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CANADA
DEPARTMENT OF MINES

HON. P. E. BLONDIN, Minister.

R. G. McCONNELL, Deputy Minister.

MINES BRANCH

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. Report on, by
A. W. G. Wilson, Ph.D.

Building and Ornamental Stones of Canada (Quebec). Vol.
III. 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.
1. and I, 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.

Structural  Materials Laboratory.—Experimental work on
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.

GEOLOGICAL SURVEY

Recent Publications

Summary Report of the Geological Survey for the Calendar
Year 1915.

Memoir 34. The Devonian of Southwestern Ontario, by
Clinton R. Stauffer.

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 65. Clay and Shale Deposits of the Western

Provinces (Part 4), by H. Ries.

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

Memoir 69. Coal Fields of British Columbia, by D. B.
Dowling.

Memoir 73. The Pleistocene and Recent Deposits of the
Island of Montreal, by J. Stansfield.

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 78. Wabana Iron Ore of Newfoundland, by A.
O. Hayes.

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.

Map 59A. Wheaton, Yukon Territory.
Map 150A. Ponhook Lake Sheet, Nova Scotia.
Map 160A. Manaimo Sheet, Vancouver Island.

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 _Geologiqal Survey will, under certain limitations, give
information and advice upon subjects relating to 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. Letters and samples that are of a Depart-
mental nature, addressed to the Director, may be
Mailed O.H.M.S. free of postage.

Communications should be addressed to The Director,
Geological Survey, Ottawa.
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Sinking Drifting

Raising Stoping

i ackhamer

The One-Man Rock Drill

Here is what one user says : Alexo Mine,
Canadian Ingersoll-Rand Co., Limited, Porquois Junction, Ont.,
Timmins, Ont. Oct. 19, 1916.
Dear Sirs —

Re performance of the “ JACKHAMER ” at the Alexo Nickel
Mine, I might say that they are very satisfactory.

We have been and are using them mounted on a single jack column
for drifting and raising, and without the mounting for underhand stoping
and sinking, so that they have been given a thorough test.

They use very little air in proportion to the work done. I have
also noticed a considerable saving in powder as compared to the big
machines which we formerly used.

I might add that the repair and upkeep cost is very low, one
machine in fourteen months only requiring one fronthead spring.

Yours very truly,
(Signed) Wm. Dermead,
Mine Supt.

The reference to “saving in powder” is due to the fact that
the drill holes can be placed to best advantage.

Ask for Bulletin.

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

Works : Sherbrooke, Que.
Sydney, Toronto, Cobalt, Timmins, Winnipeg, Nelson, Vancouver.
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Ready Sept. 1st, 1916

THE MINES HANDBOOK

An Enlargement of The COPPER HANDBOOK by Walter Harvey Weed
THE ONE ACCEPTED AUTHORITY ON MINING INVESTMENTS

It is the only book which describes and It includes all listed mining companies and
analyzes the thousands of active Amer- all producing mines.

ican mining enterprises. It gives facts, unbiased opinions and conclus-

It is the only book that gives addresses, ions based on first hand information.
officers, finances, holdings, geology, de- It will save you the cost of the book ($10.00)
velopment, equipment, production, - in one investment. Tells what to buy
costs and analysis of operations. - and what to sell.

Buy it of The Canadian Mining Journal or Address

THE MINES AND COPPER HANDBOOK

29 BROADWAY, - NEW YORK CITY

FOR DEEP PROSPECTING SELECT
SULLIVAN DIAMOND DRILLS

(Standard of the"world for more than a generation)

This picture shows a Sullivan “P” Diamond
Drill, capacity 5,000 feet, at work. The drill has
a 64-ft. steel derrick over it. It is owned by the
Cleveland Cliffs Iron Company, of Ishpeming, Mich.,
and has drilled to a depth of more than 3000 feet.

With a similar Sullivan outfit

The Deepest Core Drill Hole in America,
4900 feet,

was finished last spring by the CONTRACT DRILL-
ING CORPS of the Sullivan Machinery Company.

(Name of customer and location withheld by request.)
Sullivan Drills have been built and used for

depths as great as 6900 feet. If you need a drill for
deep work, we carry it in stock.

H |
1;1,\‘

o Get Bulletin 665-A
SULLIVAN MACHINERY COMPANY, 122 So. Michigan Ave., CHICAGO

Montreal Cobalt Nelson Vancouver Juneau

Spokane

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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IL.

III.

CANADIAN

INDUSTRY, COMMERCE

INTRODUCTION.

Industry:—

Production and Consumption—Fur.

Hunting and Trapping—Mining-—
Fisheries — Lumbering — Agriculture
Orchards and Gardens, Field Crops,
Animal Products—Manufacturing.

Commerce:—

Development—Foreign Commerce—
Domestic Trade—Ocean Transpor-

tation—Ocean Ports—Inland Water

Transportation — Railroads — The
Common Road or Highway — Meth-
ods of Despatch—Markets—Weights
and Measures.

Finance.

Development — Banking — Coinage
— Credit — Instruments of Credit —
Government Notes — Bank Notes —
Cheques — Money Orders, Postal
Notes, and Telegraph Transfers —
Drafts — Letters of Credit— Docu-
mentary Bills of Exchange — Foreign
Exchange — — Quotations in the
London Market — Bills of Lading —
Warehouse Receipts and Dock Warr-

By

J. J. HARPELL

AND FINANCE

It is essential that every business man in Canada,

or elsewhere, who is interested in the Industrial,

Commercial and Financial Development of the
Dominion should know Canada thoroughly.

READ THESE CONTENTS:

ants — Promisory Notes — Mort-
gages and Liens — Deeds — Stocks —
Bonds and Debentures — Stock Ex-
changes — Insurance — Marine Insur-
ance — Fire Insurance — Life Insur-
ance — Annuities — Accident and
Sickness Insurance — Employers
Liability and Workmen’s Compen-
sation —Fidelity Guarantee Insurance
—Boiler, Burglary, Plate Glass, Live
Stock, Hail, Weather and Tornado,
and Title Insurance.

IV. Marketable Commodities and

Canadian Producers.

V. Foreign Manufacturers of Special

Machinery and Supplies Necessary
to Canadian Industry, Importers,
Manufacturers’ Agents, and Whole-
sale Houses, Wholesale Dealers and
Exporters.

Foreign Manufacturers of Special
Machinery and Supplies Necessary to
Canadian Industry, Textile Machinery
and Supplies, Pulp and Paper Makers
Machinery and Supplies, Mining
Machinery andlSupplies. Printers

VL.

Machinery and Supplies, Fishermen's
Supplies—Importers and Manufac-
turers’ Agents — Wholesale Houses:
Dry Goods, Men’s Wear, Woolens,
Linings and Trimmings, Hats and
Caps, Millinery, Boots and Shoes,
Leather, Groceries, Glass and China,
Sporting Goods, Hardware, Flour and
Feed — Wholesale Dealers and Ex-
porters: Apples, Bacon and Hams,
Bran and Shorts, Butter, Cattle,
Cheese, Eggs, Fish, Fruit, Furs (raw),
Hay, Hides, Hogs, Honey, Horses.
Lard, Maple Syrup and Sugar, Milk
(Condensed, Evaporated, and Pow"
dered), Oils (Fish), Pork, Potatoes,
Poultry, Produce (General), Pulp-
wood, Seeds, Wool.

Institutions Necessary to the
Business Interests of the Country-
Banks — Trust Companies — Stock
and Bond Brokers — Life Insurance
Companies-Fire Insurance Companies:
Accident . and Casualty Insurance
Companies — Consulting Engineers—
Consulting Chemists and Analysts
— Leading Canadian Technical and
Specialized Periodicals.

This Book has been compiled and published as a companion
volume to the Journal of Commerce, and is included with

each subscription to the JOURNAL OF COMMERCE at

The Book is published and distributed by

The Industrial & Educational Press, Ltd.

35-45 ST. ALEXANDER ST.

the regular price of Three Dollars per Year. : :

MONTREAL, Que.
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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

59 BEAVER HALL HILL LIMITED MONTREAL, P.Q.

CONCENTRATING ORES BY FLOTATION

BY THEODORE J. HOOVER
Third Edition, Revised and Brought up to date

FOR SALE BY

Book Department, CANADIAN MINING JOURNAL

Nova Scotia Steel and Coal Co., Limited

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

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

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW GLASGOW, NOVA SCOTIA

RAILS

New or Relaying
12 to 80 pound per yard

TRAPPERS — Get “More Money”

1 for Foxes, Muskrat, Skunk, Beaver, Mink,
LocomOtlves’ ‘ llncco’on, White \{ense}l, Fisher n:gﬁool'lllel'
i ? Fur Bearers collected in your 8 .
EMRCIE Turntables, SHIY YOUR FURS DIRECT to “SHUBERT" the largest
D C house in the World dealing exclusively in NORTH AMERIC R’w FURS
_— 2 s a reliable—responsible—safe Fur House with an unblemished rep-

ion existing for ‘‘more than a third of a century,” a long suc-
N gg.lqtf u{lrecnrd ogfr sending Fur Shippers prompt, SATISFACTORY
- o | AND PROFITABLE returns. Write for “The Shubect Sbivper,
g $iote the only reliable, accurate market report and price list published,
Write for it—NOW—it's FREE

. 25-27 WEST AUSTI
A. B. SHUBERT, Inc. &3 {7 chicaco, Us

Portable Track, Etc.
JNO. J. GARTSHORE

58 Front St. West - Toronto, Ont

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Queen’s University

Faculty of Science

School of Mining
KINGSTON - -  ONTARIO

— —

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

(d) Chemiqal and Metallurgical Engin-
eering. .

(e) Civil Engineering.

(f) Mechanical Engineering. ~

(g) Electrical Engineering.

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

'AMERICAN ZINC

LEAD & SMELTING CO.

PURCHASERS OF

ZINC ORE

PRODUCERS OF

HIGH GRADE SPELTER

Including “ MASCOT” and “ CANEY ” Brands

SULPHURIC ACID

Send Spelter and Acid Inquiries to
120 BROADWAY
NEW YORK, N.Y.

Send Ore Inquiries to
1012 PIERCE BYILDING
ST. LOUIS, MO.

International Molyhdenum
Company, Limited

Molybdenite Ores Purchased.

Mfrs. Ferro Molybdenum, Molybdic Acid,
Ammonia Molybdate.

HEAD OFFICE :

CONCENTRATOR,
Renfrew, Ont.

RENFREW, ONT.

REFINERY, ’
Orillia, Ont.

UNIVERSITY OF TORONTO

Faculty of Applied Science
‘ and Engineering

Courses in---
1--Civil Engineering
2--Mining Engineering
3--Mechanical

5--Analytical and Applied
Chemistry
6--Chemical Engineering
Engineering 7--Electrical Engineering
4--Architecture 8--Metallurgical Engineering
Leading to ACADEMIC and PROFESSIONAL Degrees.

For Calendar and other information apply to the Secretary---
A. T. LAING.

DIAMOND DRILL CONTRACTING CO.
SPOKANE, -  WASHINGTON.

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

AGENCY :—
ROSSLAND, B.C.

The Buffalo‘ Mines, Limited

COBALT ONTARIO
Producers of Refined Silver
Cobalt Residues
Mercury for Mining Purposes

HEAD OFFICE 14 WALL ST., NEW YORK
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M IUKEL

Shot—High and Low carbon. Ingots—Two sizes, 25 lbs., 50 lbs.
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, nox-
corrodible alloy.
M " Manufactured forms are Rods, Flats, Castings, Tubes, Sheets, Strip Stock and Wire.
E T A Send Enquiries Direct to Us
(Reg. U.S. Pat, Off.)

THE INTERNATIONAL NICKEL COMPANY

43 Exchange Place, - NEW YORK

AN PERFORATED METALS Foce i Metals
00000 \ 2o

000000 Elevator Buckets (plain and perforated).
o000 O0O Conveyor Flights and Trough, also

0000000 General Sheet Iron Work.

AARAAAR  HENDRICK MANUFACTURING CO., Carbondale, Penna., US.A.

" ESTABLISHED . 1875

IMPERIAL BANK

OF CANADA

LUCKY STRIKE!

COORS usa. |
Capital Paid Up $7,000,000

Chemical and Laboratory i - 7.000:000

PORCELAIN

¥ W Cobalt, South Porcupine, Elk Lake,
A Cochrane, New Liskeard, North Bay
and Timmins.

HEAD OFFICE: TORONTO

Branches in Northern Ontario at

A Comparative Test:

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

Loss Grams Branches in Provinces of
gg?,l;lsl oA M R Ontario, Quebec, Manitoba, Saskatch-
Crucibles, Dishes, Etc. ewan, Alberta and British Columbia.

Order now and avoid Porcelain Troubles; we

know you've had them. Money Transfers made in all parts of the

LYMANS Limited World. Travellers’ Letters of Credit, Drafts
9

; : iated.
MONTREAL Cheques, etc. negotiate
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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 (Zinc, Iron, ete.), $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 bas
been even prospected ; 300,000 square miles of unexplored mineral bearing land are open for prospecting.

The Mining Laws of this Province are more liberal and the fees lower than those of any other Province in
the Dominion, or any Colony in the British Empire.
Mineral locations are granted to discoverers for nominal fees.

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

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

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia

B Or:)sURConcen- Northern Canada Supply Co.
b LIMITED

trates and F lLlEdllSt Head Office: HAILEYBURY

Branches at Cobalt, Timmins, South Porcupine

Can be Cheaply and Successfully
Sintered by the

DWIGHT & LLOYD Hisdsusiws or
S YS TEM General Hardware,

(Fully Protected by Patents.)

SIMPLE, EFFICIENT, CONTINUOUS Mining Machinery and Supplies,
LOW COST OF INSTALLATION Mill Supplies, Hoisting,
oS! S givs :
Repubilc of Mexico, Austraiie sud Beropenn Godnttios. For pasionian Conveying and Transmission Material,

a8 to Licenses in Canada, 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 licensee.”

American Ore Reclamation Co. Prompt Attention Given to all Orders
71 BROADWAY, N.Y.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.



The Minerals of Nova Scotia

The extensive area of mineral lands in Nova Scotia offers strong inducement. for investment.
. The principal minerals are:—Coal,-iron, copper, gold, lead, silver, manganese, gypsum, barytes, tungsten, an-
timony, graphite, arsenic, mineral pigments, diatomaceous earth.
4 Enormous beds of gypsum of a very pure quality and frequently 100 feet in thickness are situated at the water’s
edge.
The province contains numerous districts in which occur various varieties of iron re practically at tide water
and in touch with vast bodies of fluxes.
The Gold Fields of the Province cover an area of approximately 3,500 square miles. The gold is free milling and
is from 870 to 970 fine.
Deposits of particularly high grade manganese ore occur at a number of different localities.
Tungsten-bearing ores of good quality have lately been discovered at several places and one mine has recently
been opened up.
High-grade cement-making materials have been discovered in favorable situations for shipping.
: dFuel is abundamt, owing to the presence of 960 square miles of bituminous coal and 7,000,000 acres of wood-
and..
The available streams of Nova Scotia can supply at least 500,000 H.P., for industrial purposes.
Prospecting and Mining Rights are granted direct from the Crown on very favorable terms.

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

HON. E. H. ARMSTRONG,

Commissioner of Public Works and Mines,

HALIFAX, N. S.

PROVINCE OF QUEBEC

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.

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 minerals at very reduced rates for the
benefit of miners and prospectors in the Province of Quebec. The well equipped laboratories of this institution and its trained chemists
ensure results of undoubted integrity and reliability.

. The Bureau of Mines at Quebec will give all the information desired in connection with the mines and mineral resources of the Pro
vince, on application addressed to i
HONOURABLE HONORE MERCIER,

MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBEC.
When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Dominion Coal Company

Glace Bay Nova Scotia

19 Collieries
Output—>5,000,000 tons annually

“ Dominion ” Coal
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.L
Hull, Blyth & Co., 1 Lloyds Ave., London, E.C.
Harvey & Co., St. John’s, Nfid.

*“BEXYT 1Y

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

Standard Two-Drum Hoist with SwAinger.

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.
Rob’t. Hamilton & Co., Vancouver, B.C.
Kelly-Powell, Ltd., McArthur Bldg., Winnipeg, Man.

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

TRANSTS sofll EVELS

Tell us the kind of Engineering
Work you are to be engaged on,
and Berger can surely ship to
you promptly from stock, any
size or style of transit or level
suitable to be used on your con-
templated project.

Own a BERGER, and have No
Regrets, though they cost more
at first.

Berger & Sons

27 Williams St. - BOSTON, MASS., U.S.A.

i oA
S RS s RN

HlGH-CLASé 'PUMPING MACHINERY

FOR EVERY SERVICE

The Smart-Turner Machine Co., Limited

Hamilton, Ont.
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— STUDY THIS PHOTOGRAPH——

SOLE CANADAN AGENTS

Branch Office JONES & GLASSCO (Reg’d_) 49 Place D'Youville

TORONTO Eigmgers MONTREAL
. WE STOCK CHAIN AND REPAIRS

It represents a No. 9 Roots
Blower in a Canadian Plant
driven from a 200 H.P. Motor
by means of the Renold Patent
Silent Chain.

The plate was exposed fifty
seconds while the

Renold Patent
Silent Chain

was transmitting 200 H.P. at
1320 feet per minute.

Note the STEADY, SMOOTH, run-
ning which means HIGH EFFICI-
ENCY (98.29,) and uniform turn-
ing which means when applied
to Individual Machines or Line
Shafts Maximum Output and
highest quality of work.

