two rocks.
Along the contact were developed scattered crystals
of pyroxene, phlogopite, apatite, calcite, scapolite,
graphite, and other minerals, showing clearly that
these minerals had developed as contact metamorpnic¢
crystalization, and were the result of a siliceous magma
coming in contact with a dolomitic limestone country
rock. The lime and magnesia acquired from the dolo-
mite formed with the silica of the intrusive the miner-
als found in these so-called ‘‘pyroxenites;’’ the neces-
sary amounts of alumina, iron oxides, and alkalis, be-
ing just as easily accounted for as the more abundant
constituents. :

In the Kingston area Laurentian granites intruded
the Qrenville limestone and lime-holding sediments in
great amount; and these intrusions usually produced
an elongated lens-like, or plate-like shape, depending
upon the perfeection with which they followed the
structure of the pre-existing gneisses and schists of
Grenville age. It is obvious therefore that the con-
tacts would be vein-like in shape, as a result of follow-
ing the gneissic structure of the country rocks. Thus
the shape of the so-called ‘‘pyroxenite dikes’’ or mica
veins is accounted for. They are simply contact meta-
morphic deposits produch by the intrusion of 'ghe
siliceous Laurentian granite into the basic Grenville
limestone, rich in lime and magnesia.

Testing this theory the writer then traced the con-
tacts of the main Laurentian belts with the erystalline
limestone, and was astonished to find how perfectly the
economic deposits of mica are strung along such con-
tacts. In many cases the contact produced a rather
compact, fine-grained, erystaline rock, composed large-
ly of pyroxene, mica and apatite, which could very
easily be taken for a pyroxenite. Its position would
appear to be intrusive into the” Grenville limestones
and gneisses, as has been so frequently claimed. At
other places, more open and spacious contacts would
develop the large erystals for which this class of de-
posits is famous, Mica erystals measuring six feet
across the base have been found in the Canadian Gen-
eral Electric Company’s mine at S_ydenhan_l. Pyroxene
erystals six inches square and eighteen inches long;
apatite crystals ten inches in diameter; sphene four
inches in cross section; zircon half an inch to a side
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and an inch and a half long, and other erystals of
similar dimensions, have made these deposits famous
as collecting ground for mineralogists.

The bulk of the deposits are of course along the
contact in vein-like bodies, but certain fractures cross
the gneiss and bedding planes of the crystaline lime-
stone, giving rise to the so-called ‘‘cross-fissures,’’ or
dikes, which cut the structure of the country rock. It
is clear that the size of the crystals, and therefore the
economic value of the mica deposits, depends on the
openness of the ground in which the crystals grew.
Great areas, therefore, of so-called. ‘‘mica rock,”’
pyroxene and phosphate, are found which yield no
marketable mica, and are readily taken for basice in-
trusive igneous rocks. They are too dense and com-
pact to have given opportunity for the development
of large erystals and are therefore of no economic
value. The writer would, therefore, advise prospectors
for mica to search out contacts of crystaline limestone
with Laurentian gneisses, and following along these
contacts, searching for places where sufficient open-
ings or spaces were formed to allow for the growth of
large crystals. That the granite intrusion which
caused the metamorphism and mineralization, was
Laurentian in. age, and not Algoman, is certain, be-
cause both Algoman and Keweenawan dikes cut these
mica-phosphate deposits.

It has been stated in the literature, and more fre-
quently by mica miners, that mica is ‘‘pockety,’”’ and
only ‘‘superficial’’ in its development, and that it wili
“‘not go deep.”” These statements are only partly true.
There is no reason to limit the depth to which mica
may be found, but it is such an easily cleavable and
very fissile mineral that, at depth, mica crystals are
apt to slip and be wrinkled or crumpled by pressure,
which renders them useless for economiec purposes.
Just as one often says that certain segregated ores have
a commercial wall, so one ecan say that mica has a com-
mercial depth. If there has been no serious pressure
to deform the mica physically, there is no reason why
it should not follow indefinitely down the contacts on
which it has formed. '

Lead and Zinc.

In the year 1870 an outerop of galena was found on
the south half of lot 16, concession IX., of Loughbor-
ough township. It was worked in a desultory fashion,
by the local inhabitants for five years. Sufficient
galena was shown to attract an English company, and
in 1875 the Frontenac Lead Mining and Smelting
Company was formed. This company sank a shaft 250
feet deep, and ran five fifty-foot levels. In five years
it took out over 2,000 tons of ore, which was reported
to average 12 per cent. in lead, and five ounces of silver
to the ton of galena.

This company traced the vein to the northwest for
about three-quarters of a mile, and opened up two
other shafts, showing a mixed ore of galena and zine
blende. The ore at the original opening, or No. 1
shaft, was entirely galena. The vein was traced, also,
to the southeast into concession VIIL, a distance of
rearly a mile, where the large mass of Algoman gran-
ite, shown on the map, is met with, and where the vein
showed no further development. At shaft No. 1 the
wall rocks are gneiss, partly Laurentian in age and
partly Grenville in lit-par-lit intergrowth. This coun-
try rock extends southeast to the Algoman intrusive.
Following the vein northwesterly from No. 1 shaft, it
passes into a small swamp, and when it emerges at the
other edge, the wall rocks are Grenville -crystaline
limestone. The contact betveen tlie gneiss and crys-
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taline limestone lies in the swamp and cannot be seen,
but at the southwest edge of the swamp a belt of pyr-
oxene phosphate rock is developed, carrying mica as
has just been described.

The gangue of the lead vein is coarsely crystaline
calcite, which makes a wery striking vein in the gneiss
and crystaline limestone. It is from six to twenty teet
in width, dips vertically, and shows a remarkable rib-
boned or banded structure with the sulphides of lead
and zine. It is evidently a typieal encrustation vein.

Regarding the origin of this deposit it is evident
that the opening is not the result of solution, for the
vein is a distinct fissure at least one and a half miles

&
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Paving and Building Stone. '

The Algoman formation around Findlay station, on
the Grand Trunk railway, possesses such splendid
joining that it has been quarried for building stone and
the smaller blocks have been chipped to cobble-stone
size and sent in car-lots to Montreal, Toronto, Ottawa
and other places to be used for paving purposes. Both
the granitic and syenitic phases of the Algoman have
been used from this vicinity and both yield an excel-
lent cobble stone. Larger blocks, the quality of which
is excellent, have been, and are still, quarried for build-
ing purposes.

Vin e

by

Geology and Mineralogy Building, Queen’s University, Kingston, built of Black River limestone.

long, and with distinet strike and dip, sharp clean-cut
walls, no impregnation of the country rock by ore or
gangue, and cuts at least one contact between gneiss
and crystaline limestone, across their general strike.
It is clearly a fracture of post-Laurentian age. To-
wards the southeast the vein soon meets the great
Algoman batholith south of Perth Road. In other
parts of southeastern Ontario north and west of this
area, the Algoman has been shown to be the immediate
cause of certain gold-bearing quartz bodies, and these
auriferous quartz bodies often show galena as an ae-
companying constituent, for example, the Belmont,
Deloro, Ore Chimney, Big Dipper, and other gold de-
posits. The Algoman granite intrusion, therefore,
possibly caused the fracturing, and produced the space
necessary for the orehody; while the mineralizers that
accompanied the end action, or pegmatitic phase of the
Algoman, could contribute the ore filling; the highly
caleareous Grenville country rock would contribute
the gangue of calcite.

Building Stone.

As already mentioned, the Algoman granites and
syenites around Findlay have been quarried into large
blocks and shipped for building purposes. Algoman
granite was also quarried at Barriefield and good red
granite blocks were obtained. A solid, fresh, even-
grained Algoman mass would yield good building stone
in most places. Only rarely does it show any gneissic
tendency, it is for the most part massive, and its re-
markably good jointing makes quarrying a rather easy
matter.

The Potsdam sandstones, particularly the red fer-
ruginous sandstone, has been quarried and used for
decorative stone in brick buildings, and at other times
for the whole structure. 3

The writer suggests that the buff to white lower beds
of Potsdam sandstone are so free from iron and other
impurities that the refuse material from a quarry
might prove very waluable as a source of glass-sand.
The Potsdam exposures on the St. Lawrence waterway,
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on lots 28, 29 and 30, concession II., township of Pitts-
burgh, would be worth investigation in this respect.

Kingston has long been known as the Limestone
City, owing to the fact that a large number of its
homes, as well as its public buildings, are built of this
rock. It is doubtful if any better building stone is to
be found in Canada than the Black River beds of
Kingston and vicinity. They yield a beautiful dove-
blue colored stone, of very even grain and of almost
any desired thickness of bed. They are remarkably
free from fossils and, therefore, yield uniform, even-
grained blocks. They are easily quarried almost any-
where in the vicinity and are soft and easily shaped
when freshly quarried. They soon lose their quarry-
sap, however, and whiten, and harden very much after
exposure, giving the building a greyish-white appear-
ance that is clean and attractive. Kingston’s publie
buildings, churches, city hall, court house, .hospital,
penitentiary, Rockwood asylum, and the splendid
group of Queen’s University buildings, are all built
of this Black River limestone. It is doubtful if any
finer group of buildings for uniformity of material is
to be found in the Dominion. The freedom from fos-
sils is the chief feature of this success. For uniformity
of texture and evenness of grain the writer has seen
nothing to surpass the limestone of this area as a build-
ing stone. The accompanying illustration, reproduced
here by courtesy of the Ontario Bureau of Mines, is of
a building constructed of Black River limestone.

Building Brick.

The Pleistocene deposits of the Kingston area are
not well suited to the manufacture of brick. The sur-
face deposits are Saugeen clay; thin-bedded interla-
minations of calcareous and ferruginous eclay. The
layers rich in lime burn to buff or so-called white
brick ; while the ferruginous layers burn to a rich red.
The result is that the clays when dug dre mixed aup,
and as perfect mixing is most difficult the produect is
spotted. The body of the brick is red, but buff spots
of calcareous clay are scattered through it, in many
cases spoiling the brick for any purpose except inside
walls. If the clays can be thoroughly mixed together,
the red ferruginous clay will mask the buff or white
burning clay, and a good red brick will result.

Trap.

The Keweenawan trap dikes, of which many occur
in the Kingston area, would yield the very best road
metal procurable for macadam roads. Dikes on lot 18,
concession IX., township of Storrington, have been
quarried. As the product was mistaken for magnetic
iron ore it is still on the dumps. This dike is most
handily situated for mining and shipping by boat on
the Rideau canal. Similar dikes oceur at Washburn,
also on the Rideau canal, and quite handy for water
shipment. Unfortunately these dikes are of rather
small dimensions, so that the supply of road metal is
limited. Other larger areas of trap and basaltic rocks
occur about Jones falls on the Rideau canal. These
might prove of sufficient size to supply much needed
road metal. 7

Lime.

The Grenville crystaline limestones have been much
used as a source of lime. In the vicinity of Verona
and Bedford, splendid kilns were erected and lime
burned for shipment over the Canadian Pacific rail-
way. The Ordovician limestones about Kingston would
yield the highest quality of lime, but at present no kilns
are being used on either class of rock except for purely
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local supplies. It would be difficult, however, to find
more suitable limestone or more favorable locations for
shipping than are to be had in this vieinity.

Barite.

On lot 17, concession IV., of the township of Kings-
ton, is a barite vein that cuts the flat-lying Ordovician
limestone. At this point it is from one to four feet
wide. It dips vertically and strikes northwest; it is
claimed it ean be picked up along this strike for a dis-
tance of fourteen miles. The limestone is dense and
hard with shaly partings, and its contact with the
barite is very sharp and clean; there is no transition
whatever from the vein into the country rock. More-
over, along the contact is a coating of anthraxolite,
and some fluorite, all of which the writer takes to in-
dicate that this vein has not filled from the surround-
ing country rocks, but owes its origin to an aqueo-
igneous source.

Approximately one hundred tons of barite have been
mined from the east end of this vein. The mineral
was ground in an old burr-stone flour mill near by and
shipped as a mineral pigment for paint manufacture.
Nothing has heen done with this vein for over twenty
years.

ENLARGING PLANT AT HAMILTON.

In preparation for the prosperous times which the
company anticipate will prevail after the close of the
war, the Standard Underground Cable Co. of Canada,
Limited, is making an addition to its factory at Ham-
ilton, Ont., which when completed and equipped with
the necessary machinery, will represent an investmens
of $50,000.

The new building will be devoted exclusively to the
uses of the wire drawing department, and, in addition
to housing the former equipment, will contain mater-
ial additions of mew machinery of the latest design
capable of drawing wires ranging in size from No. 40
B. & S. €., which is about the thickness of a hair, to
the largest size of trolley wire; also machines for
grooving trolley wire and for rolling flats and squares
such as are used in the manufacture of magnet wire.
There will also be two new ‘‘Bright-annealing’’ fur-
naces for annealing or softening the wire after it has
been drawn.

MINES BRANCH PUBLICATIONS.
Produetion of copper, gold, lead, nickel, silver and
other metals in Canada during the calendar year 1915.

Production of cement, lime, clay products, stone and
other structural materials in Canada during the cal-
endar year 1915.

Preliminary report on the mineral production of
(‘anada during 1916, by John MecLeish,

COPPER PROPERTY OPTIONED.

The Vietoria copper property near the Eustis mine,

Quebee, has been optioned by C. H. Hitchcoek, repres-

enting the Canadian Copper Co., of Copper Cliff, Ont.
Exploration by diamond drilling is under way.

LA ROSE. ]
‘Work has been discontinued at the Maidens-Mae-
donald property in Deloro township, which was being
explored by the La Rose Company.
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UTILIZATION OF PEATII.
By Louis Simpson.
(Continued from March 15th issue.)

Capital Cost of Peat Manufacturing Plant; By-Product
; Recovery Plant; and Power Plant.

Peat, taken from a drained bog, contains approxi-
mately 85 per cent. moisture.

Peat, immediately before turning, contains approxi-
mately 65 per cent. moisture.

Peat, immediately before cubing, contains approxi-
mately 45 per cent. moisture.

Peat, 10 days after cubing, contains approximately
35 per cent. moisture.

Peat, 10 days after cubing, but harvested during hot
weather, contains 25 per cent. moisture.

It seems preferable to designate these several grades
of peat not by their moisture content—which, hither-
to, has been the case—but by their dry fuel content:

Bog peat has approximately 15 per cent. dry fuel
content.

Peat fuel, 10 days after cubing, has approximately
65 per cent. dry fuel content.

Operating Period.—In Denmark, the operations of
peat harvesting, in favorable seasons, commence as
early as the 6th of April. When peat is harvested for
use in gas producers, excavating may be begun not
only earlier, but may be continued later than when
the peat harvested is intended for domestic consump-
tion alone. When peat is to be used in by-product gas
producers, the harvesting may be almost invariably
commenced prior to the 10th of April, and may be con-
tinued until the end of September, or even until the
end of October. Thus, 158 working days are easily
available; but to be conservative, the operations of
150 days, only, are considered. Peat containing as
much as 40 per cent. moisture can be used in gas pro-
ducers; and since over 10 per cent. of the contained
moisture may be driven out of the peat by the use of
special devices, which are not costly, and which are
used in connection with the bunkers which store the
peat and which are located over the gas producers, it
is probable that peat which, when placed in the bunk-
ers, contains as much as 50 per cent. moisture may be
used with safety.

Nuniber of Excavators.—Two excavators, working
two shifts of 10 hours each, should produce 1,160 short
tons of 65 per cent. peat daily; providing they are op-
erated as described in Part I. The production of each
excavator should be, at least, 29 tons of 65 per cent.
peat per hour, or 580 tons per day of two shifts of 10
hours. Working 150 days, one excavator should pro-
duce 87,000 tons. Two execavators should produce
174,000 tons of 65 per cent. peat, per season.

Labor.—The labor required per day to operate two
excavator units, working double shift of 10 hours each,
is as follows:

Per day

2 Excavators: 4 operators at $3.00 per day..... $ 12
4 assistants at $2.25 per day..... a9

4 laborers at $2.00 per day..... 8

' 6 Spreaders: 12 operators at $2.25 per day..... 27
12 assistants at $2.00 per day..... 24

12 laborers at $2.00 per day..... 24

2 Tracks: 8 laborers at $2.00 per day..... 16
Rolall: 7 06 MeTl COSTINE 2. oo ot o 5 oo $120

Thus, 1,160 tons of 65 per cent. peat are excavated,
per day, at a cost of 10.35 cents per ton.

Turning.—Boys should be employed for this work.
They should be paid by piece work, at a rate per 1,000
bricks, that will yield them (when industriously
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working), $1 per day of 10 hours. One boy can turn
15,000 bricks of the standard size, viz., 8 in. x 4 in. x
4 in. As intimated in Part I., it is proposed to increase
the size of the bricks, making them as large as the
boys can turn, without reducing the quantity so turn-
ed. The present standard size was fixed to suit the
requirements of domestic trade, and not to suit the
economy of manufacture. Under the proposed altera-
tion, it is estimated that employment would be given
to 33 boys, at a cost of 2.83 cents per ton.

