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POWER with ECONOMY
MIRRLEES 
CRUDE OIL 

ENGINES
Economical 

Reliable

Cut shows 500 H.P. 
Engine supplied to the 
Town of Yorkton.

ENGINES NOW SUPPLIED AND ON ORDER IN CANADA :

NO. OP 
ENGINES

3
4 
1
1

TOTAL B. H.P. SUPPLIED TO

1150 Town of Yorkton, Sask.
1400 Moose Jaw Electric Ry. Co.

100 Town of Scott, Sask.
100 “ Wilkie, Sask.

NO. OF 
ENGINES

1
1
1
1
1

TOTAL li.n.P.

150 
300 
300 
150 
340

SUPPLIED TO

Town of Melford, Sask. 
“ Vernon, B.C.
“ Penticton, B.C 

Sask. Clay Products Co. 
Le Pas, Man.

BOVING & CO. OF CANADA, LIMITED
VANCOUVER : 

804 London Building. 164 BAY STREET, TORONTO
Works : LINDSAY, ONT.

The Canadian Mining Journal, 2nd Floor, 44-46 Lombard St., Toronto, Ont.

MOOSE JAW : 
94 Grafton Avenue
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THE DAILY

Journal of Commerce
CANADA’S ONLY DAILY FINANCIAL NEWSPAPER
HON. W. S. FIELDING, President and Editor-in-Chief.
J. C. ROSS, M.A., Managing Editor
J. J. HARPELL, B.A., Secretary-Treasurer and Business Manager.

Special Wire to New York and Special Cable Service
to London

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

Reliable News of all the Industries

Every person interested in Canadian Invest­
ments should be a Subscriber

SAMPLE ON REQUEST - - - SUBSCRIPTION PRICE, $3.00 PER ANNUM

Published Daily by

The Journal of Commerce Publishing Co., Limited
MONTREAL

Toronto Office : 44-46 Lombard St.
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amSÏL» tunneung record
AGAIN BROKEN

=v LEYNER-INGERSOLL —
817 feet of 7 -6 x 10 -0 Tunnel in 30 Days,

Driven from a Single Heading

Name of Tunnel ..... Rogers Pass (West End Pioneer Heading) 
Location .... : Glacier, British Columbia
Contractors.............................................. - Foley Bros., Welch & Stewart
Character of Ground ...... Slate with small quartzite bands
Drills ... 3 Leyner-Ingersoll Water Drills on 9 -6 ' Cross Bar.

CREW
Drill Runners 3 Trackman
Drill Helpers 2 Pumpman -
Muckers 8 Walking Foreman
Haulage was done by mules.

PERFORMANCE
Average Advance per day ..... 27.84 feet
Best Day’s Work (Nov. 27) - 37 feet
Best Week’s Work (Nov. 23 to 29) - - - - 220 feet
Total No. of Blasts ....... 140
Rock Removed ...... 2270 cubic yards

COMMENTS
The Superintendent, Mr. A. C. Dennis characterized the ground as follows—
“ Driven down grade through rock that could not be broken over six feet per round.”

The Assistant Superintendent, Mr. J. Fowler, comments as follows—
“ Pump had to be placed in face before dropping bar to drill lifters. After the machine 
men had finished drilling the top holes of heading and while waiting for the muck to be 
cleared away they would oil the machines and have the hose lines connected, so that 
when bar was dropped and fixed the machines would be running in one and a half 
minutes. Have a very high opinion of your machines.”

CANADIAN IN6ERS0LL-RAND CO
LIMITED.

Commercial Union Building, Montreal, Canada.
Works : SHERBROOKE, QUE.

Sydney Toronto Cobalt South Porcupine Winnipeg Nelson Vancouver

When answering Advertisements please mention The Canadian Mining Journal.



2 THE CANADIAN MINING JOURNAL

CONTRACTORS TO ADMIRALTY WAR OFFICE AND COLONIAL GOVERNMENTS

Allan, Whyte & Go.
CLYDE PATENT WIRE ROPE WORKS,

Rutherglen, Glasgow, Scotland

WIRE ROPES
For Mining, Engineering and Shipping : For Hoisting and Haulage in Collieries and Mines : For Cable­
ways and Aerial Ropeways : For Dredgers and Steam Shovels : Specially Flexible Ropes for Winches 
and Fast Hoists, Coal Towers and Cranes.

OF THE HIGHEST QUALITY
made from special grades of Wire drawn to our specifications and carefully tested before being used. 
They are at work in all parts of Canada from Vancouver to Halifax and are everywhere recognised as 
the best on the market. Complete stocks held in all parts. Orders executed and quotations furnished by:—
Nova Scotia : Wm. Stairs, Son & Morrow, Ltd., Halifax. New Brunswick : W. H. Thorne & Co., Ltd., St. John.

Quebec, Ontario, Manitoba and Saskatchewan : Drummond McCall & Co., Montreal, Toronto and Winnipeg. 
Alberta and British Columbia : McLennan, McFeely & Co., Ltd., Vancouver.

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

Sullivan Hollow Piston Drills

Hollow Piston Drill at work. Note cloud 
of cuttings ejected from hole.

have set a new standard of efficiency in drilling “ down ” holes.
If your rock makes sludge faster than the drill can eject it, one- 

quarter or more of your drilling time is consumed in cleaning holes.
The Hollow Piston Drill throws a jet of live air through its hollow 

steel to the face of the bit, blowing out the mud or cuttings as fast as they 
are made.

This does away with the pump, the spoon or the blow pipe, and 
the time lost in using them. Moreover, each blow of the drill strikes 
clean, fresh rock so that the drill works at highest cutting efficiency 
at all times.

In rocks that make sludge rapidly the Hollow Piston Drill will beat 
an ordinary machine by 25 to 100 per cent, or more. In a certain dis­
trict where the drilling is in slate, our Hollow Piston Drill is regularly 
doubling the footage of ordinary drills.

If you are delayed by stuck steels, write for Bulletin 266-H.
AIR COMPRESSORS 
DIAMOND DRILLS

ASK FOR J1ULLETIN 666-H.

HAMMER DRILLS 
HOISTS

SULLIVAN MACHINERY COMPANY
122 So. Michigan Ave., CHICAGO

Montreal Cobalt D ninth NeUon Vancouver Spokane

When answering Advertisements please mention The Canadian Mining Journal.
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Send Us the Particulars
of Your Requirements

Blake Crushers Shoes and Dies Trommels 1
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.
on the Subject which interests

Write for Bulletins 
you.

FRASER &
4 PHILLIPS PLACE

CHALMERS
LIMITED

OF CANADA
MONTREAL, P.Q. 1

Electric Steel Castings
High-grade Steel Castings of every description, 

Clean, Sound and true to pattern.

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

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

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

Write for Prices and Particulars

f^f THE ELECTRIC STEEL and METALS CO.J^f
Brand Brand

Stands for Quality WELLAND - ONTARIO stands for Quality '

When answering Advertisements please mention The Canadian Mining Journal.
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DODGE ELEVATING and CONVEYING MACHINERY
We make Take-Ups, 
Boots, Belt Conveyors, 
Car Pullers, Trippers, 
Wire Rope Wheels, 
Shafting, Hangers, Pul­
leys, Frictions, Gearing 
all kinds, PillowBlocks, 
Friction Clutches, &c, 
Special Castings t o 
Order.

Our Foundry and Machine 
Shops are large and mod­
ern, send in your specific­
ations for prices.

COMPLETE CATALOGUE 
ON REQUEST

DODGE
SELF-PROPELLING

REVERSIBLE
TRIPPER

Dodge Manufacturing Co., Ltd.
TORONTO MONTREAL

Synopsis of Coal Ja»4|§|_ Mining Regulations
/"'■OAL mining rights of the Dominion, in Manitoba, Saskatchewan and Alberta, the 
^ Yukon Territory, the North-West Territories and in a portion of the Province 

of British Columbia, may be leased for a term of twenty-one years at an annual rental 
of $1 an acre. Not more than 2,560 acres will be leased to one applicant.

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

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

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

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

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

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

W. W. CORY, Deputy Minister of the Interior.
N.B. —Unauthorized publication of this advertisement will not be paid for.—58782.

When answering Advertisements please mention T ira Canadian Mining Journal.
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Printing !
Our Plant is Running Full Blast !

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., 46 lo“orontoTREET’

--------------------------------------------- or-------------------------------------------- --

Canadian Mining Journal, 2nd 44t£„e°„mbard st

“NOTICE TO ALL MINING

COMPANIES”
We are in a position to supply you with your requirements 

in all lines of Machinery and Supplies.

Sullivan Diamond Drills, Compressors, 
Rock and Hammer Drills, Hoists, Boilers,

Ore Cars, Buckets, Drill Steel, Drill 
Sharpeners, Shafting, Transmission 

and Conveying Material.
Hoisting Cable, Screens, Iron Pipe and 

Fittings, Valves, Building Supplies, 
Camp and Kitchen Supplies, Gen­

eral Line Light and Heavy 
Hardware.

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

“IT WILL PAY YOU TO GET OUR PRICES.”

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

NORTHERN CANADA SUPPLY CO.
UM1TED

COBALT PORCUPINE TIMMINS

Milling and Mining 
Machinery

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

Alex. Fleck, Ltd. - Ottawa

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

When answering Advertisements please mention The Canadian Mining Journal.
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HADFIELDS
LIMITED

SHEFFIELD

SOLE MAKERS
OF

HADFIELD’S PATENT

“ERA”
MANGANESE STEEL

THE SUPREME METAL 
FOR WEARING PARTS

SOLE AGENTS

Moiitrt.1 PEACOCK BROTHERSvancouvtr

STEEL
CASTINGS

of Every Description

Send for Bulletin No. 79

WALKER BROTHERS mm
LIMITED

wft \!!!H 11119bniiiili iiiilH% ,i mu

Horizontal Compound Corliss Steam Two-Stage Air Compressing 
Engines with Air Valves to Walker’s Latest Patenta

AIR COMPRESSING 
ENGINES

With Valves to Recent Patents

THE

“WALKER”
COMPRESSOR

is deservedly famed for

Service, Reliability, 
Efficiency, Economy 
and Low Upkeep.

When answering Advertisements please mention The Canadian Mining Journal.
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Dominion Coal Company
Limited

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.B.I.
Hull, Blyth & Co., 1 Lloyds Ave., London, E.C. 
Harvey & Co., St. John’s, Nfld.

BENNETT FUSE

Crown Brand

BEST AND CHEAPEST FOR
USE /(V ANY SITUATION,

STOCKS IN ALL MINING CAMPS

Wm. Bennett, Sons & Co’y., Limited
Camborne Cornwall

ENGLAND

FOR SALE Steam Hoisting Engines and Pumps
The following machinery has been put out of 

service by an electric installation and is offered 
for immediate delivery, f.o.b. cars Stellarton, 
Nova Scotia.

1 Novelty Iron Works Steam Hoisting 
Engine. Duplex cylinders, 16" diameter 
by 42" stroke. Geared to 2 cast iron 
drums 9' diameter by 56" wide. Gear 
ratio 3 to 1, also 6,500' of 1" steel cable.

1 I. Matheson and Company’s Steam Hoist­
ing Engine, duplex cylinders, 16" diame­
ter by 30" stroke. Geared to 2 cast iron

drums 9' diameter by 54" wide. Gear 
ratio 2.4 to 1.

1 . Jeans ville Duplex Triple Expansion 
Pumping Engine, Steam cylinders 19", 
27" and 44" diameter, by 36" stroke. 
Water cylinder 9" diameter, together 
with jet condenser and condenser pump. 
Outfit capable of handling 1,000 gallons 
per minute against 1,800 feet head. 
Very low prices. Address

Acadia Coal Company, Limited, 
Stellarton, N.S.

We are Sole Refiners 
of this natural, strong­
er than steel, non-cor- 
rosible alloy. Pro­
duced as rods, flats, 
castings, sheets, strip 
stock and wire. Ask 
for descriptive booklet.Two sizes :

NICKEL
High and
1 o w car-

The International Nickel Co
43 Exchange Place New Yorl

ELECTROLYTIC NICKEL 99.80
Our metal is prime for the manufacture of 
Nickel Steel, German Silver, Anodes and 
for all remelting purposes, and is being pro­
duced as rods, sheets, strip stock and wire.

Send inquiries direct to us

When answering Advertisements please mention Thi Canadian Mining Journal.
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CYANIDE PRACTICE
1910-1913

Edited by

M. W. von Bemewitz

732 pages, 6x9 in. 

140 illustrations

Cloth $3.00

A reprint of the leading articles on all phases of cyanidation. 
A permanent record of the experience and observations of nea ly 
200 men from all parts of the world. For convenienc e the articles 
have been lassified and grouped under the following headings:

Historical. Chemistry 01 Cyanidation. Special Problems. 
Crushing, Concentration and Treatment of concentrates. Roasting. 
Agitation. Decantation. Filtration. Precipitation and Clean-up. 
Disposal of Residue. Measurement and Estimation of Tonnages, 
Recent Cyanide Practice by Districts. Descriptions of Notable Mills 
Review of Progress by Years.

BOOK DEPT.

CANADIAN MINING JOURNAL
44-46 Lombard St., Toronto

voe cyanide
:,CT- practicei .910 TO 1=13

“BEATTY”
HOISTING ENGINES

Used DREDGES
from STEEL SCOWS
Coast CLAMSHELLS

to CENTRIFUGAL PUMPS
Coast DRILL BOATS

STEEL DERRICKS, etc.
Ask for name of customer nearest you.
We can safely refer you to him.
Tell us what you need in the way of Excava­
ting or Material Handling Equipment.
Our experience and facilities will enable us 
to interest you.

Write TO-DAY for New Literature.

M. BEATTY & SONS, Limited
Welland, - Ontario 

Toronto Branch, 4th Floor, 154 Simcoe St.
AGENTS:

H. E. Plant, 1790 St. James St., Montreal, Que.
E. Leonard & Sons, St. John, N.B.
Rob’t. Hamilton & Co., Vancouver, B.C.
A. R. Williams Machinery Co., Winnipeg, Man.

ONCE
AGAIN

We reiterate that we are always prepared to submit 
quotations for Laboratory Apparatus and Chemicals, yet 
our policy insures to the purchaser uniform prices, 
whether bids are asked for or not.

BETTER WRITE US TO DAY

LYMANS, Limited
WHOLESALE DRUGGISTS

Importers and Dealers in Chemical and Assay Apparatus

MONTREAL

Standard

When You Buy
Electric Wires and Cables 

remember that
Mining Machine Cable 
Bore Hole Cable 
Bare and Insulated Wire 
Cable Terminals, etc.

stand for maximum economy and 
durability. Ask for prices.

Standard Underground Cable Co. 
of Canada, Limited

Hamilton, Ont.

Montreal, Que. 
Hamilton, Ont.

UNIVERSITY OF TORONTO

FACULTY OF APPLIED SCIENCE 
AND ENGINEERING

Courses in—

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

Leading to ACADEMIC and PROFESSIONAL Degrees 

For Calendar and other information apply to the Secretary,

A. T. LA1NG

When answering Advertisements please mention The Canadian Mining Journal.
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A New Book By a Mining Engineer
Published April, 1914

Compressed Air
Production-Transmission-Use

By THEODORE SIMONS, E.M., C.E.
Professor of Mining Engineering, Montana State School of Mines 

Member American Institute of Mining Engineer

ITS pages, 6x9, fully illustrated. $1.50 (6/3) net, postpaid.

The author’s aim has been to give such 
insight into the natural laws and physical 
principles underlying the production, 
transmission and use of compressed air, as 
shall enable the reader to comprehend the 
operation of various appliances and judge 
of their merit.

He does not attempt to give extensive 
descriptions of existing types of compress­
ors, but only examples which illustrate the 
principles, and which enable the student 
and investigator to solve the theoretical prob­
lems arising in the use of compressed air.

---------For Sale By----------

Canadian Mining Journal, - Toronto, Canada

If You Were Denied 
College Training
but have reached a place where some­
thing of the kind seems necessary to 
your further advancement in the mine, 
the mill the shop or the smelter, you 
should know about the special short 
courses which the

Michigan College 
of Mines, “ Hfihto
is offering this year, arranged with par­
ticular reference to your needs.

They are short, practical courses in 
mining, metallurgy, drawing, mapping, 
concrete construction, and many others.

Write the president of the College, 
telling him what part of the year you 
can attend, what your work has been, 
and what you wish to do.

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 14" Diameter, Steel Tub ..Axles Out to Length, Crow Bar Steel, Wedge Steel, Ham­

mer Steel, Pick Steel, Draw Bar Steel, Forging of all kinds, Bright Compressed Shafting 6 8" to 6" true to 2/1000 
part of one inch. A full stock of Mild Flat, Rivet Bound and Angle Steels always on hand.

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

Steel Works and Head Office : NEW GLASGOW, NOVA SCOTIA

The Buffalo Mines, Limited
COBALT ONTARIO

Producers of Refined Silver
Cobalt Residues

Mercury for Mining Purposes
HEAD OFFICE 14 WALL ST., NEW YORK

FOR SALE
1 Roller Mill for fine grinding with set 

.of spare rings.
1 Double Roller Mill for grinding medium 

to fairly hard material, complete set of 
spares, machines are in perfect working 
order, inspection invited. Apply, Box Q, 
Canadian Mining Journal.

When answering Advertisements please mention The Canadian Mining Journal.
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Imperial Bank
of Canada

Established 1875

HEAD OFFICE: TORONTO

Capital Paid Up $7,000,000 
Reserve Fund 7,000,000

Branches in Northern Ontario at

Cobalt, South Porcupine, Elk Lake, 
Cochrane, New Liskeard, North Bay 

and Timmins.

. Branches in Provinces of
Ontario, Quebec, Manitoba, Saskatch­

ewan, Alberta and British Columbia.

Money Transfers made to all parts of the 
World. Travellers’ Letters of Credit, Drafts, 
Cheques, etc., negotiated.

GREENING’S
Wire Cloth. Wire Screening.

All Grades of Wire Cloth, 
Double Crimped

Screening Accuracy Guaranteed. 
Made of Steel, Copper, or Brass. 
Galvanized and Tinned Cloth.

'■ ■ ■ ■ ■

PERFORATED METALS. WIRE ROPE.

The B. Greening Wire Co., Limited
Hamilton, Ont. Montreal, Que.

YOU WANT BABBITT METALS

MADE IN CANADA
BABBITT Imperial Genuine

METALS
Made by

THE CANADA METAL CO.
LIMITED

Give Excellent Service

for Heavy Loads

Harris Heavy Pressure
for General Machinery 

Bearings

WE HAVE EVERYTHING IN METALS
Write for Catalogue “A ”—Mailed Free

The CANADA METAL COMPANY, L™
WINNIPEGTORONTO MONTREAL

When answering Advertisements please mention The Canadian Mining Journal.
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-

Flory Hoisting Engines
STEAM AND ELECTRIC

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

The Flory Cableway System is superior to any on the market.
Slate Mining and Working 

Machinery.
SALES AGENTS :

J. MATHESON & CO.
New Glasgow, Nova Scotia

MUSSENS LIMITED
Montreal, Que.