Note also the compactness
(centres 6/); also note chain is
quite slack, no initial tension is
required and therefore no exces-
sive journal friction,

Armstrong, Whitworth
of Canada - - Limited
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INDUSTRIAL MANAGEMENT

In the November number of ‘‘The Engineering Mag-
azine,”” the editor, Mr. John R. Dunlap, has some time-
ly remarks on Industrial Management. In view of the
fact that Canadian industrial concerns are now called
upon to inerease output in spite of a scarcity of labor,
Mr. Dunlap’s comments are especially worthy of at-
tention. He says: ;

‘““High wages, shorter hours, increasing labor un-
rest, the growing shortage of labor in every field of
industry, and the enormous increases in the cost of
all the staples of manufacture—these are conditions
which have finally brought home to all thinking men
the pressing importance of now intently studying ev-
ery possible means of decreasing the costs of pro-
duction.

“Great captains of industry, like Andrew Carnegie,
Charles M. Schwab and Henry Ford, long ago recog-
nized and acted upon the knowledge that this is a
mechanical age, that all the secrets of cheap produc-
tion are to be found in the utilization of mechanical
power, that automatic and semi-automatic machinery
must be operated by skilled mechanics at high wages,
and that standardized production, the largest possible
output, and especially continuous operation, offer the
only possible solutions of the problems which confront
all industrial managers.

““Knowing, also, that engineers and inventors are the
men who have revolutionized industry, annihilated dis-
tance, made the world a neighborhood, and enormous-
ly increased the production of actual wealth, the un-
deviating policy of all these great industrial leaders
has been to surround themselves with, and make part-
ners of, engineers, inventors, superintendents, mana-
gers, and salesmen who have distinguished themselves
by great constructive and productive achievements.
As a sequence, for a generation past the vast mechan-
ical plants erected and operated by these men, under
such leadership, have been the marvels and models of
this mechanical age. And it is in these wonderful
mechanical plants, operated by highly trained engin-
eers and skilled mechanics at high wages, that the
cheapest products in all the world’s markets have
been produced. Andrew Carnegie has said that it is
not the lowest, but the highest-paid labor, with scien-
tific management and machinery, which gives cheapest
produects.

‘““Just here it is fundamentally important to remind
responsible industrial leaders that Mr. Carnegie has
always boasted ‘with great pride that he valued his
organization, his partners, hi¢ engineers and his man-
agers, far more highly than he valued his plants, and
if he had to lose either, he would much prefer to lose
his plants—hecause they could be replaced much more
quickly than his organization!

““Now that the world war has flooded our markets
with orders of every description now that the pro-
ductive capacity of all our industries is taxed to the
limit; now that the great steel industries, the munition
manufaecturers, the automobile manufacturers, and in-
deed employers of every kind are paying wages un-
heard of before, it becomes plainly evident that the
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labor question has become the paramount problem
before every American manufacturer, great or small.

“In other words, we are now face to face with the
Human Problem—we must recognize and promptly act
upon the obvious fact that the welfare, the content-
ment, the good-will, and the physical fitness of the
men and women who operate our industrial plants are
matters of first and immediate concern to all em-
ployers; and that henceforth the management, train-
ing, reward, and inspiration of the workers must be
studied practically and scientifically, precisely as we
have long studied and perfected the machinery of pro-
duction.

““Conservative, hard-headed, and successful employ-
ers of the old school, who believe in ‘‘driving’’ oper-
atives rather than leading them, may be affrighted by
the high wages now current and the danger of ‘‘labor
domination,”” and they may stand aghast at the
thought of abandoning the ten hour or the nine hour
day; but these are problems simple enough to en-
lightened employers who have seriously studied the
literature and actually viewed the practice of the new
Science of Industrial Management. Not a problem
confronting industrial America to-day—be it wages,
hours, unions, open-shop, piece-rates, premium, bonus,
welfare work or what not—but has been successfully
solved in hundreds of cases and in every field of in-
dustry.”’

Mr. Dunlap suggests a way out of a difficulty that
is confronting us. He believes that ‘‘industrial econ-
omy must be studied as a practical science, because
it is the very basis of successful industrial adminis-
tration.”’

Predictions are being freely made these days that
the increasing cost of labor will eventually result in
impossible operating conditions throughout North Am-
erica. It is often stated that laborers are becoming
used to more extravagant methods of living because
of the temporary higher wages and that after the war
it will be impossible to compete with the cheaper labor
of Europe. Those who make such predictions believe
that there must result a complete disruption of in-
dustry caused by the demand for higher wages than
the industries can afford to pay. Such disruption
would be accompanied by a period of hard times for
employer and employee alike and followed by a recon-
struction period when the employee is ready to work
for lower wages. Mr. Dunlap seems rather to incline
to the belief that efficiency can be so increased as to
solve the problem.

Anyone familiar with the mining industry knows
that efficiency has been greatly increased in the past
few years. They know also that it will be increased
much more by better methods, better machines and
especially by better men. It is to be hoped that there
will be no necessity of discontinuing operations be-
cause of the high wages demanded by workers. At
present the good prices being received for mine pro-
ducts, the scarcity of labor and the high cost of living
make high wages reasonable. Increased efficiency may
make it possible to continue paying high wages when
conditions would otherwise not warrant it.

Just now -t is necessary to pay high wages to men
who are efficient workers. The scarcity of labor is
serious not only in Canada but in the United States,
and employers find it necessary to keep men who can-
not or will not do a good day’s work. There is no
compensating advantage for the higher wages being

paid. The work done per man per day will not com-
pare favorably with that before the war. Many of
the best men are in the army.

Mine managers are now confronted with the prob-
lem of maintaining production with a smaller and less
efficient force of men. They are naturally deyoting a
good deal of attention to the problem. The history
of mining leads us to expect that they will succeed. In
their efforts the managers will have the co-operation
of the manufacturers of mining machinery, who are at
present themselves confronted with many difficulties.

. NOVA SCOTIA STEEL.

After a meeting of the board of directors of the Nova
Scotia Steel and Coal Company, held in Montreal on
Monday afternoon, Col. Thomas Cantley stated that
despite the labor shortage and other difficulties, the
company’s output for the first nine months of 1916 was
40 p.c. greater than at any previous time. The com-
pany is booked practically to capacity operations until
midsummer next. Business has been offered for the
second half of 1917, but the management is not anxious
to hasten the acceptance of contracts further ahead
than the first six months of the new year. Col. Cantley
declined to discuss the question of dividends on the
common stock.

At the board meeting, the directors decided to en-
large the company’s shipbuilding activities, by build-
ing a second ocean-going vessel, and one about 25 p.c.
larger than the first now under construction, and which
will be ready for launching in the spring.

DOME.

Dome made a new record in October, milling 40.200
tons, yielding $185,000. The war tax for the fiscal year
has been fixed at $27,502. .

HOLLINGER.

Hollinger in the four weeks ending October 6th,
milled 49,770 tons ore, yielding $433,693. The aross
profit for the four-week period was $241,293. The war
tax for the year has not been definitely settled, but will
be not a serious burden if expectations prove correect.

APEX.

The Apex company will shortly resume prospecting
work on its claims in the Porcupine district. A dia-
mond drill will be operated.

NEWRAY.

Manager Charlebois reports on the recent discovery
at Neyvray mine, as follows:

““Diamond drill No. 4 is now down 900 feet. Is on
angle of 45 degrees. At 630 feet vertically the core
shows 12 feet of quartz carrying lots of free gold. This
hole cuts the find between the Anchor vein and the
Hanson vein. 8o far this is the biggest find ever made
on the Newray.”’

It is reported also that a new vein has recently
been located in the southwest corner of the property,
near the Plenaurum line, from which the managemené

announce some very satisfactory assay results have
been received.
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ON THE POSSIBILITY OF PRODUCING REFINED COPPER

IN

CANADA®

By A. W. G. Wilson

Copper Resources of Canada.

Native copper occurs in Canada in a number of dif-
ferent localities, but in no place within reach of exist-
ing lines of transport has exploration work disclosed
concentrations of the metal in sufficient quantity to
render it practical to operate these deposits commer-
cially by present methods, the copper content of the
rock being usually less than one per cent.

Minerals containing copper as an essential constit-
uent oceur in many places throughout Canada. Those
commercially important are the sulphides; earbonates
and oxides also occur, usually in association with sul-
phide deposits, but they are relatively of minor impor-
tance. The two sulphides, Chalcopyrite and bornite,
both of which also contain iron, are the most import-
ant ; loeally chaleocite, the pure sulphide, is also occas-
ionally found.

At the present time copper sulphide ores are being
mined suceessfully in the following distriets in Canada:

1. Quebec.—Eastern Townships in the vicinity of
Sherbrooke. The annual production varies, has been
increasing in the last few years, and may be taken as
about 5,000 000 pounds per annum. The Quebec ores
are mined for their contained sulphur and are marketed
chiefly in the Eastern United States; the copper recov-
ered is in the nature of a by-produect, and is recovered
in United States plants after the available sulphur has
been extracted.

2. Ontario.—Sudbury district. The annual produec-
tion has been inecreasing in recent years. In 1914 it
was about 29.000,000 pounds and in 1915 it was over
39.000.000 pounds. This copper occurs in association
with nickel. Locally the ores are smelted and treated
in basic converters producing a matte which contains
80-82 per cent of the combined metals, the balance
consisting of iron and sulphur and very small quan-
tities of other metals. The matte containing the two
metals is exported to the United States and to England
. to refineries where the two important constituent met-

als, and certain included by-produets, are recovered
separately.

3. British Columbia.—There are three prineipal pro-
duecing distriets. )

(a) Kootenays, including Rossland, with a produe-
tion of 8,780 000 pounds in 1914, and Nelson with a
“production of 586,700 pounds 1n 15_)14. In 1915 the
production in this distriect was shghply more than
5,000,000 pounds. These are both tributary to the
smelter of the Consolidated Mining and Smelting Com-
pany of Canada at Trail. The Rossland ores are essen-
tially gold ores. They, however, contamn a small
amount of eopper in the form of a sulphide, not muc.h
over one-half of one per cent, but sufficient to make 1t
feasible to recover the gold by :the methods of the
copper smelter. ; . :

(b) Boundary. The production in 1914 was about
16,400,000 pounds, and in 1915 it rose to slightly less
than 17,700.000 pounds. There are two smelters oper-

ating in this district, that at Grand Forks, belonging *

to the Granby Consolidated Mining, ‘Smeltipg and
Power Company, and that near Greenwood bélonging
to the British Columbia Copper Company. The mines
and smelter belonging to this latter company were

closed in August, 1914, at the beginning of the war,
but reopened near the end of July, 1915. The mines
and smelter of the former company were shut down
for a period of 122 days at the close of the year 1914,
and afterwards re-opened in January, 1915. It appears
probable that the production of this distriet will grad-
ually decline, unless new deposits are discovered and
opened up.

(¢) Coast Districts. The production of the British
Columbia coast distriets in 1914 was -about 24.000.000
pounds, while in 1915 it was almost 34,000,000 pounds.
At present there are three principal producing centres:

(i.) Britannia Mines on Howe Sound, producing ores
and concentrates which are shipped to Tacoma Wash-
ington. The normal production is 15-18 million pounds
of copper per annum, but it fell below that figure in
1914. When work now under way is completed pro-
duction will be in the mneighborhood of 25,000,000
pounds per annum.

(ii.) Anyox on the Portland canal about 110 miles
north of Prince Rupert, at which is located a smelter
owned by the Granby Consolidated Mining, Smelting
and Power Company. The present capacity of this
plant is about 3.000 tons of ore per day. The blister
copper produced is shipped to Laurel Hill, New Jersey,
for refining. A statement as to the present production
is not available, but when the eapacity of the plant has
been increased. as proposed, to about 4 000 tons per
day, the annual production should be in the neighbor-
hood of 40,000 000 pounds of copper.

(iii.) Texada Island has produced a small amount
of copper during the last few years, chiefly from the
Marble Bay mine. In 1914 the production was 771.000
pounds, which may be considered to be about two
thirds normal.

(iv.) Other Localities. A small quantity of copper
has been secured, from time to time. from a number of
other localities along the coast of British Columbia. or
from some of the island adiacent to that coast. Pros-
pecting, exploration. or development work is now in
progress in a number of localities and it is probable
that new and important discoveries will be made from
time to time. Ome new property east of Prince Rupert
and near the main line of the Grand Trunk Pacific
railway is now a regular shipper of ore to Anyox.

(d)  Similkameen. TExtensive explorations in the
Similkameen district, not far from Princeton, have
been in progress during the last four years. They
have shown the existence of large bodies of low grade
ores. Preparations are now being made to mine these
on a large scale, and to treat them in a concentrating
mill. The mill concentrates are to be shipped to the °
British Columbia Copper Company’s smelter at Green-
wood, B.C.. for treatment.

(4) Yukon.—Only one copper mine of importance
was operating in Yukon—the Pueblo near Whitehorse.
The produection from this mine during the last three
vears has been at the rate of about 1,700,000 pounds
per annum. How much ore there is in reserve it is not
possible to state. The mine was closed at the begin-
ning of the war, but preparations are now being made
to re-open it and it is probable that shipments will be
resumed early in the new year. During the period

* Published by permission of the Director of the Mines Branch, Ottawa, from the Summary report of the Branch for 1915.

Article written in January, 1916,
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it was in operation all the ore produced was shipped
to Tacoma, Washington, for treatment.

Summarizing the above statements it will be noted
that the annual production of copper from existing
mines in Canada was in the neighborhood of 80,000 000
pounds in 1914, a little more than one-third of this be-
ing produced in Eastern Canada, and a little less than
two-thirds in British Columbia. The total copper re-
covered from ore produced in Canada in 1914 is esti-
mated by Mr. McLeish, Chief Statistician of the Mines
Branch, at 75,738,386 pounds. In 1913 it was 76,976,-
925 pounds, and in 1915 it is estimated as 102,612,486
pounds.

Ore Reserves.

With reference to the known ore reserves, upon
which future production must depend, there is little
accurate information available. It has not been the
custom of the operating companies to make public
much information with respect to these reserves, even
when they themselves possess it. The larger companies
all carry exploration and development work in advance
of mining and in the majority of cases know that they
are assured of ample reserves to keep their present
plants in operation for some years to come.

In Quebee the reserves have not been made publie,
but they are known to be more than enough to insure
production at the present rate for more than two years.

In the Sudbury region of Ontario the known reserves
are variously stated to be in excess of 100.000.000 tons
of ore carrving about 2 per cent copper besides nickel.
The onerating companies have not made public any
official figures with respect to these, reserves. An offi-
cial of the Ontario Bureau of Mines places the xnown
reserves at 71,000,000 tons.

British Columbia is at present the principal copper-
producing provinee of Canada. eopper-bearing minerals
being found in numerous localities in various parts of
the provinece. The known occurrences are too num-
erous to be considered individually. The prineipal
producing districts have already been enumerated.
Some of the operating companies publish statements
of their ore reserves, others do not, and as a conse-
quence it is not possible to make a definite statement
as to the tonnage of orée known to be available. A
rough estimate, based in part on the published infor-
mation supplied by certain operating companies, and
in part upon rough, and therefore possibly inaceurate,
estimates of the ore reserves of other companies, in-
dicates that the known ore deposits of this Provinee
contain in excess of 500,000 tons of recoverable copper
equal to twenty years’ supply at the present rate of
production. In addition to these known ore deposits,
which are now being exploited, there is every reason
to believe that other equally important discoveries will
be made in the future, not only in British Columbia,
but also in Yukon.

Present Methods of Treatment.

1. Quebec ores are nearly all exported to the United
States, where the sulphur is first utilized for the manu-
. facture of sulphuric acid and the copper contents of
the ores are afterwards recovered at other works. :

2. Ontario ores are roasted in open heaps, or in
small part in mechanically operated furnaces, to drive
off a portion of the sulphur. They are then treated
in blast furnaces, or reverberatories, to produce a low
grade matte containing the nickel and copper. This
matte is further concentrated in basie lined converters
until it contains 77-82 per cent. of the combined metals.
Tn this form about 15 per cent of the Ontario produe-
tion is shipped to Wales, and the balance to the United

States for further treatment. A portion of that sent to
the United States is again treated to produce the alloy
called monel metal, without the separation of the cop-
per from the nickel. The balance of that sent to the
United States and all of that sent to Wales is refined
by special processes, the copper and the nickel being
recovered separately.

3. British Columbia ores are in part sold directly to
United States purchasers, and in part given a partial
treatment before being shipped to the United States.
The smelter at Trail produces a matte containing ap-
proximately 42 per cent copper, and a considerable
amount of precious metals. This matte is at present
being shipped to Tacoma, Washington, for final treat-
ment and refining. I understand that it is the inten-
tion of the Consolidated Company to install converters
at Trail and to produce Bessemer cakes. This copper
will contain an unusual amount of the precious metals,
owing to the nature of the Rossland ores, and it will
probably be necessary to refine it on the spot. Pre-
parations are being made with this object in view. and
it is stated that the refinery will have a capacity of 15
tons of refined copper per day.

(Since Dr. Wilson’s report was written. the produe-
tion of refined copper has been begun at Trail.—Ed.)

The ores from the Boundary district are treated at
Grand Forks and at Greenwood, both plants using blast
furnaces in which a low grade matte is produced, and
afterwards treating this matte in converters to produce
Bessemer cakes. This copper which contains 96-98 per
cent pure metal is shipped to United States points for
refining. The plant at Greenwood was idle during the
early part of the year, but has resumed operations.

The ores mined at Anyox, north of Prince Rupert,
are treated in blast furnaces, the resultant matte being
blown to Bessemer copper in basic converters. The
copper is shipped to Laurel Hill, New Jersey, for re-
fining. A small amount of ecustom ores from outlying
points is also treated at Anyox.

The ores mined at Britannia are concentrated in a
special plant at Britannia Beach, and then are shipped
to the smelter at Tacoma for final treatment. Ore from
the Marble Bay mine on Texada Island, and that from
the Pueblo mine in Yukon is also shipped directly to
Tacoma for treatment.

4. Summary.—The foregoing paragraphs may be
summarized by stating that all the copper obtained
from ores mined in Canada is recovered in refineries
located outside Canada, and chiefly in the TUnited
States. About ninety per cent of the copper produced
in Bastern Canada is converted into a high grade matte
before shipment ; about sixty-six per cent of the copper
produced in British Columbia is converted into Besse-
mer copper before shipment, and in all about twenty
five per cent of the copper ores mlpecl in Canada is
shipped directly to United States points for metallur-
gical treatment.