Cubing.—Boys and young men should be employed
for this work. The wages paid are based on 8,000
bricks being cubed by each operative in one day.
Fifty-two boys are employed at a cost of 5.35 cents
per ton. :

Loading.—If loading is done into trailers drawn by
specially constructed electrie or gasoline tractors—the
trailers heing worked by specially constructed trans-
portable loading machines, there would be employed :
8 men and 32 boys, at a cost of 4.45 cents per ton.

Transportation to Gas Producers.—This is proposed
to be done by a combination consisting of specially
constructqd tractors, as before mentioned, drawing
self-dumping trailers to certain central fixed stations,
located outside the bog, and working in connection
with Ambursen aerial tramways. Extra trailers would
be provided, so that while one loaded set is being
hauled to the central station, the other set will, in its
turn, be loaded. At the central station the trailer
loads are quickly dumped. The peat is then taken hold
of by a mechanical loader, by which means it is loaded
on to the trays of the aerial tramway, which delivers
the peat into the bunkers over the gas producer, or
into the receiving hopper of a breaker, which, in its
turn, delivers into the aforementioned bunkers. This
proposed arrangement requires the attention of 12
men, entailing a cost of 2.5 cents per ton.

Ann_ual Preparation of the Bog.—This preparatory
work, is required in order to facilitate the subsequent
seasons’ operations, and ineludes the cost of turning
and relocating the excavators. It is done by certain
of the regular staff, after the work of harvesting is
completed. It will cost less than 0.50 cents per ton.

Summary of Wage Cost in Making and Delivering

Peat Fuel.

Men. Boys. Cost per ton.

Excavating and spreading.. 56 0 10.35 cents.
PN gs: 5o e e e e I ag LRI
CHIDITE - s e et St e D (57315 et
Lioading : using loaders. . ... 832 445 ¢
Mransportalons Setis ans a0 0 2:000 50"
Préparing Do Tl ol L SRe i 0507 3

L oy £ pe A 06 LT 26.00 cents.

Calculated upon an annual production of 174,000
short tons of 65 per cent. peat per year.
Cost of Plant.
Peat bog and lands, including drainage: 6,000

goresiat: BIRoliasciian it o Lup s Sop e A $ 45,000
Legal and other initial organizing expenses.. 5,000
2 Improved excavators, with 3 pulpers, elec-

tric motorandimmask: b S a R 30,000

6 Spreaders. . .
2 Tracks, each supplied with dump ecars for

REE s T U S T R K e el o e s
2 Tracks for ends of bog, and 4 removable

gt 1 0T SRR S LU SRR b N S
2 Motor tractors, with 16 trailers, and 4

transportable logdprantvg  dul s ot h Tuisali s o et

4 (lentral stations, equipped with mechani-
cal loaders. . . . .

-
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Ambursen automatic aerial tramways...............

55,000
s e M LT B A AT e M B St 3,000
$150,00C
Total Cost of Manufacturing Peat.
Power.—Taken from our own power plant, 150

E. H. P., for 6 months at $10 per E. H. P.

VB OT ALty b AN e L VB NRERL T B e L $ 750
Taxes.—Municipal, school; and provincial.... 2,000
R D B b STl B R e et N oY o 4,000
Gasoline, lighting, oil, and sundries......... 5,000

*Depreciation—T71% per cent. upon $100,000.. 7,500

Total cost per ton on yearly output of 174,000

tons of 65 per cent. peat at 11.07 cents... $19,250
Wages cost per ton on yearly output of 174,-

000 tons of 65 per cent. peat at 26.00 cents 45,490

Grand total (37.07 cents per ton).... $64,740
(To be Continued). '

BOOK REVIEW

SUBSIDENCE RESULTING FROM MINING. Young
& Stoek. University of Illinois Bulletin. Bulletin
No. 91. Published by the University of Illinois,
Urbana. Chapman & Hall, Ltd., London, European
Agents.

The , University of Illinois has issued a work on
‘“‘Subsidence Resulting from Mining,”’ by L. E. Young
and H. H. Stoek, which contains much valuable data
on a subject that is a constant-source of trouble to coal
miners, especially where coal mines are worked in
populated distriets. The work is a result of a co-oper-
ative agreement between the Engineering Experiment

Station of the University of Illinois, the Illinois State.

Geological Survey and the United States Bureau of
Mines.

Dr. Young is the mining engineer for the Illinois
Coal Mining Investigations, and Mr. Stoek is Profes-
sor of Mining at the University of Illinois, and was
formerly the editor of that excellent mining periodical
(now unhappily absorbed in another technical peri-

odical) known first as the ‘‘Colliery Engineer’’ and’

later as ‘“‘Mines and Minerals.”’

The work deals with the whole problem of coal mine
subsidence very comprehensively, giving details of
actual subsidence, shows the geological conditions that
affect subsidence, reviews the historical theories re-
lating to subsidence and makes some new contribu-

tions to the data on this subject. The work goes ex-:

tensively into the technical details of filling the waste,
both by ordinary stowing and by ‘‘flushing’’ or
hydraulie filling. Full references to the legal aspect
of subsidence are made. Not the least valuable fea-
ture of the work is the most extensive bibliography
appended, which fills twenty-five closely printed pages,
and seems to have been drawn from the mining litera-
ture of the whole world. w8

The University of Illinois has already achieved a
reputation for its monographs on engineering pI:Ob-
lems, which will be added to by this latest publication.

The work contains some interesting references to
sub-aqueous mining, and Canadian readers will note
the references to work of this character at Wabana
Mines, Newfoundland, and at the coal mines of Cape
Breton Island.—F. W. G.

THE CANADIAN MINING JOURNAL ; 151

ADVANCES IN METHODS OF ORE TREATMENT.

During the week of February 19-24 the annual
Northwest Mining Convention was held in Spokane,
Washington.  The season of the afternoon of Feb-
ruary 23 was under the auspices of the Columbia
Section of the American Institute of Mining Engineers,
and at this Prof. Francis A. Thomson, head of the
Department of Mining Engineering of the State
College of Washington, Pullman, Washington, pre-
sented a paper entitled ‘‘Advances in Methods of Ore
Treatment in the Last Five Years,”’ the purpose of
the author, however, having been to confine himself
to non-ferrous metallurgy, and to touch only on those
points of progress which he considered of surpassing
importance. - The following is an abstract of the
paper. <

Flotation Concentration.—Far exceeding all other
metallurgical events in significance, actual or poten-
tial, stands the progress of froth flotation. - Five years
ago all of us were skeptically inclined as to. the effec-
tiveness of this method of concentration, but we were
mistaken. Today the flotation process takes rank as
the leading single process of ore treatment in the
United States. The distribution of the quantity of
ore treated as between major processes in the United
States is about as under:

Tons per Annum

Flotation conecentration . ... .. 30,000,000
Copper smelting ............ 26,000,000
Gravity concentration ....... 25,000,000
Gold and silver milling ..:... 13,000,000
Liegdismeltimg < it il s 5,500,000
Gineisprelting. Yt s N Gei o b 1,000,000

Probably about the same proportion will apply to the
World’s production, except that the proportional
tonnage treated by copper smelteries will be less and
that by gold mills greater than is shown in the fore-
going table.

It would, perhaps, be easier to show what minerals
the flotation process is not adaptable for than to
enumerate all to which it is being applied, for ores
of gold, silver, copper, lead, molybdenum, cinnabar,
tungsten, and others are being successfully. treated by
it, and it is proposed to apply this process to other
substances as far apart as placer gold and anthracite
coal.

Electrolytic Process.—Next in significance to
flotation may_be placed the electrolytie process for the
recovery of zine. In this process the zine concentrate
is roasted, and then it is leached with sulphuric acid
made fro_m the roasting-furnace gases; the solution,
aft?r purification, is electrolyzed and the zine is pre-
cipitated on aluminum sheets, from which it is stripped
and melted into ingots. The zine thus produced is of
exceptional purity and commands a higher price than
that produced by distillation, to the extent of a pre-
mium of two eents a pound.

Notwithstanding the protests of the furnace-zine
men, the electrolytic zine process is sueccessful, and
1t 1s going to make zine distillation look to its laurels.
One great advantage possessed by the electrolytic
process is its suitability for the treatment of lower
grade and in certain respects more complex zine ores
than is possible by the fire method. Owners of lead
mines in the West have long suffered from penalties
levied for the zine content of ores they shipped to
lead smelting works. If electrolytic zine plants
shall become attachments of lead smelteries, as at

* Note.—It is considered that the land from which the peat has been taken can be used for agricultural
purposes. In that case it could be disposed of at a price equal or nearly equal to that originally paid. Hence
there is no need to provide a depreciation fund with regard to the land.
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Trail, B.C., then producers may hope that zine in lead

ore may become a source of profit rather than a loss
by penalty.

Ore-dressing.—It is also found that momentous
progress has been made in the field of ore-dressing
through the development of flotation; in zine ore
treatment by leaching and electrolysis, in the leaching
of copper ores, and in the improvement of copper-
smelting practice.

Copper Metallurgy.—In copper metallurgy, leach-
ing has made great strides. Naturally, flotation has
checked any tendency to leach lean sulphide copper
ores. It is, however, an open question whether
roasting and acid-leaching of flotation concentrate
may not in time seriously invade the field of the rever-
heratory furnace for copper recovery.

The period under review has also seen complete revo-
lutionary change of practice in copper converting, in
the substitution of basie lining of the vessels in which
the metal is blown to blister copper for the siliceous
material heretofore used. It is common to figure each
siliceous lining as being good for 20 tons of copper,
while a basic lining is found to be good for as high as
20,000 tons, which has allowed the use of larger units
and decreased the time and cost of operation.

General.—In the metallurgy of gold, silver, and lead
there is little of note to record. One of the largest gold
mills in the world is that built near Juneau, Alaska,
by the Alaska Gold Mining Co., this mill having a
1,000-ton eapacity. There concentration precedes amal-
gamation or cyanidation of the concentrate, and the
plant is doing good work.

In crushing as a preliminary to concentration, the
tube-mill has found general adoption, either in the
conical or the short eylindrical tpye. The advantages
of the ball mill, long in use in Europe and Australia,
are now recognized in Ameriea, and American metal-
lurgists have improved on the European type.

Another field is that of by-produet recovery from
smeltery smoke fume and dust. Faecilities for recover-
ing sulphuriec acid are now possessed at some smelting
works and at many the sulphur is now being conserved.

Conclusions.—TIn conclusion, it is found that moment-
ous progress has been made in the field of ore-dressing
through the development of flotation, in zine ore treat-
ment by leaching and electrolysis, in the leaching of
copper ores, and in the improvement of copper-smelting
practice.

If one were venturing into the field of prophecy he
would predict the growth of flotation and of hydro-
metallurgy with a gradual encroachment of these two
upon the realm of pyro-metallurgy.

One significant feature of the progress here reviewed
is that practically all of it has occurred west of the
Rocky Mountains and under the direction of American
engineers and metallurgists, and as the result of sound
training coupled with long experience and diligent
application. ' ‘

Dr. E. T. Hodge, professor of geology at the Univer-
sity of British Columbia, recently lectured in Van-
couver on “How Mountains Have Been Formed,’’ illus-
trating his address with numerous instructive lantern-
slide views. Later, he took part in the proceedings of
the Canadian Mining Institute at the meeting of the
Western Branch. - o W
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ADDITIONS TO HOLLINGER PLANT.

Additions to plant at Hollinger Consolidated mines
during 1916 cost $599,417, distributed as follows:

Buildings.
IV Sad ATETONE: A uiin i bl iltiie i toysi o 455t e dfats $59,217
Cyandde  plant .. ol o e e e 23,715
“Central shaft headgear ...........ceecoes 23,465
Administration building ................. 19,207
Directors’ lodge ........... s b s o 9,362
AR O Ie T BLRTION ) toiis o vl vie sl ecs ovetd o 6,341
D a5Y B b o ALV B T S B S o PR e 5,776
Central-shaft plantt oyt el aeta iz, 4,322
11 5 | AR e e ek DA e L R R i 1,254
Acmeholst house oot Sl it s e o niosans 1,111
ClomPressor  plamits s ool s 7aa s s ot e o e s 449
POWA ST TRaRAZ TIOR3 ickiematers s sieis ool is 400 wroid 386
MISCOTIENEOUE, . 5o sd e dostt s s s 942
Equipment.
Centralah af b D s o e B on e e ta $183,079
VAL A e ORI e (e s s o ol e 144,642
KIVATLAS Plamt Lo v 8o S8 e et iy oy 44,456
Transtormer station i i i i e 44,816
MiNe oquiPI SN s ais e i fvte ai s o v S 5a s ool 5,692
Acie hoigting plant .ol . 0. i veaiiae 5,108
M Chinie S RIOD o ¥ broks s o s ians ity e Pt 3,355
HRCe “HXCUTOS v # < saleis)e: iaiore s e bl aioie s 3,289
VD5 = 4d Vo e o - - iy e RS N Y e TR ) 2,606 -
Stirfacecplant . iu. sl Fien e Sl e 2,398
Tatitnes  Tamnaer & ot e e 2,217
RAI WA BIAIIE *5oy s s il i i S s & ofod 1,445
NS B I COUS o i S s v s e s o 258
ICamp ledyipment o i ke Nt e R 495

HOU'SING OF UNDERGROUND CABLES.
In placing electric cables in underground conduits
or in laying them on the bottom of a body of water,

frequent joints are necessary. These are apt to pe

weak spots both electrically and mechanically unless
properly made and protected. A new and improved
type of joint-box or housing for useé on submarine
cables has recently been developed and perfected by
the Standard Underground Cable Co. of Canada, Lim-
ited, and successfully used on submarine cables sup-
plied the Halifax Eleetric Tramway Co. and the City
of Ottawa Water Works Department.

SUDBURY PROPERTIES WORTH $100,000,000.

The Ontario Nickel Commission is not in favor of
Government ownership of Sudbury nickel properties
and points out that to expropriate would cost about
$100,000,000.

Mr. Alex. Sharp, mining engineer for the P. Burns
Co., on February 28th ad_dressed an audience in Van-
couver, B.C., on the subject of ‘“Canada’s FEeconomic

Wealth and World Power,”” giving prominence to the

mineral resources of the Dominion.

70,000,000 TONS NICKEL ORE PROVEN.

According to the Ontario Nickel Commission proven
ore reserves in the Sudbury field amount to 70,000,000
tons, while the total of proven, probable and possible
ore is estimated at 150,000,000 tons.

The excellent report of the Ontario Nickel Commis-
sion has been received too late for review in this issue.
We reprint a few extracts only.

= =
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CONCENTRATION OF MOLYBDENITE ORES
BY FLOTATION.

By F. W. Horton.

Molybdenite has the property, common in varying
degree to most metallic sulphides, such as chalcopyrite,
sphalerite, galena, pyrite, and pyrrhotite, of not being
wetted readily by water, and, when dry and in small
particles, of floating on a water surface. Moreover,
like those sulphides, it is easily wetted by most oils.
Further, in a pulp of crushed ore and water, oils have
a preferential wetting action for particles of molybde-
nite as against particles of gangue minerals such as
quartz, and this selective wetting action is decidedly
increased if the water is slightly acidified. Particles
of molybdenite so wetted with oil are covered with a
buoyant water-repelling coating that materially assists
their flotation. As the reasons for many of these phe-
nomena—for example, the selective wetting action of
oils and the increase of this selective action by acids—
are not clearly understood, and as even an elementary
discussion of the accepted theories of mineral flotation
would be out of place here, the reader who wishes fur-
ther information on the subject is referred to a clear
and concise exposition by Hoover** and to an excellent
paper by Mickle.t It suffices here to say that the
phenomena mentioned above are the basis on which all
flotation processes depend. In many processes the area
of the effective surface of flotation is increased by the
liberation of bubbles of gas or air in the liquid, the sur-
face of each bubble acting in the same way as the hori-
zontal surface of a liquid at rest. These bubbles may
be of air and may be produced by violent agitation of
the pulp or by release of air from solution in the liquid
by a reduction of pressure, or they may be of carboniec-
acid gas formed by the action of sulphuric acid on lime-
stone or other carbonates or by other means.

Water-Flotation Processes.

Water flotation for the concentration of molybdenite
depends solely on the fact that small dry particles of
the mineral float readily on water, whereas the usual
gangue material is easily wetted and sinks. They do
not of necessity involve the use of oil, aecid, or gas,
and their application is extremely simple. The con-
centrators, which are of various types, consist essen-
tially of a device for feeding the crushed ore in as thin
a sheet and at as uniform a rate as possible onto a mov-
Ing water surface in a tank and an arrangement, either
by an overflow or a revolving belt of canvas or other
suitable material, for discharging the floating film of
concentrates into another tank. The tailings are usu-
ally drawn off from a spigot in the bottom of the first
tank. In some types of apparatus the ore from the
feeder is allowed to slide down an inclined plane or
concave, over which a film of water is passed and from
which the ore is discharged approximately in the plane
of the water surface in the tank. In other apparatus
the ore from the feeder falls on top of an almost sub-
merged corrugated or canvas roller, the revolution of
which carries the ore forward to the flotation surface.
The object of all these devices is to place the ore on
the water in a sheet only one mineral particle in depth
with as little disturbance of the water surface as pos-
gible and with the majority of the particles of gangue
already wetted.