S. Flory Mfg. Co.
ask for -OUR catalogues Office and Works: BANGOR, Pa., U.S.A.

rvn ¥T ¥ CTlEm Where other steel will not stand up,
OlOvAv lZIxlLiL. o 1 HILL, we guarantee satisfaction

AGENTS FOR COBALT AND PORCUPINE
Northern Canada Supply Co., Ltd.

SWEDISH STEEL & IMPORTING CO. LIMITED
MONTREAL

TRADE STANLEY MARK
The Largest Manufacturers of SURVEYING and DRAW­
ING INSTRUMENTS in the world.

DRAWING OFFICE 
STATIONERY of all 
kinds supplied on the 
most favourable terms.
A very large stock 
kept.

Please send for our 
“ K 65 ” Catalogue, 
and compare our 
prices with those of 
other FIRST-CLASS 
makers.

IMPROVED MEDLEY DIAL 
The Cheapest and strongest simple Dial yet made.

W. F. STANLEY & CO., Limited
Export Dept:—Great Turnstile, High Holborn, W.C. 

Head Offices and Showrooms:—
286 High Holborn, London, W.C.

MAtjHINif
HAHIITCN

For Every Service.

STEAM
AND

POWER
PUMPS

Let us figure on 
your next require­
ments.

“Made- in-Canada. ”

Ultimately the cheap­
est, because the best.

The Smart-Turner Machine Co., Ltd.
Hamilton - - Canada

When answering Advertisements please mention The Canadian Mining Journal.
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HOBOKEN, New Jersey, U.S.A.
General Office and Factories

Keuffel&Esserco.
OF

CHICAGO ST. LOUIS NEW YORK SAN FRANCISCO
516-520 S. Dearborn St. 813 Locust St. 127 Fulton Street 48-50 Second St.

MONTREAL, P.Q., 5 Notre Dame Street, W.
Following are the names and addresses of K &. E agents in Canada :

YOUNG & KENNEDY, Ltd., Edmonton and Calgary. CLARKE & STUART CO., Ltd., Vancouver. 
ELECTRIC BLUE PRINT & MAP CO., Victoria. RICHARDSON & BISHOP, Ltd., Winnipeg. 
THE TOPLEY COMPANY, Ottawa. Dealers in all principal cities.

DRAWING MATERIALS 
MATHEMATICAL AND 
SURVEYING INSTRUMENTS 
MEASURING TAPES

K &. E products are the recognized standards of 
excellence for goods in these lines.

We manufacture every requisite of the Engineer,
Surveyor, Architect and Draftsman, for use in field 
and office.

Our complete 560 page 
Illustrated Descriptive Catalogue 

sent on request
K & E tiuiluing, Montreal Extra Fine i^.i^iiieerV Transit

id m
ÿëf* '?**•*'
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<■ ■■ el
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Diamond Drills
For Prospecting

Machine* of all Capacities. 
Product of over 35 years 

experience.
Take out a Solid Core. 

Bore at any Angle.

American Diamond Rock 
Drill Company

90 West St NEW YORK

Carbon (Black Diamonds) andBortz
Effi SI

For Diamond Drills and 
All Mechanical Purposes

ABR. LEVINE
35 Nassau Street, New York

Highest Prices Paid for Used Stones and Fragments

DIAMOND DRILL CONTRACTING CO.
SPOKANE, - WASHINGTON.

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

Write for Prices.

AGENCY :—
528 Pender St. West, 
VANCOUVER, B.C.

DIAMOND DRILLS
Hand Power, Horse Power, Gasoline,

Steam, Air and Electricity.
------------- SEND FOR CATALOGUE-------------

STANDARD DIAMOND DRILL CO. 
745 First National Bank Building, CHIC XGO, U.S.A.

THE “LITTLE WONDER” 
BATTERY STEM GUIDE

PATENTED

i fini#/f
Ç[ These guides are made of steel have cast 

iron bushings, and will outwear the 
rest of the mill.

^ The bushings are held in place by key 
and gib and can be released instantly.

y If you are having Guide troubles use the 
‘1 Little Wonder’’ guide and your 
troubles will cease.

^ These guides have proven their superior­
ity in actual practice.

FOR SALE BY

CANADIAN ALLIS-CHALMERS, LTD.
TORONTO, CANADA

fe’

Latest designs in Instruments 
for Underground Surveying
for all classes of work. Complete 
Catalog fully describing and illus­
trating these instruments, with
a large Manual giving full 
and concise directions in the 
care, use and adjustment of

instruments will be sent on request.
C. L. Berger & Sons, Boston, Mass., U.S.A.

BRIDGE CO., LIMITED
Branch Offices and Works 

TORONTO, OTTAWA and WINNIPEG

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

Railway and Highway Bridges Swing and Bascule Spans
Buildings of All Kinds Hemispherical Bottom and other Tanks

Transmission Poles and Towers Riveted Pipe, Caissons, Barges
Turntables, Electric and Hand-Power Cranes Hoisting Appliances, Lift Locks

Hydraulic Regulating Gates, etc. Gear Cutting and General Machine Work
Large Stock of Standard Structural Material at All Works

DOMINION
Head Office and Works 

MONTREAL', P.Q.
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Renold Patent Silent Chains are used on Modern Submarines

More convinc­
ing evidence of

“Renold”
Reliability,

Durability,

Efficiency.

RENOLD

/Æ, m
Write to-day for 
Free Illustrated 
Catalogue :

“ Renold Driving 
Chains and their

Interior of a Modern Submarine
The out hand wheel operates the diving rudders used for steering in a vertical plane. In front 
of the wheel is a gauge whose pointer shows the depth of the boat. The curved dark line 

below pointer is a spirit level which shows the inclination of the boat.

Sole Canadian Agents: lAMCC 0 ACC C' C\ /D ? 1 \ 49 Place D’Youville

Renold Patent JUINEiO & ULAjoLU, (Keg Û. ) MONTREAL 
Silent Chains ” ENGINEERS Branch office : Toronto

CO. Ne 3BANGORjilN|NG

New and Popular Ideas in the 
Design and Construction of
JEFFREY LOCOMOTIVES
For Metal Mines
Interchangeability of drift and stock pile gauges by simply changing wheels, axles and 
journal boxes and still retaining the essential narrow overall width for use in the drifts.

No. 117-1

JEFFREY MEG. CO.
MONTREAL Four-Ton Electric Locomotive operating on 36" gauge track. The change from 24" to 36" 

gauge necessitates only a new set of wheels and axles.

A convenient and safe place provided for Motorman’s 
helper.

An arrangement of headlight that furnishes 
general lighting about the ore chute.

An ideal arrangement of controller and 
brake wheel that gives the closest control, 
with plenty of space provided for the 
motorman.

Write for Locomotive Bulletin

CANADIAN BRANCH AND WAREROOMS

When answering Advertisements please mention The Canadian Mining Journal.
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Flying sparks and burning embers were literally showered 
upon the roof of this raw cotton storehouse of the Naumkeag 
Steam Cotton Co., located in the midst of the flame-swept 
area of Salem, Mass.

Buildings all around it were burned to the ground, as 
the photograph sho vt s.

Yet, this building was absolutely unharmed because protected by J-M 
Asbestos Roofing.

What greater proof of a roofing’s fire-resisting ability could possibly 
be demanded?

There is a lesson to be drawn from every great catastrophe.
The lesson to you of the great Salem fire—where whole sections were 

actually wiped out—because buildings weie roofed with wood shingles 
or other fire assisting roofings—is this;

Do not use wood shingles or other inflammable roofing. 2645

Do not be deceived, by low first cost, into buying anything but J-M Asbestos Roofing 
—the roofing of known quality—the roofing that will not fail you should the fire 
test ever come—the rooling that spells economy for you because of the years of service 
it affords and the fact that it never requires painting or repairing.

Comes in built-up form and in rolls. Latter easily applied by means 
of J-M Cleats packed free with each roll.

We are also prepared to furnish J-M Regal roofing which, although 
low in price, is the highest grade rubber roofing on the market.

Write nearest branch to-day for “J-M Asbestos Roofing Booklet ”

THE CANADIAN H. W. JOHNS-MANVILLE CO., LIMITED
Manufacturers of Pipe Coverings, Conduit, Metallic 
Hose, Waterproofing, Mastic Flooring, Stack Lining, 

Packings, Boiler Preservative, etc.
Toronto Montreal Winnipeg Vancouver

m ASBESTOS ROOFING
“The Roll of Honor”

Unharmed in the 
Midst of the 

Great Salem Fire 
Because Roofed 

with

Before using J-M Cold Water Paint

Costs only 
% as much as 

Oil Paint
After using J-M Cold Water Paint

Add up your bills for paint for the last few years and then divide the total by six. The result will 
represent what it would have cost you to use

iIM Cold Water Paint
A pretty nice saving ! will not peel or chalk off.
J-M Cold Water Faint lasts as long as oil paint, and is Easy to prepar e Simply mix the powder with cold water

superior in several ways. It is highly sanitary. It is an and you have a durable, thoroughly reliable paint. For 
excellent fire- retardent. And has remarkable light- interior and exterior use. Made in white, black and all colors, 
reflecting qualities. Write our nearest Branch for “ J-M Cold Water Paint

Unlike ordinary coating preparations it is odorless and Booklet” and color chart.

The Canadian H, W. Johns-Manville Co., Limited
Toronto Montreal eSSh Winnipeg Vancouver

Manufacturers of Asbestos Roofings; Pipe Coverings;
Mastic Flooring ; Stack Lining; nUCONTIN!

Conduit ; Metallic Hose ; Waterproofing; 
Packings ; Boiler Preservative, etc. 2600

II hen answering Advertisements please mention The Canadian Mining Journal.
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CANADIAN MINING INSTITUTE 
ANNUAL MEETING

The seventeenth annual meeting of the Canadian 
Mining Institute will be held in Toronto March 3rd, 
4th and 5th. The program is an interesting one, and 
the attendance should be large.

We wish to call the attention of our readers to the 
fact that the Canadian Mining Institute is not merely 
a technical society and that membership is open to 
mining men of all classes. One of the main objects of 
the Institute is to further the Mining Industry of 
Canada, and it is recognized that technical mén are 
not the only ones interested in the success of the In­
dustry. In addition to mining engineers, metallur­
gists, geologists, surveyors and chemists, the list of 
members includes many non-technical men, such as 
mine owners, directors of mining companies, holders 
of stock in mining companies and others. In short, 
the Institute represents the Mining Industry, and not 
merely the Mining Profession.

And we wish also to call the attention of our read­
ers to the fact that the sessions to be held at the King 
Edward hotel this week are open to non-members. 
Visitors will be welcomed. If you are a reader of this 
Journal you are interested in mining. If you are in­
terested in mining you will with profit to yourself at­
tend the meetings of the Canadian Mining Institute.
. And we wish also to call attention to the fact that 
the Toronto committee expects members to bring their 
ladies with them. The ladies will not be interested in 
the technical sessions; but they will be interested in 
the programme prepared for them by the ladies’ com­
mittee.

We hear it stated occasionally that, owing to the 
war, attendance at this year’s meeting will be smaller 
than usual. Possibly that is so ; but it is probable that 
the effect of the war on the meeting will not be just 
what such persons expect. There is in the serious 
situation in which the Empire finds itself something 
that fosters the ‘get-together’ spirit. Canadian min­
ing men will be glad of the opportunity to attend a 
banquet where there will be so much of meaning in the 
toast, “To the King.’’

COAL IMPORTS AND EXPORTS
The new war taxes seem to have been excellently well 

thought out, and should distribute the burden of raising 
additional money for Government purposes very equit­
ably over the population, but, from the viewpoint of 
the producers of soft coal in Canada, the exemption of 
anthracite coal from the 7y2 per cent, additional impost,
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seems hardly necessary, at any rate, in that portion of 
Canada where anthracite coal is a strong competitor 
of Canadian mined soft coal. Very little attention has 
so far been paid by Canadian operators to the possibili­
ties of the substitution of coke made from soft coal 
for anthracite. Generally speaking the use of coke has 
not been popularized in Canada, but for certain classes 
of heating, particularly office and domestic heating, 
coke, burnt in a slow combustion tubular stove, is an 
admirable fuel. It is lasting, smokeless, and produces 
a hot fire which needs very little attention, and is more­
over economical.

The action of the Canadian Government in exempting 
anthracite coal from taxation is in marked relief to the 
attitude of one of the United States coal trade papers 
in connection with the importation of Nova Scotian 
coal into Boston. A very limited amount of business 
has been taken by Nova Scotian companies in competi­
tion with United States coal. The business was fairly 
obtained by actual tests, and it has, of course, only been 
possible for the Nova Scotian coal companies to obtain 
the business by quoting a very low figure. The incident 
has called forth very spiteful comment. A country which 
imports into Canada nineteen million tons of coal an­
nually should be a little tolerant of so trifling competi­
tion as comes from Nova Scotian coal in the New Eng­
land markets.

The imports of coal into Canada during the years 
1909 to 1913 were as follows. Practically all this coal 
came from the United States.

Tons.
1909 ...................................................  10,372,924
1910 .................... '.............................. 11,096,936
1911 ...................................................  15,310,281
1912 .........................................  15,223,984
1913 ...................................................  18,925,859

Canadian coal exports during the same period were
as under :

Tons.
1909 ....................................................... 1,749,197
1910 ....................................................... 2,377,049
1911 ....................................................... 1,634,582
1912 ....................................................... 2,173,839
1913 ........................ •.......................... 1,631,586

These figures show a very one-sided tendency, and 
when it is further remembered that the coal produc­
tion of the United States approaches 600,000,000 tons 
per year, while that of Canada barely exceeds 15,000,000 
tons, it seems very undignified for United States oper­
ators to squeal so loudly when a little Canadian coal is 
sold in Boston. It used to be remarked of the Dutch 
that in business they had the failing of giving too little 
and asking too much. There are others.

F. W. G.

THE REFINING OF NICKEL
The Ontario Government has announced that it 

will appoint a commission to enquire into the prob­
lem of refining nickel in Canada. Some of the news­
papers would have us believe that there is no problem 
at all, that the Government should just prohibit the 
export of nickel matte, and that as a result the nickel 
companies would necessarily do the refining in 
Canada.

With this stand of some of the newspapers, that 
Canada should wholly disregard the interests of com­
panies that have large sums of capital invested in the 
industry, we have no sympathy at all. Nor do we 
believe that the situation calls for the lack of confi­
dence in the Governments at Ottawa and Toronto 
that is expressed in such demands.

Now that the announcement has been made that 
the question of nickel refining is to be investigated, 
we find these papers complaining that an investiga­
tion will take a long time, and that the war may be 
over before the report is ready. If the investigation 
is to be of any value it should take a long time. The 
problem will require careful study from many sides. 
As great speed as is possible, with due regard for the 
importance of the report, should be demanded of the 
commission. But to ask the commission to report in 
a few weeks would he equivalent to instructing the 
members to report without an adequate knowledge of 
the facts.

Some interesting comments on the nickel question 
by an outsider are contained in an editorial in our 
esteemed contemporary, the Mining Press, San Fran­
cisco. Mining Press, Feb. 13, 1915, says:

“Canada is populated with loyal sons of the British 
Empire, and it also produces a considerable part of the 
world’s supply of nickel, which is used in making armor 
plate for war vessels, and to a minor degree in the manu­
facture of munitions of war, such as nickel-jacketed bul­
lets. In the early days of the war the idea occurred to 
Canadians that possibly some of the nickel employed by 
the enemies of Great Britain was derived from Canada, 
and by reiteration the fear grew until it became an ob­
session. Not long ago a Montreal daily paper published 
a cartoon showing a British battleship being torpedoed 
by a German submarine, with the accompanying legend,
1 Sunk by Canadian nickel. ’ That neither torpedoes nor 
submarines contain appreciable amounts of nickel is a 
mere detail ; the underlying idea is a patriotic one, which 
must be regarded with respect.

“The two producers of nickel in Canada are the Mond 
Nickel Company, Ltd., and the International Nickel 
Company. The former is a British corporation which re­
fines its nickel in Wales, and, being under the direct con­
trol of the British military authorities is, of course, be­
yond, suspicion. The International Nickel Company is 
an American corporation which refines its nickel in New 
Jersey, and the weight of suspicion at once fell upon it. 
It was at first rumored that the American company was 
controlled, or at least in part owned, by Krupp inter­
ests, but the most cursory investigation was sufficient to 
prove conclusively that such an assertion had no basis 
of fact whatever. It was next charged that the Inter­
national Nickel Company was selling its product to for-
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eign buyers, some of whom would presumably attempt to 
take advantage of the high prices in Germany by for­
warding nickel to that country. Since the International 
Nickel had taken precautions, soon after the war broke 
out, to clear itself of any such suspicion by placing all 
its foreign business in the hands of its English agents, it 
was equally easy to show that this was also not the case. 
That these facts are fully recognized in well informed 
circles in Canada is made clear by the editorial comment 
in the January 15 issue of our excellent contemporary, 
the Canadian Mining Journal. It is now proposed, how­
ever, to force the International Nickel Company, by ap­
propriate legislation, to abandon its refining plant in 
New Jersey and carry on its refining in Canada, thus 
placing the industry wholly within Canadian control. 
The problem thus at once passes out of the domain of 
national patriotism into the more exact one of economics, 
and the factors which govern the situation are business 
relations into which it will be profitable to inquire more 
deeply before taking action.

“During 1913 there was imported into the United 
States approximately 47,500,000 pounds of nickel in the 
form of matte. Of this about 3,000,000 was derived from 
New Caledonian ores smelted into matte near Antwerp, 
and forwarded to this country for refining in order to 
avoid the 10 per cent, duty imposed on imports of metal­
lic nickel. The remainder was derived from Canada, 
and of the total amount of refined nickel produced, a 
little less than one-half was consumed in the United 
States and the remainder exported. Very little of this 
nickel was returned to Canada, only about one-eighth 
of one per cent, of the total. The fundamental question 
is therefore whether it is better economy to make Can­
ada the production centre from which to export its en­
tire product to the rest of the world (in the case of the 
United States in the face of an import duty), or to 
retain New York as a refining centre, with one-half the 
product for domestic consumption and only the remaind­
er for export. Two factors must be considered—the 
relative cost of refining in the two places, and the trade 
conditions to be met in marketing the product.

“In a letter published in the Canadian Mining Jour­
nal of January 8, Mr. R. W. Leonard argues that refin­
ing can be done as cheaply in Canada as in New Jersey. 
It is difficult to see how such a thesis can be supported. 
As is well known, the production of nickel from matte 
involves several successive smeltings with salt cake, 
whereby the copper-nickel matte is separated into cop­
per containing a little nickel and nickel containing a 
little copper. Fuel costs at Sudbury almost twice as 
much as in New Jersey ; salt cake costs more than twice 
as much. We have not at hand any record of the aver­
age rate of wages paid at Sudbury and Bayonne, but 
the average daily wage paid to unskilled laborers in 
the vicinity of New York is $1.75 to $2 per day, accord­
ing to figures furnished by the Bureau of Municipal 
Research. It is evident, therefore, that the labor cost 
would also be higher in Canada. To abandon refining 
in New Jersey and take it up in Canada would involve 
abandoning the New Jersey plant and constructing an­
other in Canada ; the cost of the new construction would 
have to be charged to the cost of refining in Canada, 
and it is difficult for the outsider to see how costs at 
the two places could be made anywhere near equal.