Refining of Copper in Canada.

1. Present Conditions.—Canada refines very little
copper at the present time. About one-half of her
annual output of copper is treated in blast furnaces
and afterwards in converters, and is exported in the
form of Bessemer copper, containing usually 95-98 per
cent copper, a few ounces of gold and silver per ton,
and some impurities. About one-third of her output is
exported in the form of matte, either high grade and
associated with nickel, as from the Sudbury region, or
of relatively lower grade, but containing much gold
and silver, as from Trail. The remainder of Canada’s
copper produetion is exported as ore to foreign smelters

-
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for treatment, some of it being concentrates and some
of it untreated. The reasons why this condition exists
are various and complicated. In brief it may be stated
that the copper producing industry in Canada has been
of slow growth, and has been prosecuted largely by
foreign capital which already possessed established
business connections outside Canada. In the early days
it was much cheaper to arrange for the final treatment
of the Canadian product in established foreign plants.
It was easier, and there were fewer capital risks.

At the present time over 80 per cent of the refinery
capacity of North America is located within fifty miles
of New York city, and is, therefore, in the immediate
vicinity of the largest American markets and shipping
ports. An important factor in determining the location

* of these refineries has undoubtedly been the enormous
saving that has been effected by reducing to a mini-
mum the time that capital is locked up in the refined
copper in transit. Another factor determining their
location in this distriet was the possibility of securing
relatively cheap power, cheap labor, and cheap sup-
plies of all kinds, including appliances and machinery.
Moreover the freights on the raw materials and sup-
plies would be lower than on a finished product and on
supplies hauled a long distance. All the conditions
which brought this about may be summarized by stat-
ing that refining could be done more cheaply and con-
veniently in the district where the large refineries are
now located than elsewhere. Once these large refineries
were established in their present location it has be-
come increasingly difficult for new organizations to
compete against them and break into the market, un-
less the circumstances are exceptional. Moreover the
capital interested in the established refineries is also
the preponderating interest, directly or indirectly, in
the Canadian Copper production. TUnder these eir-
cumstances it should not be a matter of surprise that
Canada’s copper is not refined at home, nor can it be
expected that the conditions will be changed unless
existing circumstances. altered by natural conditions
or by design. become such that it will be more profitable
to refine Canadian ores in Canada than in a foreign
country.

2. Canadian production available for a refinery.—
The nickel-copper mattes produced in the Sudbury
distriet, Ontario, present a special problem in refining,
involving the recovery not only of the copper, but also
of the nickel, and therefore do not need to be consider-
ed here. That portion of Canada’s copper which can
tentatively be considered as available for refining in
Canada is the British Columbia produetion.

A survey of the field shows that the British Columbia
copper production may be considered as tributary fo
two principal localities. The production of Rossland
and the Boundary country is all confined to the south-
eastern part of the province, and geographically, would
naturally be tributary either to Trail or to a plant
located elsewhere in one of the Kootenays. The bal-
ance of British Columbia production comes from
points on the Pacific coast and therefore may be con-
sidered as tributary to certain points on tidewater.

Again, considering the present development of the
various known copper producing mines, we find that
the mines of the boundary distriet have probably reach-
ed their maximum production and are now on the de-
cline. The Motherlode, the largest mine tributary to
the smelter at Greenwood, is estimated to contain about
two years’ supply of ore. The mines at Phoenix, trib-
utary to the smelter at Grand Forks, are credited with
containing enough ore to keep the smelter working to

capacity for only a few years more. The Rossland
mines are stated never to have been in better condition,
but the total copper content of these ores is compara-
tively small. Other less well known mines produce ore
from time to time but their operation has been more
or less spasmodic and they ecannot be relied on to pro-
duce a large tonnage or to produce continuously for
any length of time. Undoubtedly new ore bodies will
also be discovered, prolonging the lives of existing
plants in this section of the provinee, but the ore sup-
plies immediately in view are such that it is extremely
improbable that the annual production of copper from
the Kootenays will materially increase in the near
future.

On the coast we find that extensive development
work has been in progress for the last three or four
years, showing the existence of large ore reserves, par-
ticularly at Britannia and at Anyox. On the strength
of this development preparations have been made at
both localities for handling greatly increased outputs
of ore. There are, in addition, a number of other
smaller properties from which additional ore supplies
may be expected, and in general it may be stated that
the districts tributary to the coast appear to be the
most promising, in regard to future development.

In 1914 the interior districts produced approximate-
ly 21,000,000 pounds of copper; while the districts trib-
utary to the coast produced about 24 000 000 pounds.
In 1915 the interior districts produced 22,700,000
pounds, against 33,980,000 pounds ecredited to the
coastal distriet. It is not probable that the annual
production of the interior, within the next few years,
will much exceed this amount; the coast distriets on
the other hand give promise of at least doubling the
output within the next two years.

A new district in the vicinity of Princeton, in south
central British Columbia, has recently been extensively
explored largely by diamond drilling and development
is now under way. Plans have also been prepared for
the erection of a large concentrating plant, and it is
proposed to treat the concentrates in the smelter at
Greenwood. It can therefore be anticipated that the
production of the interior district, east of the Cascades,
will for a time show a considerable increase. On the
other hand, if later developments show that it is more
economical to produce Bessemer copper from these ores
in the vicinity of the mines, or even on the coast, this
production would naturally be tributary to a coast re-
finery, particularly, when the direct railway to the
coast, now nearing completion, is ready for traffic. The
establishment of a refinery in British Columbia and its
location would have an important bearing in deter-
mining the location of a new smelting and converting
plant for the treatment of the Similkameen ores, as-
suming that other controlling conditions are satisfied.

If the establishment of a refinery were dependent
only on the assurance that an adequate supply of Bes-
semer copper can be produced, it may safely be stated
that there is enough ore in sight to supply the copper
necessary to keep a plant of at least 50 tons daily
capacity (36,500,000 1bs. per annum) in operation for
an indeterminate number of years, a period of time,
however, which would be longer than the normal life
of the plant. In reaching any conclusion as to the
probable commercial feasibility of such a refinery there
are a number of collateral conditions that must be con-
sidered and weighed and there are numerous conflict-
ing interests which must be apprised and adjusted.
These conditions are set forth in the succeeding sections
of this report.
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Opposing Conditions. _

1. Present Ownership. The only large Canadian
controlled corporation now engaged in mining and
smelting copper ores in British Columbia is the Con-
solidated Mining and Smelting Company of Canada,
with smeltery at Trail, and mines at Rossland and else-
where. All the other important producers of copper or
copper ores are controlled by United States capital.
Stating the same fact in another way, it is to be noted
that only about 10 per cent of the copper production
of British Columbia is home controlled, the balance,
about 90 per cent, is foreign controlled. When the
anticipated increase in production from coast points
takes place, this balance will approximate 95 per cent
of the total.

2. Existing Contracts. Nearly all the companies
which are mining copper ore in British Columbia and
all the smelters which are producing blister copper
have contracted for the disposal of their output. These
contracts usually run about five years, and existing
contracts have at least two years yet to run.

3. Smelter Capacity. The smelter capacity at pre-
sent available on the coast is not sufficient to treat all
the ores now produced there. Tt is reported that the
smelter at Anyox is to be enlarged to a capacity of
about 4.000 tons of ore per day (the present capacity
is about 3.000 tons), but this will provide only for the
output from Anyox and for a few smaller tributary
properties. Another smelter, especially equipped to
treat concentrates as well as ordinary ores of copper,
would be required to treat the ores and concentrates
from Britannia, and such other ores as may be avail-
able from time to time. The capacity of this smelter
should be at least 500 tons per day, and provision
should be made to double this capaecity, if necessary.
It is possible that the Company now operating the
Britannia mine might consider the erection of a smelter
to treat their own ores. and to produce blister or Bes-
semer copper, but at present their entire output is sold
under contract. The smelter at Ladysmith, now idle,
is eapable of treating some of the ores, but not so eco-
nomically as a more modern plant specially designed
for the purpose. It would probably seriously handicap
the development of a coast refinery to attempt to adapt
the Ladysmith smelter as it now stands to the needs of
such refinery.

4. Marketing. One of the most difficult problems
confronting a Canadian refinery would be the market-
ing of its products. Hitherto Canada’s total consump-
tion of copper has heen about 20-000 tons per annum,
slightly less than half the production of Bri:cish Col-
umbia. The greater part of this copper 1s Imported
into Canada in manufactured forms, particularly as
wire. rods, and sheets. The surplus production from a
Canadian refinery would have to be sold in the open
market. If it is produced under natural conditions
and at reasonable cost. there appears to be no reason
why it could not successfully compete with copper
produced elsewhere. The competition of the large pur-
chasers in the United States and in South America
would have to be faced, and even possible price-cutting.
On the other hand, there is a possibility that the cheap-
ness of production and the geographic loeation of the
refinery might give certain advantages which it would
be very difficult to offset,

Under existing conditions eastern manufacturers
who require refined copper can, or could before the
war, often obtain deliveries within a weclk of the plac-
ing of the order. Eastern refineries often had their
wrders hooked in advance of the refining, and as a

consequence there was little capital locked up in the
copper in transit.

A refinery in Western Canada, operating nnder exist-
ing conditions, would have the following factors to
contend with :

i. Long haul to eastern market on a refined produet,
and therefore a higher rate.

ii. An unusually long interval must elapse between
the receipt of orders and the time of delivery—-result-
ing in proportionally larger interest losses on copper
in transit.

ili. Variety of forms in which refined copper must
be delivered to suit the requirements of individual
consumers of small lots, means an expensive plant for
a smali output. :

iv. Canadian demand is chiefly for copper in manu-
factured forms. The demand for refined copper in in-
gots, wire, bars, and cakes is very small.

v. Competition of foreign copper, much of whicn
can be laid down in the eastern market more cheaply.

It therefore appears desirable that other markets .

than that offered by eastern America be considered.
Data with respect to the requirements of these mar-
kets are not immediately available. It may be pointed
out, however, that refined copper from a British Col-
umbia coast point can be laid down in British ports,
and in certain continental ports at less eost per pound
than from many of the interior United States pro-
ducers. The Asiatic markets for manufactured pro-
duets, and the Australian market are also open to a
coast refinery, with corresponding low freights. Tt
appears extremely probable that any surplus produc-
tion from such a refinery could be very easily disposed
of in the face of eastern competition.

I am inclined to think that it would be most profit-
able for a coast refinery to transform its own refined
copper into manufactured products such as wire, rods,
bars, sheets, and tubes. These products could he iar-
keted as easily as the refined copper. There would be
a very considerable saving in interest losses on copper
in transit and a probable saving in refinery equipment.

5. Power Problems. The principal individual item
of expense in the operation of a copper refinery is the
cost of power. Hydro-electric power ean be produced
at a number of points on the coast of British Columbia
at a cost of less than $10.00 per horse power a year.
The most desirable and convenient power sites appear
to have been transferred to private hands, but most
of them are neither being utilized nor developed. The
tax which these holding interests are inclined to levy
on bona fide industries requiring the power is apt to
be almost prohibitive. Before a refinery could be
established it will be necessary to arrange to obtain
power at a reasonable figure, which should not exceed
$10.00 per horse power year, delivered at the plant.
The operating company should own and control its
own plant, and there should be sufficient available
power in reserve to provide for reasonable expansion,
and the development of subsidiary industries.

6. Diversity of Products. The nature of the pro-
ducts from the different centres makes certain eom-
merecial adjustments difficult but not impossible.

The Bessemer copper which will be produced at the
Trail smelter will contain an unusual amount of gold,
so much so that it will be practically impossible to
satisfactorily and safely sample it. For this reason the
owners of the Trail smelter would probably hesitate in
agreeing to supply their blister copper to an indepen-
dently controlled refinery unless special arrangements
are made for its separate treatment. They have al-

B
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ready made arrangements to install two Great Falls
type copper converters, and I understand are prepar-
ing to refine their own copper on a sm.all spale. '

Again, the production of the Britannia mines, which
will be about 25,000,000 pounds per annum within two
years’ time, is in the form of ore and concentrates.
Several other mines on the coast also produce ore and
do not reduce it to matte or Bessemer copper. As al-
ready noted, a smelter would have to be provided,
especially equipped to treat these products.

Organization of a Refinery.

The organization of a copper refining company in
Canada will require much consideration and some edu-
cative work. At present there are four large comp-
anies operating in British Columbia, whose interests
are more or less conflicting. The total Canadian out-
put available for treatment in an electrolytic reﬁnery
is comparatively small and it is therefore very .desn'nble
that as much as possible of the copper which these
companies produce be treated at one plant.

One of these companies, the Consolidated Mining and
Smelting Company of Canada, operating at Trail, is
largely Canadian owned and is in the best po.tentlal
position to start refining, both as regards equipment
and technical staff. The plants at Trail now include a
blast furnace equipment, an electrolytic lead refinery,
and an electrolytic zinc refinery. . Two basic convert-
ers, Great Falls type, are being provided for the pro-
duction of Bessemer copper. Under the circumstances
it was a comparatively easy matter for this company
to arrange to refine their own copper. Tt will be pos-
sible to commence operations on a very small scale,
and to expand as the cireumstances require. There
need be no serious increase in the present overhead
charges, and the necessary capital expenditure will
not have to be very great. Power costs will probably
be comparatively high, about $20 per H.P. year, angl the
location of the plant is not favorable to cheap freights
for incoming supplies and outgoing products. A re-
finery at Trail would naturally receive copper from the
smelter at Grand Forks, including a rail haul of about
88 miles. Any copper produced at Greenwood might
also easily be sent to Trail, the rail haul being 103
miles. Existing business arrangements and other eco-
nomic conditions may, however, prevent any of this
copper from the Boundary distriet reaching a refinery
at Trail. .

On the other hand not only is the amount of copper
that will be tributary to the plant at Trail small, but
the copper produced from the Rossland ores contains
unusually large amounts of gold, seemingly somewhat
irregularly distributed through the cakes. and I am
informed that experience has shown that it is practic-
ally impossible to sample copper of this character
satisfactorily without excessive expense. Therefore it
is to be expected that while Trail will be able to,pro-
ducerefined ecopper from the produets of its own plant,
or from any Bessemer or blister copper that may be sent
to it for treatment, it is natural to infer that they will
not be willing to co-operate in the establishment of a
refinery elsewhere. unless they ecan obtain specially
favorable terms for the treatment of their own copper,
or be guaranteed its separate treatment.

The companies operating at Grand Forks and Green-
wood, which points, as already noted, are n_a.t_umlly
tributary to Trail, would undoubtedly be willing to
contribute their copper to some other point than Trail,
the only questions involved being oommer-cial ones.

The two prineipal producers on the Pacific coast of

British Columbia are the Granby Consolidated Mining,
Smelting and Power Company, with smelting works
and mines located 110 miles north of Prince Rupert,
and the Britannia Mining and Smelting Company, with
mines near Britannia Beach on Howe Sound, about 30
miles north from Vancouver. If the interest and co-
operation of these two corporations could be secured
the success of such a project would be secured. With-
out the co-operation of both these producers the amount
of copper available would be too small to warrant the
establishment of a refinery on the coast. Both com-
panies have existing contracts which will have to be
completed before they are free to accept new obliga-
tions and these contracts have several years to run.
Both would probably be willing to enter into new con-
tracts with a Canadian refinery, but strictly on a com-
mercial basis—that is the Canadian refinery must at
least give them as favorable terms as they now receive,
or are offered when renewing contracts.

The Canada Copper Corporation, which now controls
the interests of the British Columbia Copper Company,
and which has been developing the new deposits in the
vieinity of Princeton, B.C.; is controlled in the United
States. At present a small amount of converter copper
is produced at the Greenwood plant from Boundary
ores, and is shipped to a United States refinery under
contract. Plans are under way for the erection of a
concentrating plant to treat the ores from the mines
near Princeton. The concentrates at this plant are to
be sent to the smelter at Greenwood, and it is to be
presumed that the copper from this ore will also be
shipped to the United States for refining.

Location of a Canadian Copper Refinery. "

The following points have been eonsidered in an at-
tempt to reach some conclusion as to the best location
for a Canadian copper refinery: A St. Lawrence point,
Quebec; Sault Ste. Marie, Ontario; Port Arthur, On-
tario; Trail, British Columbia ; two Pacific coast points,
British Columbia. ;

The following are the prinecipal factors that have
been considered in each case: Relation to sources of
supplies of blister copper ; Relation to probable markets
for refined copper; relation to sources of materials for
construction and maintenance; probable freights in-
ward and outward ; power costs; Fuels and other sup-
plies; labor costs; interest losses on copper in transit.

My conclusion is that British Columbia offers the best
locations for the refining of the copper at present avail-
able for treatment. With respect to the location of a
refinery on the Pacific coast as opposed to one at Trail
I consider that the coast unquestionably offers the best
site for a commercial refinery. ;

The coast production will, in a few years’ time, be
at least ten times that of Trail, apart from the copper
which might be sent to Trail from the two interior
smelters. These smelters, however, could also contri-
bute to a coast refinery, and therefore their production
does not need to be specially considered when weighing
the comparative merits of locating at Trail, or at a
coastal point. Trail would have lower ecapital and
overhead charges to meet than a coastal point. but the
power costs fuel costs, and labor costs would be higher,
as would freights on supplies and produets.

Almost any coastal point accessible to one of the
trans-continental railroads is favorably located with
respect to freight rates on raw materials and finished
products and has. moreover, an enormous tributary
area with low freight charges. Certain points offer
particularly low power costs, and cheap oil fuels are
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available. Inasmuch as eastern manufacturers in Can-
ada would require not more than half the output of
such a refinery, even if they were equipped to handle
such a quantity, the balance would have to find another
market. The potential possibilities of the British,
Asiatic and Australian markets are such that the avail-
able surplus could probably be placed in these markets
more cheaply from the British Columbia coast than
from any other point in Canada.