Bven with the best of feeding devices some particles
of gangue fall on the floating film of concentrates or
are otherwise mechanically entrained by it. Various
methods of cleaning the film, such as allowing it to
T * Wxtracts from Bulletin No. 111, U. S. Bureau of Mines.

** Hoover, T. J., Concentrating ores by flotation, 1912, 221 pp
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flow down an incline into a second tank, picking it up
on a roller or belt and again discharging it to a flota-
tion surface and dividing it into a large number of
parts and agitating it by causing it to flow through
the teeth of a comblike obstruction, are used.

No description of any particular water-flotation con-
centrator is attempted here, as detailed information
both as to the design and the operation of a number
of different types of machines is given in papers pub-
lished elsewhere.

To be concentrated successfully by water flotation,
a molybdenite ore should be such as to require only
medium-fine cyushing to liberate the molybdenite, and
the gaugue should be one in which the individual par-
ticles are readily wetted. Further, if a high-grade con-
centrate is to be obtained the ore must be practically
free from other sulphides such as pyrite, pyrrhotite,
and chalcopyrite, which would be concentrated with
the molybdenite. Proper treatment of the ore previous
to flotation is of great importance. It should be re-
duced to approximately 10-mesh, or as much finer as
may be necessary to liberate the mineral from the gan-
gue, by crushing in rolls in such a manner as to make
the quantity of fines as small as possible. Then if it is
at all damp it should be thoroughly dried. Mechanical
difficulties in the proper feeding of fine ore, and the
great reduction in the capacity of the concentrators
when fine material is treated execlusively, render ad-
vantageous in most instances the treating of the ore
without sizing, although the capacity of the concen-
trators and the grade of conecentrates made are con-
siderably increased when coarse material that has been
sized is treated. .

The eapacity of water-flotation machines varies with
their type and with the character of the ore treated,
and depends directly on the size to which the ore is
crushed, the amount of fines made, the nature of the
gangue, and the ratio of concentrates to tailings. In
speaking of a particular type of concentrator, Wood
says: .

““A standard machine treating a 20-mesh quartz ore,
using a 3-ft. width of feed and having a 4-ft. take-off
belt, will vary in capacity from 1,000 to 2,000 pounds
per hour, unless the ratio of concentration is low, in
which case the capacity will be smaller. Some ores that
possess an easily wetted gangue and call for a high
concentration ratio can be fed rapidly at 20-mesh, 30-
mesh, or 40-mesh. For instance, a 1 or 2 per cent.
molybdenite ore in a quartz gangue will give a clean
concentrate, even if the ore is fed several times faster
than an ordinary sulphide ore.’’

The writer thinks that the capacities stated above
could be had only at a sacrifice of either the recovery
or the grade of concentrates obtained, and that a ma-
chine with a feed 3 ft. wide, handling 300 to 500 Ib.
per hour of ore erushed to pass a 20-mesh sereen would
be treating about the maximum quantity of material
that it could separate efficiently. No figures as to cost
of operation can be given, but they are presumably
small as the concentrators require only moderate quan-
tities of water and little power. 4

The accompanying table shows the results obtained
by Wood in 10 concentration tests of five different
molybdenite ores. In every test except the last, in
which the ore had been slightly roasted, the recoveries
were good, averaging nearly 90 per cent. In gengral,
however, the grade of concentrates was low to medium,
averaging less than 60 per cent. MoS,. Test No. 3 is

Mickle, K. A., Flotation of minerals: Proc. Royal Soc. Victoria, vol. 28, pt. 2, 1911, pp. 555-585, abstracted by Eng. and Min,

Jour‘., vol. 92, 1911, pp. 807-310, and vol. 94, 1912, pp. 71-76.
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of special interest as it shows the results obtained by
flotation of the same ore on water at different tempera-
tures. The decided improvement in the grade of con-
centrates by using warm water may be attributed to
the decreased surface tension of the liquid allowing
some particles of gangue to sink more readily. The
recovery with warm water is, however, remarkable
and can be accounted for only by some factor, such as
a difference in the rate of feed, that would make the
tests not strictly comparable. A summary of the data
obtained by Wood is given in a table which is pre-
sented below :

Results of Concentration Tests of Molybdenite Ores by
Wood Flotation Process.

1 Through 40-mesh. 2.08 41.38 99.00 Colorado ore. Re-
treatment would

matenially in-
crease the grade
of concentrates
with little loss.
92.27 Alaskan ore.

a) 79.08(a) Canadian ore with

b) 89.17(b) a guartzand mcia
gangue. (a) was
obtained with
water at 56° F.
and (b) with
water at 110° F.

2 Through 20-mesh. 2.00

4 Through 20-mesh. 6.66 63.50 96.34 Foreign ore.
Through 30-mesh. 6.73 67.42 86.26
Through 40-mesh. 6.66 65.50 86.48
Through 40-mesh. 8.95 74.60 94.19 ;

.5 Through 40-mesh. 8.65 30.00(a) 79.00(a) Alaskan ore con-

81.45(b) 26.30(b) taining pyrrho-
tite and magne-
tite, and low in
gilica. (a) was
obtained with
maw ore, and (b)
with slightly
roasted ore.

In order to obtain data as to concentration of a
molybdenite ore containing copper sulphides by this
process a small-scale test was made of a sample of ore
from the Whale claim, in Copper Canyon, near Copper-
ville, Ariz. The ore consisted of a clean white quartz
containing about 7 per cent. of molyhdenite and 2 per

cent. of copper, present largely as chaleopyrite.

_After the ore has been dried and then crushed in a
ball mill to pass a 40-mesh screen, it was concentrated
on a laboratory-size flotation machine of the Wood
type. The concentrator was so arranged that the float-
ing film of concentrates picked up by the take-off belt
was discharged to a second flotation surface from
which it was allowed to run into a concentrate
tank. The material that sank in the second flotation
tank was considered middlings. The ore and water
feeds to the machine were adjusted with the idea of
causing as much chalcopyrite as possible to sink. The
results of the test are given in the accompanying table.

Welght, grams .......... 4,000.00 538.00 107.00 *3,355.00
Per cent. Molybdenite 3le 17.104  47.44 6.74 .65
Py SR O S +1.93 5.26 590 1.27
Weight Molybdenite, grams 284.25 255.23 7.21 21.81
Welght Cu, grams....... 77.22 28.30 6.31 42.61
Extraction Molybdenite,

T Ry r o R W P pES 89.79 2.54
Extractlon Cu, per cent.. 36.65 8.17

The great difference between the percentage of re-
covery of molybdenite and of chaleopyrite is of par-
ticular interest. As compared with the feed, the con-
centrates contained approximately seven times the per-
centage of MoS, and less than three times the percent-
age of copper, and the recovery in the concentrates was
89.79 per cent. of the molybdenite, as compared with
only 36.65 per cent. of the copper. TInasmuch as the
crushed ore had stood only a short time before treat-
ment, so that the particles of chaleopyrite had little
opportunity to oxidize, which would cause them to be

more readily wetted, the author considers the widely
* Hoover, T. J., Concentratlon ores by flotation, 1912, p. 120,
** Hoover, T. J’.. op. eit., p. 101,
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different results obtained in the concentration of the
two minerals to be remarkable.

Oil-Flotation Processes.

Many of the principal processes of concentration by
oil flotation are described in detail by Hoover and in
numerous articles that have recently appeared in the
mining press. Published data giving the results obtain-
ed by the application of these processes to molybde-
nite ores are extremely meager, and are practically
confined to the results of treatment by the Elmore

vacuum flotation system. As the Bureau of Mines at
present has no equlpment at its disposal for conducting
tests of the various flotation processes, the concentra-
tion of molybdenite by these methods must, of neces-
sity, be discussed here in only a general way.

Broadly speaking, oil flotation probably offers the
best method of treating molybdenite ores in general,
and those p)rtlcular processes - that have been suec-
cessfully applied in concentrating ores of the other
metallic sulphides would, without doubt, meet with
equal success in the treatment of molybdenite. The
above statement does not mean that all molybdenite
ores can be successfully concentrated by oil flotation,
for the physical characteristies and m]neraloglcal com-
position of an ore are as important factors in deter-
mining the success of any oil-flotation process as of
electrostatic or water-flotation methods. The ores best
suited for treatment by oil flotation are those in which
the molybdenite is flaky. From ores in which the min-
eral is so fine as to be almost amorphous and the gan-
gue contains a considerable proportion of soft material,
such as kaolinized feldspar, it is almost impossible to
obtain a good grade of concentrates because of the
flotation of some of the finer particles of gangue. Of
course, if molybdenite is associated with other metallic
sulphides, such as chaleopyrite, pyrite, or pyrrhotite,
these are concentrated too, and must either be remowv-
ed from the ore, by a preliminary treatment, or from
the concentrate if a high-grade product is desired.
Methods that may be employed for this purpose are dis-
cussed later. Ores containing magnetite, hematite, gar-
net, hornblende, or similar gangue minerals that are
good conductors of electricity, and therefore are not
adapted for concentration by electrostatic methods, are
especially suited for treatment by flotation.

Laboratory experiments indicate that in general the
particles of molybdenite that can be floated are much
coarser than those of other metallic sulphides, and if
finer crushing is not necessary for the liberation of
the molybdenite from the gangue, material as coarse as
20-mesh may be successfully concentrated. On the
other hand, there is every reason to believe that a good
recovery and a fair grade of concentrates can be ob-
tained from the treatment of molybdenite through 200
mesh because galena and sphalerite of similar fineness
have been successfully treated by oil flotation. In
general, therefore, oil-flotation processes are applicable
to a wider range of sizes than are electrostatic or water-
flotation methods, and many of them have the added
advantage of large capacities from small units. For
example, Hoover estimates that in one type of appa-
ratus used in the minerals-separation process a unit
eonsisting of six mixing boxes each only 16 inches wide
and 36 inches deep will have a daily capacity of 50 to
60 tons of ore,* presumably Broken Hill lead-zine tail-
ings, and a 5- ft. Elmore machine will ordinarily treat
from 25 to 45 tons of erude ore in 24 hours.** Capa-
cities equal to and perhaps even greater than these

SRS U IR
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could probably be obtained in the treatment of molyb-
denite ores by the same units, but no definite data
either as to capacities or as to costs of any oil-flotation
process when applied to molybdenite ore have, to the
author’s knowledge, been made public. In fact, owing
to the policy of secrecy adopted by most companies
interested in the development of oil-flotation methods,
little information is available regarding the economies
of the various processes, even as more commonly ap-
plied to the concentration of the sulphides of eopper,
lead, and zine. However, comprehensive data with
regard to the costs of treating Broken Hill lead-zine
tailings by four well-known processes, namely, the
Potter-Delprat, De Bavay, Elmore, and minerals sepa-
ration, are given by Hoover. His estimates of 3s. 6d.
($0.85) per ton as the average cost of flotation and 9s.
3d. ($2.25) per ton as the average total cost of re-
treating these tailings on a large scale form a poor
basis on which to estimate the cost of treating molyb-
denite ores by the same processes in small plants such
as might be installed at mines producing 50 or 100 tons
of ore a day. It is safe to say, however, that the costs of
small-scale concentration of molybdenite ores would be
considerably higher than those given above.

HOLLINGER MINING COSTS.

The following table shows the distribution of the
costs of mining at the Hollinger in 1916 :

Account. Labor. Stores. Totals. Milled.
General mining charges.. $10,513 $7,884  $18,397 $0.031
Superintendence ......... 35,783 T 35,790 .059
Diamond drilling ........ 3,024 2,234 5,259 .009
L By 06t 3 e P R R 16,458 22,426 38,884 .065
Rtiing: & o et n s s 54,997 68,303 123,300 .205
T L1 o SN TR (R 10,353 11,433 21,786 .036
WenZeRe LS e L 3,409 1,397 4,807 .008
Timbering winzes ........ 2,322 2,154 4,476 007
BEODITE ok on s e AT 230,641 259,045 489,686  .813
SCHIIIROE 5050 s et e e 12,006 3 12,009 .020
Timbering stopes and raises 38,925 19,109 57,135 .095
Retimbering: ... . ...0. .. 7,170 4,751 11,922 .020
BackaAllme i s o 2,940 88 3,028 .005
Track-IawnEage s, i, 13,722 6,854 20,576 034
TramEnEe s a it T 205,074 9,901 214,975 357
Pipefitting underground... 9,439 6,671 16,110 027
Mine drainage ........... 6,700 8,986 15,687 026
Hofsting. « Vo e biiiice e 584,908 16,228 1,131 .085
Landing and dumping..... 24,526 890 25,417 .042
DL YopaITE il i i itiia 5,864 40,167 46,031 076
Sharpening steel ........, 29,867 11,810 41,678 .069
Distributing steel ........ 21,623 7 21,630 036
(Mine sampling .......... 9,959 84 10,044 017
Change house,.....coovas 2,738 1,682 4,321 007
Mine lighting .......... 770 8,624 9,294 015
ASSaying ....ceovcesvenes 1,916 952 2,868 .005
ISUrVeyIng ..¢.coesvsssives 9,329 1,869 11,199 019

$804,083 $513,372_‘$1,317,455 $2.188

SUPPLIES FOR NICKEL REFINERY,

The nickel refinery at Port Colborne now under con-
struction is expected to be in operation before the end
of the year. It will consume annually 100,000 tons
of materials such as bituminous coal, coke, fuel oil,
nitre cake and other chemicals. The output will be at
the rate of 15,000,000 1b. nickel per year.
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HOLLINGER ORE RESERVES.

The following figures give a good idea of the char-
acter of the ore developed at the Hollinger. The esti-
mate is as of December 31, 1916 :

Tons. Value per Ton.

NawT 1 Veln SRt 325,190 $11.19
No. 2 Vein (North) ........ 64,690 14.62
No. 2 Vein (South) ........ 97,070 7.64
NG v So VR i B e B et 18,000 5.10
No. 4 and 50 Veins......... 613,140 8.25
VR R | R e p e o 32,540 10.00
{3 (AR 7S e R 17,000 10.47
No. 8, 38 and 53 Veins...... 637,890 7.60
N A Nl i e o B 25,400 7.35
INO, 7 518 WO e o et 37,000 5.54
Iy 2 S 1 v b e A 162,080 8.81
O, B Vieln s ok i TR 65,010 10.19
Mo 18 Vet g S0k S e 7,040 7.40
MO 126 Valn Ui o i i oo 24,860 9.33
N0 BT VoI e ae o A 20,750 8.45
IO 4 Veln e e 317,730 7.32
NG, 48 Vehni i Cr b e e 8,000 20.00
No -Gl Veln Ui it nnioie " 14,600 6.36
No. 52 and 52A Veins........ 86,460 10.09
INO:! - B2 Vot AT Tl 122,260 7.21
Nos HE5 Veltdls A it g diee 47,570 13.13
INOEI58 Netns L Eir L N 88,210 6.07
NG/ GV atn bl il it 50 AR 276,000 8.96
NOL 5o Veln et s T " 57,970 10.84
(INO 4 65 Valp s e e L e 49,300 12.47
IO A N ath i S Sl 14,000 421
N0 vaime b 6 LUG el 17,730 5.52
o83l et R 24,780 5.79
o, < §ds Vein i s bR O 99,120 7.01
N PRI - T e R, Nl 217,540 7.75
NOsOSRE Ve s e e 2,970 14.74
N0 200 yeimt s oG R 3,300 18.77
No. 204 Waln i or ta e 5,920 6.40
DN 208 Wein T as v b i e s 7,360 6.95
N0\ 07 VeI L A 42,000 6.00
NO“236: Violn ~on v o Ui s i e, 12,180 30.37
Surtans,: o el e e 275,880 9.80

3,938,540 $8.68

Commenting on these estimates, Manager Robbins
says:

“In estimating the reserves we use the actual meas.
urements of the ore in place, but when the ore is mined
it is not possﬂ?le to prevent a certain amount of Wasté
rock from being broken and becoming intermingled
with the ore. This dilution with waste has the effecy
of 'lowermg the value per ton of the mixture, although
1t increases the number of tons. Our experience, aftzr
five years of operations, has been that there is a' dilu-
tion of.apprommately 10 per cent., and hence the pres-
ent estimate of 3,938,540 tons at $8.68 per ton will when
milled _probably yield approximately 4,300,000 {ons
averaging about $7.75 per ton.”’ '

A WAR ‘“MOVE.”