“Refined nickel produced in Canada, on entering the 
United States, would be subject to a duty of 10 per 
cent., or approximately $80 per ton. In order to avoid 
this duty, one of the two French companies operating 
at New Caledonia, ships its ore to Holland, where nickel 
matte is produced that is shipped to New Brunswick,

New Jersey, for refining ; the refined nickel being sold 
in the United States in competition with the product 
of the International Nickel Company. To the unpreju­
diced outsider it would seem that if the International 
Nickel Company were obliged to remove its refinery to 
Canada, and attempt to reach the United States market 
in the face of a 10 per cent, duty, the French company 
would promptly increase its refinery capacity in this 
country and supply a larger part of the present de­
mand. It is generally reported that the International 
Nickel Company has considerable holdings in the New 
Caledonian nickel region which .it has not yet developed. 
If the French company can operate in the field of an 
old established company, it seems certain that the Inter­
national Company would not abandon, its New Jersey 
plant, but would instead supply it with enough ore or 
matte from its New Caledonia deposits to provide for 
the consumption of nickel in this country. In attempt­
ing to force the refining of Canadian nickel in Canada, 
it therefore appears as though our friends across the 
St. Lawrence would be doing something like killing 
the goose that laid the golden eggs ; for it apparently 
means the abandoning of the United States as a market 
for Canadian nickel. Turning to the pages of history, 
we find that when a country has placed an embargo 
on any of its products, the net result almost invariably 
has been the ruining of home industry and the benefit­
ing of foreign competitors. It seems probable that a 
similar result would ensue if the Canadian authorities 
should place an embargo on the export of nickel ore 
and matte. ’ ’ .

While these remarks call attention to some of the 
factors not considered by those who have argued in 
favor of legislation against the outside companies, 
the remarks are open to criticism.

It is admitted that fuel and salt cake and labor 
would cost more at Sudbury, Ontario, than at Bay­
onne, New Jersey. But why choose such places 
for comparison? There are many places in Ontario 
where fuel and salt cake could be assembled at less 
cost and where labor is cheaper than at Sudbury.

And why should mention be made of the 10 per 
cent, duty on refined nickel without mentioning the 
6 cents per pound bounty which the Ontario Govern­
ment pays on nickel refined in Ontario. Surely the 
compensation is adequate. It is well to remember, 
however, that the bounty expires in 1917. The duty 
on refined nickel is one of the reasons why the bounty 
should be available for a longer period.

The method of refining nickel used iby the Interna­
tional Nickel Co. at the New Jersey plant is more or 
less secret. From time to time there have appeared 
brief-descriptions of the process used ; but details 
are always lacking. Apparently the company avoids 
publicity for business reasons, and consequently no 
authoritative description of the plant has appeared.

However, some idea of the process may be obtained 
from a bulletin distributed by the Canadian Copper 
Co., in which Mr. Alex. Gray says : 1

“Briefly, the Orford process, as the court of last re­
sort in the refining of nickel, is a chemical process con­
ducted in a locality where there are sundry other scien­
tific nuisances to which distance lends enchantment. The 
Orford works are close to chemical factories and oil re­
fineries. The coke and coal used there would cost three
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times as much if they were hauled to Sudbury or 
Copper Cliff, and then the assortment of unsavory 
flavors would doubtless suggest that the Orford Copper 
Co. should be bonused to return to Bayonne. In the 
smelting at the refinery the quantity of coke runs to 
about 40 per cent., and in the reverberatory work select­
ed coal is necessary. In the final smelting of the nickel 
there must be a sulphur-free oil. Nickel cannot be 
smelted or heated for rolling with a sulphur-bearing oil.

“Refining consists, according to Orford practice, of 
several smeltings. First there is a smelting in a blast 
furnace with salt cake or sodium sulphate, the latter be­
ing reduced to a sulphide which forms, with the copper 
and iron sulphides, a fluid matte of lower specific grav­
ity than the nickel sulphide. A crude separation is the 
result. The material is cast in pots. On cooling, the 
‘tops’ or upper portion containing iron and copper sul­
phides with sodium sulphide and some nickel, and the 
‘bottoms’ carrying most of the nickel with a small quan­
tity of iron and copper, are easily separated by the blow 
of a hammer. Then the retreatment of the ‘bottoms’ be­
gins. They are mixed with fresh salt cake and re-smelt­
ed, and the sulphide of soda liquates the copper from the 
nickel present, allowing the nickel to go to the bottom as 
nickel sulphide. Eventually, by means of careful ad­
justments, a pure sulphide of nickel is obtained. There 
are teachings with acids and Henderson roasts to elimin­
ate the iron, copper and cobalt and a final reduction 
with charcoal in a reverberatory. The copper ‘tops,’ 
which contain 5 or 6 per cent, nickel, are re-melted in a 
cupola, and taken to a Bessemer converter, forming 
blister copper which is sent to the electric refinery. The 
copper slags go back to the matte cupolas. Altogether 
the metallurgy of the separation of nickel and copper is 
one of the most complicated problems in modern prac­
tice.”

Further information concerning the process is con­
tained in the following paragraphs from an applica­
tion for a patent made by Mr. Ambrose Monell and 
published in the monograph on the Nickel Industry, 
written by Professor A. P. Coleman. The applica­
tion says :

“In the reduction of ores containing nickel and 
copper where a matte is produced containing sulphides 
of nickel, copper, and iron, a process has been devised in 
which a separation of the nickel sulphides is effected 
by the use of sodium sulphide, advantage being taken of 
its power of dissolving the sulphide of copper and iron 
freely and forming a solution of less specific gravity 
than the nickel sulphide. The matte mixed with coke 
and sulphide of sodium has been charged into a cupola 
furnace. When this charge is smelted, the sodium sul­
phate is reduced by the coke to sodium sulphide and, 
forming a solution with part of the copper sulphide and 
iron sulphide, flows with the undissolved and melted 
sulphides of nickel, copper, etc., through the tap-hole, 
which is kept constantly open, into molds, where the 
molten constituents separate in accordance with their 
specific gravity, the sodium sulphide containing the dis­
solved copper and iron sulphides floating on the surface 
and the undissolved sulphides settling to the bottom. 
When the contents of the mold have solidified, the parts 
are separated by fracture and the tops containing the 
copper and iron are recharged into a smelting-furnace, 
where the sodium sulphide is fluxed off in an iron slag, 
being then lost. The bottoms contain most of the nickel 
sulphide of the original matte ; but owing to the imper­
fection of the separation they also contain so much cop­
per sulphide and iron sulphide that it is necessary to re­
smelt them with fresh additions of coke and sodium sul­

phate, and thus to repeat the smelting and separation to 
the fourth or fifth time before the bottoms are brought 
to sufficient degree of freedom from iron and copper to 
enable the resultant nickel sulphide to be economically 
subjected to the succeeding steps-of the refining process. 
The process as thus carried on is slow and wasteful and 
because of the cost of materials and the amount of labor 
and handling required adds greatly to the expense of 
the nickel and nickel oxide, which is the final product. 
I have discovered that these difficulties can be over­
come and the separation rendered quick and inexpensive 
by the following process.

“Instead of smelting the compound matte, as here­
tofore, in a cupola furnace and running the product con­
tinuously into molds I so smelt the matte that when 
melted it will remain in a molten state subject to the 
high temperature of a furnace for a considerable period 
of time, during which I find that the copper and iron 
sulphides will be thoroughly dissolved by the sodium 
sulphide, and in one melting a good separation can be 
effected, and by two such treatments results are obtained 
equal or superior to the results of the four or five melt­
ings which have been employed heretofore. For this 
purpose I employ as the smelting-furnace an open-hearth 
reverberatory furnace lined with magnesite brick, as I 
find that silica-lined furnaces are quickly destroyed by 
fluxing with the sodium sulphide. Into such furnaces 
I introduce a charge of nickel-copper-iron matte, either 
solid or molten, together with coke and sodium suphate, 
the latter being preferably present in the proportion of 
sixty per cent, of the weight of the matte and the coke 
in the proportion of fifteen per cent, of the matte. The 
sulphate is preferably added in the form of commercial 
niter-cake. Where, for example, a fifty-ton charge of 
matte is treated, containing say forty-five per cent, of 
nickel sulphide and thirty-five per cent, of copper sul­
phide, it is melted in the furnace and retained subject 
to the heat for some time—say four to five hours after 
fusion has occurred—during which time it is preferably 
‘poled’—that is to say, treated by immersing beneath its 
surface poles of green wood, which evolve hydrocarbon 
gases and vapors, and thus aid in the reduction of the 
sulphate and produce an agitation of the material, which 
facilitates and renders more thorough the solution of the 
sulphides to be removed. Nearly complete solution of 
the copper and iron sulphides in the sodium sulphide 
reduced from the niter-cake is thus effected, and the 
molten charge may be tapped from the furnace and al­
lowed to separate in molds ; but to get the best results 
I tap the different strata from the furnace separately, 
tapping first the solution of copper and iron sulphides 
floating on the surface of the bath and finally tapping 
the undissolved nickel sulphide, or the order of tapping 
may be reversed, the lower stratum of nickel sulphide 
being removed first. The great proportion of the iron 
and copper is thus separated, the nickel sulphide ob­
tained being nearly pure. Where greater purity is de­
sired, the nickel sulphide may be recharged into the fur­
nace and treated again in like manner.”

From these brief statements it should be evident 
that the cost of supplies and labor in the process must 
be very high. Convenience to the source of necessary 
supplies and cheap labor are naturally considerations 
of first importance in locating a plant where such a 
process is to be used.

Up to March 12, 1915. according to the estimates of 
the Monetary Times. $78,831,500 of war materials and 
equipment have been ordered by various Governments 
in Canada, since August.
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INCONGRUITIES IN THE YUKON PLACER MINING REGU­
LATIONS AND SUGGESTED REMEDIES

By J. A. MacDonald

The multiplicity of Placer Mining Acts and Regu­
lations in the Yukon has given rise to much litigation 
and dissatisfaction among the miners. The difficulties 
met with by the surveyor of these claims in disentangl­
ing the various intermixed regulations cause profound 
irritation, from the fact that it is almost impossible to 
determine, de jure or de facto, the rights of owner­
ship to many claims. It is said that in “every change 
of Federal representation a change in the mining re­
gulations follows,” pari passu.

Mining in the Yukon was of little consequence prior 
to 1897. At. the time of the great rush in that year the 
old amended Act then obtaining was replaced by an 
entirely new one, known as Regulation Governing 
Placer Mining in the Yukon. This Act was in force, 
with some changes made in 1898, until three years 
later, when more changes were made. This 1901 Act 
did not meet with favor from the miners, and another 
new Act, entitled the “Yukon Placer Mining Act,” was 
passed in 1906 and remains to the present day.

That these frequent and rapid changes in the min­
ing regulations have caused endless litigation is not 
surprising.

In the Yukon, under the present regulations, Act 
1906, a placer claim is to be staked out in the form of 
a rectangle 500 ft. wide along the general course of the

No. 1. Creek Forks Claims, Yukon

creek and with side lines extending 1,000 ft. on either 
side of the creek or base line. A base line is generally 
run along the general direction of the creek, and this 
base line forms the centre of the claim, as will be seen 
by the illustrations accompanying this article. There 
are numerous cases in which the rights of ownership

to claims have never been defined, hence, possibly, so 
much legislation. These may be called “incongrui­
ties,” a few of which are presented here. In at least 
two cases a remedy is suggested:

Exhibit 1.—Here we have what is called Creek Fork 
Claims. Suppose a creek forks, a base line is run up

No. 1 A. Suggested method of laying out Creek Forks claims

each fork of the creek, a miner stakes a claim on one 
fork, being first on the ground, and his claim being as 
allowed by law, 1,000 ft. on each side of the base line, 
extends across the other fork, as shown in claims 5, 4 
and 3, thus giving him two or more lengths of pay 
streak, each the length of a claim one on each creek. 
In the case shown Exhibit 1, the miner who staked out 
claim 5 possesses not only the full pay streak on his 
own creek base, but also two pay streaks on the other 
creek,- rendering claims No. 6 and a good part of 7 
almost worthless to their owners.

For, when No.’s 6 and 7 come along to stake out 
their claims, they find that Mr. No. 5 has run his stakes 
clean across the adjoining creek, and only a portion 
of a claim remains to be staked. No. 7 is very little 
better, for No. 5 on the adjoining fork has gobbled 
most of it up. No. 4, next him, has also a good part of 
two pay streaks, while the first three, 6, 7 and 8, are 
also unable to get a full claim, because 500 ft., along 
the base line, is the maximum length of a claim. The 
dotted lines of claims 6, 7 and 8 show the boundaries 
of their claims, as allowed by law. The illustration 
makes the case very plain in all its incongruity.
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Exhibit 2.—Shows another incongruity. Here a 
small creek runs into a large one at right angles. The 
larger creek has a wide valley on the side upon which 
the smaller creek empties and its pay streak lies on 
that side. A miner stakes a claim along the smaller 
creek in the valley of the larger one ('Claim 1), so that 
his claim of 1,000 ft. on each side of the base line along 
the smaller creek will include 2,000 ft. of pay streak 
of the larger creek, whereas the regulations are that 
such pay streak should be staked in claims of 500 ft. 
only.

It will be seen in this ease that claim No. 1 takes up 
almost half of the pay streak of claims 3, 4, 5 and 6

No. 2. Right angled creek claims, Yukon

along the large creek, a most unjust and unfair pro­
cedure, surely. A study of the plan, Exhibit 2, shows 
up this anomaly.

Exhibit 3.—Shows up another serious shortcoming in 
the regulations. There are the angles in the base line. 
The treatment of claims in the vicinity of such angles 
has given rise to many disputes. It is very difficult for 
the surveyor to adjust them in any way satisfactorily, 
for if the claims are staked according to the regula­
tions, as they must be, there is necessarily overlapping 
at these angles, while there also remain parts not 
claimed1 by anyone.

Claims 1 and 2, which were first staked out or sur­
veyed, have the full complement of area, while 3 and 
4, notably 3, has but little more than half its size and 
area. The overlapping is shown by the dotted lines. 
The drawing makes this incongruity quite plain. There 
are other cases, but these three are sufficient for the 
present.

Suggested remedies.—Now, as to remedies : In the 
case of angles at the base line, Mr. Ogilvie, who spent 
many years in the Yukon, being the pioneer surveyor in 
that Northern region in the nineties and earlier, sug­
gested, and in some few cases actually carried out, a 
remedy. Mr. Ogilvie simply split the angles at the 
base line corners, as shown in Exhibit 3 “A,” and in 
this way utilized the corner vacancies shown in Fig. 3 
“no claimant.” This made irregular side lengths, but 
it gave the largest amount of fair play of any remedy 
yet suggested. By studying Fig. 4 “A” it will be seen 
that while the bases are equal the side lines are not

as in Fig. 4. Take claims 1 and 2, in Fig. 4 they are 
rectangular with uniform boundary sides, while in Fig. 
4 “A” the side lines are longer on one side than the 
other. Claim 3, as also claim 5, are gusset or jib shaped ;

No. 3. Base angle claims

they have the complement of area, however, and there 
is no vacant ground at the angles. Strange to say, this 
remarkably overcoming-remedy, shown in 4 “A” as 
applied to 4, has not been incorporated into the Yukon 
regulations.

A, Al, B, Bl, C, Cl, D, D1 show the bisection, or 
split-line, of the angles.

Now as to case, Exhibit 1. The writer suggests a

No. 3 A. Suggested remedy in case of base angle claims

simple remedy as shown in Exhibit 1 “A.” This is 
simply split or bisect the angle at the forks by running 
a line in a direction which will divide the ground equal­
ly between the two creeks. In the case shown, 1 “A,”
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this line need not be run more than 2,000 ft. In this 
each claim, on each fork, has fair play. The bisecting 
line forms the end boundaries of the adjacent claims, 
and there is no overlapping or no gobbling up of two 
pay streaks by greedy prospectors.

Fig. 5 shows another anomaly for which we do not 
see any remedy. The creek runs circuitously in the 
gulch, a base 'line is seen along its general course upon 
which the claims are staked. It is plain that those who 
have to take claims 18, 19, 15 and 16, where the creek 
runs to the sides of the gulch, are up against it. Mr. 
Thomas Fawcett, D.T.S., who spent several years in sur-

No. 4. Gulch claims, Yukon

vey work in the Yukon and who brought this anamoly 
to the writer’s notice, could not offer any remedy.

Now, as to remedy for the incongruity in Exhibit 2. 
I have none, so far, to offer, though there is no doubt at 
all but some equitable arrangement could be made in 
the manner of staking out those right-angled creek 
claims which would make it worth while staking out 
claims 4, 5, 6 and, to some extent, 3 and 7, after claims 
1 and 2 had been staked out on the smaller creek. That 
a remedy of some kind is urgent is. quite apparent.

MINES BRANCH REPORTS.
The Mines Branch has issued recently the following 

bulletins: “The production of copper, gold, lead, 
nickel, silver, zinc and other metals in Canada during 
1913,” by Cosmo T. Cartwright, and “A general sum­
mary of the mineral production of Canada during 
1913,” by John McLeish.

U. S. MINE ACCIDENTS IN 1914.
It is gratifying to note that the fatalities in coal 

mines in the United States in 1914 were 334 less than 
during the preceding year, the total fatalities being 
2,451, as compared with 2,785 for 1913.

According to Albert H. Fay, of the U. S. Bureau of 
Mines, the principal causes of accidents that show a 
material decrease were : Coal-dust explosions, 96 per 
cent. ; haulage, 11 per cent. ; and falls of roof and pillar 
coal, 10.6 per cent. The net decrease in underground 
fatalities was 365, or 14 per cent. This is equivalent to 
saving one life every day during the year.

There were 331 fatalities due to gas explosions as 
compared with 91 in 1913, making a net increase of 
240. Of the total gas explosion fatalities, 261 were due 
to four serious explosions. There were slight increases 
in accidents due to explosions and electricity. There 
was also a net increase of 26 fatalities in shaft acci­
dents, or 42 per cent., while on the surface, the net in­
crease was five or about 3 per cent. The net decrease 
for the year for both underground and surface acci­
dents at coal mines, as compared with 1913 was 12 per 
cent.

The exact figures for the number of men employed 
are not yet available, but taking the estimates as fur­
nished by the inspectors for several of the States and 
using the same number of men as employed in 1913 for 
the other States, gives an estimated total number of 
employees for the year as 742,868 as compared with 
747.644 in 1913. The fatality rate therefore becomes 
3.30 per 1.000 men employed in 1914 as compared with 
3 73 in 1913.