In brief, I consider that marketing conditions alone
render it inadvisable to locate a refinery anywhere in
eastern Canada for the primary purpose of refining
British Columbia copper, and I consider that certain
Pacifie- coast points would afford the best location.

2. Sclection of a site.—Since it is assumed that if a
copper refinery were to be established on the coast
it would be operated as a commercial enterprise, the
site selected should be chosen only on its merits. Prim-
«rly it should be on tide water, and hydro-electric
power should be available. The amount of power
should be much in excess of the immediate require-
ments to allow for expansion, and the development of
certain related manufacturing industries if these ap-
pear desirable. The site, moreover, should be centrally
located to facilitate the assembling of the products of
the different contributing centres, and should be where
climatie conditions are most favorable.

Equ’pment Required.

1. Power site.—A suitable site for the development
of hydro-electric power will be required. This should
Le eapable of supplying not less than 5,000 horse power
per day, on 24 hour service. This is much in execess of
the power required for a 50 ton refinery alone, but
scarcely allows for reasonable expansion. There are
a number of power sites available where about 20,000
horse-power could be secured and developed at a cost
not exceeding $100 per developed horse-power. At the
start it would not be necessary to develop the whole
of such a power. :

2. Refinery and Auxiliary Equipment.—A complete
refinery will include the following equipment:

Office building; chemical and assay laboratories;
physical testing laboratory; water supply  system;
power plant, coal bins and equipment, fuel oil tanks
and equipment, boiler room and equipment, engine
room and equipment, generator room, transformers,
motors, switechboards and equipment ; furnace building,
cranes and charging machine, small water-jacketed
blast furnace, anode furnaces, cathode furnaces, cast-
ing machines, cast iron and cast copper moulds for
. anodes, wire bars, ingots, and cakes, moulds for mak-
ing casting machine moulds, charcoal storage; tank
house and equipment; precious metal refinery and
equipment ; copper sulphate plant; supply storage for
furnace department, and for tank house; copper stor-
age, incoming and outgoing ; sampling shop and drills;
seale house; repair shops, forge and blacksmith shop,
foundry, boiler shop, machine shop, carpenter shop,
paint shop; shop supply storage; yard, tracks, haulage
motors, cars, trucks, and other yard equipment.

3. Smeltery.—If a smelter is established to treat the
tonnage of ore for which there is no present provision,
the additional equipment needed will depend upon the
character of the ores available and their quantity.
One or more reverberatory furnaces, and one or more
basic lined converters will be required. It is also pos-
sible that a blast furnace would be needed though this
is not essential. The offices, laboratories, shops, and
storage warehouses provided for the refinery would

also serve for the smeltery, except that they would
have to be made slightly larger.

4. Docks and Equipment.—Docks capable of afford-
ing wharfage to at least two vessels, of about 7,000
tons capacity, would be required. They should be
equipped for unloading ores, concentrates, blister cop-
per, and supplies as expeditiously as possible. They
would also have to be equipped for loading the pro-
ducts of the refinery. The initial cost would vary with
the location, and with the size of the plant.

5. Subsidiary Industries.— The establishment of
subsidiary industries in close connection with the cop-
per refinery is worthy of consideration. The primary
products of such a works would be copper wire or
bars, plates and tubes. With the production of electro-
lytic zine, it would be possible also to produce brass
either in ingots or in manufactured forms.

6. Working Capital—It is not possible, at the pre-"

sent time, to arrive at any satisfactory estimate as to
the amount of capital required, either for the estab-
lishment of such a works or for their operation. The
exceptional circumstances attendant on the marketing
of the products of a refinery located in British Colum-
bia may render it necessary to have a very much larger
working capital than is usually required.

Copper refiners as a rule do not purchase the copper
treated at their works. They usually levy a fixed treat-
ment charge, and make a percentage deduction from
the weight of the crude copper received to compensate
losses in treatment. This fixed charge varies with the
nature of the product to be treated from $10 to about
$20 per ton. They also pay for the gold and silver
recovered at current market rates. In the eastern re-
fineries the copper in transit is rarely tied up for more
than a week or ten days, exclusive of time consumed
in transportation. In a refinery on the British Colum-
bia coast it is probable that the copper in transit
through the works and en route to market would be
tied up for at least a month, and possibly for two
months or more. It seems probable, therefore, that
there would never be less than 3,000,000 pounds of
copper locked up, and very frequently the amount in
transit would be double this quantity. At an average
market value of 12 cents per pound this means the loss
of interest on a sum of money lying between $350,000
and $750,000, according to the ecircumstances. Since
nearly all the available copper ore, mattes, and con-
verter copper also contain small quantities of gold and
silver, the value of these metals, when in transit
through the works, would also have to be considered.
Their probable value cannot be readily estimated
without an accurate knowledge of the products to be
treated in the plant. The length of time these metals
would be locked up would probably not be less than
two weeks, and never more than four.

Tt is thus apparent that the eircumstances of loca-
tion and marketing may entail a somewhat larger in-
terest loss on metals in transit than would normally
occur, and compensatory adjustments for this extra
charge would probably have to be made by the refinery.

General Conclusions;

The author’s conclusions may be very briefly stated
as follows:

1. The province of British Columbia is the only
province which produces enough copper annually to
support an electrolytic copper refinery.

2. Within a very short period of time the total am-
ount of copper produced from distriets tributary to
the Pacific coast of British Columbia will probably be
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more than half the total production of Canada, and -

will be much in excess of that tributary to interior
points. :

3. For various reasons, which have been cited, the
author concludes that the Pacific coast of British Col-
umbia offers the best choice of sites for a refinery.

4. The Canadian consumer does not demand refined
copper in any quantity, but purchases copper in manu.
factured forms; therefore refined copper produced in
Canada would for the most part be unsaleable unless
provision is also made for its conversion into manufac-
tured forms, particularly bars, rods, wire, sheets and
tubes. '

5. A market for the surplus copper would have to be
obtained. It is probable that refined copper could be
marketed in Europe as cheaply as from a refinery in
the Eastern United States. It is also possible that the
Australian and the Asiatic markets might require the
surplus material if converted into manufactured pro-
ducts. 3

6. There appears to be an opening for the organiza-
tion of a very considerable commercial enterprise
which might include among its activities any or all of
the following principal departments:

(a) Copper smelter (treating about 500 tons of ore
per day).

(b) Copper refinery (producing akout 50 tons of
copper daily). i

(¢) Zine refinery (producing about 40 tors of zine
daily, including zine in oxide).

(d) Brass making plant.

(e) Rolling mills (for copper, zine, and brass).

(f) Bar and wire mill. :

(g) Tube mill. :

7. The organization of any considerable commercial
enterprise founded on the copper productive capacity
of British Columbia, either to produce refined copper
alone, or to carry on any or all of the associated in-
dustries here suggested, is a matter for private enter-
prise. The successful operation of a refinery is depen-
dent upon the securing of contracts for refining the
greater portion of the output of the productive proper-
ties tributary to the coast districts of British Columbia.
The majority of the producers in these distriets h.ave
already well established business connections in various
quarters and it is not to be expected that they will be
willing to enter into new agreements unless reasonable
proposals are made to them which it will be to their
material advantage to accept.

REFINERY CONSTRUCTION.

Port Colborne, Ont.—Things are humming across the
canal where the Foundation Co. are constructing the
nickel plant. The former Grove Hotel is now one large
office building occupied by the superintendent and those
in _charge of various departments of the work. N

Two hundred and fifty men are at work and addi-
tions to the staff are being made at the rate of about
twenty men a day. From 800 to 1,000 men wijll be at
work on the job by spring. One bunk house which will
accommodate 150 men is now ready for habitation.

Large quantities of machinery and construction ma-
terial are arriving daily.

It is safe to say that every place in Port Colborne
where living quarters are obtained is now occupied.
The demand for furnished suites, single rooms and
houses has more than exceeded the supply, and the
private citizens, as well as every merchant, have al-
ready experienced a benefit from the activity caused by
the commencing of the hig work.

GOLD DREDGING IN YUKON*

Dredging has rapidly developed in the Yukon as a
highly profitable industry, and dredges are operating
successfully not only in the beds and on the bars of
rivers, but also on the frozen placer creek claims in the
Klondike district. A short time ago the rich claims
on the more prominent ereeks in the Klondike district
proper were being worked by the most modern meth- -
ods of what is known as ordinary placer mining.
Gravels, from which large quantities of gold dust were
recovered by this method are now being worked by
dredges adapted to the special conditions which exist
in that distriet.

Yukon Gold Co. .

The Yukon Gold Co. is incorporated under the laws
of the State of Maine, and commenced operations in
the Yukon in 1906. The president of the company is
S. R. Guggenheim, the secretary-treas., Chas. K. Lip-
man, the consulting eng'neer and general manacer,
0. B. Perry, all of 120 Broadway, New York and the
resident manager is C. A. Thomas, Dawson. Y.T. The
holdings of the eompany comprise 555 ereek, hill and
bench claims in the Klondike district.

The Yukon Co. has constructed several dredg:s.
These are in operction on Bonanza Anderson conces-
sion, Hunker Cold Run and El’orado.

The power for opeorating dredges is obtained from the

or'p ny’s hydio electric plant opercted by water from
the Little Twel e mile river carried th-ough fi e miles
of flume and delivered to the plant under 650 feet net
effective head. The installation consists of three 650
K. W. generators, directly connected to three water
wheels of the impulse type. The main transmission
line is 36 miles in length, operating at 35.000 volts,
with 18.2 miles of extensions and secondaries.

Canadian Klondike Mining Co., Limited.

The original company from which the present Klon-
dike company has been evolved was incorporated under
the laws of the Dominion of Canada, in November,

1904, and commenced operations in August, 1905, on

Hydraulic Mining Lease No. 18, which is known as the
““Boyle Concession’” on the Klondike river. J. W.
Boyle, Dawson, Y.T. is general manager of the comp-
any.

Mr. Boyle states that the approximate area of dredg-

- ing ground within the Boyle concession, insofar as

physical conditions are concerned, consists of approxi-
mately six and three-quarters square miles, being the
entire flat of the Klondike valley within the confines
of the concession. It is estimated by the general man-
ager that this area contains 250,000,000 cubic yards of
material, of which approximately 120,000,000 cubie.

" yards have been proven by drilling and sinking of

shafts to contain values which will be profitable for
dredging. Prospecting is still being conducted on the
undeveloped portion of the concession, and there is
every indication that approximately 50,000000 addi-
tional eubiec yards will prove valuable, although at
present insufficient prospecting has been done to posi-
tively establish the values.

Operations were commenced on the Boyle concession
in August, 1905, with dredge Canadian No. 1, a 71-2
cubic foot dredge, electrically driven with power de-
weloped with a steam driven turbo-generator plant of
400 K.W. capacity. Both dredge and power plant
were erected on the flat of the Klondike valley directly
opposite the mouth of Bear ereek.

* Extract from a report published by direction of the Minister of the Interior.
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Dredge Yukon No. 5, operating on Bonanza creek,
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Dredge Canadian No. 3 in operation.



Main drive set up, on dredge of Canadian Klondike Mining Company, Limited. -
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Upper tumbler with shaft, showing tumbler about to be pressed on.

Canadian Klondike Mining Company, Limited. Digging line, Canadian No. 3.




Bucket line, Canadian No. 3.

Bow gauntree of 5-foot steel dredge.



540

THE CANADIAN MINING JOURNAL

November 15, 1916

This dredge operated on the Boyle concession during
the open season of each year from 1905 until 1912, in-
clusive. In the fall of 1912, dredge Canadian No. 1
was dismantled at a point on the Klondike valley a-
bout two miles below Bear ecreek. In the spring of 1913
this dredge was reconstructed on claim No. 21, below
Discovery on Hunker creek and worked claims Nos. 22
and 22A below Discovery. The dredge then worked
up stream on Hunker creek continuously during the
open season of 1913 and 1914 and is now operating on
claim No. 8, below Discovery.

Dredge Canadian No. 2, a 16 cu. ft. dredge, was
erected in the summer of 1910 at a point on the flat
of the Klondike valley about one mile below the mouth
of Bear creek. This dredge was completed and com-
menced operating on the 4th of November, 1910, and
continued operations until the 4th of December follow-
ing. It was also operated continuously during the
open season of each year from the spring of 1911 until
the 10th of October, 1914.

Dredges Canadian No. 3 and Canadian No. 4 were
constructed in 1912 and 1913.

Dredge Canadian No. 3 commenced operating on °

the 10th of May, 1913, and has since operated continu-
ously during the open season of each year.

Dredge Canadian No. 4 commenced operations on
the 20th of May, 1913, and since that time has operated
continuously during the open season of each year.

The Canadian Klondike Power Co. Limited.

This company was formerly known as the Granville
Power Company, Limited, and was incorporated under
“The Companies Act’’ of the Dominion of Canada on
the 29th of April, 1910. The officers of the company
are, president, James McDougall, secretary, A. E.
Nash, and manager, J. W. Boyle.

The plant of the Canadian Klondike Power Co. is
situated on the Klondike river, 26 miles from Dawson.
The manager states that twelve dredges have been
supplied with power from this plant, and that the cost
of power varies according to the quantity supplied,
- the highest price charged being 3 cents, and the lowest
2 cents per kilowatt hour.

Construetion work was commenced in June, 1910, and
the plant started generating power on the 6th of May,
1911. The following statement was furnished by the
manager concerning :—(a) water grant and diteh, (b)
equipment and (e¢) transmission lines:— .

Water Grant and Ditech.—The water diverted for
power purposes is obtained under authority of three
water grants from the Canadian Government which
provide for a total diversion of 30,000 miner’s inches
(equivalent to 45,000 cubic feet of water per minute)

from a point on the north fork of the Klondike river '

about four miles from its confluence with the main
channel thereof. 3

The water is conveyed from the point of diversion
by means of a ditch six miles in length. The ditch is
18 feet in width at the bottom and 28 feet in width at
the top, with a minimum depth of 5 feet. The ditch
conveys the water-to the hillside facing the main valley
of the Klondike river, and is delivered to the water
wheels through two lines of pipe graduating from 72
to 66 inches in diameter, each 1676 feet in length, and
with an effective head of 228 feet.

Electrie Plant.—Two 5,000 H.P., I. P. Morris reac-
tionary turbines direct connected to two 3,000 K.V.A.
Westinghouse alternators, 2,300 volts, 3-phase, 60 cycle,
514 R.P.M. One 85 K.W. exciter, direct connected to
a 36 inch Pelton impulse wheel. One 85 K.W. exciter,
direct connected to a 110 H.P. induction motor. Two

banks of transformers, each bank consisting of three
1,250 K. W., 2,300 volts to 33,000 volts, 60 cycle, water-
cooled, single phase transformers, delta connected.
Each transformer - is housed in a separate concrete
vault. The switchboard is made up of six panels on
which are mounted all the necessary instruments and
switching devices, including graphic recording volt
meter, watt-meter, power factor meter, frequency
meter and Tyrell regulator. All switches carrying
over 125 volts are located in a concrete vault in the
basement of the power station.

Transmission Lines.—There are two lines of trans-
mission from the North Fork power station.

1. The Dawson line which runs to the city of Daw-
son, a distance of 22 miles from the power house, and
supplies power to: Canadian Klondike Mining Co.’s
large centrifugal pumping plant at the mouth of Hun-
ker creek, at which point is situated a sub-station with
1,000 K.W. transformer capacity; Dredge Canadian
No. 2, Canadian Klondike Mining Co.’s machine shops,
and the main camp of the mining company are supplied
through Bear creek sub-station which has 1,000 K. W.
transformer capacity; Dredges Nos. 3 and 4 of the
(Canadian Klondike Mining Co.’s equipment, which re-
ceive power from Bonanza basin sub-station of 2,000
K. W. transformer capacity ; The city of Dawson, for the
purposes of the Dawson Electric Light & Power Co.
Limited, and the Dawson City Water & Power Co.
Limited, which furnish the eity of Dawson with all
power, light and water services (including fire protec-
tion service) all of which is electrically operated. This
power is also furnished from Bonanza basin sub-station.

2. The Dominion line which runs to the head of
Dominion ereek, 20 miles distant from the power house.
14 miles out on this line there is a branch line 4 miles
long to the Hunker sub-station of 300 K.W. capacity.

The transmission is phase, 33,000 volt. Wooden
poles are used, which are 35 feet above ground and
are spaced 32 to the mile. Lightning arresters are
installed at the power house and at all sub-stations.

The plant employs a station foreman, two operators
and two oilers. The Bonanza basin sub-station has a
day and a night attendant. The other sub-stations are
cared for by electricians in the employ of the dredging
corporation using same. An average of 4 men are
employed in connection with the intake and ditch
operations.

Approximately 11-2 miles of the ditch are in gravel
and 4 1-2 miles through muck and glacial silt. In order
to retain the frost, during the summer months, for the
greater stability of the banks, the lower bank of the
ditch, excepting in gravel cuts, is faced with brush as
a protection from the sun’s rays. As soon as the cold
weather sets in and ice starts to form, the diteh is
filled bank full, allowed to freeze over until a coating
of from 18 inches to two feet of solid ice has formed—
or sufficient to remain up in the form of a bridge—when
the water is dropped two or three feet, leaving an air
space between the bridge of ice and the surface of the
water in the ditch.

Electric heaters are installed at the intake and at
intervals of about two miles in the ditch and at the
pressure-box at the head of the pipe lines, through °
which approximately 90 K.W. of heat are used, enabl-
ing the plant to operate the entire year and through
temperatures extending to 70 degrees below zero; and
in one instance operating through a week with average
temperatures of over 60 degrees below zero, without
any difficulty.

1
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The pipe line has been covered, there being a roof
built for the upper part of the pipe, leaving an air
space ; the roof consisting of poles covered with about
one foot of moss and one foot of gravel.

North West Corporation, Limited.