On account of Caxton House having been com-
mandeered by the War Office, the address of the
Institute of Metals will in future be 36 Vietoria Street
I{ondon, S.W. The new offices are much more exten:
sive and better suited to the purposes of g scientific
society than those recently vacated.
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PRELIMINARY REPORT ON THE MINERAL PRO-

DUCTION OF CANADA DURING THE
CALENDAR YEAR 1916.

By J. S. McLeish, Mines Branch, Ottawa.
(Continued from last issue.)

Goold.

The total production of gold in placer and mill bul-
lion and in smelter production in 1916 is estimated at
926,963 fine ounces valued at $19,162,025 as compared
with 918,056 fine ounces valued at $18,977,901 in 1915,
an increase of $184,124, or about 1 per cent. It is the
largest production since 1902. The highest production
recorded was $27,908,153 in 1900, and the lowest since
then was $8,382,780 in 1907.

Of the total production in 1916 $4,957,663 or 26 per
cent. was derived from placer and alluvial mining;
$10,472,723, or 54 per cent. in bullion and refined gold,
and $3,731,639, or 20 per cent. contained in matte, blis-
ter copper, residues and ores exported.

The exports of ‘goldbearing dust, nuggets, gold in
ore, ete., in 1916 are reported by the Customs Depart-
ment as $18,382,903.

Silver.

The production of silver in 1916 was 25,669,172 fine
ounces valued at $16,854,635 as against 26,625,960
fine ounces valued at $13,228,842 in 1915, a decrease of
3.6 per cent. in quality, but an increase of 27 per cent.
in value. :

The exports of silver bullion and silver in ore, ete., as
reported by the Customs Department were: 25,279,359
ounces valued at $15,637,885, as against 27,672,481
ounces valued at $13,812,038 in 1915.

The price of silver in New York which started in
January with a minimum of 561/ cents, increased quite
regularly throughout the year, reaching a maximum of
7634 cents in December. The average for the year
was 65.661 cents, as against 49.684 cents in 1915,

Copper.

The production of copper has shown large increases
during the past three years. In 1916 the total copper
contents of smelter products credited to Canadian ores
and estimated recoveries from ores exported amounted
to 119,770,814 pounds which would be worth $32,580.057
at the average monthly price of refined copper in New
York 27.202 cents per pound. The production in 1915
was 100,785,150 pounds, and at 17.275 cents per pound
the average price for the year would be worth $17,.-
410,635. There was thus an inerease in 1916 of 18-
985,664 pounds, or 18.8 per cent. in quantity and $15,-
169,422 or 87.1 per cent. in total value.

An electrolytic copper refinery which has been in-
stalled at Trail began active operations about Nov. 1
and has a capacity of 10 tons of refined copper per day.

Of the total 1916 production 92,763,603 pounds were
contained in blister copper and in matte, and 27,007,211
pounds estimated as recovered from ores exported.

The New York price of electrolytic copper increased
from a minimum of 2214 cents during the first week
of the year to 2914 cents in May, falling to 2214 cents
again about the middle of July. From that the price
increased steadily to 3314 cents during the first half of
December closing the year at about 30 cents. The
average monthly price was 27.202 cents as compared
with an average of 17.275 cents in 1915, an increase of
9.927 cents or 57.5 per cent. Higher prices for copper
have not been recorded since 1873 when the average
for the year was 28 cents.

Exports of copper according to Customs records
were : copper fine in ore, matte, regulus, ete., 124,942,-
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400 pounds valued at $20,776,536 ; copper in pigs, bars,
sheets, ete., 2,430,400 pounds valued at $581,268. There
were also exports of old and serap copper amounting
to 5,846,600 pounds valued at $1,284,895.

The total value of the imports of copper in 1916
are recorded as $7,565,377 as against $3,957,770 in
1915. The imports in 1916 included 25,584,087 pounds
of copper in pigs, ingots and manufactures valued at
$7,565,377; other manufactures of copper values at
$234,437 and copper sulphate $1,803,655 pounds value
at $198,542. There was also a considerable import ot
copper contained in brass.

Lead.

Notwithstanding the demand and high prices, the
actual recovery of lead as bullion and refined was less
than during the previous year. The total production
in 1916 of lead in bullion credited to Canadian mines
and estimated as recoverable from ores exported was
41,593,680 pounds which at the average price of lead
in Montreal 8.513 cents per pound, was valued at
$3,540,870. In 1915 the production was 46,316,450
pounds valued at $2,593,721 (5.600 cents per pound).
There was a decrease of over 10 per cent. in quantity,
but an increase of over 32 per cent. in total value.

The 1916 production included 38,838,372 pounds of
lead in bullion of which a large portion was electro-
lytically refined, and 2,755,308 pounds recoverable from
ores exported. The lead bullion. was produced chiefly
at Trail with small contributions from smelters at
Kingston and Galetta, Ont. The lead ores exported
were derived from Notre Dame des Anges, Quebec,
Hollandia mine, Bannockburn, Ont., Surprise Mine,
Slocan, B.C., and the Silver King mine, Mayo, Yukon
distriet.

Nickel.

The production of nickel in 1916 has as usual been
derived from the ores of the Sudbury distriet supple-
mented by the recovery of a small quantity of metallic
nickel, nickel oxide and other nickel salts as by-pro-
duets in the treatment of ores from the silver-cobalt-
nickel ores of the Cobalt district.

The total production was 82,958,564 pounds which at
35 cents per pound would have a total value of $29,-
035,497. The total production in 1915 was 68,308,657
pounds showing an increase in 1916 of 14,649.907
pounds, or 21.5 per cent.

The nickel-copper ore, derived from 9 separate mines
in the Sudbury distriet supplemented by a small ton-
nage of similar ores from the Alexo mine in Timiskam-
ing, is reduced in smelters and converters at Copper
Cliff and Coniston to a Bessemer matte containing from
77 to 82 per cent. of the combined metals and shipped
in that form to Qreat Britain and the United States
for refining, the product of the Canadian Copper Com-
pany going to New Jersey and that of the Mond Nickel
Company to Wales. A refinery is now under construe-
tion at Port Colborne, Ont., by the Tnternational Nicke!
Company, in which a portion of the matte produced
by the Canadian Copper Company will be refined.

Although not shipping during the year the British
America Nickel Corporation, Titd.. has been actively
engaged in the development of its nickel properties
in the Sudbury district and in the erection of a smel-
ter.

The total production of matte in 1916 was 80,010
tons. containing 44.859.321 pounds of copper and
82,596.862 pounds of nickel. The tonnage of ore
smelted (part being previously roasted was 1,521,689
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tons. The production in 1915 was 67,703 tons of matte
containing 39,216,165 pounds of copper and 68,077,823
pounds of nickel.

Nickel was recovered as a by-product in smelters at
Deloro, Thorold and Welland, from the silver-cobalt-
nickel ores of the Cobalt district, the total nickel con-
tents of nickel oxide, nickel sulphate and metallic
nickel produced being 361,701 pounds. The produects
recovered included 79,360 pounds of metallic nickel;
323,418 pounds of nickel oxide and 232,450 pounds of
nickel sulphate having a total reported walue of $132,-
896. The recovery from these ores in 1914 was 231,634
pounds of nickel.

The exports of nickel in ore matte or other form are
reported by the Customs Department as 80,441,700
pounds valued at $8,622,179 or an average of 10.77
cents per pound of which about 83 per cent. were ex-
ported to the United States.

The imports of nickel into the United States during
1916 which included small quantities from other sources
as well as from Canada are recorded as 72,611,492
pounds contained in ore, matte, or other form valued
at $9,889,122 or an average of 13.62 cents per pound.
The exports of nickel and nickel oxide, were 33,404,011
pounds valued at $12,952,493 or an average of 38.775
cents per pound of which about 50 per cent. was con-
signed to Great Britain and 40 per cent. to France,
Ttaly and Russia in Europe. " The United Kingdom, it
will be observed, has continued to receive through
United States refineries a much larger quantity of
nickel than is exported directly from Canada to Great
Britain. The published records do not show the -de-
tails ““To other countries’’ for 1916 but a large por-
tion of the 2,906,665 pounds thus exported went to
Russia in Asia with smaller quantities to Norway,
Sweden and Spain, ete. The value of the exports in
1916 ranged from 37.128 cents to 45.211 cents per
pound. The average values of the exports in 1915 to

Production of Nickel in Canada. 1912.
: Tons.*
s a T ek e e A e S U RS R oo R 737,584
OROUEETBIE S = e o e e o e i 725,065
Bessemer matte produced ...........eceeonnns 41,925
COPPAIECOBTEN 0T TNALES . 5.0 stk ssisiaida s oisls vb's e 11,116
INICKel COREOIE OB TALLE 5. o il o 00 do s ol ciial 22,421
SPOt VAlNe RO BRI S il L ol $6,303,102
1912,
Exports of Nickel from Canada. Lbs.
Nickel contained in matte, etc.—
Bxported to ‘Great Britain ............. 0000, 5,072,867
Exported to United States ................. 39,148,993
Hxported to OtherJOHnDLries ... ... . osnee secosenss
44,221,860
Imports of Nickel into United States. 1912.
Gross tons of ore and matte................... 33,101
INfkol CONTONLE. & 1o ol ks soaie o 0 s ool s atuig s Lbs. 42,168,769
Exports of Nickel from United States.
A S T 1 e e T S M e e 57 Lbs. 5,083,947
BP0 TROLY, 53 L s tladl o S aain o oo o s ioe by oTs tehe ane T
To Netherlands ..... . vvsesocsssnvassons A 7,387,447
To Russia in EUrope .....c.cooeuecavens L TR TR
ToUnited KINZAOND /5. Tic o ssloiniie siooinssios 23 8,191,364
ToOther "Counthies i wlsohviiitnanis o 5,152,268
1o o4 B I i B R T A S B R % 25,815,016

*In tons of 2,000 1bs.
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different countries ranged from 35.925 cents to 43.188
cents per pound, the total average being 38.338 cents
per pound. The total average value in 1914 was 34.265
cents with a range of from 32.6 to 38.8 cents per pound.

The following table. shows the production of nickel
by smelters in the Sudbury districts, the exports from
Canada and the United States records of imports and
exports.

Zinc,

With the exception of a small production in experi-
mental work, there was no recovery of zine spelter, or
refined zine in Canada previous to 1916. Hitherto
the production of zine has been recorded in terms of
the tonnage of ore shipped and metal contents thereof.
The establishment of an electrolytic refinery at Trail,
and of zine recovery plant at Shawinigan Falls, has
placed the metallurgy of this metal in Canada on a
similar basis to that of lead and copper and it will be
in order to record the production accordingly.
~ In 1916 the total zine ore shipments from mines
including the zinec-lead ores from the Sullivan mine,
and ores exported were about 80,965 tons, containing
47,243,575 pounds of zine (partially estimated in the
absence of complete returns). A portion of the ores
shipped to Trail were not treated during the year and
the percentage of zine recovered at the Trail refinery
in the early stages of operation was probably not as
large as will be secured when primary difficulties
have been eliminated. Adding to the actual recovery
of refined zine at Trail 80 per cent. of the zine contents
o_f ores sent to the United States smelters, we have a
zine production of 23,515,030 pounds, which at the
average price of zine for the year 12.804 cents would
be worth $3,010,864. Of the total production thus re-
corded, 1,774,080 pounds is eredited to the Notre Dame
des Anges ores in Quebec, and 21,740,950 pounds to
British Columbia.

1913. 1914. 1915. 1916.
Tons.* Tons.* Tons.* Tons.*
784,697 1,000,364 1,364,048 1,566,333
823,403 947,053 1,272,283 1,521,689

47,150 46,396 67,703 80,010

12,938 14,448 19,608 22,450

24,838 22,759 34,039 41,298

$7,076,945 $7,189,031 910,852,344 - b TGN

1913. 1914. 1915, 71916,

Lbs. Lbs. Lbs. Lbs.

5,164,512 10,291,979 13,748,000 11,136,900
44,224,119 36,015,642 52,662,400 69,304,800
70,386 PP N e O S S e B S
49,459,017 46,538,327 ) 66,410,400 80,441,700
"1913. 1914, 1915. 1916.
37,623 29,664 45,798 . 59,741
47,194,101 35,006,700 56,352,682 72,611,492
3,631,858 3,457,157 3,018,354 2,823,132
........................ 2,715,621
6,622,811 855,168 129,557 516,331
........................ 7,767,875
8,221,640 10,836,369 14,801,565 16,674,487
10,096,779 12,446,458 8,469,074 2,906,665
29,173,088 27,695,152 26,418,650 33,404,011



158 THE CANADIAN MINING JOURNAL

Cobalt.

Cobalt is being recovered at the smelters at Deloro,
Thorold and Welland, Ontario, in the form of metallic
cobalt, cobalt oxide, cobalt sulphate and other salts and
also stellite the cobalt alloy used for high speed tool
metal, from silver-cobalt-nickel ores of the Cobalt dis-
trict. Some cobalt residues from the Nipissing mill
have also been shipped to Great Britain.

The total production of cobalt contained in smelter
products recovered and in cobalt residues exported
during 1916 is estimated at 841,859 pounds valued at
$926,045. In 1915 the production was equivalent to
504,212 pounds of cobalt valued at $536,268.

The 1916 production included 215,215 pounds of met-
allic cobalt; 670,760 pounds of cobalt oxide together
with smaller quantities of cobalt sulphate, cobalt car-
bonate, cobalt hydroxide, unseparated oxides, stellite
and cobalt residues.

Molybdenum.

The demand for molybdenite has resulted in consid-
erable exploration of known occurrences and the de-
velopment of several properties of considerable pro-
mise. Shipments were made during 1916 from at least
17 different localities in Quebec, Ontario and British
Columbia, of which that at Quyon operated by the
‘Canadian Wood Molybdenite Company is probably the
most important. Most of the ores produced were ship-
ped for concentration to the International Molybdenum
Company’s mill at Renfrew, or the concentrating plant
operated by the Mines Department at Ottawa. Some
ores were also shipped by the Canadian Wood Molyb-
denite Company for concentration in Denver, this
company has also built a mill near the mine at Quyon
and a second mill at Hull, Que. A concentrating mill
has also been built by the Renfrew Molybdenum Mines
Company at Mt. St. Patrick.

The total MoS, contents of concentrates produced
and shipped during the year was about 159,000 pounds
for which approximately $1.00 per pound has been paid
the official price being 105 shillings per unit of MoS, at
Liverpool.

A portion of the concentrates have been used in the
manufacture of molybdic acid, and ferro-molybdenum
at Orillia, Ont. Ferro-molybdenum is also now being
made at Belleville, Ont. The Imperial Munitions Board,
Ottawa, is an agent for the purchase in Canada of mol-
ybdenum for the British Government.

Iron Ore.

Mining operations have been confined to the Helen
and Magpie mines of the Algoma Steel Corporation
in the Michipicoten distriet of Ontario, together with
a small production of ilmenite at Ivry-on-the-Lake,
Quebec by the Manitou Tron Mining Company. There
was also a shipment of concentrates from the concen-
trator at Trenton, Ont., produced in previous years
from ores derived from the Bessemer and Childs mines
in Hastings county.

Shipments of iron ore from Wabana mines, New-
foundland, in 1916 by the two Canadian companies
operating there were 1,012,060 short tons, all of which
was shipped to Cape Breton.

: Asbestos.

The Asbestos industry has been particularly active
during 1916, the value of the production having been
the highest on record though the quantity was slightly
exceeded in 1913. Stocks on hand at the end of the
year were reduced to a minimum. Produection, as

April 1, 1917

usual, has been confined to the asbestos district of
Black Lake, Thetford, Robertsonville, Danville, and
East Broughton, in the Eastern Townships, Province
of Quebec.

Chromite.

The total shipments of ecrude chromite ores in 1916
were 27,030 tons, valued at $299,753. These ores con-
tained a total of approximately 6,574 tons of Cr,O,
or an average of about 24 per cent. A considerable
portion of the low grade ore and sand, however,
amounting to 14,242 tons, was sent to concentrating
mills for concentration before being marketed. The
quantity thus concentrated was 10,992 tons from which
were recovered 1,046 tons of concentrates, averaging
from 42 per cent. to over 50 per cent. of Cr,0,:. The
final shipment of ore and concentrates would ap-
proximate 13,834 tons. '

The exports of chromite are reported by the Cus-
toms Department as 12,633 tons, valued at $152 534,

Production in 1915 was reported as 12,341 tons,
valued at $179,540, with exports of 7,290, valued at
$81,838.

Practically the entire production has been ob-
tained in the district tributary to Thetford and Black -
Lake; in the Eastern Townships, Quebee.

Feldspar.

~ Feldspar was derived from the same districts as
I previous years, viz.: Frontenac County, Ontario, and
.I-Iull and Villeneuve townships, Quebec. Shipments '
in 1916, which were the highest recorded amounted
to a total of 19,166 tons, valued at $71,357, or an
average of $3.72 per ton, and included 14,878 tons,
valued at $53,332 from Ontario and 4,288 tons, valued
at $18,025 from Quebee.