Excluding 1912, when the rate was 3.27 per 1,000 men 
employed, the 1914 rate of 3.30 per 1,000 is lower than 
any year since 1903.

While there was a reduction of 12 per cent, in the 
number of fatalities, there was also a reduction of 10.5 
per cent, in the production of coal. The United States 
Geological Survey estimates the production for 1914 as 
510,000,000 short tons, as compared with 570,048.125 
tons for 1913. The fatality rate per 1,000.000 tons of 
coal produced in 1913 was 4.89 and in 1914 4.81. With 
the exception of 1912, when this rate was 4.41, the 1914 
rate is the lowest yet recorded for the United States. 
The amount of coal produced per fatality in 1914 was 
208.078 short tons, which with the exception of 1912 
is the largest on record. The production per fatality 
in 1913 was 204.685 tons ; 1912, 226,469 ; and in 1907, 
144.325 tons.

There were 316 lives lost in disasters in which more 
than five men were killed at one time, as compared 
with 464 in 1913. a net reduction of 148, or 32 per cent, 
in this class of accidents.

It is not possible to attribute these lower rates to 
any one particular influence. They may, however, be 
assigned in any part to any one of the following 
agencies or to a combination of all of them ; closer and 
more careful inspection by the State inspectors ; better 
enforcement of laws and regulations by the operators ; 
a realization of the dangers attendant upon the miner 
in his daily work and his efforts to reduce accidents due 
to the educational campaign conducted in his behalf ; 
the extended use of safety lamps in doubtful mines ; the 
use of permissible explosives ; humidifying dusty mines ; 
first aid and rescue training which saves lives that 
might otherwise be lost by reason of injuries received ; 
the enactment of industrial accident compensation 
laws ; and last but not least the spirit of co-operation 
on the part of all concerned.
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BRITANNIA MINING AND
The Britannia Mining and Smelting Co. is operating 

a large copper property situated in Vancouver mining 
division, British Columbia. An account' of this property, 
written in 1913 by Mr. R. G. McConnell, then on the 
field staff of the Geological Survey of Canada, was 
printed and issued as an appendix to the International 
Geological Congress Guide Book No. 8, published by 
the Geological Survey, and reprinted in the Annual 
Report of the Minister of Mines for British Columbia, 
1913. Those interested in the description of the rocks 
and minerals occurring here can find the particulars 
given by Mr. McConnell in either of the publications 
mentioned. The général information follows :

Mr. McConnell wrote : ‘1 The group of mineral claims 
owned by the Britannia Mining and Smelting Co., and 
known as the Britannia mine, is situated in the Coast 
range east of Howe sound, about 20 miles directly north 
of the City of Vancouver, and 28 miles following the 
steamer route along the coast. Howe Sound is an ir­
regular fiord, cutting well back into the Coast range,
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SMELTING CO., LIMITED
summit of the ridge into which they are driven. The 
levels, with numerous crosscuts and raises following 
the orebodies, serve to explore the zone for a distance 
of 1,000 ft. along the strike and 500 ft. along the dip.”

Of the treatment of ore, Mr. McConnell wrote: “The 
chalcopyrite in the Fairview orebodies occurs as a rule 
in fairly large aggregates, often separated by consider­
able waste, and the material mined is concentrated be­
fore shipment. The ore is crushed at the mine and 
transported to the mill at Britannia Beach by an aerial 
tramway built in two sections, with a daily capacity 
of about 600 tons. At the mill it is first washed in a 
4x10 ft. trommel with iy2 in. perforations. The over­
size discharges on to a sorting belt, and about 50 tons 
of 12 per cent, ore and 150 tons of waste are picked up 
daily from the 600 tons received. The milling ore, ex­
cept the undersize from the washing trommel, passes 
from the conveyor to a Blake crusher, and then through 
a series of spring rolls, which reduce it gradually to the 
size required, about 2mm., for treatment in Hancock
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Part of Britannia Beach townaite, B.C.

and is bordered along its whole length by rugged moun­
tains and high ridges. The claims now being worked are 
situated on a steep ridge, about 4,300 ft. in height, sep­
arating Britannia creek from Furry creek. The prin­
cipal workings are in the north slope of the ridge at a 
distance of three and a quarter miles from the coast 
and at an elevation of 3,275 to 3,775 ft. above sea level.”

Concerning the minerals occurring here Mr. McCon­
nell said : “The metallic minerals in the Britannia ore- 
bodies consist of pyrite, chalcopyrite, considerable zinc 
blende in certain areas, and rarely some galena. Small 
quantities of black oxide of copper and bornite occur as 
alteration products, but are nowhere abundant. The 
gangue is principally the greenstone schists forming the 
country rock, more or less silicified. Small quartz veins, 
generally following closely the direction of the schist- 
osity, but frequently cutting directly across it, are num­
erous. Calcite in very small quantities is occasionally 
present and some fluorspar has been found.”

The development of the Fairview mine, which is the 
one now being worked, was thus briefly described : ‘ ‘ The 
Fairview mineral zone has been opened by five levels at 
elevations of 1,050, 850, 700, 600 and 500 ft. below the

jigs. The greater part of the sulphides is separated out 
by these machines.

“The tailing and the undersize from iy2-mm. trom­
mels, are ground in Hardinge pebble mills to a 40-mesh 
or smaller size, and subjected to the Minerals Separation 
Co.’s flotation process, the details of which are kept 
secret. The Hancock jigs used are of the Anaconda 
type and the separation of the sulphides by them, fol­
lowed by the use of the Minerals Separation process 
on the flner material, has given excellent results, only 
a very small percentage of the sulphides escaping. The 
concentration is in the ratio of 4 to 1.”

Britannia Mining Co. Operations in 1914.
The approximate production and the gross metal con­

tents of the ore for 1914, together with the correspond­
ing figures for 1913 for purposes of comparison, are 
shown in the following table :

1914. 1913.
Ore mined, tons ............ 239,174 215,589
Ore milled, tons............. 240,272 215,121
Crude ore and concen­

trate shipped, tons . .. 38,750 45,000
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Gross contents—
1914. 1913.

Gold, oz.............................. 250 89
Silver, oz............................ 70,000 72,300
Copper, lb.........................12,000,000 13,167,000

The demoralization of the copper market last sum­
mer resulted in a curtailment of production by about 
50 per cent, as from the middle of August, also in a 
practical suspension of important construction work 
previously in progress.

Much underground development work was done in 
1914, chiefly in drifiting, crosscutting and raising.

The following is an outline of the progress made to 
the end of 1914 with the construction and other im­
provements the company is making with object of 
largely increasing its production of ore :

New Concentrating Mill.—The framing and roofing-in 
of the first 1,000-ton unit of the new concentrating mill, 
which is eventually to have a capacity of 2,000 tons a 
day, has been completed and the machinery (the larger 
part of which for the full plant is now on the ground) 
has been placed under cover. The grading and exca­
vation for the second unit has also been completed. 
The storage and handling of the various products from 
the present 800-ton mill and the larger new mill have 
been greatly simplified by driving underneath the mill- 
site a tunnel from which three 6xl0-ft. raises have been

and one, a manway, is 3 x 7 ft. 6 in. This shaft is now 
within 217 ft. of being completed ; in addition, much 
work has been done in cutting stations at intermediate 
levels, and in crosscutting to connect with a rock-raise 
also put up from the 2,200 ft. level. The latter, which 
will be the chute and storage bin for the ore, is 8 x 12 
ft. and 1,268 ft. in length ; it was holed through to the 
1,050 ft. level on October 24, when work in it was 
stopped pending completion of the main working shaft, 
after which installation of the machinery, already re­
ceived, will be proceeded with. This plant includes a 
20,000 lb. double-drum electric hoist, to be placed on 
the 1,050 ft. level for operation of cages, etc., in the 
shaft, and a Gates crusher, to be installed in the rock- 
raise at a height of 400 ft. above the 2,200 ft. level.

From the mouth of the tunnel outlet from the mine, 
which is 2,100 ft. above sea-level, the ore will be hauled 
by electric locomotives over three and a half miles of 
sidehill railway, having a maximum grade of 3 per cent, 
and leading to the head of an incline the elevation of 
Which is 1,600 ft. During 1914 the grading and track- 
laying on the railway was practically completed, and 
the incline, which connects the railway with the mill 
bins at Britannia Beach, was graded through with the 
exception of a cut at the upper end. This incline, 5,500 
ft. in length and of an average grade of approximately 
30 per cent., will be standard-gauge and double-tracked
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Shipping dock and old concentrating plant, Britannia Beach, B.C.

made down which to pass the concentrates, etc. An 
electric railway is operated through this tunnel and 
connection with the new bunkers on the shipping dock 
is made over a trestle.

Transportation System.—The Britannia crosscut adit, 
which is the 2,200 ft. level of the mine, has been driven 
at an elevation that is 1,196 ft. below the lowest (1,050 
ft. level) workings in the company’s Fairview mine; its 
dimensions are 9x12 ft. in the clear, and it has been 
driven a total distance of 4,336 ft. from its portal. A 
3 ft. gauge track, with 45-lb. steel, has been construct­
ed the full length of the adit, which will in the near 
future be the main outlet from the mine. The three and 
a half mile aerial tramway which has for years been 
the chief means of transportation between Britannia 
Beach and the upper mine camp, will be used as an aux­
iliary system.

The working shaft that is being driven vertically 
from the 2,200 ft. level, starting at a distance of 3,922 
ft. from the portal, to connect with the present pro­
ductive workings above, has outside measurements of 
10 x 20 ft. and is divided into three compartments, of 
which two for hoisting purposes are each 6 x 7 ft. 6 in.

with 56-lb. rails ; it will be operated by a winding 
engine, and 20-ton skips which will convey the ore from 
the bins at its head to the concentrators at the Beach.

Power.—As the first step toward the provision of a Ad­
ditional power for the larger operations, the company 
is supplementing its present 500-kw. auxiliary steam tur­
bine with a 2,000-kw. unit of the Fraser & Chalmers 
type, the arrival of which at the Beach has been delayed 
until spring. Meantime, the remainder of the installa­
tion, consisting of two 500 h.p. Babcock & Wilcox high- 
pressure steam boilers, was completed in December, 
necessary arrangements having been made in the way of 
stack and breeching for the addition of a third similar 
boiler at an early date.

During last summer the company greatly increased 
the capacity of its Utopia storage dam at the head of 
Britannia creek, to which recourse is had for supplying 
the Tunnel and Beach hydro-electric plants during 
periods of shortage of water from ordinary sources of 
supply.

Other improvements.—Among the numerous other 
improvements made during the year are the undermen­
tioned : There were constructed new concrete tanks for
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slimes and Hancock jig and Minerals Separation flota­
tion process concentrates from the old mill; addition 
to the old mill plant of Hardinge pebble mills, Allis- 
Chalmers tube mill, Butehart tables, slime pump, water­
wheels, and other new equipment ; more buildings were 
erected, including eleven dwellings for employees, some 
with five and others with four rooms ; a large bunk- 
nouse was built at the Beach ; all buildings on the pro­
perty were painted ; an up-to-date laundry, electrically 
operated, was completed, this to be run in connection 
with the Britannia stores ; a new wagon bridge was

Aerial Tramway, Britannia Beach, B.C.
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constructed over Britannia creek ; provision was made 
for recreation and amusement of employees by adapting 
a large building for use as a roller skating rink and 
dance hall; modern fire-fighting apparatus was put in, 
and three pulmotors (for automatic resuscitation with 
oxygen) were purchased and men instructed in their 
use ; and generally much else was done for the more 
efficient operation of the mine and concentrating mills 
and the accommodation and comfort of the company’s 
many employees.

QUEBEC BUILDING AND ORNAMENTAL STONES
The third volume of a report on the building and 

ornamental stones by Dr. W. A. Parks has just been 
published. Volume I contains two parts, the first con­
sisting of a general introduction to the subject and the 
second dealing with the building and ornamental 
stonçs of Ontario. The second volume contains a sys­
tematic description of the stones of the Maritime Pro­
vinces, and the present volume is devoted, in like man­
ner, to a description of the building and ornamental 
stones of the Province, of Quebec.

The Province of Quebec produces limestone of struc­
tural quality in large amount ; it is rich in deposits of 
granite of various kinds ; it is rapidly assuming a posi­
tion of importance as a producer of marble, and it pos­
sesses the only important slate quarries in the Domin­
ion. Sandstone is quarried in small amount and possi­
bilities exist for the production of many of the rarer 
decorative substances.

Limestone of excellent quality is obtained on Mont­
real island, on Isle Jesus, and at various points north of

the St. Lawrence river ; it is largely quarried at Hull 
and at points in the Eastern Townships, such as St. 
Johns and St. Dominique.

Important granite quarries are located at Stanstead, 
in the little Megan tic mountains, and at other points 
in the Eastern Townships. North of the St. Lawrence, 
producing quarries are found in Argenteuil and Ottawa 
counties, and to the nortward of the city of Quebec at 
Riviere a Pierre and Roberval. Dark basic rocks com­
monly called “black granites” are quarried at Mount 
Johnson, and opportunities for the production of this 
class of stone are afforded by many other localities.

Decorative and structural marbles are quarried on 
an extensive scale at Phillipsburg, in Missisquoi coun­
ty, and in the township of South Stukely. The crystal­
line limestones of the great Pre-Cambrian area north of 
the St. Lawrence present many possibilities for the pro­
duction of marble. A company has recently worked at 
Ste. Thecle, in Champlain county, and extensive oper­
ations are being planned for quarrying the white stone 
at Portage du Fort, in Pontiac county.

The production of sandstone is small and is practi­
cally limited at the present time to the hard whitish 
stone at Beauharnois. The Sillery sandstone near Que­
bec is still used in small amount, and a small quarry is 
operating in beds of Carboniferous sandstone on the 
north side of the Restigouche river. The Devonian 
sandstones of Gaspe present great possibilities, but they 
are not now being exploited.

Extensive deposits of serpentine are found in the 
Eastern Townships, and in the county of Grenville, 
but they have never produced decorative stone on a 
commercial scale and are not being worked at the pres­
ent time.

Slate is quarried in the township of Melbourne and 
at Long Lake, in Temiscouata county. Many other 
slate belts are known, the commercial possibilities of 
which have never been thoroughly investigated.

The rarer decorative substances, particularly garnet­
bearing rock, varieties of porphyry, and the iridescent 
feldspars, are known to occur in the province, and may 
prove a source of future supply.

Dr. Parks discusses the occurrence and properties of 
the several classes of stone in a very interesting man­
ner. The report is splendidly illustrated with half 
tones, maps and colored plates.

MICHIGAN COPPER MINES BUSY AGAIN.
Houghton.—Every mine in the Lake Superior cop­

per mining district, that is, every copper producing 
mine, is again working full time. The net increase in 
the output of refined mineral from this district is likely 
to show over 2,000.000 lb. in February and 2,500,000 
in March. This additional copper will not of course 
reach the market before April, and will not have any 
appreciable effect on the market supply until late 
spring, if then.

Calumet and Hecla and its subsidiaries were the last 
mines to return to normal working time, following the 
slump at the beginning of the European war. Wolver­
ine and Mohawk kept up full time all through the 
slump. Baltic, Champion and Tri-mountain went on 
half time, and just a few weeks ago resumed full time. 
Quincy has been working full time, but operating three 
shafts only. Other smaller mines worked full time.

DEPARTMENT OF MINES PUBLICATIONS.
The Department of Mines has published a new edi­

tion of “Economic Minerals, and Mining Industries of 
Canada” for the Panama-Pacific Exposition.
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THE EVOLUTION OF STOPING METHODS DURING THE
LAST DECADE*

By C. A. Macaulay.

In very sound rock, excavations of considerable size 
may be made without the necessity of immediately 
supporting the walls and roof ; but even in such eases 
unprotected ground usually becomes dangerous in the 
course of time. In the case of weaker or more shat­
tered rock supports are required for the roof and often 
also for the walls at an early stage in the excavation.

Drifts and shafts, being narrow work, naturally stand 
better than larger openings, but even they are usually 
protected—except in very sound rock—as their inte­
grity is essential to the operations of mining. Shafts 
in particular are almost always substantially tim­
bered or walled, not only for safety but also to carry 
the hoisting guides, ladders, etc.

Stopes are on the other hand, more or less temporary 
in their character, and when small they can often be 
excavated with little or no support. Large stopes al­
most always require protection of some sort or other, 
and it is proposed in this paper to discuss the methods 
most commonly in use for this purpose. The discus­
sion will, however, be limited to workings in metalli­
ferous ore bodies, and even iron ores will be included 
only incidentally. It should also be noted that the dis­
cussions will not include the modern caving method® 
such as top slicing, as these methods are radically dif­
ferent from ordinary stoping.

The methods of supporting the walls and, when 
necessary, the working face of stopes may be grouped 
under six general heads :—

(1) By timbering with setts.
(2) “ filling with waste.
(3) “ leaving pillars or ribs of ore.
(4) “ filling with broken ore over dry walls.
(5) “ the underground drifts method.
(6) “ caving in descending slices.
The suitability of any one of these general methods 

for working any particular deposit, still more its de­
tailed development, is dependent on a number, of fac­
tors. of which the most important are : (a) The form 
of the deposit, (h) Its size and particularly the width, 
fc) The dip, (d) The character of the walls, (e) The 
character of the ore, (f) The extent to which the ore 
or the walls have been shattered by movements ; pene­
trated by dykes, etc., and (g) The cost of labor and 
materials, and the grade of the ore, etc. This last 
consideration may almost be said to govern all the 
rest.

Many systems from a scientific point of view are 
very interesting to work out and scheme applications 
for; but in doing so one must not lose sight of the 
big factor, namely, costs. Of course, any methods or 
combinations of methods, no matter how suitably they 
may be applied to the problem in hand, can only be 
of passing interest to the operator, unless they show 
in addition to everything else a favorable cost sheet.

Timbering.-—-Some years ago sett timbering was al­
most the universal method of supporting stope exca­
vation. Gradually other methods have crept in, re­
placing it, so that to-day, in a large majority of dis­
tricts,-framed timbering in stopes is a thing of the past.

We must not. however, in our rush to bring forward
*A paper read before the Mining Section, Canadian

better and cheaper methods of stope support, lose 
sight of the fact that stoping with square setts has been 
very successful. There are some very important dis­
tricts even now that still adhere to the method. For in­
stance in the district around Buttte, Mont., where the 
ores are rich, relatively soft -and the walls much shat­
tered they know almost nothing else in actual practice. 
Butte trained men are very skeptical of other methods 
and often afraid to work under large backs without 
the immediate protection of timber. In other districts 
setts have been given up for the main stope ; but are 
still used as a secondary device ; that is, they are em­
ployed in small portions of a mine or stope where the 
ore is too soft and friable to permit of being removed 
without an immediate cover. In many of these cases, 
and in others which need not be named we must not 
condemn this use of timber because it really is an ad­
mirably convenient and safe method, and often' justi­
fies its cost.