The North West Corporation, Limited, is an English
company which was formed in 1913 with an authorized
capital of £1,500.000. Its holdings are within the In-
dian river watershed in the Klondike mining district,
and consists approximately of 75 miles of valleys, which
have been estimated to contain 600,000,000 cubic yards
of gold-bearing gravels.

Overlying the pay gravels in the valleys is a heavy
covering of overburden consisting of moss and muck
cemented with ice.
tor, and prevents the underlying gold-bearing gravels
from being thawed by atmospheric conditions.

Ground-Sluicing.—This company employs, on an ex-
tensive scale, the ground-sluicing method of preparing
the valley ground for actual digging. By the use of
surface and pressure water conveyed through canals
and ditches to the ground being prepared, the moss
and muck are worked off to the underlying gravels,
and carried away in suspension to the main creeks
and rivers. The underlying gravels, being exposed
to the sun’s heat, soon thaw to bedrock. The greater
the area treated the quicker the gravels thaw to bed-
rock, the depth of thaw each season varying from 10
to 16 feet in gravel.

Muck.—Muck overburden is a frozen substanee hav-
ing the following characteristics: Gray to black in
color, composed of organic matter with particles of
sand and silt cemented by ice. The temperature of
frozen muck varies from 8 degrees to 12 degrees below
freezing point.

Overburden removed in 4 years amounted to 3,307,-
670 cubic yards. at a cost varying from 2 cents to 8
cents per cubie yard. :

Ditches constructed and being used for ground-
sluicing purposes include: Dominion-Granville diteh,
capacity 1.000 miners’ inches, length:14 miles; Burn-
ham-Jensen ditch. capacity 600 miners’ inches. length
8.25 miles; Caribou-Nevada ditch, capacity 3 000 min-
ers’ inches; length 8 miles; Quartz creek ditch, eapa-
city 1.000 miners’ inches, length 7 miles; Other ditches
15 miles. The average number of men employed dur-
ing the summer season is 140.

North American Transportation & Trading Co.

This company has a dredge of the Risden type. steam
driven. open bucket line, and a bucket capacity of
51-3 cubie feet. operating on Miller ereek. This dredge

was built on Walker’s fork in the year 1907. and was’

moved to Miller creek during the winter of 1912. The
agent of the company states that prior to the install-
ation of the dredge, a considerable area of groun(_l was
thawed to bedrock by the method of ground-sluicing,
and that the quantity dredged in 1914 was 218,447
cubie yards.

Notes on Dredge Construction.

From experience gained by the Canadian Klondike
Mining Company in connection with No. 1 dredge,
alterations were made on dredges Nos. 2, 3 and 4, for
the purpose of overcoming the diffieulties of operating
in cold weather, and the result is that these dredges
have been operated without difficulty through temper-
atures exceeding 50 degrees below zero, and have
lengthened the dredging season (which was formerly
accepted as being about 150 days per season) to about
240 days during an ordinary season. A record opera-
tion of 270 days was made by Canadian No. 2.

This overburden is a non-condue--

The prinecipal alterations made to effect this change
were: Construction of a box girder type digging lad-
der with raised sides and a heating compartment in
the ladder to prevent ice from forming thereon. Tail-
ing stacker built in the form of a box girder with the
return rollers placed inside of (instead of underneath)
the stacker, the whole being enclosed during cold wea-
ther with canvas housing stretched over steel angle
arches. The interior of this is steam heated, and the
only exposure of the belt to cold weather is where it
passes over the drum at the outer end of the stacker.
The construction of a carefully built double boarded
house enclosing all machinery and stairways, steam
heated throughout by means of a 70 H.P. boiler in-
stalled within the hold of the dredge, from which hot
water is used to keep ice from forming on the exposed
sheaves in use on the how of the dredge. ;

Owing to the difficulty experienced in handling
heavy pieces of machinery on board the dredge first
constructed, alterations were made in dredges Nos. 3
and 4 by erecting an overhead framework upon which
a 20-ton travelling erane is operated. thereby eliminat-
ing all doors in the sides of the dredges, access to the
dredge for the purpose of removing or installing mach-
inery being had through hatchways in the roof of the
housing. This structure extends 16 feet beyond the
bow gauntree so that any piece in use on the dredee
can be picked up on the shore by the erane, carried
aboard. and placed directly over the machine to which
it belones, with the exception of parts of the winches
and ladder hoist. :

In operating dredge Canadian No. 2, the hull of
which, like all other eonveyor type dredges, was built
in the form of a box. it was found that the increase
in the weight of machinery at the bow had been dis-
proportionate to that of the washing plant. The result
.was that the dredge was down at the bow to such an
extent that it interfered with the proper washing of
the material on the tables, owing to the loss of grade
in the stream-down sluices. The design of the hulls
of dredges Canadian No. 3 and Canadian No. 4 was
therefore altered. so that instead of being 12 feet in
depth throughout. as in the case of Canadian No. 2,
these dredges were constructed 12 feet in depth at the
stern and 14 feet 6 inches at the bow.

Instead of using a single steel diggine spud. and a
wooden spud for stepping on, all three of the 16 eu. ft.
dredges were equipped with two steel digeing spnds
placed as close together as the width of the trailing
stacker would permit, and as a result no loss in time
was sustained in stepping forward. This altered the
system in vogue on other dredges of dronping the
wooden spud and swinging the entire width of the
pond for the purpose of moving the dredge forward.

The Bucket Line.

The bucket-line is the most important part of a
dredge and is the most expensive both in initial cost
and in maintenance. There are two types of bucket-
line, namely, open-connected and close-connected. In
the open-connected there is alternate bucket and link
and in the close-connected no link intervenes. The
original idea of an open-connected bucket was that it
would dig better in hard ground and in soil containing
large bhoulders, but nearly all modern dredges use the
close-connected bucket-line.

The bucket includes a bottom or back. a hood and a
lip and these are fastened together with a pin and
bushings. Buckets differ greatly in shape. The chief
difference being in length of pitch, angle of lips, depth
and width.
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The general manager of the Canadian Klondike Min-
ing Company has furnished the following information
concerning the construction of buckets in his comp-
any’s dredges:

The bucket is cast in a single piece insofar as the
bottom or base and the hood are concerned, and except
where there is a flaw in the casting it has a minimum
life of about 600 days. Both high-carbon steel and
manganese have been used in the construction of
buckets. Where high-carbon steel is used an inserted
plate of manganese steel is placed just back of the
lower end or single eye of the bucket where it is sub-
jected to the greatest wear, in order that this part may
be renewed when the bucket wears down. This prac-
tice was found unsatisfactory, however, and since 1912
in all buckets constructed for the company’s use man-
ganese steel has been used.

The lip is composed of manganese steel, 2 3-4 inches
in thickness, and 11-2 inches deep, with an average
life of from 180 to 200 days.

The buckets for the 16-foot dredges have given con-
siderable trouble due to the enormous amount of frie-
tion on the pin and bushing, and after many experi-
ments the company adopted the use of manganese steel
throughout, that is, manganese buckets, pins and
bushings. The size of the pin has also been increased
from its original diameter of 7 inches to 7 1-2 inches,
using a hollow cast manganese steel pin which is now
giving satisfactory results.

The bucket lip originally installed was 21-4 inches
thick by barely 14 inches deep, of which approximately
10 inches were available for wear, since, when this
portion was worn off, it became a matter of economy
to diseard the unworn part and instal a new lip.

In 1914 an alteration was made by increasing the
thickness of the lips half an inch, and the height ap-
proximately 21-2 inches in the middle, and in addi-
tion to the longer life and smaller percentage of waste
in these lips they stand up much better under severe
service, as the first lips in some instances gradually
bent in the middle. The alteration of the lip in this
manner has increased the carrying capacity of the
buckets from 16.1 cubic feet to about 17.2 cubic feet.

The principal difference between the shape of the
buckets used by the Canadian Klondike Mining Co.
and those of other companies is that the former are
for the most part more rounded on the lip and have
less piteh, with slightly more angle to the lips, which
has the effect of preserving a thicker cutting edge.

Bucket pins for the 16-foot dredges are composed
of manganese steel; are 7 1-2 inches in diameter and
vary in weight from 350 to 400 pounds. There are
generally 68 buckets in a line, b1t the humber varies
from 67 to 71 depending upon the depth at which the
dredge is digging.

The Tumblers.
The tumblers are the heavy castings at each end of

the bucket-line and around which the chain of buckets.

revolves. In discussing the number’ of sides in a
tumbler, Weatherbe, in ‘‘Dredging for Gold in Cali-
fornia’’ observyes:

““The question of increasing the number of sides in
tumblers so that they more nearly approach a circle in
section has been discussed many times, and the ques-
tion has now been pretty well settled by practical ex-
periment. The number of sides must remain limited
for two reasons:

1. In the case of the upper tumbler, after increas-
ing the number of sides to six, its essential duty of
holding, pulling round and dumping the bucket-line

is impaired and no practical solution in the shape of a
sprocket arrangement, any more than is now formed
by the lugs and bottoms, as has been suggested, has
been evolved; nor is it likely to be, on account of the
immensely increasing weights and consequent strains-
set up. 2. The objection to the lower tumbler-section
being increased to more than six or seven sides as a
limit, is chiefly on account of the slippage and conse-
quent wear.’’

The chief considerations that control the shape of
the upper tumbler, however, are those which make for
the most efficient and thorough emptying of buckets
when dumping into the sereen-hopper, and the least
wear on pins and bushings. To aid this, jets of water
are often used, playing into the full bucket as it
rotates over the upper tumbler.

The general manager of the Canadian Klondike
Mining Company Limited, states that his company’s
dredges have 6-point tumblers protected with man-
ganese steel wearing plates at all points where they
come in contact with the buckets, in addition to which
the lower tumbler has a manganese steel tip wearing
plate on each point, and the entire outside of the
cheeks of the tumbler is sheeted with manganese steel
wearing plates, which are replaced when necessary.

All wearing plates on tumblers are designed with a
view to wearing through an operating season, which
with the company, is approximately 240 days, for the
purpose of avoiding lost time during .the operating
season, and new plates are installed during the gen-
eral repairs, which are executed in March and April
of each year before starting the season’s operations.

Bow Gauntrees.

The bow gauntrees installed on the dredges of the
(Canadian Klondike Mining Co. are constructed of tim-
bers fortified at all joints with steel plates, using a
steel box girder type cap. The gauntrees are almost
identically the same as those in use on large dredges
in California. The stern gauntrees are constructed
along the same lines as the bow gauntrees insofar as
fortification is concerned, steel cap being used, and are
similar to gauntrees in use in California.

““Gold Dredging in California’’ contains the follow-
ing information on the subject of gauntree construe-
tion: “‘The dredge hulls built during the last five
years have greatly increased in weight, and are strong-
ly braced with two overhead trusses extending the
entire length of the boat on either side of the well-hole;
also an overhead truss across the hull in the centre,
which is attached to and distributes the loads upon
the tumbler gauntree, thereby stiffening the hull fore
and aft and athwartships. These trusses generally
consist of 14 by 14-inch posts, having 14 by 16-inch
cap stringers, and are braced by heavy steel diagonal
truss rods between the posts.”’

“To prevent the forward pontoon sections on either
side of the well-hole from warping and sagging, which
was a fault of the earlier boats, the bow gauntrees
have been stiffened and redesigned to form a truss.
The gauntree now consists of four posts 14 by 20-ins.,
rising about 36 feet above the deck, two being located
on either side of the well-hole and two on the outside
of the bow, well braced with steel rods and timber
struts.”’

The middle or tumbler gauntree posts are 16 by 20
inches and of sufficient length to support the upper
tumbler at a height of 23 to 25 feet above. the dec_zk.
The stern gauntree posts are 14 by 16 inches and rise
about 50 feet above deck resting on heavy timbers in-
side the hull.



Views showing gauntree construction, digging line, washing screen
and  sluice tables, Canadian Klondike Company’s dredges.
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The gauntree caps for the 5-cubic-foot and 7-cubie-
foot machines are usually of timber, with steel side-
plates the full length of the caps and extending down
the gauntree posts, giving a substantial fastening to
same. The larger machines are provided with strue-
tural steel caps.

Main Drive and Upper Tumbler.

The main drive, like all other machines on the 16-
foot dredges of the Canadian Klondike Mining Co. is
direct connected, the upper tumbler being driven by
a 300 H.P. motor located on the main or upper tum-
bler gauntree, which is built of timber and heavy cast-
ings. These castings support the upper tumbler shaft
the two intermediate driving shafts, the ladder suspen-
sion shaft, and also the bow gauntree guys. The cast-
ings are so constructed as to form when bolted to-
gether and connected with a large cast-steel plate that
forms the foundation for the main drive motor, a solid
bed plate for the entire drive.

The motor is mounted on the cast steel bed plate
above mentioned and geared direct to the tumbler by
means of a train of steel spur gearing, all gears having
cut teeth. The upper tumbler shaft is 25 inches in
diameter, reduced to 18 inches in diameter at the bear-
ings, which are 30 inches long and hollow bored. The
main drive gears are 14 feet in diameter, with a 12
inch face.

The second intermediate shaft is 14 inches in dia-
meter with bearings 24 inches long. The intermediate
gears are 91 1-2 inches in diameter with 10 inch face
and the pinions meshing with the main gears are 26
inches in diameter.

The first intermediate shaft is 10 inches in diameter,
fitted with a pinion at each end and near the middle
carries a gear meshing with the pinion on the motor
shaft. A friction cluteh is mounted on this shaft for
disengaging the motor and also acts as a slipping de-
vice.

‘ Equalizing Gear.

The equalizing gear consists of bushing firmly keyed
at quarters into the hub of the intermediate gear, this
bushing at one end of the shaft being firmly keyed to
the shaft, while at the other end two flat-backed keys
are driven back to back, one into a key-way in the
shaft, the other into a key-way in the bushing. These
keys being 4 inches wide on the face, 1 1-2 inches thick
and 24 inches long.

The gears are set as nearly perfect as possible and
any slight inequality will adjust itself through the
small allowance of slip by the keys and insures a per-
fect mesh of the gears on both ends of the shaft.

Belts.

The belt conveyor stacker of the 16-foot dredges is
48 inches wide by 238 feet long. The stacker is 115
feet in length. A straight idler is used with small
idlers set at an angle at either end thereof, so as to
create a concave form in the belt when running
throughout the entire length of the stacker while car-
rying material, the driving drum on the other end of

" the stacker bemg straight and the belt returning on
straight idlers. '

The Canadian Klondike Mining Company use belts
consisting of 8-plys of canvas with a convex reinforce-
ment of rubber 5-16ths of an inch thick in the middle.
“When the belt shows appreciable wear in the middle,
a 80-inch 7 ply rubber belt is attached in the form of a
pad belt, which while running over the same drum on
the outer end of the stacker has a separate idler set
up on brackets at the lower end, same being separately

adjustable, thereby insuring eontinuous running in the
middle of the main belt.

The belting used by the Yukon Gold Co. is 32 inches
wide, 7-ply; upper side has coating of 3-16 inch of
rubber over 24 inches in thé middle of the belt, taper-
ing to.1-8 inch on edges. The average life of a belt
is the period involved in handling about 1,000,000 cubic
yards of material.

From the Canadian Klondike Mining Co., the follow-
ing information has been obtained respecting: (a)
clean-up, (b) materials resulting from clean-up, (c)
melting, (d) gold saving devices, and (e) treatment
of black sand :

Clean-up.

The gold saving system consists of a set of tables,
made in the form of sluice boxes placed side by side
on the foundation extending the entire length of the
perforated portion of the screen, from the middle of
the bhoat to each side, delivering into sluices running
fore and aft and extending (in the case of the 16-foot
boats) 30 feet beyond the stern.

At the head of the tables, on both sides of the sereen,
the first 42 inches of each sluice consists of a cocoanut
mat on which is laid an expanded metal riffle, held
firmly in place with wooden wedges. Below this set
of riffles all sluices are fitted with angle-iron riffles with
the angle bent slightly beyond 90 degrees for the pur-
pose of creating ‘a riffle at each angle.

The cocoanut mats are taken up each morning and
replaced which operation takes from seven to fifteen

" minutes and is performed during the period in which

the erew are oiling the lower tumbler, thereby causing
no lost time. '

A general clean-up takes place whenever the angle-
iron riffles become filled to an extent which would in
any way interfere with their ability to save gold, and
in consequence the periods at which these clean-ups
oceur vary from once a week to twice a month, and
are to some extent influenced by the question of repairs.

Immediately after the mats are changed and the
oiling is completed, the dredge starts operating, and
the clean-up crew proceeds to wash the mats in the
tubs set up on each set of tables, piling the mats on a
platform prepared for that purpose, ready to replace
on the following morning those then in use. The mat-
erial washed from the mats is run through a long-tom
suspended from the ceiling over the tables, and over
two sets of under-current riffles, the tailings from which
are returned to the sluice tables of the dredge.

The long-toms are fitted with small cocoanut mats
and expanded iron riffles, exactly similar to those in-
stalled at the head of the sluice tables, and after the
material collected on the mats has been run throungh
the long-tom, these mats are rolled up and taken to the
clean-up room at the camp where they are washed, and
the gold panned and blown, after which it is melted
into small bricks for shipment to the mint. The tail-
ings from pannings and blowings are amalgamated
in a muller or grmdlng barrel, and when fully charved
the amalgam is retorted and the gold melted into
bricks.

All sluices running athwart-ship on the dredges are
30 inches wide, stream-down sluices vary in width de-
pending upon the number of athwart-ship sluices de-
livering into them, all sluices having a grade of 11-2
inches to the foot.

Materials Resulting from Clean-up.

With the exception of the silver contained in the
particles of gold recovered, no material of value has
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been found in the clean-up. A careful analysis was
made of concentrates by fire assay and chemical and
physical tests, and it was found that practically all
of the gold was free; that the pyrites carried scal_'cely
any gold; that the non-magnetic material consisted
largely of quartz and ordinary alluvial rocky matter;
and that the material which sank in bromoform con-
sisted largely of cubes and fragments of yellow jr_on
pyrites free from copper or arsenic. Small quantities
of zircons were also found. No fluor-spar was found.
No topaz was found either by chemical tests or miero-
seopic examination, and it was decided that, with the
exception of the gold, the material carried no com-
mercial values.
Melting.