Fluorspar.

Shipments of fluorspar were made from Madoc,
Ontario, during 1916 amounting to 1,284 tons, valued
at $10,238. This was practically the first commercial
operation of these deposits.

Imports of fluorspar are not shown separately in
the Customs records but there is an annual consump-
tion in steel furnaces of from 10,000 to 15,000 tons,

Graphite.

The total shipments of milled and refined graphite
were 3,971 tons, valued at $285,362, or an average of
$71.86 per ton, and included 495 tons, valued at $35.776
from Quebec, and 3,476 tons, valued at $249 586 oo
Ontario.

The production includes material varying in

“value from $54 to $270 per ton.

The production in 1915 was 2,635 tons, valued at
$124,223.

Gypsum.

The total quantity of gypsum rock quarried in
1916, was 422,741 tomns, of which 92,864 tons were
calecined. The shipments of gypsum of all grades
totalled 341,618 tons, valued at $730,831, and included
lump, 249,759 tons, erushed 15680 tons, fine ground
6,057 tons, and calcined 70,122 tons,

Magnesite,

Magnesite was quarried and shipped chiefly from
Grenville township, Argenteuil county, Quebee, sup-
plemented by several hundred tons from Atlin distriet
in British Columbia. \

The total shipments in 1916 were 55,413 - tons
valued at $563,829, or an average of $10.17 per ton. :
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Natural Gas

The total production of natural gas according to
returns received, was 25,238,568 thousand cubic feet,
valued at $3,924,632, as compared with a production
in 1915 of 20,124,162 thousand cubic feet, valued at
$3,706,035. The production by provinces was as fol-
lows: Ontario 17,838,318 thousand cubic feet, valued
at $2,730,653 ; New Brunswick 610,118 thousand cubic
feet, valued at $79,628, and Alberta 6,818,131 thousand
cubic feet, valued at $1,114,351.

Petroleum.

There has been comparatively little change in the
production of petroleum during the past three years,
although since 1907 there has been a distinet falling
off. A bounty of 114 cents per gallon is paid on the
marketed production of erude oil from Canadian oil
fields through the Department of Trade and Commerce.
From the bounty statisties it appears that the 1916
production in Ontario and New Brunswick was 198,123
barrels on which bounties amounting to $104,014.13
were paid. The market value of the ecrude oil at
$1.97 11-12 per barrel amounted to $392,284. In
Alberta there was a small production of erude oil, but
no bounty was paid on this as the specifie gravity was
below the standard set by the Petroleum Bounty Act
and complete records have not as yet been received
from the producers.

Pyrites.

The production of pyrites in 1916 was 309,411
tons, valued at $1,084,019 and included 130,799 tons,
valued at $523,196 from Quebec, 177,552 tons, valued
at $555,623 from Ontario, and 1,060 tons, valued at
$5,300 from British Columbia. In 1915 the total pro-
duection was 286,038 tons, valued at $985,190, which
included 142,735 tons, valued at $570,940 from Quebec,
and 143,303 tons, valued at $414,250 from Ontario.

Salt.

The Canadian salt production is obtained from
southern Ontario. The total sales in 1916 were 124,033
tons, valued at $668,627 (exclusive of the cost of
packages). The 1915 sales were 119,900 tons, valued
at $600,226.

In addition to the production of salt, brine is
purpped for use in chemical works at Sandwich, On-
tario, where caustic soda and bleaching powder are
manufactured by the Canadian Salt Co.

GEOLOGY OF KINGSTON AND VICINITY.
The Ontario Bureau of Mines has published a report

by M. B. Baker, on the geology of Kingston and

vicinity. A section of the report dealing with the
Paleozoic strata was prepared by E. M. Kindle. A
- synopsis of the common fossils of the Kingston area,
prepared by Alice E. Wilson and Kirtley F. Mather, is
appended. )

The report will be especially interesting to students
of geology. The area covered has produced a great
variety of minerals. Feldspar and mica are the min-
erals of chief economic importance.

EXPLORATION IN SUDBURY DISTRICT.

Exploration of nickel-copper properties in the Sud-
bury distriet will be carried on vigorously this year.
Diamond drilling campaigns now under way and plan-
ned will keep several drills busy this year.
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CANADIAN MINING INSTITUTE—Western Branch.

The twenty-fourth general meeting of the Western
Branch of the Canadian Mining Institute was held in
Vancouver, British Columbia, on March 15 and 16. In
the unavoidable absence of the chairman of the branch
for the current year, Mr. Bruce White, manager for
the Noonday Mines, Ltd., Sandon, Slocan, B.C., the
chair was filled by Mr. Robert R. Hedley, M. E., of
Vancouver, who, the branch secretary (Mr. E. Jacobs,
of Victoria) informed the meeting, is one of the oldest
members of the Institute resident in British Columbia,
his membership dating from 1898,

Afternoon Session.

There was a comparatively large and influential at-
tendance at the opening session, held in the Vancouver
Board of Trade’s hall on Thursday afternoon, March
15, there having been fully 100 present, including sev-
eral ladies.

On behalf of the city of Vancouver, and in Mayor
MecBeath’s absence, Alderman Kirk spoke briefly in
welcoming the members of the institute to the eity.
He said that British Columbia’s mineral output had
increased from $29,500,000 in 1914 to $43,000,000 in
1916, and would undoubtedly continue to increase at
a rapid rate. i :

President Greer of the Vancouver Board of Trade
welcomed the members of the Institute to the ecity,
and stated that the interests of the two bodies were
the same, the general development of the interests
of British Columbia. ‘‘We have a special mining com-
mittee,”’ said Mr. Greer, ‘“and we have also what is
known as a Chamber of Mines. You may rest assured
that you will have the continued co-operation of the
Vancouver Board of Trade. We look to you for ad-
vice and assistance, knowing that your findings go a
long way toward the development of mining in this
provinee.’’

The chairman briefly acknowledged the courtesy
and kindness of the representatives of the city and
Board of Trade, respectively, and reciprocated their
good wishes.

Cottrell Process of Dust Precipitation.

Professor J. G. Davidson, of the University of British
Columbia, having been invited by the chairman to ad-
dress the meeting, spoke briefly concerning the Cot-
trell process of eleetric precipitation of smelter dust
and fumes. He told how, by modern methods, the
value which formerly was lost in the form of dust
and gases, can now be saved, and that this value in
many cases amounts to eight or nine per cent. of the
ore recovery. The greatest development in the larger
smelters has been in providing facilities for such re-
covery and he cited what has been done in the great
smelters of the United States. He also explained the
process of treating mereury ores the metal of which is
the most volatile of any known metal, and until recent-
ly considered the hardest to control. By modern meth-
ods of precipitation, nearly an absolute recovery of
the quick-silver content of ores can be made.

‘‘Notes on an Iron and Steel Industry.”’

Mr. R. R. Hedley spoke on the iron and steel indus-
try. In this connection he said that practically there
is no such industry in British Columbia, since the firms
which are engaged in manufacturing iron and steel
articles depend almost exclusively on serap iron for
their supply.

It has been stated that coal in British Columbia is
too costly to be converted into coke; that there are
no hematite iron ores available; that labor cannot be
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obtained; that power is not to be had. All of these
statements are rank pessimism.

As to a market for the produect, provided it were
produced, this is small at present, but can be extended
when industries are established. Following the cessa-
tion of the war, there will be for a time a shortage of
tonnage to handle all products; but Australia, Japan
and New Zealand are building ships, England has never
ceased, and now British Columbia is getting into the
game. One year after the close of the war, he prediet-
ed that there will be plenty of ships on the Pacific
to take British Columbia iron wherever it is needed.
In the meantime the province should prepare for the
vast wave of opportunity which is even now forming.

As to the coke situation he firmly believed that there
are certain seams of coal in the Vancouver Island series
which will produce a superior quality of metallurgical
coke. For this purpose the fine coal is used, and coke
can be made at a cost not to exceed $6 per ton, and
if the by-products of the coal are saved, this cost can
be eut down by $2 or $2.50.

Undoubtedly, local conditions as to labor are adverse,
but by judicious management and using efficiency in
all departments, this handicap can be overcome.

On the coast the ores are principally magnetite, the
hematite ores oceurring in the interior. Magnetite
is not considered by many to be a desirable iron ore,
although it is used successfully in Norway and Sweden.
Mixed with hematite on an equal basis, it is easily
treated, and processes are now being perfected whereby
it may become the most valuable of the iron ores. The
sulphur contents may not be a detriment as in the past.

There are many known deposits of magnetite ore
along the coast which are very high in their iron con-
tents, and low in both sulphur and phosphorus. It is
easy in British Columbia to obtain ores which run 60
per cent. iron, and which contain as well other values.
He shipped, three years from Tassoo harbor, 1,100
pounds of magnetite ore to the Tacoma smelter which
carried 62 per cent. iron, 1.8 per cent. copper, $40 gold,
and .4 of an ounce in silver. A little copper in the
iron is not a detriment.

He was satisfied that there are large bodies of both
magnetite and hematite ores in the province available,
as well as lime, and coal for eoking purposes.

So far as blast furnaces are concerned, their success
will depend on the cheapness of available power, but
there is a plethora of water power in this province
which has not been developed.

He figured that it costs more in Pittsburg, where
efficiency has been brought down to the ‘‘nth’’ stage,
to produce a ton of pig iron than it would cost in
British Columbia today if a plant were started.

Manufacture of Pig Iron.

Following Mr. Hedley’s address, an interesting
paper, contributed by Mr. M. W. Garman, of Nanaimo,
was read. The two papers were discussed together,
those taking part being Messrs. Nicol Thompson, E. A.
Haggen, R. C. Campbell-Johnson, Professor Davidson,
and others. Professor Davidson dealt with the question
of producing coking coal and charcoal and in connec-
tion with the matter of government assistance to help
the mining industry, he stated that representations
should be made that would have the effect of placing
the industry on a paying basis and he was certain that
that assistance would be given.

New Pulmotor Explained.

Mr. H. H. Sanderson, mine safety engineer, of Seattle,
Wash., demonstrated the use of the new ‘“B’’ type
pulmotor which weighs only 1214 pounds, and the oper-
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ation of which is entirely in the hands of the man who
stands at the vietim’s face, giving greater efficiency
than can be obtained by the old style machines, which
weigh 58 pounds. The new device is simple in oper-
ation, and can be carried on the run by anyone who
is in a hurry to arrive at the scene of an accident.
Incidentally he mentioned that a pulmotor was recently
used in Fernie with success upon a man who had been
overcome with ammonia fumes.
Short Course in Mining.

At the request of the chairman, a statement was
made by Prof. J. M. Turnbull of the British Columbia
University, regarding the number of students who had
attended the lectures on mineralogy that had been
given during the winter. They had on their roll at
the lectures twenty-eight students and it was their in-
tention to extend that series and to have the lectures
given in various eentres throughout the province.

Five Years’ Progress in Metallurgy.

The secretary read a paper on ‘“‘Five Years’ Progress
in Metallurgy,’”’ prepared by Prof. F. A. Thomson,
head of the department of mining engineering at the
State College of Washington, Pullman, Washington,
which was prepared for the Northwest Mining Con-
vention, held in Spokane, Washington, in February. In
this Professor Thomson dealt with flotation concentra-
tion, methods of ore treatment, electrolytic process, ore
dressing and copper metallurgy, which he concluded
with a general resume of the advance in the methods
of ore treatment in the last five years.

In summarizing, he stated: ‘It has been found that
momentous progress has been made in the field of
ore dressing through the development of flotation in
zine ore treatment by leaching and electrolysis, in
the leaching of copper ores and in the improvement of
copper smelting practice. The significant feature of
the progress is that practically all has occurred west
of the Rocky Mountains and under the direction of
American and Canadian engineers and metallurgists.’’

Before adjournment until evening, the seeretary
mentioned the recent death of the late Mr. Wm. Black-
more, of Vietoria, a charter member of the Institute.
He also asked for a resolution of remembrance to be
sent to members of the Institute on active service,
among whom there were about thirty members of the
Western Branch. The following resolution was after-
ward prepared by Messrs. C. A. Cartwright and A. G.
Langley, and unanimously adopted :

““That those present at this meeting send cordial
greeting to, and express their deep appreciation of,
the splendid services of those members of the Canadian
Mining Institute who are now serving their country
and her allies. May they be spared to participate in a
glorious peace with victory, and that at an early date.”’

Thursday Evening Session.

There was also a large attendance at the evening
session, which was opened by Mr. Geo. Ritchie, of the
Taylor Engineering Co., giving a deseription of a ce-
ment gun, emphasizing its effectiveness for certain
work underground in mines, especially in coal mines.

Dr. E. T. Hodge, professor of geology and mining at
the University of British Columbia, gave an address. in
which he dealt with the future of the iron industry in
British Columbia, and urging the need for a fuller de-
termination of the extent of the iron-ore resources of
the province before the expenditure of much capital
on iron smelting and auxiliary works.

Technical Education in the High Schools.
Mr. John Kyle, provincial organizer of technical
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education, spoke on ‘‘The Necessity of Technical Edu-
cation in the High Schools in the Mining Distriets.”’
He drew attention to the fact that many boys and girls
left school in the intermediate grade and became what
he deseribed as wvoeational hoboes. The purpose of the
technical schools was to fit them for work in after-life,
for the vocation that they would take up. He depre-
cated the practice of having the same curriculum in
urban and rural districts, and said that unless theory
and practice were brought into juxta-position all the
teaching would be in vain.

Dealing with the work that had already been done .

along these lines a number of views were shown giving
a clear idea of the advance that has already been made
in the technical education movement-in this province.
He urged the men to take a deeper interest in the
work of the different school boards to become acquaint-
ed with what the boys and girls were learning every
day, and mentioned that the government was willing
to give dollar for dollar for technical equipment and
75 per cent. of the value of manual training equipment
to teach boys how to work with their hands.
Progress of Copper Mining Industry.

A number of lantern slides were shown, to .il!ustrate
the progress that had been made in copper mining ar_ld
metallurgy in the Coast district of British Coh}mbla.
These comprised views of the Granby Consolidated
Co.’s Hidden Creek mine, and its big smelting works
at Anyox, on Observatory inlet, and of the Britannia
Co.’s mine and concentrating mills, near Howe sound,
Vancouver mining division. The secretary gave brief
particulars of the various scenes depicted.

First-Aid and Mine-Rescue Views.

In the unavoidable absence of the Chief Inspector of
Mines, Mr. Thos. Graham, and of his assistant, Mr.
Dudley Michel, the subjects of First-Aid and Mine-
Reseue work had to be passed without the {ntended
notice of them. The secretary gave.information rela-
tive to numerous lantern-slide views of Fir:st-Al.d and
Mine-Rescue contests at coal and metal mines in the
province, teams of competitors, training stations, am-
bulance cars, ete., and also showed several pictures of
the U. S. Bureau of Mines’ Mine-Rescue motor truck
recently added to the equipment of the Mine-Rescue
station on the campus of the University of Washing-
ton, Seattle, Washington.

Tacoma Smelting Works.

A lengthy and most interesting account of the smelt-
ing works at Tacoma, Puget Sound, Washington, to
which reduction works has for years been shipped much
of the copper ore produced in the Coast distriet of
British Columbia, southern Yukon, and Alaska, was
given by Mr. Dale W. Pitt of the company’s staff. This
was especially welecomed, since little information rela-
tive to the Tacoma smelting works had previously
been made public in British Columbia.

- Friday Evening Session.

As it had not been practicable to complete the pro-
gram on Thursday evening, another session was held
on Friday evening, and at this there was also a good
attendance. 2

Two papers were read by the secretary. One was
by Mr. W. M. Brewer on ““Liode-Mining on Vancouver
Island,’’ and the other by Mr. John D. Galloway, as-
sistant mineralogist for British Columbia, on ‘‘Notes
on the Copper Deposits of the Northern Interior of
British Columbia.’”” These were discussed, and the
consideration of the papers on an iron industry was
resumed.
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PERSONAL AND GENERAL

Mr. H. H. Howard, formerly on the staff of the
Mining Corporation of Canada, has been appointed
engineer for Colosus Gold Mines, Iitd., which company
has been recently formed to develop property in- Munro
township, near the Croesus mine.

Smith and Durkee, of Sudbury, are resuming drilling
at the Flin Flon properties, Manitoba, for Mr. Jack
Hammel and associates.

Mussens, Ltd., of Montreal, have removed from 318
St.' James Street, and are now occupying their new
offices on the second floor of the MeGill Building, 211
McGill Street, Montreal. ;

Mr. M. B. Myers, formerly assistant to the vice-presi-
dent.of the American Manganese Stéel Co., has heen
appomted to the office of sales manager.

Mr. W. J. Elmendorf, for several years operating in
Portland Canal mining division of British Columbia,
but now having his headquarters in Seattle, Washing-
ton, has been examining mining property on the West
Coast of Vancouver Island.