In many places, however, timber setts are still used 
without any real reason except that the camps are in 
charge of miners of the old school, non-technical men 
who are, as a rule, very conservative when it comes 
to trying new schemes and methods. Such men are 
often excellent miners, but they allow themselves to 
be prejudiced in favor of older and more familiar cus­
toms. In general, however, stoping with timber should 
give place to later methods, not for one, but for a com­
bination of many reasons, the chief of these being in 
most -districts the increasing and often prohibitive 
price of timber. Then there is the danger of creep and 
crush. and in after years of subsidence. Added to all 
this there is the risk of fires. If we look back at the 
records of such mines as the Comstock or Broken Hill, 
or even Calumet and Hecla. we will see that crushes 
and fires have cost more than enough to have paid for 
filling systems many times over.

Filling with waste.—This method, which originated 
abroad even before we first used timber setts, is of 
comparatively recent use in this country, so far at least 
as it concerns replacing timber in stopes. The system 
necessarily calls for a large amount of waste rock, and 
although a certain amount of waste is ordinarily made 
in cutting the stopes themselves, there is never 
enough to fill the stope. Resort is made usually to 
waste rock from development work and to rock house 
waste, mill tailings, etc. The latter, in conjunction 
with dry walls of rock or waste, is largely used, since 
it is easily available and mav be cheaply handled. It 
is Quite common in Australia, where the tailings are 
dried out thoroughly, so as to free them as far as pos­
sible from cyanide of -potassium, and are then sent 
into the mine. In South Africa, on the Rand, enor­
mous quantities of tailings are now chemically treated 
to destroy the cyanide and are sluiced into the stopes, 
the water being drained off and pumped to the sur­
face leaving the tailings in a compact mass.

In cases where neither of these residues can be ob­
tained for filling, inclined raises are sometimes driven 
into the walls and small amounts stoped from the wall 
rock to answer the purpose. This form of filling is

Society of -Civil Engineers, January 14, 1915.



142 THE CANADIAN MINING JOURNAL March 1, 1915.

somewhat more expensive, but raises may be driven in 
such a way that the fill is placed by gravity ; as an ex­
ample of this iwe have the Tramway Mine, Butte, Mon­
tana.

The main feature which requires care in this system 
is that winzes must he kept open. To work to the best 
advantage the winzes through the block of ore under 
attack should be kept in alignment with similar winzes 
from above, so that filling may be sent down from the 
surface or from any intermediate level. The logical 
place for these winzes is in the hanging wall of the 
stope as the waste will then reach the foot wall of the 
stope with a minimum of handling.

The disadvantage of this system is that a certain 
amount of timber must be used for chutes and in the 
dry-walls as binding matter. The building of dry 
walls for the tramways and the placing of timber

Jec/xy? on #■&

Plan and Section* Showing Method of Support by 
Pillars of Ore

and lagging required to cover them is a heavy ex­
pense, as is the first cost of timber necessary.

As an example of this type of mining we may look 
at the South Range Mines, Houghton County, Mich., 
such as the Baltic, Altantic and Champion mines and 
many others. In these mines the filling is kept just 
high enough for the machines to back stope from the 
fill floor. In most cases where the ore requires sup­
port, a few short stulls set on the fill are sufficient to 
hold the back; these are usually recovered when the 
next cut is taken down. When stulls are not heavy 
enough cribs or bulkheads are used. They are filled 
with waste and usually lost by being buried. Com­
pared with all timber methods, such as square setts,

the filling method has the advantage of more effective 
support to the mine, less danger of creep and much 
less danger of fire, and in most cases is by far the 
cheaper of the two.

It is stated that the cost of timbering by square setts 
in the LeRoi Mine is 21c. per ton of ore excavated. In 
the Ivanhoe Mine, West Australia, the cost of filling 
the stop es with waste is 22c. per ton of ore excavated. 
At the Le Roi, timber is said to be worth $10 per “M.” 
At the Ivanhoe, it is worth $50 per “M”, so that set­
ting there would cost about 65c. per ton of ore ex­
cavated. From this we see that the location of the 
mine as affecting the cost of essential supplies is one 
of the big factors that has to do with selecting a me­
thod.

Pillars of Ore—As a method of supporting stopes in 
the type of mine under consideration, the use of ore 
pillars alone, strictly speaking, has no place. This 
method can be used only in mines where the walls 
are exceptionally strong, and where the backs show 
no tendency to cave at all.

Ore bodies of this character are rare, and even when 
they occur this method is only applicable to a moder­
ate depth, as no ore pillar of reasonable size will stand 
the great pressures that are unavoidable at great 
depths. Another objection to this method is that a 
large amount of ore is locked up in the pillars, and 
only part of it can usually be recovered when the stopes 
are abandoned.

In shallow mines, however, the method works very 
well indeed. Pillars carry the back in a series of very 
high arches, and the ore is taken out by breast and 
bench stoping, a back of about 30 ft. being left to be 
broken down from the level above when the stope be­
low has been worked out. This system has been large­
ly used in the upper levels of the mines of the Sudbury 
Nickel District, and in some of the mines of the Ten­
nessee Copper Company as well as elsewhere.

The disadvantages of this system in addition to the 
loss of ore in pillars are : the heavy expense of scaling 
necessary to keep the backs free from loose ground 
which would be liable to fall and thus endanger the 
miners below, and the expense of mucking, since all 
muck must be shoveled from the sill floor into cars 
'for tramming. -These disadvantages!, however, are 
more or less completely offset by not requiring filling 
at all. So this system, if it may he so called, is excel­
lent in so far as it goes; but its use is extremely limit­
ed. Ore pillars are often used in conjunction with 
other methods, but that will be discussed elsewhere.

Broken Ore Filling Over Dry Walls.—This method 
of support is generally known as “Shrinkage Stop­
ing.’’ It entails the construction of dry walls and ore- 
chutes, as in the filling with waste method ; but it dis­
poses with the winzes necessary for that method, and 
makes it possible to place nearly all of the filling by 
gravity.

The method is to stope out the sill floor and then to 
dry-wall along one or both sides of the proposed tram 
using ore with a timber binding and a timber lagging 
overhead ; then to back stope the broken ore. filling 
the stope between and over the haulage ways. Chutes 
must be built up to keep pace iwith the filling, and as 
the broken ore occupies from 30 to 45 per cent, more 
space than the ore in place, the surplus ore must be 
drawn off. This is done continually through the 
chutes as the stope is broken towards the level above. 
The remaining 55 to 70 per cent, is left in the stope, 
affording a temporary support to the walls and a 
working floor to the miners. When the stope is com-
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pletely 'broken through to the level above, it will be 
full of broken ore which may then be entirely drawn 
off. The dry-wall of the level above will come down 
with this also, as the last work in the stope will be the 
shooting out of the floor pillar between the working 
stope and the one above.

A stope that is to be mined by this method requires 
only by way of development, besides the haulage entry 
joining it to the shaft, to have preliminary winzes or 
raises at its extremities to provide a means of ventil­
ation and an alternative method of entrance and exit.

When all of the broken ore in a worked out stope has 
been drawn off, the walls in most instances may be 
allowed to cave in. In cases where this is dangerous, 
or not convenient for any reason, some means of sup­
port must be afforded them such as rib pillars left in 
place, or waste filling which may be drawn down as 
the workings go deeper.

The advantages of this method are that practically 
no shoveling is necessary in the stopes, since the ore 
will come around the chutes, and when the angle of rest 
is exceeded, will roll into them. A greater distance 
between levels is possible than in the earlier method, 
and fewer raises and winzes are required. The cost of 
filling the stope is practically nothing since the ore 
has to be broken anyway.

The system has its disadvantages, however, the chief 
of these being that the ore must be broken fine enough 
in the stopes to prevent blocking in the chutes. It is 
not always possible to prevent some large pieces get­
ting into the chutes and a little trouble is usually ex­
perienced from this, but the same may be said of the 
waste fill method in this respect. Then the breaking 
for some time of more than double the tonnage that 
the mine can ship results in the locking up of a con­
siderable sum of money. In the long run, however, 
as the mine opens up new stopes and finishes old ones, 
this difficulty disappears. It also ensures a steady out­
put.

As typical examples of this method we have the King 
mine, the Coronado mine and others in Graham County, 
Arizona. There are also numerous mines in Canada 
where the method is carried out in its main features.

The Under-Drift Method.—We now come to a con­
sideration of the last and most recent of the methods 
involving filling as distinguished from caving, namely, 
the under-drift method. By way of introduction we 
might say that this method, although it has been very 
successful in so far as it has been used, has not as yet 
really had sufficient application to varied problems to 
justify one in calling it a standard method. However, 
in as much as we believe that it will in the near future 
make good and become a standard method, we shall 
speak of it from now on as already being such.

This method is probably one of the most simple and 
inexpensive systems for filling that has as yet been 
developed. The salient and new feature of this method 
is that it does away with timber practically entirely 
in the stope, and instead uses the ore or rock in place. 
In the method last discussed, we do away with, except­
ing the small amount used for binding the chutes, 
the timber while raising the stope from one level to 
the other, but we do not eliminate it on the sill floor 
in iwhich place a considerable amount must be used. 
In the under-drift method we eliminate the sill floor 
timber entirely, in the sense in which the term is ordin­
arily used, and place the haulage roads in the floor 
pillar instead of on top of the floor as is usual.

The main idea of this system is to eliminate the tim­
ber on the sill floor. The method of doing this is as

follows : When laying out a level the first 15 to 20 ft. 
of the ore-body above the floor level is left in place, in­
stead of being stoped out as is usual; this ultimately 
forming part of the floor pillar or back of the stope 
which in due course will be cut below. This flat pillar 
is necessarily left until such time as the stopes above 
and below are worked out and are ready to have their 
broken ore drawn off.

The drifts and crosscuts which are to serve for haul­
age ways for the stopes are driven in this floor pillar. 
From these haulage ways raises or box holes are driven 
vertically upward, or at an incline, to the level of the 
bottom of the proposed stope which as stated above is 
from 15 to 20 feet above the floor of the crosscut, 
These box holes are usually about 25 ft. apart and are 
placed alternately on opposite sides of the haulage 
ways and are provided with chute gates. The lay-out 
of the haulage ways depends on the size and shape of 
the ore-body. In most cases they would be planned

/

Section Showing Application of Under-Drift Method to 
Narrow Stopes

and spaced in the same way as the dry-walls roads for 
ordinary shrinkage stopes. Entrance for men to the 
stopes is secured by means of manways which are gen­
erally placed in the pillars; but in the case of a narrow 
ore-body they may be placed in the walls a few feet 
back from the contact. In both cases the manways 
are usually connected to the stope about every 25 ft. 
(vertically). The stope is then opened out to connect 
with the top of the box holes, and this broken ore, or 
rather the surplus, is drawn off through the box hole 
gates into mine cars run just under the lip of the gate 
and are loaded by gravity so that practically all sho vel­
ing is done away with.
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The actual sloping by this system, once the develop­
ment is done, is the same as in any ordinary shrinkage 
stope. That is to say, back sloping proceeds in a series 
of rills, the broken ore supporting the walls and form­
ing a working floor. A unique feature of this system is 
that the pillars, as they have raises in them serving as 
manways, may be drilled out as the work is driven up, 
the holes being plugged, and when the stope is worked 
out they may be shattered by blasting, and largely, if 
not totally, recovered. In the case of rib pillars the 
recovery would be less complete unless there were two 
or three raises ; but even with a single raise a large part 
of the rib should be saved for, where the ground is 
weak enough to require rib pillars, it would probably 
be weak enough to break pretty completely when part­
ly shattered and the support removed.

Taking everything into consideration we can see 
that this system has many advantages over the older

therefore, the system has all the advantages which or­
dinary shrinkage stoping possesses over dry-wall, with 
the added advantages that accrue from having no tim­
ber in the stapes.

An excellent example of this method of stoping is 
to be seen at the Dome mine, South Porcupine, Ont. 
It is also successfully used at the Frood mine, near Sud­
bury, Ont.

Caving.—As stated in the introductory paragraphs 
this system will not be considered here, as it is not 
strictly a stoping method, and is in general rarely suit­
able for as hard ores as those which have been con­
sidered above. Caving systems are, however, exceed­
ingly cheap and satisfactory where practicable, and are 
very largely used not only in the soft iron ores on 
which they were first developed, but also in a number 
of the large, soft arid medium copper ores in the 
south-western parts of the United States.
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Plan and Section Showing Application of Under-Drift 
Method to Wide Ore Bodies

practices. By far the most important of these is the 
elimination of the use of timber. Then, again, shovel­
ing, which is always costly, is reduced more nearly 
than ever to a minimum. Also, there is practically no 
chance of a heavy crush ever closing up the haulage 
ways or the entrances to the stapes.

The development of a stope by this system probably 
requires more time than by the others if we count 
merely to the beginning of actual stoping operations, 
but when a stope is once started by this system the 
work should proceed without any subsequent check, 
whereas in the dry-wall system, for instance, although 
the sill floor is opened out more promptly, there is al­
ways a considerable delay while the dry-walls are 
being built and the chutes built in, and stoping proper 
cannot begin until this work is finished. On the whole,

Plan and Section Showing Application of Under-Drift 
Method to Slopes with Rib Pillars

Comparison of the Various Systems.—In comparing 
the various systems of stope support that have been 
considered in this discussion we must remember that 
no two ore bodies are exactly alike in size, shape, 
character of walls and a dozen other features, and 
that, as mining is a matter of good practical engineer­
ing rather than pure science, there are therefore almost 
as many detailed methods of mining as there are min­
ers. In view of this we must exclude all minor de­
tails from consideration, and we must draw out com­
parisons in as general a way as possible.

The rapid disappearance of the virgin forests of 
this continent, and the consequent advance in prices 
of timber has already greatly affected the mining in­
dustry, and the further inevitable rise in prices will
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soon make “mining without timber” an essential feat­
ure of the economic operation of low-grade deposits.

It is probable that this matter of timber engrosses 
the attention of the most up-to-date mining operators 
more than any other single factor in their profession 
at the present time, and any system that can effect an 
economy in the use of timber, without loss of efficiency 
in other ways, must either now or in the comparatively 
near future, be given preference over the older systems 
that are so. extravagant in their usq of this once over­
abundant material. In reality the whole question is 
one of dollars and cents ; the systems that can give the 
greatest ultimate realization of profits are naturally 
the systems that will be used.

Greater temporary profits are often to be had from 
a wasteful or extravagant method; but they often mean 
lesser ultimate profits for the whole property owing to 
loss of ore, etc. Again, a given system, as applied to a 
particular mine may be very cheap to operate, but dan­
gerous, and the cost of resulting accidents may greatly 
overbalance temporary gains. These are problems, 
however, which can only be solved by a thorough study 
of the individual property which one desires to develop 
and no more need be said of them here.

If we now compare, in a general way, the timbering 
and the shrinkage methods or waste filling methods, 
we can see that where the walls and ore are reasonably 
strong to resist caving, the latter methods have a de­
cided advantage over the former in that they require 
so much less timber, and are practically on an equal 
with it in all other respects.

As to the ore pillar system, we can hardly compare 
it to the other systems since it requires such exception­
al strength of walls and ore that it can never come ini 
very general use.

Continuing our comparison, it is also obvious that 
the under-drift method is as far in advance of the 
shrinkage and waste filling methods as they are ahead 
of timbering methods, since it requires no timber at all.

The nearest approach to the under-drift method as 
described here that I know of in mining literature is 
that of the Alaska Treadwell mine, Douglas Island, 
Alaska. This system is very similar to the under-drift, 
in a general way, although it varies very considerably 
in detail. In comparison, we have the system that is in 
use at the Homestalve mine, Black Hills, South Dakota. 
There they have done away practically altogether with 
timber; but without substituting the under-drift feat­
ure. Consequently they have to shovel all muck from 
the floor into cars. This, of course, would seem un­
necessary and very undesirable.

In addition to the above consideration the elimina­
tion of timber in the mine is a big factor in preventing 
fires underground. Such fires have in the past proved 
very disastrous, but in a mine with up-to-date equip­
ment such as reinforced concrete shaft walling and ore 
pockets, etc., and with steel or reinforced concrete 
wherever support is necessary, and virtually no timber 
in the stopes, there is practically no chance of fire.

Conclusion—In conclusion one may say that although 
Europe has for some years been forced to economize 
in the use of timber, we of America have not as yet 
seriously felt the shortage of timber supply. But that 
it is bound to come is a fact that cannot be questioned. 
Consequently it is, in the future to the timberless sys­
tems of mining that we must look as a means of recov­
ery for low-grade ore bodies.

In conclusion the writer begs to acknowledge the 
assistance of Brinsmade’s valuable book on “Mining 
Without Timber” for descriptions of the Homestake 
and Alaska Treadwell mines which he has not seen.

He is also indebted to “Hoover’s Principles of Min­
ing” for certain ideas in his sketches and for some 
valuable ideas. This paper is, however, in most re­
spects the outcome of several years personal experience 
of actual mining work, chiefly in central and northern 
Ontario.

TEXADA ISLAND, B.C.
The Geological Survey has just issued a report by 

Mr. R. G. McConnell on the geology and mineral and 
other resources of Texada Island, B.C.

The principal industries of the island are mining, 
lumbering and agriculture. Of these, mining at pres­
ent is much the most important.

The mineral deposits of the island include important 
gold-copper sulphide ore bodies, numerous large masses 
of magnetic iron ore, and quartz veins carrying free 
gold. The copper deposits so far have yielded the best 
returns.

The Marble Bay mine, which has been continuously 
worked for over 14 years, and has now reached a depth 
of over 1,000 ft., produces about 1,200 tons a month, 
much of it high grade ore. The Cornell and Copper 
Queen have been worked by leaseholders and production 
has been intermittent. The known lenses have been 
practically exhausted, but the conditions at both mines 
warrant further explorations. Small shipments of cop­
per ore -have also been made from the Little Billy, 
Loyal Lease and from the Iron Range on the west 
coast.

The magnetite deposits are not being worked at pres­
ent, but will probably play an important part in the 
future history of the island. The magnetite occurs in 
lenses varying in size from small bunches up to great 
masses several hundred feet across. The ore is high 
grade, the iron contents usually exceeding 60 per cent., 
but is seldom free from iron and copper sulphides, and 
much of it will require roasting before treatment. Ship­
ments of iron ore from the iron range on the west coast 
were made regularly for some years to the Irondale 
smelter, Washington, and the product shipped to San 
Francisco. On the east coast a considerable quantity 
has been mined and used as a flux at the Vananda 
smelter.

Gold quartz veins are numerous, especially on the 
northern end of the island, and have led to a number 
of excitements. The veins are mostly small, and the 
gold contents have proved to be exceedingly pockety. 
Work on them is now practically abandoned.