The treatment of gold dust is very simple as no at-
tempt is made at refining the product, all of which
is shipped to the Canadian mint.

The gold is melted in a plumbago crucible, the or-
dinary small open top furnace with gasoline jet being
used. A flux of sodium carbonate (one part) and
borax glass (two parts) is used and the melted gold
skimmed with a small iron skimmer and poured into
small bricks, which are then shipped by mail.

Efficiency of Gold Saving Devices. ]

It is impossible to say exaectly what loss occurs In the
process of winning the gold, but on one occasion it
became necessary to dig through a considerable quan-
tity of tailings already deposited by the dredge. Be-
fore entering the tailings the dredge was thoroughly
cleaned and again carefully cleaned after reaching the
other side. The recovery amotnted to almost exactly
1-10 of 1 per cent of the amount recovered by the
dredge when previously digging the same ground in
its virgin state, and as nearly all of the gold recovered
from the tailings was coarse it was assumed that it
was gold which had passed through the dredge in
chunks of bedrock which had been practically pulped
together by the bucket lips in digging. At this par-
ticular place the bedrock consisted of decomposed
schist, carrying considerable graphite, which when dug
closely resembles clay and in many instances did not
disintegrate on the screen. In consequence any gold
contained within lumps which did not disintegrate
would be carried out on the stacker, but as this par-
ticular bedrock whén exposed to the weather for a
season dries out, decomposes and washes readily. any
gold which it contained would then be recovered.

Tests of tailings have been made by eatching a tub
of fine material from the stream-down sluices at the
stern of the dredge, where they are returned to the
pond, and with the exeception of an occasional very
fine color, no gold has been recovered, and in nearly
every instance, although great care was taken in the
panning, no recovery was made.

: Treatment of Black Sand.

The black sand, and the very fine flour gold from
which it is impossible to separate it by means of ordin-
ary precipitation, are treated in a clean-up barrel or
muller, which has a cement bottom, with a three-tooth
grinder, the material being heavily charged with
quick-silver and allowed to run for several hours, after
which the amalgam is removed, retorted and the gold
melted as already desecribed.

The following notes were obtained from the Yukon
Gold Company on the subjeet of the treatment of mat-
erials resulting from clean-up: .

(Clean amalgam is retorted directly and the quick-
silver returned to the dredges. Cast-iron tube retorts

holding five cast-iron-pans and heated by wood fire in
a special brick furnace, are used. The retorted cake
gold is broken by hammer and placed in a crucible
heated in a gasoline furnace. The molten gold is pour-
ed in bricks, cleaned and weighed. Sampling is done
by drilling and assaying by usual method.

Concentrates are amalgamated by putting them into
a large cast-iron barrel with iron balls and revolving
same for several hours. Water and sodium amalgam
in quantity are present, and by this means the gold and
lead are thoroughly amalgamated. This barrel then
discharges slowly into a sluice through which water
is pumped. The amalgam, lead, nails and iron remain
in the sluice. These are removed, screened and washed
after which the gold grains sink in quicksilver, and
the bhase metals float. The two are separated and treat-
ed separately resulting in gold bullion and base
bullion.

HUDSON BAY RAILWAY.

‘Winnipeg, Man., Nov. 7.—Construction operations on
the Hudson’s Bay Railway and on the Port Nelson ter-
minals have closed down for the year. Rails are laid
as far as Kettle Rapids, in accordance with the pro-
gram planned for this season. This is 330 miles north
of The Pan. During the winter two bridges over the
Nelson River will be completed and track-laying will
be finished to Port Nelson early next summer.

TORONTO UNIVERSITY AND THE WAR.

President Faleconer of the University of Toronto in a
recent interview said: ‘‘To-impress the significance of
this war.on our students and as far as possible on the
country about us is our chief object just now. At the
beginning of the present term we had the names of
3,041 Toronto graduates and undergraduates who were
on active service. Ninety members of our staff are in
}{haki, and these have not beensreplaced. Their work
1s being done in the classrooms by their colleagues, who
are doubling their regular academic duties. Our De-
partment of History has lost its entire staff of lectur-
ers, two of whom have won Military Crosses. The Eng-
lish Department has given up one of its professors as a
training officer. Modern languages are being taught by
a greatly reduced staff. Two of our men from the
Physies Department are doing X-ray work for the
British Government. In the Department of Mineralogy
we have a Belgian scientist, who was driven from his
native university by the Germans, and he is here now,
as the guest of the staff of our university. In chemis-
try we have also lost two professors, who are serving
the purposes of the war. The Faculty of Medicine, of
course, is represented on the western and Balkan fronts
by the very best of its men. The Base Hospital at Sa-
loniki, for example, is manned entirely by Toronto pro-
fessors and graduates, and it is gratifying to know
that they are doing such magnificent work off there in
Greece. The women of the university have done noble
work in helping to equip the hospital at Saloniki, and
now they have turned their efforts towards helping the
Red Cross organization.”’

BEAVER.

. Cross cutting on the 1,600-foot level is proceeding
without interruption, and several veins, very familiar
n character to those worked above the diabase sill,
have been encountered. No drifting has as yet been
done, but cross cutting will be continued until the
ground is thoroughly blocked out.
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INCREASE IN WAGES TO THE WORKMEN OF THE
DOMINION COAL COMPANY, AND THE DOM-
INION IRON AND STEEL COMPANY.

Further enhancement of the cost of living has neces-
sitated the further increasing of the wages paid in the
coal and steel industries.

In May last the Dominion Coal Company gave its
workmen at the collieries an increase of ten per cent.,
of which increase six per cent. became effective on the
1st of June, 1916, the remaining four per cent. being
given on the 1st of January, 1917. The Dominion Coal
Company had an agreement with the Provincial Work-
men’s Association covering a period of three years,
which expired at the end of 1916, and provided for no
change in wages until that date. As, however, it has
always been the basis of these long term contracts that
general conditions remained unaltered, the workmen
felt that the sudden and large increase in the cost qf
living entitled them to ask for consideration of this
fact. The company recognized the justice of these
representations, and gave the aforesaid increase of fen
per cent. The company thus anticipated the expiry of
the contract by six months, and concluded a new agree-
ment holding until the end of 1918, giving a ten per
cent. increase on the wages paid under the old agree-
ment, but anticipating six per cent. of this by six
months, in consideration of the increased cost of living.

As, however, the upward tendency of all classes of
goods has continued, the workmen again approached
the company, and asked for further increase in wagdes.

After negotiations with the representatives of the
Provineial Workmen’s Association, the company has
announced the following increases, effective 1st No-
vember, namely, a ten per cent. increase on all wages
at the collieries, as a ‘“‘war bonus’’; anticipation of the
four per cent. increase due at the 1st of January, which
instead becomes effective at the 1st of November, plus
a five per cent. bonus for steady work, which will be
paid on the earnings of all underground producers who
work 22 days out of each four weeks working period.
Counting the increase of six per cent. given in June,
the workmen have therefore been given a total increase
of 21 per cent. on the wages under the old agreement,
and where a man earns the five per cent. bonus for
steady work, his wages are increased 26 per cent. over
the rates of last May.

Such an increase is unprecedented in the history of
coal mining in Nova Scotia, and could only be justified
by abnormal conditions.

In addition to granting the aforementioned advances
in wages, the Coal Company undertakes to keep the
price of coal and rent to its employees at the existing
low figures, and it is further endeavoring to maintain
some equilibrium in the cost of living by making judici-
ous advance purchases of the necessities of life, for
retail through its company stores.

This attitude on the part of the company is one that
shows a commendable solicitude for the welfare of its
workpeople, because the ecompany’s position is beset
with many other serious troubles.

Owing to the heavy enlistment drain, the company
has lost 4,500 workmen out of the maximum force of
11,500 men. This loss has been almost entirely among
the underground producers, and of course the men who
have gone were in every respect the pick of the work-
ers. Production of coal has dropped about forty per
cent., thereby reducing the tonnage of coal on which
profits can be made, and increasing the overhead
charges. Any increase in the price of coal which has

been obtained is swallowed by the increases in the zost
of transportation. Freighting costs, as is well known,
have soared to heights not previously dreamt of, and
charter-rates are inereased about one thousand per
cent.

All classes of pit material have advanced in price,
and the company has found it necessary to carry the
burden of the inerease in the cost of explosives, which
it is now supplying to its workmen at prices very much
less than the maker’s price. For example, the cost of
detonators has increased about 300 per cent.

There is only one way out of these difficulties, and
that is an inerease in the selling price of coal. Shortage
of labour, high cost of transportation, high cost of all
materials, actual shortage of coal supply when com-
pared with the requirements of the country, and in-
creased wages, are a combination which will compe! an
increase in the selling price of coal, for which the pub-
lic must prepare itself.

The same conditions that have rendered an increase
to the coal miners necessary are operating in the steel
trade, and simultaneously with the increase given to
the miners, the Dominion Tron & Steel Company have
announced an increase of ten per cent. on all tonnage
and day rates paid at the Steel Works, effective 1st of
November, 1916. This increase follows a ten per cent.
advance given in May last, and is equivalent to an in-
crease of 21 per cent. on the wages of the steel workers
when compared with those paid in May last.

DOMINION STEEL.

Mr. Mark Workman, president of the Dominion Steel
Corporgtlon,'returned to Montreal last week “rom an
inspection trip over the properties of the corporation in
(ape Breton, says The Montreal Star.

Mr. Workman was accompanied by D. H. MeDou-
gall, general manager, and was very much impressed
with the improved conditions at Sydney as regards or-
ganization. The appointment of Mr. MeDougall some
months ago has co-ordinated the activities of the Do-
minion Iron and Steel and Dominion Coal Companies,
resulting in greatly increased efficiency.

Since that time, efforts have been directed towards
the upbuilding of an efficient administration at Syd-
ney. As a result of this R.' F. Randolph and W. H.
Bishop have recently allied themselves with the activi-
ties of the Dominion Steel Corporation, the former as
general superintendent of the steel works, and the lat.-
ter as steel expert. Both these gentlemen have for
several years past occupied similar positions with the
Bethlehem Steel Co. of Bethlehem, Pa.

Mr. Bishop assumes the title of assistant general
superintendent, and takes charge of the coke ovens,
blast furnaces. and open hearth departments. A further
change has been made by promoting H. E. Rice to the
position of assistant general superintendent, his juris-
diction to extend over the various mills of the steel
company. George D. Maedougall, mechanical superin-
tendent of the steel works, has also received promotion,
having now assumed the position of chief engineer.
Several other changes have been made of somewhat
lesser importance.

President Workman states that in recognition of the
higher cost of living, a voluntary increase in wages in
the form of a war bonus has been recently granted to
the corporation’s many employees, making the second
advance since the beginning of the current year. He
further stated that he was extremely gratified with the
output of the steel works, every department of which
is at the present time operating to full capacity.
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REFINING ZINC AND COPPER AT TRAIL.

The ecircular to the shareholders of the Consolidated
Mining and Smelting Company of Canada, Limited,
setting forth the reasons for the new stock issue in de-
tail, is as follows:—

““To provide the requisite additional permanent capi-
tal to meet the expenditure involved in the enlargement
of your plant at Trail and the increasing mining activ-
ities of the Company, your directors have resolved to
increase the share capital by one-quarter.

‘‘Barly this year at the request of the Imperial Muni-
tions Board your company undertook additional con-
tracts of considerable magnitude for high grade zine to
be supplied to the Allied Governments. While a portion
of the cost of the plant requisite for manufacturing this
zine was advanced by the Governments, your company
was required to substantially supplement the amount.

‘“The copper refinery has been inereased in capacity.

“Plants for the production of both sulphuric and
hydro-fluo-silicic acid have been installed so as to make
your refining operations independent of an uncertain
and expensive supply.

‘‘Because of the further zine contracts undertaken
and the extensions in your plant, various changes and

enlargements have been necessary to bring the smelter .

up to the inereased demands upon it.

““War conditions have increased the cost of construe-
tion very materially over the original estimates.

““Your mining operations are being extended and
will be further extended. An option has been taken
upon a copper property of large possibilities at the
north end of Vancouver Island, close to tide-water.
Development of this property is now proceeding.
Other properties are being examined, some of which no
doubt will be taken over. As there has not been, and
as there is not likely to be for some time any cessation
in the development of your properties already being
worked, these new properties, as acquired, will need
substantial expenditure on capital account bhefore they
are on a shipping basis.

“Producing at one place and on a fairly large scale,
as you do, no less than five refined metals (i.e., gold,
silver, lead, zine and copper), your capital, even with
the increase resolved upon, is mo@erate. .
small as compared with the capital of many United
States companies engaged in much more restricted
operations. _ ] :

““The annual stock-taking is now in progress. The
usual dividends have been earned together with a fair
surplus for profit and loss account. During the past
year the operations of the smelter and refinery were
affected by heavy and continuous construction work
and by very great increases in the cost of hoth labor
and supplies.

““Your zine plant has already produced and shipped
a considerable amount of refined product and regular
shipments are now going forward which should grad-
ually increase in volume.

“In connection with the increase.of capital each
shareholder of record at the close of businesss on the
21st day of October, 1916, will have the right to sub-
seribe at par for one share for every four shares then
held by such shareholder. The right to subseribe will
expire at noon on the 1st day of December, 1916.

¢«“No subscription for a fraction of a share will be
recognized and no fractional share will be allotted,
but certificates of rights to subsecribe will be issued,
and fractional rights may be added together for the
purpose of subscriptions for full shares.

In fact, it is

‘““Failure to pay any instalment on or hefore the
date it is due renders previous payments liable to
forfeiture.

‘“Subseribers may pay all or any installments in ad-
vance. All shares paid for in full on or before Janu-
ary 1st, 1917, will rank for dividend thereafter. Shares
paid for in installments will rank for dividend only
after April 1st, 1917. -

“The directors reserve the right to extend the times
fixed for subsecription and payment in the case of any
shareholders residing outside of Canada who may not
have received sufficient notice to enable them to ex-
ercise their rights.”’

COBALT SHIPMENTS.

Cobalt, Nov. 4.—The Cobalt companies made a big
showing for the past week in ore shipments. These
were away above normal, a total of 1,153,807 pounds
being sent out. Nipissing led with 348,660 pounds,
some of which was sent to Welland, Ont., and the re-
mainder to Birmingham, Eng. The Dominion Redue-
tion and Trethewey and Kerr Lake shipped to United
States smelters. .

Bullion shipments for the same period were:
Company. Ounces. Value.
ManinexClorpe i mRi dtie) 50,160.34 $34,359.83
NAPIRRING: sl oh o T s 144,116.47 $99,449.36

Ore shipments for the week ending last night were
as follows: ‘

Company. Pounds.
NIpIsRIE . Caswbreoras TS Bl el S 348,660
Riews Fliglen i bn bt it o g R e v e 60,455
0 e s R R (R BT I R R 146,000
Lonigpaney Linday samiaia elghe o e g ek 249 400
McRintey  Darpagh 5, o A eiio sy, 165,535
Buifale ) . acuse s m st gl co s iy 63.385
Lretheweys . s v e R Ll fe Aot 41,010
Hudgon™ Bay s lmb i bl iue i el s oo e 79,362

Rotal 4 sl i R MR St o 1,153,807

INTERNATIONAL NICKEL CO.

When its proposed construction and improvement
work in Canada has been completed, the International
Nickel Co. will have increased its capacity approxi-
mately 40 per cent., or from an annual output of 60,-
000,000 pounds of nickel to between 80,000,000 and
90,000,000 pounds.

Original plans called for the expenditure of $2,000,-
000 on a Canadian refinery. The management, how-
ever, decided later to increase facilities all along the
line through a single appropriation of $5,000,000.
Smelting facilities at the Canadian Copper works will
be enlarged and water power capacity increased.

International Nickel Co. has between $8,000,000 and
$9,000,000 cash and securities, ineluding $2,000.000
Anglo-French bonds.

International Nickel handles about, 850,000 tons of
ore annually, running consistently about 4% per cent
nickel. Copper values average about one-half nickel
content, or 2% per cent. The company saves about 92
per cent. of its nickel. j

The nickel to be turned out in the Canadian plant
will amount to from 20,000,000 to 30,000,000 pounds a
year. With an inerease in nickel output, copper pro-
duction is expected to increase from about 30,000,000
pounds to better than 40,000,000 pounds per annum,—
Boston News Bureau. i
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PERSONAL AND GENERAL

Mr. David Sloan has returned from Arizona and is
now at Matheson, Ont.

Mr. W. F. Ferrier has returned to Toronto from
British Columbia.

Dr. A. W. G. Wilson has been in Toronto recently
in connection with the manufacture of steel-coated
shrapnel bullets.

D. H. Symmes of Niagara Falls, Ont., has been elected
a director of McIntyre-Porcupine Mines, Litd., succeed-
ing.I. J. R. Muurling of New York, who resigned.

Mr. Geo. Watkin Evans, has returned from his Alas-
kan trip to his Seattle office.

Mr. H. J. Stander, of Brunswick, Ga., will superin-
tend experimental flotation work for the Mond Nickel
Co. at Coniston, Ont.

Mr. C. H. Withers has been appointed manager of
Messrs. Escher Wyss & Co.’s head office for Canada
in Montreal.

Mr. Stanley Anthony, who is now on the electro-
lytie zine staff of the Consolidated Mining and Smelt-
ing Co. at Trail, B.C., beside having had other conneec-
tions in the Northwest as a metallurgical chemist, was
engaged at the Silica mill, near Rossland, when, some
years ago, much experimental and metallurgical re-
search- work was done at that plant.

Mr. C. J. Seymour Baker, of Barkerville, Cariboo,
has left British Columbia for England to spend the
winter in the Old Country.

Mr. H. Foster Bain, editor of The Mining Magazine,
published in London, England, arranged to sail on
November 2nd by the S.S. Empress of Japan from
" Vancouver, B.C., for China.