Mr. C. F. Caldwell, of Kaslo, B.C., who for some time
past has been actively engaged in mining in Ainsworth
mining division, left British Columbia on March 6th
to visit St. Paul and ‘Chicago.

Mr. W. G. Norrie, superintendent of the Silver Stan-
dard mine, near Hazelton, Omineca division of British
Columbia, was in Seattle, Washington, and Vancouver,
BC, last month, in connection with the purchase of
mining machinery for the further equipment of the
SIIV'EP Standard mine, which last year shipped 651 tons
oﬁ silver-lead ore to Trail, B.C., and 209 tons of silver-
zine ore to the United States.

Mr. Wm. Thomlinson will shortly return to New Den-
ver, B.C,, his duties in connection with the exhibition
of minerals at San Diego, California, by the Canadian
Exhibition Commission, ending with the closing of the
Pacific-California Exposition at the end of March.

Mr. O. B. Smith, superintendent of mines for the
Granby Consolidated M. S. and P. Co., returned to the
company’s offices in Vancouver, B.C., about the middle
of March after having spent a vacation in Southern
(falifornia.

Mr. W. J. Watson, formerly manager for the Tyee
Copper Co., will remain at TLadysmith, Vancouver
island, B.C., for a while, acting in a consulting capacity
for the new owners of the Tyee smeltery at that place.

Mr. W. E. Zwicky, manager of the Cork-Province
silver-lead-zine mines on the south fork of Kaslo river,
Ainsworth division of British Columbia, went to Spo-
kane, Washington, last month in connection with an
endeavor to obtain more capital for the operation of -
the Cork mines and concentrating plant,

Mr. S. 8. Fowler, general manager for the New Cana-
dian Metal Co., operating the Bluebell lead-silver mine
and concentrator at Riondel, Kootenay Lake, B.C., has
gone to San Diego, California, for a few weeks’ much-
needed rest and change of climate.

Mr. A. C. Garde, formerly actively associated with
silver-lead and zine mining and milling in Slocan dis-
trict of British Columbia, but of late years giving at-
tention to the development of mining properties in the
Northern Interior of the provinece, is now advocating
the establishment of smelting works at Prince Rupert,
the western terminal of the Grand Trunk Pacific rail-
way.
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SPECIAL CORRESPONDENCE

COBALT AND PORCUPINE.

Mining Corporation’s New Plant.

The big high grade plant of the Mining Corporation
of Canada (Cobalt Reduction Co.), at Cobalt, is run-
ning smoothly, and from early this month the concen-
trates will be treated in the nmew mill with the high
grade ores from the mines of the company. All future
shipments will be in the form of bullion and will be
shipped to London. The new plant differs somewhat
from that of the two other high grade plants in the
camp in that amalgamation plays no part in the pro-
cess. The ore is first slimed in a tube mill and after
passing through two stages is dewatered and washed
on an Oliver filter, then given a cyanide treatment
and again filtered on a second Oliver. The silver is
precipitated from the solution by means of a sodium
sulphide. The silver sulphide is de-sulphurized by
aluminum and refined in reverberatory furnaces to a
high grade bullion which is cast into bars ready for
shipment.

Sinking on Black Claim.

A contract has been let to sink the shaft on the
Black (Claim at Kirkland Lake from the 50 ft. to the
100 ft. level, and work is now under way. The Black
(Claim was recently optioned by Mr. Frank L. Cohen
and associates of Buffalo. Should the work at present
going on prove satisfactory it is understood that a
small electrically driven plant will be installed early
in the summer and further work done.

Schumacher.

Upwards of one thousand feet of diamond drilling
was done during the month of February on the
Schumacher property at Porcupine which compares
with an average of between six and seven hundred feet
per month for the past six months. All this work has
been very favorable and a number of important ore-
bodies and veins have been discovered. Working at
the 200-ft. level of the No. 4 shaft a diamond drill en-
countered a vein whiech proved to be seventeen feet
in width, while on the surface the same vein had a
width of sixteen feet. This vein has also been cut
about 75 ft. west of this working and was found to be
eleven feet in width. This block of ore which has been
definitely proven in the mine adds approximately
eighty thousand tons to the company’s reserves.
Schumacher ore runs around six dolars per ton, there-
fore the new orebody will add materially to the proven
intrinsie value of the mine. :

La Rose.

According to the information received here last
week it is understood the La Rose Mining Company,
which had an option on the Maidens-Mc¢Donald claims
in Deloro township, is not going to exercise their
option on this property.

X Tough-Oakes.

The Tough-Oakes Mining Company’s report for the
vear ending Deec. 31st, 1916, shows the company to
have mined 39.863 tons of ore from which was extract-
ed $707,114. Ore averaged $17.85 per ton; milling

costs, $2.43, and mining costs, $4 per ton; net profit

was $260,668. - Development for the year consisted of
9,437 ft. and was confined chiefly to veins Nos. 2, 3,
and 6. Experimental work on the flotation process so
far has not resulted in anything definite being deter-
mined upon, but work will be continued with the hope
of finding a process which will result in a material

reduction of the costs of treatment. The Charlton
Power Company from which the Tough-Oakes obtained
its power supply has closed down and the company is
now using entirely electric power recently made avail-
able in the Kirkland Lake district by the Northern
Ontario Light and Power Company, and will have
su'ffieient power for all the future requirements of the
mine.
Wright Porcupine Mines.

The Wright-Ferneri-Williamson eclaims in Deloro
township, about two miles south from the Tisdale line,
have been purchased and will be operated by a com-
pany known as the Wright Porcupine Mines, Ttd.
A number of promising veins have been uncovered on
the eighty acres of ground owned by the company.

*ICamp - buildings have heen erected and an up-to-date

plant installed. The main shaft has reached a depth
of ninety ft., and the vein which was thirty ft. wide on
the surface has widened out to thirty-five ft. at this
depth. The shaft will be continued to the 300 ft. level
and will be a two compartment shaft. At the three
hundred ft. level lateral work will be carried on, and
it is also the intention of the company to explore their
property at every hundred ft. level.
Increasing Power Plant.

The Northern Ontario Power Company is increasing
the capacity of its power plant at Wawaitin Falls.
The present capacity of the plant is something like
8,000 h.p., and the company is now working on the
installation of a 2,500 h.p. unit, which will be followed
by another of the same size within the next few months.

A da-m is to be built across the Red Sucker river
at a point a short distance below the mouth of Cripple
crefek, to divert these two streams into the Matagami,
which will greatly increase the volume of water flow-
mg over the company’s turbines at Wawaitin.

Porcupine Crown.

The work of installing the plant on the Hennessey
claims in Deloro township, about three and a half miles
from Timmins will be commenced shortly. Thege
claims are under option to the Porcupine Crown Min-
ing Company at a large figure, and the work of erect-
ing camp buildings of all kinds is now ahout completed.
The Hennessey is located on the contact between a rusty
schist and Keewatin greenstones, which runs northeast
through Deloro township and is situated less than a
mile from the Hayden mines. Satisfactory results are
being encountered at the 300-ft. level of the Hayden-

mines.
Gold Reef.

The Porcupine Gold Reef is working at the present
time on a narrow but very rich vein, and stoping is
now being carried on about fifty feet from the surface
and one hundred ft. of lateral work has also been done
on the property. The work is being done by the rather
slow process of hand drilling. The management ex-
pects to ship a small amount of ore about May 1st.

Murray-Mowgridge.

About sixteen men are engaged at the Murray-
Mowgridge, sitnated at Wolfe lake, about three miles
from Bourkes’ siding, and the machinery for the plant
is expected to arrive any day now. Comfortable
camp buildings have been built for the men and also
office quarters for the office staff. Development work
has been going on in the south shaft during the winter,
and it is reported that very favorable results have
heen obtained.
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North Dome.

It is reported here that the Dome Mines are nego-
tiating for an option on the North Dome. The North
Dome is situated immediately north of the Dome ex-
tension, on which the Dome Mines now hold an option,
and the property consists of one hundred and twenty
acres. Some very spectacular discoveries of gold were
made on the North Dome in 1911-1912.  Should the
Dome Mines acquire this property and the Dome Ex-
tension, they would have an area of five hundred and
sixty acres.

Discovery on McKinnon Claims.

Mining operations have been going on quietly for
some time on the MeKinnon-Ogilvie claims in the
north-east corner of Pacaud township, in the Boston
Creek district, and it was announced last week that
a rich discovery of gold had been made. This pro-
perty is situated a little north of the Miller Indepen-
dence, which has been operating very successfully for
some time.

Trethewey.

The Trethewey Mining Company, of Cobalt, has
installed the Groch flotation system in the mill here
and it is understood to be working satisfactorily. A
Groch machine is also being used at the Coniagas Mine
and is proving very successful.

Wright-Hargraves. .

An 8 x 10 hoist was shipped from here to the Wright-
Hargraves at Kirkland lake last week, and will be in-
stalled at the No. 3 shaft, where it is the intention of
the management to sink to the 300 ft. level. Already
108 ft. of sinking has been accomplished at this point.
The No. 2 shaft is now down to the 100-ft. level where
a station will be cut. It is intended to sink this shaft
to the 300-ft. level also, and when this depth is reached
a drift will be run to connect up the two shafts a dis-
tance of 900 feet. Both these shafts are heing sunk
on the same vein, which is said to be traceable on the
surface for nearly three thousand feet.

Staking in Cairo and Powell.

Private interests are said to be looking into the
power possibilities of the Cairo and Powell mining
field, about eighteen miles up the Montreal river from
Elk lake, where considerable staking was done last
fall and this winter. It is expected that the coming
of spring will see quite a lot of activity in this dis-
triect. The veins are very wide, and some have been
proven to contain gold in encouraging quantities. Five
bundred and seventy five claims have already been
recorded in this neighborhood. '

Claims Optioned.

The Skyjonsby claims, which were the original gold
discovery east of Bourkes’ siding, have heen optioned
to a number of Toronto men and preparations for
their development are said to be under way at present.
The claims are situated about three miles east of the
station and are quite close to the famous Wickstead
claims, which were purchased by Mr. N. E. Malouf,
for a large sum.

McCrea Claims Sold.

The first payment on the purchase of the MeCrea
property at Boston (Creek, was made in Haileybury
on Saturday, when the sum of $3,000 was paid by
Messrs. MceKinnon and Ogilvie of Montreal for these
claims. The total purchase price has not been an-
nounced but it is said to be a large one. This claim
wee at one time under option to the Crown Reserve
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Mining Company, and a small amount “of exploring
work was done, including the sinking of a shaft to
the depth of about eighty feet. However, the vein
was found to have a dip towards the Renaud claims
adjoining on the north, and this was supposed to be
the reason for the Crown Reserve dropping their
option. Messrs. McKinnon and Ogilvie purchased the
Renaud claims and developments on this property
have proven so satisfactory that it was thought ad-
visable to purchase the MeCrea eclaims also. High
grade ore is said to have been found in considerable
quantities on the Renaud claims.

$10,000,000 ANNUALLY FOR WAGES AND SUP-
PLIES. )

According to the Ontario Nickel Commission it takes
$10,000,000 to pay the wages and provide the supplies
for the Sudbury nickel mines for twelve months.

The public accounts placed before the Legislature
of British Columbia at its opening on March 1 included
the following receipts from the mining industry of
the Provinee for the last fiscal year:

From Free miner’s certificates ....$ 47,920 80
Mining receipts, general .... 59,277 85
Mineralctam Oy ma St 163,335 58
Tax on unworked Crown-

ogranted mineral claims ...
Burédan: of Mines ol oo i
Royalty and tax on coal

35,703 23
884 25
173,261 75

$480,383 46 _
In addition there are various sources of revenue not
reasonable estimate to
place the year’s total revenue from the mining in-
dustry of the Province at a sum in excess of $500,000.

NICKEL REFINERY AT MURRAY MINE,
At the British-America Nickel Corporation’s refin-
ery the Hybinette electrolytic process will be used. The
plant planned will have a capacity of 5,000 tons per

vear. The refinery will probably be erected at Murray
Mine, §

GOLD IN TEMAGAMI RESERVE.

The Golden_ Rose property, near Emerald Lake, in
the Temagami Forest reserve, will be explored this

vear. Gold oecurs in flat quartz veins in the iron
formation.
SILVER PRICES.
New York. London.
cents. pence.

bafeds0 g0 ik N I e e L S s 773 375

“ R R s L O s 7714 371
March PSR R S R 7634 3T+

i R R LG LT B R el e 5% 37 %

v 8 i R R R O o 7534 3714

“ Rt S e W 5% 374

N M s e SV S 1 S 5% 37%

; b el o ¢ ok, e 2 RCHAR NG 5 367%

: 2 et s S LS 741, 3614

¥ B R S O ) T A U W 3% 36

‘ DR N S i e o Bl 3 357%

RO L TR AR X 73 35%

e A VRS K T SRR T 5, 73 3513

S G s L ot erdp o e A 2% 36 3%

DI e T e S LR 723 3513



164 THE CANADIAN MINING JOURNAL April 1, 1917

; MARKETS

TORONTO MARKETS. Brazed bronze, 51.75 to 52.00 cents.

Cobalt oxide, black, $1.05 per 1b. Brazed brass, 48.00 to 49.00 cents.
Cobalt oxide, grey, $1.15 per 1b. ‘Seamless copper, 47.50 to 50.00 cents.
Cobalt metal, $1.25 to $1.50 per 1b. Seamless brass, 43.00 to 47.00 cents.
Cobalt anodes, $1.50 to $1.756 per 1b. Seamless bronze, 54.00 cents.
Nickel metal, 45 to 50 cents per lb. Full lead sheets, 11.00 cents.
White arsenic, 515 to 6 cents per 1b. Cut lead sheets, 11.25 cents.

Mar. 23, 1917— (Quotations from Canada Metal Co., Torénto) — Sheet zine, f.0.b. smelter, 21.00 cents.
Spelter, 14 cents per 1b. —_
Lead, 12%; cents per 1b. STOCK QUOTATIONS.

Tin, 60 cents per 1b.

Antimony, 35 cents per 1b.
Copper, casting, 37 cents per lb.
Electrolytic, 3914 cents per 1b. Ontario Gold Stocks.
Ingot brass, yellow, 23 cents; red, 25% cents per 1b.

As of close March 22nd, 1917.
(By courtesy of J. P. Bickell & Co., Toronto.)

Bid. Asked.

Mar. 23— (Quotations from Elias Rogers /Co., Toronto)— g:;tn. Creek .. .‘ .‘ ........... 132 1..2(1)89]7{3
Coal, anthracite, $9.50 per ton. TIVARON, - oo o R s 80 82
Coal, bituminous, nominal, $9.75. Dome Consolidated .............. .05 A1

Dome Extension ... ess iy, .26 .26%
NEW YORK MARKETS. YOI TAKBE Y s it e R N | At 519 2015
Connellsville coke— - D OE NERTOBIE 5 ot s ot ot o7 s i 4 18.00 18.50
Furnace, spot, $9.50 to $10.50. Ol ReaP ool e e 03% 041
Contract (nominal), $7.00 to $8.50. Hollinger Consolidated ........... 5.20 5.25
Foundry, spot, $11.00 to $12.00. 510 o BOER SRS e A e ety 14 15
Contract, $7.50 to $8.50. TUDIOT A i e e P Ul She 39
Straits Tin, spot, f.0.b. nominal, 55.50 cents. KA R Tan i DR o A Sk Crail Aoy 4414 A7
Copper— 11 P15 mg 2T S A 0 g e S G S ol 1.86 1.87
Prime Lake, nominal, 35.00 to 35.50 cents. INEORIGEA R 5105 oo 10 b N g TN e F e 1214 13
Electrolytic, nominal, 35.50 to 36.00. N S N S PN O STl i 1.30 1.31
Casting, nominal, 31.25 to 31.75 cents. Porcupine Crown ................ .63 .65
Lead, Trust price, 9.00 cents. Poreupine Gold ...’ v s vais enals .01 02
Lead, outside, nominal, 9.62% to 9.87% cents. Porcupine Imperial ............... 0315 .03%
Spelter, prompt western shipment, 10.55 to 10.80 cents. Porcupine Tisdale ................ 02 3 0234
Antimony, Chinese and Japanese, nominal, 34.00 cents. N e ol Ve T 441 45
Aluminum—nominal— Preston East Dome .............. 0434 .05
No. 1 Virgin 98-99 per cent., 58.00 to 60.00 cents. e AR < Gl R el ol 58 .60
Pure, 98-99 per cent. remelt, 54.00 to 56.00 cents. VTl S 0 A S S SR Rl 74
No. 12 alloy remelt, 38.00 to 40.00 cents. ot LD O e g e sl Ao 2814 2814
Powdered aluminum, 85.00 to 90.00 cents. e BT SRt i se e e 0034
Metallic magnesium—99 per cent. plus, $3.00 to $3.50. o AR BN Sl BRI 15 16
Nickel—shot and ingot, 50.00 cents. HRLETAVER .y i s bl b A .20 2014
“Electrolytic, 55.00 cents. HUdSON BAY ... .v..sosasnnsinns 45.00
Cadmium, nominal, $1.45 to $1.50. RAre, Lk oy o vt 4.30 450
Quicksilver, $120.00. L0 ROB0 - s ks Lt o e e s 53
Platinum— Lorraffi Con Tutiis i faa e b .33 35
Pure, $105.00. ) McKinley-Darragh-Savage ....:..-. 51 52
10 per cent. Iridium, $110.00. NIpIssing | . conbcvamin e basanes 8.00 8.15
Cobalt (metallic), $1.70. | e [ i o 1014 1014
Turngste.n, per unit— Peterson LAKe ....cooeeesecscnesas 1214 123
Sheelite, $17.50. RNt O RS o & N Akls e s oo wavas .05 .06
Wolframite, $17.00. Rochester MIMes v ke ssesvonsiai, 0314
Silver (official), 7234 cents. Seneca Superior ......c.ce.ciioa, 0114 .02
Metal Products—Following quotations represent mill prices PR e T S A 021 024
and are strictly nominal except in the case of lead sheets SHATIPOOK B OB 5 /oo s e s wh sy .201/; '22 :
and sheet zinc: L S R SN el 51 5214
Sheet Copper— ot e - s s 1614 17
Hot rolled, 44.00 cents. AR T 1 B T A T B SR ) 07% 08
Cold rolled, 45.00 cents. York, Ont. ...... AR A 0234 03