In addition to the metallic minerals, the limestones, 
marbles, clays and sands of Texada island are import­
ant. The limestones at the northern end of the island, 
a bluish compact variety, are very pure and furnish an 
excellent lime. The supply is practically unlimited, 
and six kilns with a capacity of about 600 barrels a day 
have already been built. White, greyish and reddish 
marbleized limestone occur on various parts of the is­
land, and marble quarries have been opened up on 
Sturt and Anderson bays. Work on both of these has 
been suspended for some years. The crystalline lime­
stones, while usually strongly jointed and fissured on 
the surface, include small areas which judging from 
the surface exposures, are free or nearly so from these 
partings, -and it is probable that a careful search for 
marble of a marketable quality would be rewarded with 
success. Clays and sands of glacial age occur at vari­
ous points on the west coast, but so far have not been 
utilized or tested as to quality. A red clay bed at the 
base of the Cretaceous, evidently a residual deposit 
from the waste of the porphyrites in Pre-Uretaceous 
time, may possibly have some economic value.
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ARISAIG-ANTIGONISH DISTRICT 
NOVA SCOTIA

The Geological Survey has published a memoir, No. 
60, by M. Y. Williams, on the geology of a district in 
Nova Scotia, which is regarded as a key area for the 
stratigraphy of a considerable region.

The area has already been studied by many geolo­
gists.

The purposes in further examining the district and 
making the present report, were mainly two-fold, first, 
to work out in greater detail than had hitherto been 
done, the stratigraphic relations of the sedimentary 
formations to one another and by means of such rela­
tions and from palaeontologic evidence to determine 
more closely the age of the sediments ; and second, to 
classify and work out the relations and ages of the in­
trusive and extrusive igneous rocks of the district.

The Arisaig-Antigonish district fronts on Northum­
berland strait and it situated about one-third of the 
way from Cape Breton to Pictou harbor. The area 
studied includes 10 miles of coast line, with Arisaig 
point at its centre, and extends inland southeast about 
11 y2 miles to the Intercolonial Railway, including also 
the gypsum, deposits south of that railway. The ap­
proximate area of the district is 115 square miles.

In many places green copper stains occur in the Mis- 
sissippian formations in connection with plant remains, 
and some serious prospecting for copper has been done 
near Brierly brook. Ore is said to have been taken 
from oné of the shafts sunk here, but only green stain 
of copper could be observed on the dump. So far as 
present indications go, there is no hope of finding work­
able deposits of copper in the Arisaig-Antigonish dis­
trict.

An iron ore bed over 2 ft. thick on an average oc­
curs in the Silurian strata south of Arisaig. It con­
tains many distinctive fossils and is loose and friable 
at the surface, but when fresh is firm and finely oolitic. 
The attitude of the strata is nearly vertical. Some ore 
has been removed from this bed, but the prospects are 
now abandoned, presumably because of the low grade 
of the ore. The bed is in a badly faulted zone and 
could not be depended upon to continue unbroken for 
any great distance.

Near Browns Mountain post-office and in the local­
ity of Doctors brook, oolitic hematite is apparently in- 
terbedded with the greywacke of the lower formation 
of the Browns mountain rocks. In the former locality 
the ore “beds,” which are two or more in number, 
vary from about 5 to 20 ft. or more in thickness. The 
ore is evidently very siliceous. A part of the thicker 
“bed” is merely a grit impregnated with iron.

The ore “beds” of Doctors brook vicinity are three 
in number and vary from 2 to 8 ft. in average thick­
ness. The thickest “bed” is very siliceous, but the 
thinner “beds” are freely oolitic, sparingly fossilifer- 
ous, and contain a fair percentage of iron (40-48 per 
cent). The iron ore horizon is found near the base of 
the upper formation of the Browns mountain group, 
which occupies a narrow belt to the south of the ore 
zone. The iron ore “leads” have been traced for about 
3 miles, the ore “beds” being nearly vertical all the 
way. Numerous small faults intercept the ore- and its 
thickness is variable.

From the evidence obtained, the ore is most prob­
ably sedimentary, is of lower Ordovician age, and may 
be directly correlated with the bedded hematites of 
Great Belle isle, Conception bay, Newfoundland. Small 
faults have been demonstrated as cutting the ore, but

there appears to be no evidence of either extensive 
faulting or dislocation due to igneous intrusion be­
tween the East branch of Doctors brook and the west 
brook flowing out of the Little hollow. The ore beds 
are on the north side of a syncline and probably ex­
tend downwards without any serious change in atti­
tude for several hundred feet. The faulting of the 
region appears to be mainly vertical, so horizontal 
displacements are not thought probable, but may exist. 
Much ore is already in sight and the main considera­
tion is one of the grade of the ore, and expense in min­
ing and transportation.

Oil shale has been discovered within the district in 
the vicinity of Pleasant valley and Mary,vale. It is 
interbedded with the lower strata of the McAras brook 
formation. As the formation containing the shale lies 
at a low angle, the oil shale beds should not be buried 
to great depths. However, the thicker upper beds of 
shale found at Big marsh lie immediately below the 
basal limestone of the Ardness formation and probably 
have been removed entirely from the region about 
Pleasant valley and other localities in this district.

According to the breadth of karst, or sink-hole, 
topography and the general dip of the formation, the 
gypsum beds in the vicinity of Brierly Brook station 
are estimated to measure about 200 ft. in thickness. 
The gypsum stands as exposed cliffs 30 to 40 ft. high 
for more than one mile along the Intercolonial Railway 
near Brierly brook, and at other places similar ex­
posures occur. The deposits are for the most part lit­
tle mixed with foreign matter. However, water action 
has honeycombed the surface and doubtless much sand 
and gravel have fallen into the openings. Large quan­
tities of gypsum are situated close to the railway in­
viting exploitation, and as soon as there is a sufficient 
demand for this material these deposits will be exten­
sively worked.

Old lime kilns and lime quarries exist at a number 
of places along the limestone horizon north of the In­
tercolonial Railway. The quality of the lime formerly 
burned here is said to have been good. The workable 
limestone is probably not more than 20 feet thick, but 
the strata dip at low angles and much stone could be 
taken out by following along the strike of the bed.

Water worn gravel suitable for road metal and con­
crete work may be obtained from accumulations in the 
beds of the streams.

Although silver has been prospected for, none of any 
account has been obtained, and there are no indications 
of the presence of silver ores in the district.

Veins of calcite or quartz are not common and the 
chances are small for finding workable ores of any of 
the finer metals.

METALLURGICAL SMOKE
With the idea of bringing about a better understand­

ing between 'the metallurgical industry and agriculture 
as to the troublesome smoke problem at smelting and 
ore-roasting plants, the United States Bureau of Mines 
has just issued Bulletin 84, “Metallurgical Smoke,” by 
Charles H. Fulton, consulting metallurgist.

Metallurgical smoke causes considerable friction be­
tween the metallurgical industry and agriculture in 
certain districts. Owners of smelting plants are mak­
ing every effort to devise ways and means to do away 
with possible damage and annoyance from smoke and 
are meeting with success. The problem is peculiarly 
difficult in the United States because of the large ton­
nages of material that must be handled. The solution
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of the problem is not yet at hand amd much work still 
remains to be done. As the mineral industry is one 
of the great basic industries of the country and of 
necessity is entitled to full consideration, it should be 
accorded freedom to work out the smoke problem to the 
benefit of all concerned. The effort is made in this 
paper to present the problem of metallurgical smoke as 
it actually exists, without bias of any kind.

The author says, ' ‘1 Sometimes, in discussions of the 
smelter-smoke question by interested parties, gross mis­
statements of fact are made. Thus, the agriculturist 
sees bad effects from smelter smoke which other people 
cannot find, and the metallurgist sometimes goes so 
far as to claim that smelter smoke is beneficial to vege­
tation, and even to assume that the damaging constit­
uent of smelter smoke is sulphur trioxide only, giving 
rise to sulphuric acid, and to ignore entirely the sulphur 
dioxide content. It is evident that nothing is to be 
gained by a policy of this kind, and the solution of the 
problem lies in its study by disinterested commissions, 
such as the one recently appointed by am agreement be­
tween the Department of Justice and the attorneys of 
the Anaconda company to study the smoke question in 
Montana in its relation to the forest reserves.

“It is interesting to review the general situation in 
the United States. Much of the trouble is in the West­
ern States, and chiefly in Montana, Utah and Califor­
nia. In those States very large tonnages of sulphide 
ores are smelted with the production of great volumes 
of smelter smoke, comparatively rich in sulphur dioxide 
and other injurious constituents. A number of the 
smelters have been in operation for many years and 
have experienced difficulties only comparatively re­
cently.

“It is well known that mining and metallurgy are 
often the advance agents of civilization and the pioneers 
in establishing industrial centers. In many localities 
the mines and the smelters supplied by them were essen­
tially the only locators within great stretches of terri­
tory. Around them grew communities and cities de­
pendent upon them for a livelihood. Agriculture was 
of relatively small importance. But conditions changed 
with the increasing population of the country and the 
closer settlement of the West and coincident with this 
increase an agricultural industry has grown which, 
in the vicinity of the smelting plants, naturally suffers 
in some degree from smoke. Still, the area damaged is 
comparatively small and even this damage can be much 
lessened by the adoption of proper means. Since some 
plants have installed devices to remove sulphuric acid 
from the smelter smoke and have the smoice diluted 
with air, conditions have been much ameliorated in 
certain districts.

“The damage that smoke can do depends largely on 
climatic conditions, especially the relative humidity of 
the atmosphere. The damage is much greater in regions 
having a moist than in those having a dry climate. In 
this respect such States as Montana, Utah and Arizona 
are favorably located and smelters in those States can 
probably discharge gases richer in sulphur dioxide, with­
out doing damage, than can those in regions having a 
moister climate. For the same reason, the damage done 
at different seasons of the year varies. The moist at­
mosphere and the rains of spring and early summer con­
duce to increased damage to vegetation, particularly as 
at that time of the year the early crops and young 
vegetation are susceptible to serious injury.

“It has been customary to discharge the smelter 
smoke by means of very tall chimneys, on the assump­
tion that if the noxious gases are discharged at consider­

able height they will have opportunity to diffuse more 
thoroughly and thus become so diluted as to be com­
paratively harmless, but the efficiency of this method 
is now being questioned. There is reason to believe that 
the use of high stacks increases the area to damage, 
whereas low stacks may intensify the damage but con­
centrate it within a smaller area. Probably high chim­
neys do not serve their purpose as well as was antioi- 
pated, and at present the better method may be to dilute 
the smelter smoke and discharge it from a number 
of low stacks.”

Copies of Bulletin 84 may be obtained by addressing 
the Director of the United States Bureau of Mines, 
Washington, D. C.

THE UNIVERSITY OF TORONTO AND THE WAR
Though the military organizations of the Canadian 

Colleges were in a much more rudimentary condition 
than those of the British Universities, a large contribu­
tion has already been made to the army for the present 
war from their graduates and undergraduates. /

The following is an account of what has been done 
by the University of Toronto :

First Contingent—Officers—Lt.-Col. C H. Mitchell, 
B.A.Sc., member of the Board of Governors ; Lt.-Col. 
R. D. Rudolf, Professor of Therapeutics ; Lt.-Col. W. A. 
Scott, Associate in Surgery ; Major P. Goldsmith, De­
monstrator in Oto-Laryngology ; Captain G. R. Philp, 
Demonstrator in Anatomy ; Captain P. K. Menzies, As­
sistant in Clinical Surgery ; Captain G. A. Cline, In­
structor in University Schools ; Captain C. E. Cole, 
Demonstrator in Therapeutics ; Dr. B. E. Clutterbuck, 
Assistant in Gynaecology ; Dr. A. J. Mackenzie, Demon­
strator in Medicine, and Mr. E. Owen, Lecturer in Ger­
man.

According to our most recent information there are, 
besides the members of the staff, 134 graduates and 
86 undergraduates, and of these 137 are officers and 83 
privates. The chief electrician and several of the lab­
oratory assistants are also on service, and their places 
are being kept for them. Professor de Champ, and 
Messrs. Balbaud and Bibet of the Department of French 
in University College have been serving with the French 
army since the beginning of the war.

Second Contingent—Officers—Lt.-Uol. Fotheringham, 
Associate-Professor of Clinical Medicine, is Chief Medi­
cal Officer. Other members of the staff who have been 
giving their time in preparing for its mobilization are : 
Captain J. A. Amyot, Professor of Hygiene ; Lt.-Col. J.
A. Roberts, Demonstrator in Clinical Surgery ; Lt. G.
B. Strathy, Demonstrator in Clinical Medicine ; Lieut. 
Bruce Robertson, Assistant in Pathology.

At present our information is quite incomplete, but 
we have the names of 53 graduates and 63 undergradu­
ates who have been accepted for service in the second 
contingent.

At the opening of the session the Caput, Senate and 
the Faculty Councils passed regulations to provide that 
standing should be granted to those who by reason of 
enlisting had been unable to take their September sup­
plémentais ; also, that those who had enlisted or who 
would do so, should be shown the utmost consideration 
at the end of the session that the University’s duty to 
the public in maintaining professional standards will 
allow.

It was further decided to discontinue all teaching 
and laboratory work after four o’clock in the afternoon 
in order to enable students to take the courses of drill
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and instruction required by the regulations of the Offi­
cers’ Training Corps.

In view of the probable establishment of an Officers’ 
Training Corps in the University, a score of junior mem­
bers of the staff began about September 15th to take 
drill and instruction to qualify themselves to become 
officers in the new corps. About October 20th author­
ization was received from the Militia Department. Dr. 
W. R. Lang, Professor of 'Chemistry, who with the con­
currence of the Board of Governors had volunteered 
for active service but was appointed instructor for this 
Military Division, was made Colonel of the new corps. 
Messrs. C. S. McYicar, A. D. Le Pan, G. N. Bramfitt, 
C. H. C. Wright, R. H. Hopkins, G. H. Needier, P. C. 
A. Jeanneret, L. Gilchrist, M. W. Wallace, G. 0. Smith, 
C. N. Cochrane, C. V. Massey, G. M. Smith, E. J. Kylie, 
G. S. Brett, E. S. Ryerson, A. F. Coventry, G. Gallie, 
W. F. McPhedran, R. G. Armour, D. Graham, C. R. 
Young, D. G. Hagarty, A. M. Thomas, A. W. McCon­
nell, W. M. Treadgold, B. M. Morris, H. H. Madill, J. 
R. Cockburn, J. R. Mitchener, V. E. Henderson, H. R. 
Hopkins, A. R. Leggo, W. S. Wallace, H. G. Manning, 
all except three being members of the staff, have beèn 
appointed officers. The students enrolled enthusiasti­
cally, and though the strength authorized as yet is only 
1,000, over 1,800 have been taking drill.

On Friday, January 22, 1,500 students with their offi­
cers were reviewed by His Royal Highness the Duke 
of Connaught. He addressed them in part as follows : 
“I wish to express to you my very great satisfaction 
with the splendid turnout you have given me this even­
ing. When I looked at you and saw how you stood to 
attention and the admirable way in which you marched 
past, I saw that your work since you were formed, a 
very few months ago, has been performed with a will, 
and I can honestly say that I have never seen better 
results than you have shown me to-day.

“What pleases me still more is the splendid example 
you young gentlemen are showing to the whole of Can­
ada. You have come forward at a moment when every 
man that is able to do anything to help the Empire in a 
time of stress is needed, and you have done so readily 
and in a most efficient manner.

“As an old soldier and as Governor^General of Can­
ada, I wish to say that no parade that I have seen— 
and I have seen many lately—has given me more satis­
faction than your parade this evening. ’ ’

PHYSICAL PROPERTIES OF COBALT.
The Mines Branch has published the results of fur­

ther researches on cobalt by Dr. H. T. Kalmus and 
assistants.

An extended investigation of the metal cobalt, and 
its alloys, for the purpose of increasing its industrial 
and economic importance, has been, and is being con­
ducted at the School of Mining, Queen’s University, 
Kingston, Ont., for the Mines Branch of the Depart­
ment of Mines, Ottawa.

The bulletin just published, “'Physical Properties of 
the Metal Cobalt,” has been written by II. T. Kalmus 
and C. Harper, and is a report on a large number of 
measurements made at the University laboratories, of 
some of the important physical and mechanical proper­
ties of metallic cobalt. The properties which have been 
particularly studied are: Density, hardness, melting 
point, tensile breaking strength, tensile yield point, com­
pressive breaking strength, compressive yield point, 
rolling and turning properties, electrical resistance, mag­
netic permeability and specific heat.

NEW YORK MEETING A. I. M. E.
A well attended meeting of the American Institute 

of Mining Engineers was held in New York at the En­
gineering Societies building, Feb. 15, 16 and 17. A 
large number of interesting papers were presented, 
and some of them provoked lively discussion.

The Monday morning session was chiefly devoted to 
questions of safety and sanitation. Papers were pre­
sented by F. H. Kneeland, H. N. Eavenson, >S. Le Fevre 
and J. Parke Channing.

On Monday afternoon two sections met in separate 
rooms. One section heard and discussed papers on 
non-metallic minerals, while the other section devoted 
its attention to iron and steel.

At the Tuesday morning session a great variety of 
papers were presented. The subject arousing most in­
terest at this session was the geology of the Butte min­
ing district. The discussion arose from a very inter­
esting account presented by Paul Billingsley of the 
structural relations at Butte. Owing to the author not 
being present an interesting paper on metallurgical 
practice at Porcupine was read by title only and not 
discussed. This paper is to be presented at the Toron­
to meeting of the Canadian Mining Institute this week, 
and will probably be discussed there.

The Tuesday afternoon session was devoted to fuels. 
Oils and oil well drilling were the chief subjects of dis­
cussion. A very interesting exhibition of oils convert­
ed into a substance closely resembling crude oils was 
given. By subjecting ordinary oils, such as kerosene, 
benzine, etc., to a high pressure in a vessel 3-11 full, 
a dark colored oil was obtained in every case.

The banquet was held Tuesday evening at the Hotel 
As tor, and was as usual well attended and a great 
success.

The Wednesday morning session was chiefly notable 
for the papers and discussion on the recent advances in 
copper smelting practice. The large part played in 
the development of reverberatory furnaces by David 
H. Browne, J. L. Agnew and others at Copper Cliff re­
ceived due recoignition. Mr. E. P. Mathewson pre­
sented L. V. Bender’s paper on the practice at Ana­
conda and supplemented it by much useful informa­
tion.

At the Wednesday afternoon session one of the most 
interesting papers was that presented by B. F. Tillson, 
of the New Jersey Zinc Co., on the “Testing and ap­
plication of hammer drills.” Two papers on mining 
methods were read by title only and there was conse­
quently little discussion on them.

On Thursday there was an excursion to the Catskill 
aqueduct and new subway to inspect some of the con­
struction work in progress.

A LARGE MASS OF COPPER.
Houghton.—During 24 hours Trimountain mine, 

Michigan, hoisted 18 pieces of mass copper averaging 
a ton each, and 30 tons of mass is now on surface for 
shipment. All of this has been cut from the large mass 
discovered early in 1913 at the 25th level.