Mr. Frederick Bradshaw, of Tonopah, Nevada, gen-
eral superintendent for the Tonopah-Belmont Co., has
been at the company’s Surf Inlet gold mine, on Prin-
cess Royal Island, British Columbia.

Dr. D. D. (Cairnes, of the Geological Survey of Can-
ada, was in White Horse, Southern Yukon, at the. end
of September, and went thence to Atlin, B.C. It was
his intention to leave for Ottawa about the middle of
October.

Mr. W. A. Carlyle is resident director in Ontarlo for
the British-America Nickel Co. It is stated that the
chief object of his recent visit to Montana was to make
final arrangements with Mr. E. P. Mathewson, of the
Anaconda Mining Co. to become general manager for
the British-America Nickel Co.

Messrs. Edwin E. Chase and son, of Denver, Color-
ado, have been visiting mining properties in British
Columbia.

Mr. J. H. Cunningham, of Ladysmith, B.C., manager
of the Canadian Collieries (Dunsmuir) Ltd s Exten-
sion colliery, near Ladysmith, Vancouver Island, left
that town about October 11 to pay a visit to his old
home in Nova Scotia.

Mr. Ed. Dedolph returned to Kaslo, Kootenay lake,
B.C., from Spokane, Wiashington, last month, nego-
tlatlons for the establishment in West Kootenay, B.C.,
of a new zine reduction works, with which he was to
be ofﬁcially connected, having come to an end for the
time. -

Dr. Chas. W. Drysdale, and Mr. M. N. Bancroft, of
the Geological Survey of Canada, were in Slocan dist-
rict of British Columbia early in October.

Dr. W. F. Ferrier, of Toronto, who has been exam-
ining mineral claims in British Columbia .on which
antimony-bearing ore occurs, early last month paid a

visit to the Alps-Alturas mine, situated high up in
mountains in the neighborhood of Three Forks, Slocan
district. He has since returned to Ontario.

- Mr. Thos. French, manager for the French Complex
Ore Reduction Co., has returned to Nelson, B.C., from
a visit to St. Louis, Missouri, and other United States
manufacturing centres, whence he had been to try to
hasten shipment of machinery and plant for the elee-
trolytic zine reduction WOI'LS his company is equipping
at Nelson.

Mr. A. C. Garde, of Prince Rupert, B.C., acting for
Mr. (C. H. Sproat, of Portland, Oregon, who has bonded
a mining property situated within a few miles of
Evelyn, in Omineca mining division, a small station on
the Grand Trunk Pacific railway, 217 miles east of
Prince Rupert, is directing the work of a few men en-
gaged in developing some silver-lead ore occurring on
the property.

STEEL PRICES.

New York, Nov. 4—Advance to a new high in av-
erage price of eight leading steel products this week
25 cents a ton, to $64, compared with $63.75 a week
ago, was due to advance of $2 in hessemer pig iron at
Pittsburgh to $26.95 per ton, against $24.95 last week.

Price changes have been witnessed during the week
in a number of products not included in the eight from
which the average is obtained. The following shows
the most important of these changes. .

Nov. 2 Oct. 20
No. 2 iron, valley furnace (per ton). $23.00 $21.00
No: 2 iron, Cinemuatei = i 19.90 18.90
N, 2 iron, Birmingham  ;......:. 17.00 16.00
Bagsic iron, valley furnace ........ 22.00 20.00
Malleable bessemer iron, Chicago.. 24.00 21.50
Gray forge iron, Pittsburgh ...... 22.95 20.95
Forging billets, Pittshurgh ........ 75:00" ' 73.00
Wire rods, Pittsburgh ............ 60.00 55.00
Tron bars, Pittsburgh (per 100 1bs).. 2.85 2.75
Skelp, grooved steel, Pittshurgh. ... 2.70 2.50
Skelp, sheared steel, Pittsburgh.... 2.80 2.60
(Galvanized sheets, Pittsburgh ..... 4.90 4.75

Prices for old material have also moved up 50 cents
to $1.50 per ton. Discounts on lap-weld iron and steel
pipe and on woven wire fencing were reduced one
point, representing an advance of $2 a ton.

PLATINUM IN MANITOBA ORES.

The Pas, Man., Nov. 3.—The latest news from the
Northern Manitoba Mining and Development com-
pany’s property is that the shaft is down forty feet, and
the ore still showmg up good. A picked sampln from
MeCafferty’s vein shows $49 in gold and $17 in plati-
num. This shows that the platinum is widely distribut-
ed, as it is five miles between MecCafferty’s and the
N. M. M. & D. Co.’s property, which also carries plati-
num.

Samples from the Rex and Elizabeth mines are now
being tested for platinum, and should give further in-
formation on the subject.

1t is said that R. J. Jowsey and associates will take
up their option on the Kiski group.—The Pas Herald.

GOWANDA. :

The Miller Lake-O’Brien find is proving to be one of

great importance. Development work has disclosed a
large body of rich ore.
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THE UNION DRAWN-STEEL CO.

The Union Drawn Steel Co., Beaver Falls, Pa., manu-
facturer of cold drawn steel, in shafting and other
forms, is building a plant at Gary, Ind., which is ex-
pected to be in operation about Jan. 1. The plant will
be of steel and concrete, two stories, 150x456 feet and
will be equipped to turn out a full line of this class of
goods to supply the western trade. Tts location is elose
to the plant of the Illinois Steel Co. at Gary and rail-
road service is excellent.

Special machinery for producing cold drawn steel is
being built at Beaver Falls for installation at Gary, as
this form of equipment is not available in the market.

The company now operates two plants at Beaver
Falls and one at Hamilton in Canada, the Gary plant
being the fourth in its chain.

MANNESMANN TUBE.

The anglicising movement which has absorbed so
many German works in Great Britain has resulted in
the transfer to British owners of the German interest
in the British Mannesmann Tube Co., Titd., Swansea,
Wales. The German shares in this company have now
been sold by the public trustee to a British group of
capitalists, which includes Sir Hugh Bell, A. J. Dor-
man, Balfour Williamson & Co., and Higginson & Co.
Tt will be seen that this group includes some of the best
known steel magnates in Great Britain.

The transfer of the shares was taken under the trad-
ing with enemy act of 1916, which gives the bhoard of
trade power, when there is a predominant enemy inter-
est, either to wind up the firm, or to vest the enemy
interest in British hands. The enemy shares were put
up to open tender. There were only four British buy-
ers, but the price paid was considerably in excess of
that for which the owners were prepared to sell at the
outbreak of the war.

BOOK REVIEWS.

Metallurgists’ and Chemists’ Handbook—By Donald
M. Liddell—Published by MeGraw-Hill Book Co.,
New York—Price $4.00—For sale by Book Depart-
ment, Canadian Mining Journal.

This is a compilation of useful tables. The several
sections are headed: Mathematics, Price and Produe-
tion Statisties, Physical Constants, Chemical Data,
Sampling, Assaying and Analysis. Ore Dressing, Cyan-
idation. Fuels and Refractories, Mechanical Engineer-
ing and Construction, General Metallurgy, First Aid.
Under these headings the chemist and metallurgist will
find 588 pages of valuable data.

ARTIFICIAL GAS. =

’I‘hfa use of artificial gas as a domestic and industrial
fuel is mncreasing. Tn households gas is replacing coal
for coo]_nng and to some extent for heating, and in the
industries gas—mainly that from by-product coke ovens
—is now used for raising steam and firing open-hearth
steel furnaces. The advantages of gas as a fuel, not
the least of which are its cleanliness and its ease of
control, are well known, and it is being supplied to
many small cities and towns by pipe lines from the
larger cities where it is made. The use of artificial gas
for illuminating, however, is decreasing, mainly becanse
of competition by electricity.

Water gas enriched with oil—carburetted water gas
—is more generally used in cities than coal gas.

NIPISSING.

The location of a new ore shoot in Vein 490 is prov-
ing to be one of the most important finds ever made on
the company’s ground. It is estimated that develop-
ment so far done on this ore shoot has added 1,000,000
ounces of silver to the ore reserves.. There are good
possibilities for other veins in the immediate vicinity,
as several cross veins have already been encountered
in the 490 drifts.

IN DELORO.

A diamond drill is in operation on the Thomas
claims, Deloro township. :

The Coniagas ecompany is continuing work on the
Anchorite property and the Lia Rose has been granted
an extension of its option on the Maidens-MecDonald.

~ These properties adjoin and the activities of the two

companies should result in careful testing of this area.

A representative of New York capitalists, Mr. Ed-
ward Hinman, Jun., is stated to have bhonded a group
of mineral claims on Eestall river, in Skeena mining
division, which stream flows into the Skeena river near
its mouth, at Port Essington.

TORONTO MARKETS.

Cobalt oxide, black, $1.05 per 1b.

Cobalt oxide, grey, $1.15 per 1b.

Cobalt metal, $1.25 to $1.50 per 1b.

Cobalt anodes, $1.50 to $1.75 per 1b.

Nickel metal, 45 to 50 cents per lb.

White arsenic, 514 to 6 cents per 1b.
Nov. 8.—(Quotations from Canada Metal Co., Toronto)—

Spelter, 15 cents per 1.

Lead, 9 cents per 1b.

Tin, 45 cents per Ib.

Antimony, 16 cents per 1b.

Copper, casting, 29 cents per 1b.

Electrolytic, 3114 cents per 1b.

Ingot brass, yellow, 17% cents; red, 20% cents per 1b.
Nov. 8.—(Quotations from Elias Rogers Co., Toronto)—

Coal, anthracite, $9.00 per ton.

Coal, bituminous, $10.00 per ton.

SILVER PRICES.

New York, TLondon,
cents. pence.
Qetober; 20BN it o v o i e e tohe 6734 3214
o O o o s LT S S 6734 3214
i o) B R A TR A 6734 3214
& QARG 5 J b N e st S sy 6734 3214
& e S e e 675 321,
e ORI o T s it 6734 3214
% 3K A RS B A TR ST 6814 3214
November 18, ... i ot it b s 681% 3214
i b+ o Sl SR SR T e 6814 325
g Ord., 1 e D SEP SRR b 681% 3214

MOLYBDENITE PRICES.
Schedule of prices per unit (20 lbs.) of Molybdenite in ore
delivered at concentrator, Renfrew.
carrying between 2% and 37 MoS_, $13.00 per unit.
carrying between 37 and 59 MoS_, $14.50 per unit.
carrying between 57 and 109 MoS_, $16.00 per unit.
Ores carrying between 107 and 15 MoS_, $17.00 per unit.
Ores carrying between 15% and 20% MoS,, $18.00 per unit.
80% concentrates $1.00 1b. of MoS.
Penalties imposed for copper and bismuth.

Ores
Ores
Ores

N )
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MARKETS

NEW YORK MARKETS. STOCK QUOTATIONS.
(By courtesy of J. P. Bickell & 'Co., Toronto.)
Nov. 14.—Connellsville Coke— As of close November 8th, 1916.
Furnace, spot, $7.25 to $7.75. New York Stocks.
Furnace, contract, $3.75 to $4.00. Bid. Asked.
Foundry, prompt, $8.00 to $9.00. [e: % P 01 o s S, i 30.00 40.00
Foundry, contract, $5.00 to $6.00. ; Curtiss CAeroplane il ol sl i 15.00 30.00
Straits tin, f.o.b., 42.12%% cents. COan. Coppery . I s s el e o 2.12 2.25
Copper— Canada Cement ,....c...viviitonss 68.50 69.00
Prime Lake, nominal, 2837% to 28.62]/2 cents. (T AT IZ e e i R b 58T 3.00
Electrolytic, nominal, 28.75 to 29.25 cents. Bmmes i CoBDER S i biasn e o e 2.37% 2.50
Casting, nominal, 27.50 to 27.75 cents. Howe - SOURM, el T 0T et al 5.50 6.00
Lead, Trust price, 7 cents. Trnter:eNickels(mewyls Aot oic i Suil 51.25 51.38
Lead, outside, 7 to 7.121 cents. Kennecott ‘Copper ................ 55.12 55.37
Spelter, prompt western shipment, nominal, 10.67% to Maxim MenItlons oy ot o o 7.25 7.75
10.80 cents. Midvale Steel il it v i e 70.25 70.37
. IMother slodafd el i R L . 37.00 38.00
Antimony— ; Steel”of ‘Canada: &0, TV aa i 77.00 78.00
Chinese and Japanese, 12.8714 to 13.12% cents. SubmarineBogtl S AL LI a 42.00 44.00
 American, nominal. g Tonopah Extension ............... 5.6214 5.8415
Aluminum—nominal— Porcupine Stocks.
No. 1 Virgin, 98-99 per cent., 64 to 66 cents. Bid. Asked.
Pure, 98-99 per cent. remelt, 58 to 60 cents. ADOX. e S e S .085% .09
No. 12 alloy remelt, 45 to 47 cents. Dome! BIXtenslanii a5, 5 vk s .30 31
Powdered aluminum, $1.00 to $1.15. _ Blonie | Lasin 0 yarthiib bl oo i 58 5814
Metallic magnesium, 99 per cent. plus, $3.50. Dome IMInes B rarady . Saitil, 1 on b 24.00 25.50
Nickel— Holey (O'Briens Suam S omaci M ke ud 72 .81
Shot and ingot, 45 cents. Hollinger. LSBT T L Lt 6.85 6.90
Electrolytic, 50 cents. Hon}tesrtakes. 3 S e e SR SR e g IS .60 .s e
Cadmium, nominal, $1.45 to $1.50. ﬁlcp;n:yr'e"' ................................................. lgg% lgi
Quicksilver, $80. MecIntyre Extension .............. 43 .45
Platinum, $90. iMoneta. .l et i Ot Tt R 15 16
Cobalt (metallic), $1.25. Porcupine Crown ...... e R 2
Silver (official), 68% cents. Porcupine Imperial .............. 033, .037%
. Porcupine Vipond ................ 41 42
Metal Products—Following base prices represent the outside Preston East Dome .............. 0414 041
market except where otherwise specified and are entirely INOWEAR AN Sk b iy (s Tl e 99 1.01
nominal except in the case of lead sheets and sheet zinc: L Peck FHmghes Sl oy pe 3 i A1 45
Sheet copper— MWeHt: DOME: 2 ol b 5 o s e 3414
Hot rolled (f.o.b. mills), 37.5 cents. Cobalt Stocks.
Cold rolled (f.o.b. mill), 38.5 cents. Bid. Asked.
Copper in I‘OdS, 43 cents. gd;nac. PR e T I R NGt e it .(.)é ‘33%
5725 B U ARl £ s U R A [ ) .08
Kapmer. in. JONK AN Canie; 1o o) e T SR e B T A 40 42
Copper wire (f.0.b. mill), 33.25 cents. < Chambers Ferland ................. 18 19
Copper wire (f.0.b. mill), December, 32.75 cents. T RGO (S SR e AR L 475 5.00
High brass— Crown Reserve ....... [REEREERRETY 47 48
Sheets, 42 to 46 cents. FOBLOTIISG) & hadu b itarminic fec b lallts 10 o .07
Wire and light rods, 45 to 48 cents. 5 (o) o (gRRERA A EE Rt Rl S g s 033 .04
Heavy rods, 41 to 45 cents. _ L€ 5113 e LR N BN i S Bt .003%
Tubing— @reatiNorthern oo, o Gl r Ve, 0934 10"
Brazed brass, 45 to B0 cents. HAYEreaVesy il Ml o e 0284 031
Brazed brass (f.0b. mill), 43.75 cents. Bodaony By o b e 10 ats a5
Seamless copper, 47 to 49 cents. Jeerr ke 0 o e N s 4.75 4.85
Seamless brass (f:O.b. mill), 46 to 48 cents. JHa =TRORG i A St R S TR Rl UM 55 .60
‘ MERIIEY. .-, Rt gl ot i o i .59 .63
i ' Nl it Ll e 8.35 8.60
Rods (f.o.b. mill), 40 cents. :
Sheets (fob. mill), 41.50 cents Paterson’ Take i Sl o 18 1814
gy Sy ¢ TUEht O Way /sl e Seisioi s .05 .06
Muntz metal— Serigen SHperior s, 50 i L s Ak .09
Rods, 385 cents. Shamrock CONS. ....tsvennseas 15 15%
Rods (f.o.b. mill), 36.5 cents. 2 sl B T SN R S 0114 .02
Sheets, 42 cents. POt ., i bRl 62 62%
Sheets (f.0.b. mill), 40 cents. EREtNOWOY: it 5e et ssiaisie e Ba g ieies 16 171
Full lead sheets (f.o.b. mill), 8.5 cents. Wettlanfer: 4t /Lot Haalaaaiat % b i
Cut lead sheets (f.o.b. mill), 8.75 cents. Vaenuwnn: CHie <o in Sl R e b 1.09 1.10

Sheet zinc (f.o.h. smelter), 16 cents. Inspiration 1. .o sv.luesaiiesindidiio.e v .24 241,
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PROFESSIONAL DIRECTORY

ENGINEERS, METALLURGISTS AND GEOLOGISTS

Canadian Inspection and
Testing Lahoratories,

LIMITED
Canadian Express Bldg., Montreal, 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. I. M. E.

CHAS.J. MURPHY

Mining Eungineer

Reports, Surveys, Plans, Estimates, Specifications,
Design and Supervision
Formerly Chief Engr. 1911-16 The Crow’s Nest Pass
Coal Co., C.N.P. El. Light and Power Co., The

Morri sey, Fernie and Michel Railway.

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 Quebcc 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,

Crown Reserve Mining Co. Ltd.
Cobalt, Can.

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

Mioning Geologist and Engineer

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

Phone M. 1889 Cable address ‘“‘Heys'’

Established 1873.
HEYS, THOS. & SON,

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

H. J. Griswold,
Montreal.

B. W. Seton,
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.

GMITH, SYDNEY.

Mining Engineer,
HAILEYBURY, ONT.

JOHNSON, MATTHEY & CO. LTD.