Copper bottoms, 52.00 cents. -

New York 3
Copper in rods (round), 42.00 cents. g

Square and rectangular, 43.00 cents. ' _ Bid. Asked.
Copper wire, nominal, 40.00 to 42.00 cents. Boston and .Montana ............. .65 .66
Copper wire, April, May, 37.00 to 39.00 cents. Butte Detroit Copper ............. 1.06 1.18
High brass— Canada . CODDBE v ai's o il i r e s it 1.87 2.00

Sheets, 39.00 to 40.00 cents. Dome - Bxtenslon: i o i i i i .26 27

Wire and light rods, 40.00 cents. 5 g sy L, L PRI LSO s A MR S .20 21

Heavy rods, 38.50 to 39.00 cents. Lo PotBOIOUIN ot o e s & gsielostos 13.26 13.75
Low Brass—sheet wire and rods, 42.00 cents. T g - Gy s LS R 4.37 4.50

Tubing— T ROBG TOTY o/v'id s wvolas s 5a’sus’s o .50 .54
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CANADIAN
STEEL FOUNDRIES

LIMITED

Steel Castings - Manganese Steel Castings -
Gray lron and Semi Steel Castings - Bar Steel
Couplers - Coil and Elliptic Springs -
Steam and Electric Railway Track Work

GENERAL OFFICES WORKS
TRANSPORTATION BLDG. WELLAND, ONT.
MONTREAL POINT ST. CHARLES, MONTREAL
LONCON (ENG) OFFICE: LONGUE POINTE, MONTREAL

TRAFA.G: R HOUSE, WATERLOO PLACE

Wood - Mining -Tanks | GEARS

of all descriptions we cut Bevel Gears

4 by the planing method
Wood Stave Plpe on Gleason bevel gear

made from famous B.C. Fir

shapers. This is the only

1551 Granville St. VANCOUVER, B.C.

UNIVERSITY OF TORONTO

Faculty of Applied Science
and Engineering

Courses in---
--Civil Engineering 5--Analytical and Applied
--Mining Engineering Chemistry
--Mechanical 6--Chemical Engineering
Engineering 7 ~-Electrical Engineering
--Architecture 8--Metallurgical Engineering

- WA -

Leading to ACADEMIC and PROFESSIONAL Degrees.

For Calendar z_md other information apply to the ieC;?ta{!KING The Hamilton Gear & Machine C 0.

Van Horne Street, Toronto
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RENOLD PATENT SILENT

EFFICIENCY RELIABILITY DURABILITY

150 H.P. RENOLD SILENT CHAIN DRIVE operating Mine Hoist
in prominent Canadian Mine.

SOLE CANADIAN AGENTS

CHAINS

COMPACTNESS
The Drive illustrated has
been in continual operation
since March, 1910, without
Breakdown or Repairs. The
Users state “IT HAS
GIVEN PERFECT SAT-
ISFACTION.” Scores of
RENOLD Drives after
upwards of seven years
continuous service, are still
giving “PERFECT SATIS-
FACTION” in well-known
Canadian Mining Plants.

WRITE FOR
PARTICULARS

Chain and Parts Carried
in stock. :

Branch Office : J ONES & GL ASSCO (Reg’d) 49 Place D’Youville,

TORONTO ENGINEERS

MONTREAL

ESCHER WYSS

\

WATER WHEELS
AIR COMPRESSORS
STEAM TURBINES

MOST RELIABLE MACHINERY

AND PRICES " 12 Coristine Building

& CO.

CENTRIFUGAL PUMPS

FOR MINES

WRITE FOR INFORMATION ESCHER WYSS & CO.

Montreal
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PROFESSIONAL DIRECTORY

ENGINEERS, METALLURGISTS AND GEOLOGISTS

Canadian Inspection and
Testing Lahoratories,

LIMITED
Canadian Express Bldg., Montredl, Que.

Inspecting and Metallurgical Engineers.
Consulting and Analytical Chemists.
Assays of Ores.
Tests of Materials.
Inspection of Mining
Equipment.

BRANCH OFFICES :
Toronto, Winnipeg, Edmonton, Vancouver, New Glasgow

HITCHCOCK C. H.
Mining Engineer

Mines examined with a view to purchase

COPPER CLIFF, ONT.

ASSAYERS, CHEMISTS AND

ORE TESTERS.

A. M. Can. Soc. C. E. M. Am. |. M. E.

CHAS.J. MURPHY

Mining Engineer
Reports, Surveys, Plans, Estimates, Specifications,
Design and Supervnsnon

Formerly Chief Engr. 1911-16 The Crow’s Nest Pass
Coal Co., C.N.P. El. Light and Power Co., The
Morris ssey, Fernie and Michel Raxlway

22 NOVA SCOTIA BANK BLDG.  ST. CATHARINES, ONT., CAN.

MILTON HERSEY CO., LTD.

Chemists and Mining Engineers
Assays of Ores Tests of all Materials

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

JAMES G. ROSS
Consulting Mining Engineer

HEAD OFFICE: 84 St. Antoine St., MONTREAL

COHEN, SAMUEL W., E. M.

Consulting Engineer,
Room 601, Dom. Express Bldg. Montreal
General Manager, i

Crown Reserve Mining Co. Ltd.
Cobalt, Can.

SPEARMAN CHAS., B.Sc., M.A.

Mining Geologist and Engineer

Structural geology problems relating to
ore deposits, examinations, reports
petrographical examinations, radio-ac-
tive tests, etc. Box 413, Haileybury,Ont,

Phone M. 1889 Cable address ‘“‘Heys’*

Established 1873.
HE.YS, THOS. & SON, °

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

H. J. Griswold, B. W. Seton,
Montreal. Toronto.

Dominion Engineering &
Inspection Co.
INSPECTING and TESTING ENGINEERS

Inspection and Tests of Materials
Supervision of Manufacture

MONTREAL :

320 Lagauchetiere St. West.
Toronto

24 Adelaide St. East.
Winnipeg

707 Union Trust Bldg.

SMITH, SYDNEY.

Mining Engineer,
HAILEYBURY, ONT.

JOHNSON, MATTHEY & CO. LTD.

Yers, Smelters, Refiners & Assayers of
d, Silver, Platinum, Ores, Sweeps,
Concentrates Bullion, &c.

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

TYRRELL, J.B.

Mining Engineer,
534 Confederation Life Building,

TORONTO, - - CANADA.

Canadian Laboratories, Ltd.

ASSAYERS AND CHEMISTS
24 Adelaide St. West
TORONTO

"'WE ANALYSE ANYTHING'*
SPECIAL RATES

SEND FOR PRICES PHONE MAIN 5083

THE DORR COMPANY
John V. N. Dorr, President

Hydrometallurgical and wet Chemical Engineers.

DENVER NEW YORK LONDONE.C.
Cooper Bldg. 17 Battery Place 16 South St.

[FERRIER, W.F.
Consulting Mining Engineer
and Geologist

204 LumspeEN BLpGg.,  ToroNTo, ONT.

SMITH & DURKEE
Diamond Drilling Co.

LIMITED
Contractors for all classes of dia-
mond drill work.

We make a specialty of savmg a
large (s)ercentage of core in soft
groun

Plans showing location of holes
and surveys of holes can

supplied.
SUDBURY - ONT.

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.

ORBES, D. L. H.

Mining & Metallurgical Engineer
Chuquicamata, Chile

ChiefConstruction Engineer for

HASSAN, A A,

Mining Geologist and Consulting
Engineer,
SUITE 203-204 RIGG3 BLDG.,
WASHINGTON, D.C,

CAMPBELL & DEYELL, Limited

Ore Samplers, Assayers

Head Office & Works
Cobalt, Ontario

L. M. CAMPBELL,
General Manager.

Mechanical selection of samples from
shipments of any size and guality

Chile Copper Co. LAWYE
Codes: Broomhalls Teleph : Lo PR
Lal‘blljnlsxcd;lrcss 0! s Taton ‘elephone an Cable Address: v%:%m;l‘:mmo

G. G. S. Lindsey, K.C.

BARRISTER, SOLICITOR, Etc.

Bank of Toronto Building - - TORONTO
Special attention given to
Mining Law

Phone Adelaide 1032

E.M. Clndwu:k K.C Fasken, Robertson, Chadwick

David Fasken, o Sedgemck
H.,LF,,CK,‘::{,E,;E * . Barristers, Solicitors, Notaries
Alexander Fasken Offices : Bank of Toronto,

Hugh E. Rose, K (o Cor. Wellington & Church Sts.
Geo. H. ewick. 58 Wellington St. East

James Aitchison Toronto

Phone Main_2311 Cable Address

“‘Segsworth™ Toronto

R. F. SEGSWORTH

Barrister, Solicitor, Notary, Etc.

JARVIS BUILDING
103 Bay Street - TORONTO
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WANTED

Position by Practical Mining Man
with 20 years experience as Colliery
Manager, well up in mining in all its
branches. Open for position in Coal
or Metal Mining. Can produce the
best of references.

Box B, Canadian Mining Journal.

Phone Main 4427
The Toronto Testing Laboratory, Ltd
160 Bay Street, Toronto
~ASSAYERS & CHEMISTS
“PROMPT AND ACCURATE SERVICE
GUARANTEED.”

Cobalt, Gillies Limit, for
Sale. Four Patented
Mining Claims contain-
ing 80 acres. Good show-
ing of Cobalt and Calcite
veins giving Gold and
Silver assays at 12 ft.
depth. Particulars by Letter.

Jas. A. McAuley

Chalk River - Ontario

PORCUPINE GOLD CAMP

Latest information obtained
by subscribing to the
PORCUPINE HERALD

South Porcupine, Ontario
Canada $1.50, United States $2.00 a year.

ATENTS

TRADE MARKS AND DESIGNS
PROCURED IN ALL COUNTRIES

Special attention given to Patent Litigation
Pamphlets sent free on application

RIDOUT & MAYBEE

Cor. YONGE AND COLBORNE STS., TORONTO, ONT.

MINING CLAIMS

We have for sale Gold, Silver,
Copper, Lead and Molybdenite
properties Further particulars up-
on request.

A. S. FULLER & CO.
STOCK AND MINING BROKERS
South Porcupine and Timmins, Ont.

Smith & Travers Diamond Drill

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

Keep Posted on Porcupine
By subscribing to

The Porcupine Advance

The only full sized newspaper printed on the ground
SUBSCRIPTION RATES
Canada, $2.00. United States $3.00%
Sample copy on request

Reliable News

If you want all the
news of the gold and
silver camps of
Northern  Ontario,
subscribe to

The Northern Miner

RICHARD PEARCE, Edijtor.
Cobalt and Timmins
Canada $1.50. U:S.& Foreign $2 yr.

We will buy

Two Transformers, one
phase 6,000 v to 550 v,
100, 150 or 200 KW.

Must be in good condition.

Dominion Textile Co., Ltd.

Purchasing Dept., Montreal

The Babbitt Metal that’s at the

Front in Efficiency and Economy

HARRIS
HEAVY
PRESSURE

“The Babbitt Metal Without a Fault”,is guar-
anteed to give EXCELLENT SERVICE. It

will not crack or squeeze out.

It will run

cool at any speed. It is copper coated and
copper hardened. It is best for all general
machinery bearings. Order a box from your
dealer or from our nearest factory.
- It is Made in Canada. What We Make We Guarantee.
We Manufacture All Grades of Babbitt Metals.
WRITE FOR COMPLETE LIST .

THE CANADA METAL COMPANY, Limited

Head Office and Factory TORONTO
Branch Factories: HAMILTON, MONTREAL, WINNIPEG, VANCOUVER.




_ 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.

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

Talc all Ores
Mica, and
Barytes Minerals
Graphite
Blende
Corundum
Fluorspar
Feldspar

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

Cables—Blackwell, Liverpool, ABC Code,
Moreing & Neal Mininﬁ and Generel Code,
Lieber’s Code, and Muller’s Code.

ESTABLISHED By GEO. C. BLACKWELL, 1869

NITRATE OF SODA.

HENRY BATH & SON, Brokers

London, Liverpool and Swansea

Warehouses, LIVERPOOL and SWANSEA.
Warrants issued under their Special Act of Parliament.

Cable Address, BATHOTA, Londan

Deloro Smelting and Refining Co., Ltd.
Smelters and Producers of
Cobalt Oxide and Metal
Nickel Oxide and Metal
Refined White Arsenic

“STEELITE”
High Speed Tool Metal

Head Office and Works : DELORO, Ont.

Branch Office : 200 King Street West, Toronto

~ 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

Canadian Repr tative :
Traders Bank Building, Toronto

G. C. BATEMAN

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

The Coniagas Reduction
Company, Limited.

St. Catharines, - - Ontario

Smelters and Refiners of Cobalt Ores

Manufacturers of
Bar Silver, Arsenic—White and Metallic, Cobalt
Oxide and Metal.

Te egraphic Address: Codes: Bedford McNeill,
““Coniagas’’ A.B.C. 5th Edition

Bell Telephone 603, St. Catharines
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THIS STAMP MEANS QUALITY

Explosives for Gold Mines

FORCITE

For hard rock mining--wet or dry

Less fumes than any other explosive 35 9, to 759,
Strengths

Ammonia Dynamites

For ordinary rock where ventilation is good

These Brands made low freezing for winter use

Canadian Exploswes Limited

.Head Office - - MONTREAL, P.Q.
Main Western Offlce - VICTORIA, B.C.
DISTRICT OFFICES:
NOVA SCOTIA: - - 4 - - - Halifax
QUEBEC: - - - - - - Montreal
ONTARIO: Toronto, Cobalt, Timmins, Port Arthur, Ottawa
MANITOBA : - - - - - - 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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Air Hoists—
Cs.nagis.n Ingersoll-Rand Co.,
Ltd.

Amalgamators—

Fraser & Chalmers of Can-
ada, Limited.
Northern Canada Supply Co.
Antimony
Canada Metal Co., Ltd.
Assayers and Chemists—
Milton L. Hersey Co., Ltd.
Campbell & Deyell, Cobalt
Ledoux & Co., 99 John St..
New York
Thos. Heys & Son.
C. L. Constant Co.

Assayers’ and Chemists Sup-
les—
C. L. Berger & Sons, 37 Wil-
liam St., Boston, Mass.
Lymans, Ltd.,, Montreal, Que
Stanley, W. F. & Co., Ltd
Babbitt Metals
Canada Metal Co., Ltd.
Can. Fairbanks-Morse Co.
Ball Mills—
Fraser &
ada, Limited.
Hull Iron & Steel Foundries,
Ltd.

Chalmers of Can-

Belting—ILieather, Bubber and
Cotton—
Can. Fairbanks-Morse Co.
Northern Canada Supply

0.
Jones & Glassco
Blasting Batteries and Sup-
plies—
Can. Ingersoll-Rand Co., Ltd.
Curtis & Harvey (Canada)

Ltd.
Northern Canada Supply Co.
Canadian Explosives, Limited
Blowers—
Can. Fairbanks-Morse Co.
Fraser & Chalmers o1 Can-
ada, Limited.
Northern Cansada Supply Co.
ilers—
bz Can. Fairbanks-Morse Co.
Fraser & Chalmers of Can-
ada, Limited.
Northern Canada Sapply Co.
Can. Ingersoll-Rand Co., Ltd
Boxes, Cable Junction—
Standard Underground Ca-
ble Co. of Can., Ltd.
Buckets—
‘Can. Fairbanks-Morse Co.
Hendrick Mfg. Co
M. Beatty & Sons, Ltd.
Northern Canada Supply
Co.