This mass has been followed from above the 25th 
level to the 27th, and Superintendent Richard Bowden 
says the end is not yet in sight. He is certain opera­
tions will continue to uncover it for the succeeding 
year. The immense sheet of solid copper is in the foot 
wall and not considered as truly a part of the vein 
matter, but the operation of mining it is comparative­
ly simple. The mass is cut into sections, each weigh­
ing about a ton. It is continuous, and varies in thick­
ness from less than an inch to eight inches.
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THE TESTING AND APPLICATION OF HAMMER DRILLS
By Benjamin F. Tillson.

(Continued from Last Issue.)

Perhaps the consideration of the physical phenomena 
relating to the process of drilling may prove of interest 
and value.

When rock is excavated by a drill bit three applica­
tions of forces seem to be involved—by abrasion, by 
crushing and by severing or chipping. Although all 
of these must take place to a certain degree, the greatest 
amount of useful work is performed when the percent­
age of force applied to chip reaches a maximum. But 
in rock it appears that chips can be produced in radically 
different ways, first, by the severing of molecules, and 
second, by the reflex forces produced in an elastic me­
dium. To illustrate this, consider the chipping of a 
comparatively inelastic substance such as lead. With a 
hammer and chisel, whose axis is inclined considerably 
from the normal to the surface of a lead block, it is pos­
sible to sever the lead and roll up chips, but if the chisel 
is normal to the surface of a thick block only an inden­
tation can be made and there probably will be a raised 
area about the indentation to accommodate a certain 
percentage of the displaced metal. On the other hand, 
with a highly elastic material, such as glass, the forces 
impressed by a normally positioned chisel will cause a 
compression of the molecules, whose elasticity will cause 

' their expansion toward a free, unresisted surface. Since 
the greatest forces are developed at the surface, since the 
penetration of the chisel carries some forces to a depth 
below the surface ; and since the chisel surface itself ap­
plies some forces at an angle to its axis and impedes the 
re-expansion of molecules to the space it occupies, there­
fore, the reflex forces produce more or less cone-shaped 
chips or flakes and leave a corresponding crater in the 
block of glass. Now, if the chisel is placed near the edge 
of a block of glass, the blow upon it will induce stresses 
to another free face and a correspondingly larger chip 
will be produced because of the tendency of the forces 
to seek relief in the shortest direction as well as because 
of the severing effect. The method of cutting of a drill 
bit is commonly shown as taking place in this last way 
with the progressive chipping of a series of benches or 
steps, but it is doubtful whether such a procedure ex­
ists, except in rare instances, for the speed and latitude 
of rotation between consecutive blows of the drill piston 
or hammer cannot be controlled with sufficient precision 
nor adjusted to the various rocks ; and an inspection of 
the cuttings from a drill hole shows them to be flakes, or 
a crushed and abraded powder.

In the formation of these flaky chips there may be a 
limiting force of blow for each velocity of impression in 
order to gain the most useful work (i.e., in the produc­
tion of flakes), for it appears that beyond certain limits 
the blows increase the percentage of crushed material 
and the drilling speed does not vary with the force ap­
plied, so that some heavy hitting drills accomplish more 
in medium-soft ground when a portion of their blows 
are absorbed by a tappet at the shank end of the steel or 
by a cushion of water intervening between the bit and 
the rock. If the force of the blows was lessened by a 
reduction in air pressure the speed of the piston would 
be slowed up, and the drilling would suffer from the 
fewer number of blows per minute.

•Extract from a paper presented at the New York

The transmission of the kinetic energy of the piston 
to the rock is also influenced by many factors. The
blow may be delivered against the rock by the free drill 
steel which is driven forward through the intervening 
air or water by the impact of the piston and the velocity 
of the steel will depend upon the relative masses of the 
drill steel and piston, the velocity of the piston, and the 
coefficient of elasticity of the steel, in accordance with the 
well-known laws of mechanics which deal with elastic or 
partly elastic bodies and their impact. The drill steel 
in this way assumes the functions of a “jumper” drill 
which is driven against and rebounds from the rock at 
a high frequency, and its action is well seen in most all 
screw-feed hammer drills with the ringing or jingling 
of the steel in a drill hole. Another mode of force/trans­
mission is by compressional waves, traveling through the 
drill steel from the shank to the bit. This latter condi­
tion brings a cutting effect only when one end of the 
steel is tight against the rock, but then proves very ef­
ficient. Although the air-feed hammer drills usually 
chatter the steel against the rock, like a projectile shot 
from the chuck bushing by impacts of the piston, yet it 
seems possible to approximate the other working condi­
tion by designing the air feed so that the pressure is 
lowered as the piston is traveling on its back stroke (pos­
sibly by taking the supply air, for the back stroke, from 
the air feed) and so that the air feed pressure builds up 
and forces the drill against the rock just before it is 
struck by the piston. The reversed air feed may sometimes 
approximate these conditions and then assist the machine 
to a higher drilling speed. If hammer drills were made 
so that the drill steels were always held firmly against 
the rock, when the piston strikes them, it seems unques­
tionable that the greatest efficiency of the blows of the 
piston would result, providing they were properly timed, 
for no energy would be lost by reason of the inertia of 
the drill steel, but only that due to heating, resulting 
from the imperfect elasticity of the metal. The question 
of the proper timing of the piston blows opens another 
phase of the matter, namely, the reaction of the rock 
upon the drill steel ; and this effect is the more pronounc­
ed with harder rock. It tends to speed up the piston and 
is so noticeable in running a machine against a metal 
block as to invalidate, as too high, all air-consumption 
tests so conducted. The effect of these reactive vibra­
tions upon the drill steel may prove very marked and 
serious. Where the reactive vibrations interfere with 
oncoming compressional waves, considerable energy is 
dissipated, and at times one may be so fortunate as to 
detect points of increased temperature (probable nodes) 
upon a drill steel which is cutting ground ; and it is no 
uncommon thing to see a drill steel, in service, break 
at two points (into three pieces) simultaneously, prob­
ably from fatigue because of those vibratory stresses. On 
the other hand, if these vibrations synchronize at the 
bit it is quite possible that the chipping forces are great­
ly augmented, and such an explanation may readily an­
swer those puzzling drill tests in which a dull or broken 
bit exceeds a finely formed bit in drilling speed. For a 
long time at Franklin a tally was kept of the different 
individual drill steels which entered into the testing, 
with the hope of determining that some particular piece 
of steel produced the greatest cutting speed, but no con-

o£ Mining Engineers, March, 1916.meeting of the American Institute
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elusion could be drawn from the records, except that the 
changes in length due to resharpening probably masked 
any possibility of determining the suitable lengths for 
maximum efficiency. And it seems quite plausible that 
such a result should be expected if the possible wave 
lengths of the compressional vibrations in the drill steels 
are considered. Probably these reactive vibrations occur 
to a great extent, as well, in the process of drilling, 
where the steel dances in the chuck and against the rock, 
for steel breakage appears equally as high, if not higher, 
with such a type of machine as with the pneumatic feed, 
and tests comparing these two types for such effects 
might prove very interesting as well as instructive.

But still other factors influence the force delivered 
at the rock. If the anvil block or tappet is not in con­
tact with the drill w'hen the piston strikes, a consider­
able energy loss occurs through the transference of mo­
mentum to several pieces. If the steel is bound in the 
chuck bushing, a great amount of the energy is absorb­
ed by the friction. If the steel is not straight, it loses 
energy because of the flexure. If the chuck is badly 
worn, the axis of the steel does not coincide with that 
of the drill and there is a loss due to the oblique, eccen­
tric impact. If the steel is tight in the drill hole, or if 
the friction against the side of the hole is great because 
of its depth, the velocity of the steel, as a projected, body, 
is lessened and the drilling speed is reduced.

The length of the drill steel is an item generally 
credited as an important influence, and common opinion 
supports the idea that the cutting speed falls as the 
length of the steel increases, although some people, on 
the contrary, feel sure that the long steels drill the fast­
est. The tests conducted at Franklin do not lend an un­
qualified support to either view, for the peculiarities of 
different types of machines play so important a part. For 
example, if the air feed is very strong in a stoping drill 
the additional counteracting weight of a long and heavy 
steel may so improve the working conditions as to indi­
cate a superiority for the long steel, and if the air feed 
is weak, the reverse may be true ; if the drill steel cuts 
by virtue of a dancing or “jumper” action, the mass 
added with length may so reduce its velocity against the 
rock as to bring it below the amount required for effi­
cient chipping ; if the piston normally delivers too heavy 
a blow for the rock, the drilling speed may be improved 
by the added inertia of the long steel ; and if the steel 
is always against the rock when a blow is delivered, it 
is doubtful whether the length of the steel plays an im­
portant part unless the permitted decrease in the gauge 
of the drill bits aids the cutting speeds. It is, of course, 
to be understood that the above considerations of drill 
steel lengths refer to the performances with bit gauges 
of the same diameter.

The use of an anvil block is considered by some drill 
designers to necessitate a loss of from 20 to 30 per cent, 
of the power of a drill ; but actual tests do not always 
indicate such a condition when the identical steel is 
tested in the same drill with and without a tappet. The 
results probably depend upon how frequently the tappet 
is struck when away from the shank of the steel, and also 
upon the suitability of the machine to the rock, for if its 
blows are too. heavy the intervention of a loose tappet 
might reduce their force, with a benefit in drilling speed. 
The use of water at the bottom of the hole ordinarily con­
sumes about 10 per cent, of the cutting speed if there is 
no tendency for the drill bits to lose their temper, and 
compressed air for cleaning the holes encourages a 
greater drilling speed, providing the cushion of water 
in the bottom of the hole does not have a benign influ­
ence in reducing too powerful a blow upon the rock.

The manner in which a drill is rotated has a bearing 
upon the amount of work accomplished, and with hand 
rotated tools, a vigorous rotation with a rapid and wide 
arc of swing produces the best results ; with power- 
rotated drills it is possible to reach such a speed as to 
abrade and dull the drill bits, and consequently lessen 
the drilling speed. It seemed that, with a positive and 
constant rotation, the axial planes of the cutting edges 
of the drill Dits should be at the same angle with the cut 
surface as the resultant velocity vector, as estimated for 
the rotative and striking velocities ; and such a bit was 
tried at Franklin without showing a change in cutting 
speed, probably because with either bit the chips came 
out in flakes, as previously described.

Kinetic energy of a blow.—In view of the fact that 
the subject of hammer drills is more or less in its in­
fancy and literature in regard to them is rather limit­
ed, it seems desirable to correct at the earliest oppor­
tunity any typographical or other errors which, if ac­
cepted without investigation, might work to the detri­
ment of the art of drilling. In this connection it seems 
that some statements should be corrected in the 1910 
edition of Eustace M. Weston’s book, Rock Drills, in the 
chapter Philosophy of Process of Drilling rock, under 
the sub-heading of hammer drills. In considering the 
kinetic energy of a blow he states, on p. 139 :

“In other words, to double the energy of a blow it 
would be necessary to double the mass, or weight, if the 
velocity is the same ; but to double the energy, keeping 
the mass the same, the velocity must be increased four 
times. The weight of the piston hammer of the largest 
type of drill is 15 lb. The weight of piston, steel, etc., 
of a piston drill varies from 60 to 125 lb., so that a blow, 
of equal force can be delivered by a hammer drill only 
by increasing the velocity of the hammer very greatly. 
This is acknowledged, for as one hammer-drill maker 
states, the weight of the piston is one-fourth that of a 
piston drill ; but the velocity is four times as great. To 
give a blow equal in power it should be sixteen times as 
great.”

A mathemetical error appears to have been made in the 
premises of Mr. Weston’s argument and his consequent 
deductions as to the practical impossibility of hammer 
drills being able to compete with piston drills are quite 
logical, but probably at fault.

If the kinetic energy of a body, such as a drill piston, 
is designated by K, its velocity by V, and its mass by M, 
then,

K = y2MV- and Kl = y2MxV *.
Now if M,2 equals M and K1 is, say, twice the value K, 
then

V,2 = 2V2 and F, = Vy/2
therefore,

V1 = 1.414 V
So the velocity of the piston in a hammer drill need be 
only 1.4 times as great as that when the kinetic energy 
of the piston is cut in half.

Piston weights.—Again, in the example comparing 
the piston weights of piston and hammer drills, Mr. Wes­
ton appears in error in stating that the velocity should 
be 16 times as great, for if the piston of a hammer drill 
is one-fourth the weight of that of the piston drill the 
velocity of the hammer drill piston need be only twice 
as great as that of the piston drill in order to deliver 
blows of the same energy ; and the hammer drill will also 
surpass the piston drill since it will strike twice as many 
of such blows per minute. The necessity of using high air 
pressures in hammer drills is only incident to the pecul­
iarity of certain drill designs and is not dependent upon 
the divorcing of the piston from the steel. If we are to 
consider the shock upon the parts of two drills of equal
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capacity it is evident that with the shorter piston strokes 
in hammer drills, with the increased number of blows, 
whose final striking velocity is equal to that of a piston 
drill under comparison, the weight of the hammer drill 
piston may be less and the energy in each individual 
blow may be less in order that the same amount of energy 
per minute be developed. Therefore, the shocks upon 
hammer-drill parts are more frequent but not as heavy 
as the shocks upon piston drills of equal capacity.

Maintenance of drills.—It is extremely difficult to get 
adequate figures as to the maintenance of drills unless 
some special forms are kept, which become to all in­
tents a ledger account of each individual drill, for 
questions naturally arise as to the cost per foot of hole 
drilled, the length of time the machine has been in ser­
vice and has been running, the number of holes drilled, 
the kind of rock encountered and the supply of steel 
used, as well as the drill parts replaced. The New 
Jersey Zinc Co. uses a system of punched slips for 
shift bosses’ reports and “drill record’’ slips are a part 
°f the scheme. These are punched in duplicate by the 
shift boss and filed at the mine office and main office, 
where the information is transferred to large sheets, of 
which each one accommodates the record of one ma­
chine for a month, and the footings are carried forward 
so as to indicate the total work accomplished and main­
tenance, of any machine “to date.” The repair parts 
are designated as to whether they are new or old 
(second-hand) ones, and original and subsequent drill­
ing-test records are noted on the same summary sheet.

On the record slip and sheet, the location of drills 
are by top-slice co-ordinates, the class of work (whe­
ther raising, drifting, stoping, block-holing or drilling 
chutes) is indicated, the kind of rock (ore, limestone, 
gneiss, pegmatite, garnet or feldspar) is punched, and 
if the machine is idle, broken or being cleaned those 
points are recorded1.

Improvements in drilling methods.—The compressed 
air rock drill made revolutionary changes in mining 
methods and in the reduction of mining costs in units 
of labor per ton of ore, and at Franklin even more 
marked savings have been made through the develop­
ment of hammer drills. There, in the days of hand 
drilling, a total of 8 ft. in three drill holes with vary­
ing diameters of 1% to 1*4 in. was considered a fair 
10 hour shift’s work, and possibly 8 tons of ore would 
be broken per drill shift or 4 tons per man shift. With 
8 in. reciprocating rock drills from 20 to 40 ft. of drill 
holes, ranging in diameter from 2i/2 to V/2 in., would 
be the average work for a 10 hour shift, although on 
rare occasions some men might drill as much as 80 or 
90 ft. of holes in a shift, and possibly 20 tons of ore 
would be broken per shift, or 10 tons per man shift, 
since two men were needed on a drill. It seems that 
as a rule a greater tonnage per foot of hole was ob­
tained with hand drilling because of the fact that, ra­
ther than dismount and reset heavy drill columns, ma­
chine men would tend to place as many holes as pos­
sible from one set-up, therefore many holes were plac­
ed disad'vantageously for breaking efficiency. Another 
cause, which would contribute to ' the same results, 
would be the difficulty of starting holes with piston 
drills on uneven sloping faces, so that holes were fre­
quently deflected from the direction in which they 
were supposed to be placed. These figures would lead 
to the rough estimate that 2% times as much tonnage 
per drilling man shift was accomplished by piston drills 
as by hand drilling.

With hammer drills 80 to 100 ft. of !% to 1^4 in. 
drill holes are placed by one man in a 10 hour shift, 
about 150 to 200 tons of ore will be broken per drill

shift and the same amount per drilling man shift, or 
15 to 20 times the amount broken per man with reci­
procating drills. Of course the entire credit for such 
increase in tonnage cannot be given to the type of 
drill, for improved organization, system of working, 
and supervision have undoubtedly played an import­
ant part ; but the greater mobility and flexibility of 
the light hammer drills have permitted and encouraged 
a more efficient placing of drill holes ; have cut in half 
the labor necessary to run a drill ; and permitted a 
more effective supervision and mining scheme. The 
actual tonnage broken per man working in a stope will 
not be so high, comparatively, since it has been found 
worth while to place additional men in stopes to sledge 
and block-hole large chunks of ore, which were former­
ly often allowed to become buried and proved obsta­
cles to high trimming efficiency by blocking chutes 
through which the shrinkage stopes were drawn into 
tram cars.

Table II. shows the gains which have been made 
with the adoption of hammer drills by the New Jersey 
Zinc ‘Co. It is to be regretted that no records of ton­
nage and labor were available for earlier years, so as 
to cover the average efficiencies before the advent of
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Table II.—Annual Comparisons of Mining Efficiencies with 
Piston and Hammer Drills.

hammer drills and back to the days of hand drilling. 
The different divisions of mining work are classified in 
this table as drifting, raising, stoping and open cut or 
quarry, and it may be interesting to summarize the im­
portant features, reducing the labor to an hourly 
basis, inasmuch as a change was made from a 10 hour 
to an 8 hour shift basis in July, 1913.

Drifting.—There have been no radical changes in 
the placing of the drill holes in drifts since the adop­
tion of the air feed hammer drill for this work, but one
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man with a single machine is now placed in a heading ; 
he is instructed to “pull” a “round” each 8 hour 
shift, stopping overtime if necessary, and to accom­
plish an advance of 3y2 to 4 ft. per round. Two men 
operating a reciprocating rock drill formerly made an 
advance of a 5 to 6 ft. round in five 10 hour shifts. So 
the drilling labor (runners and helpers) per ft. of ad­
vance averages 18.4 hours for the entire mine during 
the year 1910, when reciprocating rock drills were sole­
ly in use. As shown by the average for 1913, hammer 
drills have reduced this figure to 5.7 hours per ft. of ad­
vance, or about one-third the former labor of drilling 
and blasting. The explosive costs have also been re­
duced by the use of hammer drills from the figure of 
$1.84 per foot of drift during 1910 to $1.40 per ft. in 
1913, for two probable reasons.

First, hammer drills permit the placing of the drill 
holes smaller in diameter than those bored by recipro­
cating drills, so that an unnecessary amount of explo­
sive is not required merely to fill the holes sufficiently to 
distribute the force of the explosion.

Second, the flexibility and ease of rigging the light 
hammer drills permit and encourage a more efficient 
placing of drill holes. The almost exclusive use of 1 
by 8 in. explosive cartridges now, as contrasted with the 

by 8 in. cartridges formerly used, demonstrates the 
first contention, for in terms of 1 in. powder, the equiva­
lent of 36.8 sticks per ft. of drift was used in 1910, and 
34.6 sticks per ft. in 1913. The drill shifts per ft. of 
advance have been lowered from 0.44 in 1910 to 0.20 in 
1913, and the corresponding drill hours from 4.4 to 1.8.