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

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

TYRRELL, J. B

Mining Engineer,
534 Confederation Life Building,

TORONTO, v - CANADA.

Canadian Laboratories, Ltd.

ASSAYERS AND CHEMISTS
24 Adelaide St. West
TORONTO

“'WE ANALYSE ANYTHING'!
SPECIAL RATES

SEND FOR PHRICES PHONE MAIN 50683

THE DORR COMPANY
John V. N. Dorr, President
Hydrometallurgical and wet Chemical Engineers.

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

FERRIER, W. F.

Consulting Mining Engineer
and Geologist

204 LumspeN Broa.,,  Toronto, ONT.

SMITH & DURKEE
Diamond Drilling Co.

LIMITED

Contractors for all classes of dia-
mond drill work.

We make a specialty of saving a
large percentage of core in soft
ground.

Plans showing location of holes
"and surveys of holes can he

supplied.
SUDBURY - ONT.

LLEDOUX & 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.

LAWYERS

Cable Address: ‘‘Chadwick”” Toronto

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

Chief Construction Engineer for
Chile Copper Co.

Telephone Main
3813

Western Union Code
E. M. Chadwick, K.C Beatty, Blackstock, Fasken
David Fasken, K.C. Cowan & Chadwick

. Cowan, K.C. Barristers, Solicitors, Notaries

Harper Armstrong Offices : Bank of Toronto,

ﬁl‘f:ﬁ" lg ekl:::}(f(nc Cor. Wellington & Church Sts.

Geo. H. Sedgewick. 58 Wellington St. East
James Aitchison Toronto

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

HASSAN, A A,

Mining Geologist and Consuiting
Engineer.
SUITE 203-204 RIGGS BLDG.,
WASHINGTON, D.C,

Phone Main 2311 Cable Address

“‘Segsworth’’ Toronto

R. F. SEGSWORTH

Barrister, Solicitor, Notary, Etc.

JARVIS BUILDING
103 Bay Street - TORONTO

Smith & Travers Diamond Drill

Company, Limited
Box 169, SUDBURY, ONT.
All classes of Diamond Drilling done.
Engineer’s Reports on All Work, Furnished.
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3 Mining Claims
120 Acres Patented
Will Sell or give Working Option

These claims are located in the
Township of Auld, Lot 1, Concession 1
and are approximately 16 miles from
Latchford, onthe Montreal River Claims
numbers 7111, 1866%, 18673 One

Claim corners on Montreal River.

These properties can also bereached
by wagon road from Haileybury. As-
says show Silver Cobalt and Arsenic.
Freesilver has been found on properties
in the immediate vicinity. Maps and
other information as to work already
done on the [property can be obtained
applying to

John Bourke
Secy. Auld Silver Mines Limited
P. O. Box 6 North Bay, 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.

FOR SALE

13.67 Tons of 20 lbs Steel Rails, 200
Fish plates for same. For particulars
apply:—

H. A. Steven, 230 Stuart Street

Kingston, Ont.

WIRE ROPE

FOR SALE.—6000 feet
l-inch Improved Plow
Steel Allan Whyte rope.

EUSTIS MINING CO.
EUSTIS, QUE.

MACHINERY FOR SALE
1-30 H.P. 750 r.p.m. 220 volts,A.C.
B. squirrel cage motor with base,
pulley and starter.
| 5 9 1o el ad M S g ST $321.20
1-20 H.P. 750 r.p.m. C.G.E. squir-
rel cage motor, 220 volts, with
base and pulley. Price..$247.50
1-15 H.P. 1500 r.p.m. 220 volts,
Westinghouse type “C” motor.
No base, pulley or starter.

] %3 (o - phs AR SRR S A $231.00
1-3 H.P. 750 r.p.m. Westinghouse
“CCL” with pulley and base.

PR RS ol s e $80.85
THE EUSTIS MINING CO. - EUSTIS, QUE.

Reliable News

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

The Northern Miner

RICHARD PEARCE, Editor.
Head Office :
Cobalt

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

PORCUPINE GOLD CAMP

Latest information obtained
by subscribing to the
PORCUPINE HERALD

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

Branch Factories:

Canadian Rock Phosphate

FOR SALE

Correspondence Solicited
RINALDO McCONNELL

Kent Building - - = Toronto, Ontario

The Babbitt|Met al;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

HAMILTON, MONTREAL, WINNIPEG, VANCOUVER.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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BUYERS AND SELLERS OF METALSf

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
all Ores
and
Minerals

Barytes

Graphite

Blende

Corundum

Fluorspar

Feldspar

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

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

ESTABLISHED By GEO. C. BLACKWELL, 1869

HENRY BATH & SON, Brokers

London, Liverpool and Swansea

ALL DEsCRIPTION. METALS, MATTES, Etec.

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

NITRATE OF SODA. Cable Address, BATHOTA, Londan

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

“STELLITE”
High Speed Tool Metal

Head Office and Works : DELORO, Ont.
Branch Office : Room 1111 C.P.R. Bldg., Toronto

C. L. CONSTANT CoO,,

42 New Street New York
SHIPPERS’ AGENTS
FOR
Selling, Sampling and Assaying Ores,
Metals and Furnace Products

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

NOT CONNECTED WITH ANY SMELTER

C di chl ive :
G. C. BATEMAN - Traders Bank Building, Toronto

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

Buyers of

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

Electrolytic Copper Refinery
INQUIRIES SOLICITED

The Coniagas Reductlon
Company, Lxmlted

St. Catharines - Ontario

Smelters and Refiners of Cobalt Ores

Manufacturers of

Bar Silver, White Arsenic, Cobalt Oxide and
Nickel Oxide

Telegraphic Address: Codes: Bedford McNeill
“ Coniagas’’ A.B.C. 5th Edition
Bell Telephone 603, St. Catharines

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Blasting Accessories

Made in No. 6, No. 7 and No. 8 strengths. No. 8 being
E. B, Caps twice as strong as No. 6. We strongly recommend our

strong blasting caps. They more than pay for them-
selves in decreasing fume and getting increased work from the explosive.

Made to explode from 10 to 150 E.B. Caps.

BlaSting MaChines These batteries are made with particular

care and can be absolutely depended

upon to do the work.
Our Connecting Wire is especially adapted

ConneCting Wire for our E. B. Caps. Experience has proved

————— that its capacity to carry ample current
for a large number of caps makes large blasts successful.

Made smgle and double strand Our single strand
Leadlng WIre leading wire is made of copper wire, is well
———————————————n i1SUlated and adapted for use in larger blasts.
Double strand insulating wire is found convenient for use in mines or

other places where wires have to be moved frequently.

WE SUPPLY ALL OTHER ACCESSORIES
NECESSARY FOR BLASTING

Canadlan Explosives Limited

Head Office - -  "MONTREAL, P.Q.
Main Western Offlce - VICTORIA, BC

DISTRICT OFFICES:

NOVA SCOTIA: - - - - . - Halifax
QUEBEC: - - - - - - Montreal
ONTARIO: Toronto, Cobalt, South Porcupine, 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.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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The Canadian Miners’ Buying Directory.

oists—
Méaﬁadlan Ingersoll-Rand Co.,
Ltd.

Amalgamators—
Fraser & Chalmers. of Can-
ada, Limited.
Northern Canada Supply Co.
A ot Metal Co., Ltd.
sayers and Chemists—
A"Ml!l’ton L. é—l%rseyuC%. billttd
o) bell eyell, Co
e 7 & Co., 99 John St..
New York
Thos. Heys & Son.
Q. L. Constant Co.

Assayers’ and Chemists Sup-
lies

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

Stanley, W. F. & Co., Litd

Babbitt Metals
Canada Metal Co.,
Ball Mills—
Fraser & Chalmers of Can-
ada, Limited.

Belting—XLieather, Bubber and
Cotton—
Northern Canada Supply
Co.
Jones & Glassco
Blasting Batteries and Sup-
plies— 5
Can. Ingersoll-Rand Co., Ltd.
Curtis & Harvey (Canada)

NoIl"t(l’\'ern Canada Supply Co.
Canadian Explosives, Limited
Bllg‘;v:ser & Chalmers of Can-
ada, Limited.
Northern Canada Supply Co.
Boilers— .
oFraser & Chalmers of Can-
ada, Limited.
Northern Canada Sapply Co.
Can. Ingersoll-Rand Co., Ltd

Ltd.

Boxes, Cable Junction—
Standard Underground Ca-
ble Co. of Can., Ltd.

Buckefi:i—k Mfg. C

Hendric g. Co

M. Beatty & Sons, Ltd.
Northern Canada Supply
Co.

Cable — dAarl&l and TUnder-
0

NN A——
Frfser & Chalmers of Can-
ada, Ltd.
Northern Canads Supply Co.
Standard Underground Ca-
ble Co. of Can., Ltd.

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

Fraser & Chalmers of Can-
ada, ILimited,

Jeffrey Mfg. Co.

Northern Canada Supply Co.

Cables—Wire—

Standard Uaderground Cable
Co. of Canada, Ltd.

Car Dumps—
Sullivan Machinery Co.
Cars—
W. Fraser.
Jeffrey Mfg. Co. .
Norihern Canada Supply Co.

ment Machinery—
c"Northern Canada Supply Co.

Chains— :
Jomrey M fasaco
%%r:-?:xern Canada Supply Co.
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 Cutters—
Jeffrey Mfg. Co.
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.

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—
Darling Bros., Ltd.
(E'scher Wyss & Co.
‘W. Fraser.
Smart-Turner Machine Co.
Fraser & Chalmers of Can-

ada, Limited.

Sullivan Machinery Co.
Can. lngersoll-Rand Co., Litd.
Northern Canada Supply Co.

Concentrators and
Fraser & Chalmers
ada, Limited.

Concrete Mixers—
Northern Canada Supply Co.

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—

Jeffrey Mfg. Co.

Hendrick Mfg. Co.
Cranes—

Smart-Turner Machine Co.

M. Beatty & Sons, Ltd.
Crane Ropes—

Allan, Whyte & Co.

B. Greening Wire Co., Ltd.
Crushers— -

Fraser & Chalmers of Can-

ada, Limited.

Lymans, Ltd

Jeffrey Mfg. Co.

Mussens, Limited.

Cyanide Plants—
Fraser & Chalmers -of Can-
ada., Limited.
Roessler & Hasslacher.

Derricks—
Smart-Turner Machine Co.
S. Flory Mfg. Co.
M. Beatty & Sons, Ltd.

Diamond-Drill Contractors—
Dlamond Drill. Contracting

»f Can-

0.

Smith and Travers.

Sullivan Machinery Co.
Dredger Pins—

Armstrong, Whitworth of
Can., Ltd.

Dredging Machinery—
M. Beatty & Sons.

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

/

Drills, Air and Hammer—
Can. Ingersoll-Rand Co., Ltd
Jeffrey, Mfg Co.
Sullivan Machinery Co.
Northern Canada Supply Co.

Drills—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
Cam,, dutdis

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.
Dynamite—
‘Curtis & Harvey (Canada),
Ltd.
Canadian Explosives.
Northern Canada Supply Co.
Ejectors—
Darling Bros., Ltd.
Can. lngersoll-Rand Co., Ltd
Northern Canada Supply Co.
Elevators—
Darling Bros., Ltd.
Jeffrey Mtg. Co.
M. Beatty & Sons.
Sullivan Machinery Co.
Northern Canada Supply Co.
Engineering Instruments—
C. L. Berger & Sons.
Engineers and Contractors—
Fraser & Chalmers of Can-
ada, Limited.
Roberts & Schaefer Co.
Engines—Automatic—
Smart-Turner Machine Co.
Engines—Gas and Gasoline
Fraser & Chalmers of Can-
ada, Limited.
Alex. Fleck.
Sullivan Machinery Co.
Smart-Turner Machine Co.
Engines—Haulage—
Fraser & Chalmers of Can-
ada, Limited.
Can. Ingersoll-Rand Co., Ltd
Engines—Marine—
Smart-Turner Machine Co.
Engines—Steam-— i
Fraser & Chalmers of Can-
ada, Limited.
Smart-Turner Machine Co.
M. Beatty & Sons.
Fans—Ventilating—
Fraser & Chalmers of Can-
ada, Limited.
Jeffrey Mfg. Co.

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

Flights—
Hendrick Mfg. Co.

Forges—
N%E%g.ern Canada Supply Co.,

Forging—
M. Beatty & Sons.
Smart-Turner Machine Co.

Furnaces—Assay—
Lymans, Ltd.

Fuse—
Cuﬁtin & Harvey (Canada),

td.
Canadian Explosives.
Northern Canada Supply Co.

Gearg—
Smart-Turner Machine Co.
Northern Canada Supply Co.

Hammer Rock Drills—
Mussens, Limited.

Hangers—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. Ingersoll-Rand Co., Ltd
Jones & Glassco.
M. Beatty & Sons :
I'raser & Chalmers of Can-:
ada, Limited
Northern Canada Supply Co.
Hoisting Engines—
Mussens, Limited.
Sullivan Machinery Co.
Fraser & Chalmers of Can-
ada, Limited
Can. Ingersoll-Rand Co.
M. Beatty & Sons.
Hose—
Northern Canada Supply Co.
Ingot Copper-— °
Canada Metal Co., Ltd.

Insulating Compounds—
Standard Underground Ca-

ble Co. of Can., Ltd.

Jacks—

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

Lamps—Safety—

Canadian Explosives.

Link Belt— .
Northern Canada Supply Co.
Jones & Glassco.

Locomotives—

W. Fraser.
Metal Merchants—
Henry Bath & Son.
Geé). 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.
Campbell & Deyell.
Ores and Metals—Buyers and
Sellers of—
C. L. Constant Co.
Geo. G. Blackwell.
Consolidated Mining
Smelting Co. of Canada.,
Orford Copper Co.
Canada Metal Co.
Perforated Metals—
B. Greening Wire Co., Ltd.
Fraser & Chalmers of Can-
ada, Limited
Northern Canada Supply Co.
Hendrick Mfg. Co.

and

Pig Tin—

Canada, Metal Co., Ltd
Pig Lead—

Canada Metal Co., Ltd.
Pipes—

Canada Metal Co., Ltd.

Consolidated M. & S. Co.

Pacific Coast Pipe Co., Ltd.

Northern Canada Supply Co.

Smart-Turner Machine Co.
Pipe Fittings—

Northern Canada Supply Co.
Piston Rock Drills—

Mussens, Limited.
Pneumatic Tools—

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

Prospecting Mills and Mach-

inery—
Standard Diamond Drill Co.
Fraser & Chalmers of Can
ada, Limited
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Pulleys, Shafting and Hang-
ings—

Fraser & Chalmers of Can-
ada, Limited

Jeffrey Mfg. Co.

Northern Canada Supply Co.

Pumps—Boiler Feed—
Darling Bros., Ltd.
Smart-Turner Machine Co.
Northern Canada Supply Co.
Canadian Ingersoll-Rand Co.

Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pumps—~Centrifugal—
Darling Bros., Ltd.
Escher Wyss & Co.
Mussens, Limited.
Smart-Turner Machine Co.
M. Beatty & Sons
Can. Ingersoll- -Rand Co., Ltd
Fraser & Chalmers of Can-

ada. Limited

Pumps—Electric—
Darling Bros., Ltd.
Smart- Turner Machine Co.
Canadian Ingersoll Rand Co.,

Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pumps—Pneumatic—
Darling Bros., Ltd.
Smart-Turner Machine Co.
Can. Ingersoll-Rand Co., Ltd
Sullivan Machinery Co.

Pumps—Steam—
Can. Ingersoll-Rand Co., Ltd
Darling Bros., Ltd.
Mussens, Limited.
Northern Canada Supply Co.
Smart-Turner Machine Co.

Pumps—Turbine—

Darling Bros., Ltd.
Smart-Turner Machine Co.

Canadian Ingersoll-Rand Co.,
Ltd.

Fraser & Chalmers of Can-
ada, Limited

Pumps—Vacunm—

Darling Bros., Ltd.
Smart-Turner Machine Co.

Quarrying Machinery—

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

Rails—
‘W. Fraser.

Roasting Plants—
Fraser & Chalmers of Can-
ada, Limited

Rolls—Crushing—
Fraser & Chalmers of Can-
ada, Limited

Roofing—
Neithern Canuwia Supply Ce.

Rope—Manilla and Jute—

Jones & Glassco.
Northern Canada Supply Co.
Allan, Whyte & Co.

Rope—Wire—
B. Greening Wire Co., Ltd.
Allan, Whyte & Co.
Northern Canada Supply Co.
Fraser & Chalmers of Can-
ada. Limited

Samplers—
C. L. Constant Co.
Ledoux & Co.
Milton Hersey Co.
Thos. Heys & Son.

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—

Darling Bros., Ltd.
Smart-Turner Machine Co.

Sheet Lead—
«Canada Metal Co., Ltd.

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

Hendrick Mfg. Co.
Pacific Coast Pipe Co., Ltd.

Sheets—Genuine  Manganese 1iPPles—
Rronte Roberts & Schaefer Co.
Hendrick Mfg. Co. Transits—
Nhoveln  Stentiis C. L. Berger & Sons.
M. Beatty & Sons. Tube Millg—
‘W. Fraser.

Smelting Machinery—

Fraser & Chalmers of Can-
ada, Limited

Stacks—Smoke Stacks—
Hendrick Mfg. Co.

Stamp Mills—

Fraser & Chalmers of Can-
ada, Limited

Steel Barrels—
Smart-Turner Machine Co.

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

Fraser & Chalmers of Can-
ada. Limited

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

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

Co., of Canada, Ltd.
Zince 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 'Publis-hing

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

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

We shall be glad to furnish estimates to enquirers.

ADDRESS

Industrial and Technical Press Ltd., e i

OR

Canadian Mining J ouma], 2635 ADE']I_.‘?:(I,)IEOST; WEST,

MINING EXPLOSIVES

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

'CURTIS'S & HARVEY

(CANADA) LIMITED

400 St. James Street Montreal