Cable — aAerin.l and TUnder-

ground—
Frager & Chalmers of Can-
ada, Lta.
Northern Canads Supply Co.
Standard Underground Ca-
ble Co. of Can., Ltd.
Cablewaysg— 4
Fraser & Chalmers of Can
ada, Limited.
M. Beatty & Sons, Ltd.
Cages—
Fraser & Chalmers of Can-
ada, Limited.
Jeffrey Mfg. Co.
Northern Canada Supply Co.
Cables—Wire—
Standard Uaderground Cable
Co. of Canade. Ltd.
Car Dumps-—
Sullivan Machinery Co.
Cars—
Can. Fairbanks-Morse Co.
W. Fraser.
Jeftrey Mfg. Co.
Norihern Canada Supply Co.
ment Machinery—
coNorthern Canada Supplv Co.
Hull Iron & Steel Foundries,
Ltd.

Chaing—
Can. Fairbanks-Morse Co.
Jeffrey Mfg. Co.
.{Tonu & Géuﬁo Hiiuly. o
orthern Canada i
B. Greening Wire Co., Ltd.
Chemists
Canadian Laboratories.
Campbell & Deyell.
Thos Heys & Sons.
Milton Hersey Co.
Ledoux & Co.
Coal

Dominion Coal Co. -
Nova Scotia Steel & Coal Co.
Coal Ontters—
Jeffrey Mfg. Co.:
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., I.td.

Coal Dock Bridges—
Roberts & Schaefer Co.

Coal Mining Explosives—

Curtis & Harvey (Can.), Ltd.

Canadian Explosives, Limited
Coal Mining Machinery—

Can. Ingersoll-Rand Co., Ltd.

Fraser & Chalmers of Can-

ada, Limited.

Jeffrey Mfg. Co.

Roberts & Schaefer Co.

Sullivan Machinery Co.
Coal Pick Machines—

Sullivan Machinery Co.

Can. Ingersoll-Rand Co., Ltd.

Coal Washeries—
Jeffrey Mfg. Co.
Roberts & Schaefer Co.

Coaling Stations—
Roberts & Schaefer Co.

Compressors—Air—
Can, Fairbanks-Morse Co.
Darling Bros., Ltd
[Escher Wyss & Co. ~
‘W. Fraser.
Smart-Turner Machine Co.
Fraser & Chalmers of Can-

ada, Limited. )

Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.
Northern Canada Supply Co.

Concentrators and Jigs—
Fraser & Chalmers of Can-
ada, Limited.

Concrete Mixers—
Can. Fairbanks-Morse Co.
Northern Canada Supply Co.
"Wettlaufer Bros.

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

Converters—
Fraser & Chalmers of Can-
ada, Limited.
Jeffrey Mfg. Co.
Northern Canada Supply Co.

Conveyor—Trough—Belt—
Can. Fairbanks-Morse Co.
Jeffrey Mfg. Co.

Hendrick Mfg. Co.

Cranes—

Can. Fairbanks-Morse Co.
Smart-Turner Machine Co.
M. Beatty & Sons, Ltd.

Crane Ropes—

Allan, Whyte & Co.
B. Greening Wire Co., Ltd.

Grinding Plates—

Hull Iron & Steel Foundries,
Ltd

Crushers—
Can. Fairbanks-Morse Co.
Fraser &+ Chalmers of Can-
ada, Limited.
Lymans, Ltd
Jeffrey Mfg. Co.
Mussens, Limited.
Hull Iron & Steel Foundries,

Ltd.
Wettlaufer Bros.

Cyanide Plants—
Fraser & Chalmers of Can-
ada. Limited. 4
Roessler & Hasslacher.
Derricks—
Can. Fairbanks-Morse Co.
Smart-Turner Machine Co.
8. Flory Mfg. Co.
M. Beatty & Sons, Ltd.
Diamond Drill Cortractors—
Diamond Drill Contracting

0.
Smith and Travers.
Sullivan Machinery Co.
Dredger Pins—

Armstrong, Whitworth of
Can., Ltd
Dredging Machinery—

M. Beatty & Sonas.
Dredging Ropes—
Allan, Whyte & Co.

Fraser & Chalmers of Can-
ada, Limited.

Drills, Air and Hamme:

r—
Can. Ingersoll-Rand Co., Ltd

Jeffrey Mfg Co.

Sullivan Machinery Co. .

Northern Canada Supply Co.
Drillg—Core—

Can, Ingersoll-Rand Co., Ltd

Standard Diamond Drill Co.

Sullivan Machinery Co.

Drills—Diamond—
Sullivan Machinery Co.
Northern Canada Supply Co.

Drill Steel—Mining—
Armstrong, Whitworth of
Can., Ltd.

Drill Steel Sharpeners—
Can. Ingersoll-Rand Co., Ltd
Northern Canada Supply Co.
Sullivan Maclinery Co.
Drills—Electric—
Can. Ingersoll-Rand Co., Ltd.
Sullivan Machinery Co.
Drills—High Speed and Car-

bon—
Armstrong, Whitworth of
Can., Ltd.
Can. Fairbanks-Morse Co.
Dynamite—
Curtis & Harvey (Canada),
Ltd.

Canadian Explosives.

Northern Canada Supply Co.
Ejectors—

Can, Fairbanks-Morse Co.

Darling Bros., Ltd.

Can. Ingersoll-Rand Co., Ltd

Northern Canada Supply Co.

Elevators—
Darling Bros., Ltd.
Jeffrey Mfg. Co.
M. Beatty & Sons.
Sullivan Machinery Co.
Northern ICanada Supply Co.
Wettlaufer Bros.

Engineering Instruments—
C. L. Berger & Sons.
Engineers and Contractors—
Fraser & Chalmers of Can-
ada, Limited.
Roberts & Schaefer Co.
Foundation Co., Ltd. of Montreal
Engines-—Automatic—
Can. Fairbanks-Morse Co.
Smart-Turner Machine Co.
Engines—Gas and Gasoline
Can. Fairbanks-Morse Co.
Fraser & Chalmers of Can-
ada, Limited.
Alex. Fleck.
Sullivan Machinery Co.
Smart-Turner Machine Co.
Engines—Haulage—
Can, Fairbanks-Morse Co.

Fraser & Chalmers of Can-
ada, Limited.
Can. Ingersoll-Rand Co., Ltd
Engines—Marine—

Can. Fairbanks-Morse Co.
Smart-Turner Machine Co.
Engines—Steam—
Fraser & Chalmers of Can-
ada, Limited.
Smart-Turner Machine Co.
M. Beatty & Sons.
Fans—Ventilating—
Can, Fairbanks-Morse Co.
Fraser & Chalmers of Can-
ada, Limited.
Jeffrey Mfg. Co.

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

Flights—
I-{endrlck Mfg. Co.

Forges—
Can. Fairbanks-Morse Co.
Non"tt'g-ern Canada Supply Co.,

rorrhl‘-
. Beatty & Sons.

Smart-Turner Machine Co.

Furnaces—ASSay—
Lymans, Ltd.

Fuse—
Curtis & Harvey (Canada),
Ltd.

Canadian Explosives.
Northern Canada Supply Co.

Gearg—
Can. Fairbanks-Morse Co.
Smart-Turner Machine Co.
Northern Canada Supply Co.
Hull Iron & Steel Foundries,
Ltd.

Hammer Rock Drills—
xMussens,o I;llmlted.
angers—~Cable—
Stgndard Underground Cable
Co. of Canada, Ltd.
Hand Hoists—
Darling Bros., Ltd.
Fraser & Chalmers of Can-
ada, Limited
High Speed Steel—
Armstrong, Whitworth of
Can., Ltd

High Speed Steel Twist Drills—
Northern Canada Supply Co.

Armstrong, Whitworth of
Can., Ltd.
Hoists—Air, Electric and
Steam—

Can. Fairbanks-Morse Co.
Can. Ingersoll-Rand Co., Ltd
Jones & Glassco.
M. Beatty & Sons
Fraser & Chalmers of Can-
ada, Limited
Northern Canada Supply Co.
Wettlaufer Bros.
Hoisting Engines—
Can. Fairbanks-Morse Co.
Mussens, Limited.
Sullivan Machinery Co.
Fraser & Chalmers of Can-
ada, Limited
Can. Ingersoll-Rand Co.
M. Beatty & Sons.
Hoso—
Can, Fairbanks-Morse Co.
Northern Canada Supply Co.
Ingot Copper——
Canada Metal Co., Ltd.

Insulating Compounds—
Standard Underground Ca-
ble Co. of Can., Ltd.
Jacks—
Can. Fairbanks-Morse Co.
Can. Ingersoll-Rand Co., Ltd
Northern Canada Supply Co.
Kiln Linings—
Hlll_-}l Iron & Steel Foundries,
td.

Kominuters—
Hxi‘lédlron & Steel Foundries,

Lamps—Safety—
Canadian Explosives.
Link Belt—
Can. Fairbanks-Morse Co.
Northern Canada Supply Co.
Jones & Glassco.
Locomotives—
W. Fraser.
Machinists and Founders—
Hliltld{ron & Steel Foundries,

Matal Merchants—
Henry Bath & Son.
Geco. G. Blackwell, Sons &

0.
Consolidated Mining and
Smelting Co. of Canada.
Canada Metal Co.
C. L. Constant Co.
Monel Metal—
International Nickel Co.
Nickel—
International Nickel Co.
Ore Sacks—
Northern Canada Supply Co.
Ore Testing Works
Ledoux & Co.
Can. Laboratories.
Milton Hersey Co., Ltd.
oCammbdelluf Deyell.
res an tals-—Buyers and
Sellers of— o
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.
Pig Tin—
Canada Metal Co.,
Pig Lead—
Canada Metal Co.,

Pipes—
Can. Fairbanks-Morse Co.
Canada Metal Co., Ltd.
Consolidated M. & 8. Co.
Pacific Coast Pipe Co., Ltd.
Northern Canada Supply Co.
Smart-Turner Machine Co.
Pipe Fittings—
Can. Fairbanks-Morse Co.
Northern Canada Supply Co.
Piston Rock Drills—
Mussens, Limited.
Pneumatic Tools—
Can. Ingersoll-Rand Co., Ltd
Jones & Glassco.
Pro-&ooﬂnt Mills and Maoch-

ery—
Standard Diamond Drill Co.
Fraser & Chalmers of Can
ada, Limited

Ltd
Ltd.
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Pulleys, Shafting and Hang-
ings—

Can, Fairbanks-Morse Co.

Fraser & Chalmers of Can-
ada, Limited

Jeffrey Mfg. Co.

Northern Canada Supply Co.

Pumps—Boiler Feed—
Can. Fairbanks-Morse Co.
Darling Bros., Ltd.
Smart-Turner Machine Co.
Northern Canada Supply Co.
Canafégn Ingersoll-Rand Co.

Fragser & Chalmers of Can-
ada, Limited
Wettlaufer Bros.

Darling Bros., Ltd.
Smart-Turner Machine Co.
Ca]r:a.dlan Ingersoll-Rand Co.,

Fraser & Chalmers of Can-
ada, Limited

Pumps—Vacunm-—

Can. Fairbanks-Morse Co.
Darling Bros., Ltd.
Smart-Turner Machine Co.

Quarrying Machinery—
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.

Seales—
Can. Fairbanks-Morse Co.

Screens—
B. Greening Wire Co., Ltd.
Jeffrey Mfg. Co.
Northern Canada Supply Co.
Fraser & Chalmers of Can-
ada, Limited
Roberts & Schaefer Co.

Screens—Cross Patent Flang-
ed Lip—
Hendrick Mfg Co.
Separators—
Can. Fairbanks-Morse Co.

Steel Drums—
Smart-Turner Machine Co.

Steel—Tool—
N. S. Steel & Coal Co.

Armstrong, Whitworth of
Can., Ltd

Surveying Instruments—
W. F. Stanley.
C. L. Berger.

Tanks—Cyanide, Etc.—

Fraser & Chalmers of Can-
ada, Limited

Pum Centrifugal e Is)ulin% g l{i‘td.}xi Co. L e
ps—Centrifugal — mart-Turner Machine Z ’ i
g-a’ii Faiﬁba‘nk‘sﬂa{iome Co. W. Fraser. e TlPa:'.Lﬂc Coast Pipe Co., Ltd.
arling Bros., s e pples—
BEscher Wyss & Co. Roasting Plants— ‘Canada Metal Co., Ltd. Roberts & Schaefer Co
Mussens, Limited. Fraser & Chalmers of Can- Sheets—Genuine Manganese ¥
Smart-Turner Machine Co. ada, Limited Bronze— Transits—
M. Beatty & Sons. Hendrick Mfg. Co. C. L. Berger & Sons.
. Can. Ingersoll-Rand Co., Ltd Rolls—Crushing—
Fraser & Chalmers of Can- shovels—Steam— Tube Millg—

ada. Limited
Pumps—Electric—
Can. Fairbanks-Morse Co.
Darling Bros., Ltd.
Smart-Turner Machine Co.
Canadian Ingersoll Rand Co.,

Ltd.
Fraser & Chalmers of Can-
ada, Limited
Pumps—Pneumatio—

Can. Fairbanks-Morse Co.
Darling Bros., Ltd.
Smart-Turner Machine Co.
Can. Ingersoll-Rand Co., Ltd
Sullivan Machinery Co.

Pumps—Steam—
Can. Fairbanks-Morse Co.
Can. Ingersoll-Rand Co., Ltd
Darling Bros., Ltd.
Mussens, Limited.

Fraser & Chalmers of Can-
ada, Limited

Roofing—

Can. Fairbanks-Morse Co.
Neithern Canuwia Supply Cec.

Rope—Manilla and Jute—

Jones & Glassco.
_Northern Ca.nada. Supply Co.
Allan, Whyte & Co.

Rope—Wire—

B. Greening Wire Co., Ltd.

Allan, Whyte & Ce.

Northern nada Supply Co.

Fraser & Chalmers of Can-
ada. lelted

M. Beatty & Sons.
‘W. Fraser.

Smelting Machinery—
Fraser & Chalmers of Can-
ada, Limited

Stacks—Smoke Stacks—

Can. Fairbanks-Mornse Co.
Hendrick Mfg. Co.

Stamp Mills—
Fraser & Chalmers of Can-
ada, Limited

Steel Barrels—
Smart-Turner Machine Co.

Supply Co. Samplers—
B b B, C. L. Constant Co. Steel Drillg—
Ledoux & Co. Sullivan Machinery Co.

Pumps—Turbine—

Milton Hersey Co.

Fraser & Chalmers of Can-
ada. Limited
Turbines—
Escher Wyss & Co.
Fraser & Chalmers of Can-
ada, Limited

Valves—
Can. Fairbanks-Morse Co.
Winding Engines—
Canadian Ingersoll-Rand Co.,
Ltd.

Wire Cloth—
Northern Canada Supply Co.
B. Greening Wire Co., Ltd.
Wire (Bare and Insulated)—
Standard Underground Cable
"1Co., of Canada, Ltd.

Can. Fairbanks-Morse Co.

Thos. Heys & Son.

Northern Canada Supply Co.
Can. Ingersoll-Rand Co., Ltd

Zinc Spelter—
Canada Metal Co., Ltd.
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Ontario’s Mining Lands

Ontario, with its 407,262 square miles of area, contains many millions of acres in which
the geological formations are favourable for the occurrence of minerals, 70 per cent. of the
rocks being of pre-Cambrian age.

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 mines.

Many other varieties of. useful products are found in Ontario :—cobalt, iron pyrites,
arsenic, quartz, graphite, tale, feldspar, mica, corundum, molybdenite, platinum, palladium,
actinolite, apatite, fluorite, salt, gypsum, petroleum and natural gas.

Building materials, such as cement, brick, marble, limestone, sandstone, trap, lime,
sand and gravel, are abundant.

Ontario in 1915 produced over 44 per cent. of the total mineral production of Canada,
or more than twice that from any other Province. The preliminary report of the Ontario
Bureau of Mines shows the output of the mines and metallurgical works of Ontario for
the year 1915 to be worth $57,532,844, of which the metallic production was $47,721,180.
There were 79 producing mines, 62 of which operated at a profit.

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 in any or
every mining division three claims of 40 acres each.

For list of publications, illustrated reports, geological maps and mining laws, apply to

HON. G. H. FERGUSON,

Minister of Lands, Forests and Mines,

Toronto, Canada.




Printing and Publishing

We wish to draw the attention of mining, métallurgical, 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 Lid - P ARATE o

263-5 ADELAIDE ST. WEST

Canadian Mining J oumal, ek

MINING EXPLOSIVES

STRAIGHT DYNAMITE ,
SPECIAL LOW FREEZING DYNAMITE
SEMI-GELATINIZED DYNAMITE
SPECIAL SAFETY COAL MINING EXPLOSIVES

CURTIS’S & HARVEY

(CANADA) LIMITED

400 St. James" Sttjeet E Montreal