The different drifts may vary in size from 6 by 7 ft. 
to 8 by 11 ft. in section, and perhaps 7 by 8 ft. is an 
average section. Because of the compact, tough nature 
of the ground, it requires from 20 to 30 drill holes in a 
round, and 24 would be a fair average, so the drilling 
operation is an important factor of the drifting costs. 
The following comparison of the average drifting costs 
for each year shows the saving which has been possible 
because of hammer drills ; but only the cost of drilling 
labor and explosives is considered. The record drift in 
1913 was driven for $2.06 per ft.

1910. 1911. 1912. 1913. 
Drifting cost per ft.......... $5.33 $4.92 $3.35 $2.70

Raising.—In 1908, using 2% in. piston reciprocating 
rock drills, 0.7 ft. of 6 by 6 ft. raise per 10 hour drill 
shift was made with a labor expense of 28.5 man hours 
per ft. of raise. About 27 ft. of drill holes were placed 
per shift, 24 holes were placed in a round, and 16 lb. of 
explosives were used per foot of raise advance, at a cost 
of $2.70 per ft. for supplies. Since labor was then paid 
$2 and $1.55 per 10 hour shift, the total cost of raising 
was approximately $7.50 per ft. of advance.

During the same year, 1908, hammer drills were intro­
duced, and an advance of about 1.5 ft. per drill shift 
was made with a labor expense of 13.3 man hours per 
ft. of advance. About 50 ft. of drill holes were 
placed per shift, 24 holes per 5 ft. round, and 10 lb. 
of explosives were used per ft. of advance, at a cost of 
$1.75 per ft. for supplies and a total cost of $4.10 per 
ft. of raise, or only 55 per cent, of the cost with the re­
ciprocating rock drills.

The development of hammer drills with increased 
drilling speed permitted the reduction of the drilling 
labor to 7.8 hours per ft. of raise advance, and the ex­
plosives cost to $1.54 per ft. of raising done in the year 
1910 ; and a further reduction to 4.8 hours of drilling 
labor during 1912, and an explosive cost of $0.93 per ft., 
although the wages were $2.20 and $1.70 per 10 hour 
shift. These costs rose slightly in 1913, since wages rose

to $2.25 and $1.85 for 10 hour shifts, and in July of the 
same year the working hours were lessened from 10 to 
8 and the hourly wage was increased to $0,281 and $0,231. 
However, the cost per foot was then only 5.2 hours of 
drilling labor and $1.03 per ft. for explosives. About 
18 drill holes are now placed to pull a 5 ft. round and 
two men are expected to blast a round each 8 hour shift 
and are each paid 11 hours’ time for performing the 
task.

The average raising costs for operating labor and ex­
plosives have been as follows :

1910. 1911. 1912. 1913. 
Raising cost per ft..........  $2.95 $2.31 $1.88 $2.22

The record raise (of about 50 ft. in length) for 1913 
had a cost of $1.65 per ft., and the record long raise 
(about 100 ft. long) had a cost of $2.09 per ft., with ex­
plosive costs, respectively, of $0.77 and $0.99 per ft. of 
raise.

Stoping.—-In 1909, when about 74 per cent, of those 
drills placing holes in the solid orebody were of the re­
ciprocating type of 3-in. piston diameter, the ore pro­
duction averaged about 20 net tons of ore broken from 
the solid per 10 hour drill shift, with an equivalent of 
1.1 sticks of 1 by 8 in. of 50 per cent, dynamite per ton 
of ore.

In 1910, when about 72 per cent, of the producing 
drills were air feed stoping (hammer) drills, the tonnage 
per drill shift rose to 38 net tons with about the same 
amount of explosive (which cost $0,055 per net ton of 
ore broken), and 13.2 tons were broken per 10 hour 
shift of men working in stopes, or 1.32 tons per hour. 
Although there is no record of the breaking labor prior 
to this year, the fact remains that in the actual run­
ning of the drills only one man was used with a hammer 
drill while two men were employed with each recipro­
cating drill.

In 1911, when the hammer drills were about 80 per 
cent, of the total, the stoping efficiency profited by the 
improvements in the drilling speed of the hammer drills, 
and 121 net tons were broken from the solid per drill 
shift with about 0.8 stick of 50 per cent. 1 by 8 in. dyna­
mite per ton (at an explosive cost of $0,041 per ton), 
and 2.03 net tons were broken per man hour of men 
working in stopes.

In 1912, when about 98 per cent, of the stoping drills 
were hammer drills, 195 net tons were broken per drill 
shift with about 0.87 stick of 50 per cent. 1 by 8 in. 
dynamite per ton (at an explosive cost of $0,045 per 
ton), and at the rate of 2.56 net tons per man hour in 
the stopes.

In 1913, when all the stoping drills were hammer 
drills, the length of the working shift was reduced from 
10 to 8 hours in the middle of the year and the tonnage 
broken per drill shift fell proportionately to 170 net 
tons, but remained at approximately the same hourly 
rating as for the year 1912. However, the tonnage brok­
en per man shift in the stopes increased slightly to 26.7 
net tons, at an explosive cost of $0,049 per ton, with 
the consumption of 0.89 stick of 50 per cent. 1 by 8 in. 
dynamite per ton. The tonnage broken per man hour 
was 2.97, which showed a steady gain over previous 
years.

It should be noted that the explosives charged against 
stoping include those used by the trammers in blasting 
ore in the chutes, and thus represent all the dynamite 
necessary to reduce the ore to the proper size for being 
handled through chutes and in the mill.

Opencut.—In order to provide broken rock for fill­
ing material to fill empty stopes to support the remain­
ing orebody, “mill-holes” are developed in limestone
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country rock at the surface. For some years it was the 
practice to use 30 ft. bench-holes in the opencut for 
quarrying the rock, both 3 in. and 3^ in. reciprocating 
rock drills being used. It took steady work for two men 
to sink one 30 ft. hole in a 10 hour shift, and their work 
was hazardous because of the inconvenient localities 
where set-ups were made, and because of the clumsy 
weight of their machines and the long, heavy drill steels 
which were handled. After the success of hammer drills 
in the underground mining operations, they were tried 
in the opencut work in 1912. Small holes were drilled 
to an average depth of 16 ft., and were given lighter bur­
dens than had previously been the practice, for the ob­
ject was to distribute the dynamite more evenly in the 
rock, as contrasted to churn drill or mammoth blasts. In 
the tough, crystalline Franklin limestone this applica­
tion of hammer drills to quarrying has proved superior 
to the heavy or mammoth blasts, for the same tonnage 
can be produced from a bench with a saving of labor 
and powder, since a great amount of expensive block- 
holing is avoided. A machine will drill about 100 ft. of 
holes in a shift with a heavy hammer drill and two men 
can drill only 30 ft. with a rock drill.

TAR SANDS OF ALBERTA
The existence of deposits of bituminous sands in the 

McMurray district of Nothern Alberta has been known 
for many years. The absence of transportation facili­
ties has, however, prevented the utilization and even 
the prospecting of these deposits.

Anticipating the building of the Alberta and Great 
Waterways Railway into Northern Alberta, a prelim­
inary examination of the deposits was undertaken by 
the Dominion Mines Branch in 1913 and continued in 
1914. Meanwhile, the construction of the railway, 
which will open up and render these deposits avail­
able, is being rushed, and its completion is expected in 
1916.

The investigation revealed the fact that the tonnage 
of bituminous sands in the McMurray area is very 
large, and, although much of the material is low 
grade and in some cases the overburden so heavy that 
mining by open-cut is impracticable, it is found that 
some 20 per cent, of the material, representing many 
millions of tons, may be considered as of commercial 
value.

Bituminous sands have for a number of years been 
used in the construction of various classes of pave­
ments in the United States. The extent to which the 
material has been used appears to have been largely 
determined by the freight rates. The greater portion 
of the bituminous sand used at the present time in 
California for paving purposes comes from the Santa 
Cruz quarries, and is, in many respects, similar to the 
Alberta material. The bitumen contained in the Mc­
Murray rock is, however, much softer. It is believed 
that, with proper manipulation, such as heating, and 
the addition of hardening flux, the penetration of the 
bitumen can be reduced to meet the requirements of 
standard specifications for its successful employment 
in the laying of pavements in substitution of imported 
asphalt.

In view of the fact that the bitumen contained in 
the tar sands of Alberta is softer than the bitumen of 
the California material, arrangements have been made 
by the Mines Branch for the laying of an experiment­
al pavement in the city of Edmonton with the Alberta 
material, the city government having agreed to con­
struct the concrete foundation. Upward of sixty tons 
of suitable material has been assembled for transpor­

tation to Edmonton, and it is expected that the pave­
ment will be laid next summer.

The City Commissioner states that : “If this work 
is successfully carried out it will be of greater value 
to the city of Edmonton and Alberta generally than 
the bringing in of half a dozen industries. ... at 
the present time, we are absolutely suffering for the 
lack of cheap pavement and for the lack of good road 
material, whereby the farmers may haul their products 
to the city on well built roads. The solution of this 
problem will be worth millions of dollars............ ”

At present, all asphaltic paving materials used in 
Canada are imported from foreign countries. In 
1913-1914 the value of these imports reached a total 
of nearly $900,000 and the consumption is rapidly in­
creasing. The value of a cheap and satisfactory pav­
ing material in Western Canada would be very great.

The bituminous sands may also serve as a source of 
pure bitumen, which may be extracted either by di­
sulphide of carbon, the lighter petroleum distillates, or 
by the use of hot water and steam. Among the many 
uses to which this extracted bitumen may be applied 
may be mentioned floorings for many classes of build­
ings—such as mills, hospitals, schools, skating rinks— 
for foundations which require to absorb vibration and 
jars, as in electric power plants, for lining and damp 
courses for cellars, reservoirs, etc., for insulation of 
pipes, and as a source of asphaltic oils.

Attempts in this direction have been made for the 
past twenty years in the United States. No industry 
however, has been established and no extracting plant 
is now in operation. The cause for the failures is not 
far to seek. In California extracted bitumen, at $12 
per ton, cannot compete with petroleum residuum at 
$6.50 to $9.00 per ton. In Alberta, however, bitumen 
extracted at $12 would compete with imported refined 
asphalt, costing $27 to $34 per ton, delivered.

Before such an industry, however, is attempted, all 
available information of the results of many years’ 
serious and often costly experimentation in the United 
States should be consulted.—Dr. Haanel, at the An­
nual Meeting of the Commission of Conservation.

GRANBY.
According to reports from Boston two more furnaces 

of the Grand Forks smelter have been blown in by 
Granby Consolidated, making six sections of that plant 
now in operation. Within another month the two idle 
furnaces will also have been blown in, thereby placing 
the entire battery of eight in commission.

The Hidden Creek smelter continues to operate two 
of its three furnaces ; but the capacity of that plant 
will be increased fully 25 per cent, by the erection of a 
fourth furnace, orders for which have already been 
placed. This will permit of the steady operation of 
three furnaces at Anyox, leaving a fourth furnace in 
reserve.

Through lack of sufficient water at Hidden Creek, 
Granby has lately been shipping matte from that pro­
perty to the Grand Forks smelter for conversion into 
blister copper. As the company secured an “in 
transit” rate of but 25 cents a ton for the transporta­
tion of this material it was considered a good step to 
take.

By July next Granby should be in position to treat 
2,500 tons of ore daily at Hidden Creek, in addition to 
a normal quota of ore at the Grand Forks plant. From 
current operations the company is understood to be 
earning in excess of $100,000 a month.
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SHIPMENTS FROM COBALT.
According to the Cobalt Nugget shipments of ore and 

bullion for the week ending Feb. 19 were far below the 
average, only one small bullion shipment and three 
cars of ore appearing on the weekly list.

'Chambers-Ferland made its first appearance of the 
'year with a car of concentrates shipped to Newark, 
N.J. The concentrates ran about 700 oz. to the ton 
and was the first shipment made since early November 
of last year. The concentrates for the low grade treat­
ed at the Northern Customs mill has been stored owing 
to conditions, but it is likely that more shipments will 
be made shortly. The Temiskaming sent out a ear of 
high grade, containing ore mined from the new dis­
covery made from the 530 ft. level of the Beaver work­
ings. A car of high grade from the Townsite-City com­
pleted the week’s list.

The bullion shipments have been lower during the 
past few weeks, due principally to the annual clean-up 
at the Nipissing high grade mill. The big mine has not 
made a bullion shipment in three weeks, but the mill 
is now in readiness to be in operation within a few 
days. The shortage of power also assisted to keep the 
bullion shipments below normal. O’Brien’s 23 bar con­
signment was the only bullion to leave the camp in the 
week.

The ore shipments, in lbs., were :
Chambers-Ferland................................ 79,980
Temiskaming........................................  87,345
Mining Corp. of Canada—

Townsite City...................................  77,044

PULVERIZERS.
The Jeffrey Manufacturing Company, of Columbus, 

Ohio, have recently issued a new 48 page bulletin, No. 
147, illustrating and describing the prominent features 
of their complete line of swing hammer pulverizers, 
giving full information regarding capacities, speeds, 
horse power, general dimensions, etc. More than 1,000 
of these machines are now in daily operation reducing 
limestone, shale, gypsum, clay, coal, coke, ores, tank­
age, bark, oyster shells, rock for road top dressing and 
many other materials. A free copy of this bulletin may 
be obtained by writing to their home office.

ANTIMONY DEPOSITS AT LAKE GEORGE, YORK 
COUNTY, NEW BRUNSWICK.

According to the Fredericton Board of Trade a valu­
able and extensive deposit of sulphide of antimony 
was discovered in 1863 in York County, N.B., 24 miles 
from Fredericton. Between 1870 and 1885 at least 
three companies operated, and for the most part very 
successfully. From 1909 to 1910 a company operated 
one of these mines, and expended a considerable sum in 
modem equipment, buildings and machinery, which are 
kept in good condition. This company was obliged to 
close down owing to the price then prevailing for 
antimony in its marketable condition, and the long 
distance haul to the then nearest railway shipping 
point, 13 miles. Since then the St. John and Quebec 
Railway has been built, and is now regularly operated 
by the Intercolonial Railway as a part of that system. 
The distance to the latter railway is now only three 
miles, with a down grade all the way.

This metal is used as an alloy for making babbitt 
metal, Britannia metal, music plates, machinery bear­
ings (for high speed), bells, projectiles, enamelling, 
manufacture of glass, paints, vulcanizing rubber, and 
for hardening bullets and shot.

At the present time the price is more than double 
what it was when the work closed down in 1910. With

the greatly improved shipping facilities, the opportun­
ity for reviving this industry is most favorable.

As this metal is comparatively rare, there would be 
in ordinary times a market for all that could be pro­
duced. —

M. C. M. MEN IN NEW YORK.
During the recent meeting of the American Institute 

of Mining Engineers in New York, Michigan College 
of Mines men gathered at the Engineers’ Club for 
luncheon, and swaped stories and experiences. There 
were present : Wm. Kelly, Dr. F. W. McNair, Dr. A. C. 
Lane, W. E. Parnell, F. F. Sharpless, Louis Wright, 
C. V. Drew, W. L. Cumings, Ed. Russell, C. B. Duns- 
ter, F. W. O’Neil, B. B. Hood, A. E. May, J. S. Dun- 
stan, Clarence Boyle, F. J. Hollis, J. M. Longyear, Jr.,
F. B. Burrall, Wm. G. Schneidler, Leo F. Arnold, M. 
S. Walker, W. E. Segsworth, W. Judson, Scott Turner.
G. Rizo Patron, W. Baggaley, R. M. White, Ernest 
Klepetko and R. E. Hore.

Mr. Scott Turner, who is general manager of the 
Arctic Coal 'Co., gave an interesting account of the de­
velopment of the company’s coal mines in Spitzbergen. 
Under very severe conditions Mr. J. M. Longyear and 
his associates have developed, in what was formerly a 
desolate region and uninhabited even by Eskimos, a 
successful enterprise.

Mr. W. L. Cumings, of the Bethlehem Steel Co., gave 
an account of visits to mines in South American coun­
tries, from which he has recently returned.

It was decided to form an eastern Alumni Club and 
arrange to hold luncheons regularly in New York.

GERMANY’S INVASIONS.
The Wall Street Journal says:
That seventh and latest threatened invasion of Eng­

land, directly or through her maritime commerce, by 
submarine attack, must now be put into execution or 
classed with the six preceding threats.

It is worth while to recall what those threats were, 
particularly in view of their virtually negligible mili­
tary value :

First—The British Empire, being held together by 
imperial power, must break up as a result of war with 
united and homogeneous Germany. India, South Af­
rica, Egypt and Ireland were to fight England for their 
freedom at this heaven-sent opportunity; while-Canada 
•was to annex herself to the United States, and Aus­
tralia would seize the chance to declare her independ­
ence.

Second—England’s commerce would be invaded, 
and largely destroyed, by the roving warships of Ger­
many.

Third—The English navy would be worn down by 
piecemeal destruction, called “attrition,” until the 
German fleet could safely give battle to what was left 
of it.

Fourth—A fleet of Zeppelins would invade England, 
attacking her coast defences, and laying waste her 
greatest cities.

Fifth—On the taking of Dunkirk and Calais, new 
Krupp guns, mounted on the Continental coast, would 
shell the opposite English shore, making a special 
Krupp invasion of England.

Sixth—A fleet of transports was forming for the 
land invasion of England by the German army.

The war has now progressed more than six months 
without any material development from these threats. 
Is it to be taken that the threat department of the 
German general staff in the Wilhelm Strasse is a speci­
men of the wonderful efficiency of the great war ma­
chine ?
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HANDING DOWN
By Harold Begbie, in London Chronicle.

Soldier what are you writing
By the side of your cooling gun?

Sir, since I’m stopped from fighting,
A word to my little son.

Tell me the thing you’ve written,
For I love the writer’s art ;

Sir, that to be a Briton 
Is worth a broken heart.

Show me so fine a letter
That you write in trench’s mud ;

Sir, you could read it better 
Were it not for the stain of blood.

Soldier, tell me your story—
Your eyes grow bright and wide ;

Sir, it’s a taste of glory
To think of the young one’s pride !

Would you like to be a soldier, little Tommy-all-my- 
own,

Would you like to tip the Kaiser off his high and 
mighty throne,

Would you like to be with father in a well-dug trench,
Knocking spots off German generals and saluting Gen­

eral French ?

Would I like to be with Tommy, little Tommy-all-my- 
own,

Would I give a month of Sundays just to see how he 
has grown?

Yes ! I’d like to be a dustman in the poorest London 
streets

For the chance of seeing Tommy with a gumboil made 
of sweets.

If you want to be where I am, then I want to be with 
you,

But I’m here to show a tyrant that a Briton’s word is 
true ;

We must stand by little Belgium, we must fight till 
fighting ends.

We must show the foes of Britain that we don’t desert 
our friends.

Don’t you go and think my Tommy, little Tommy-all- 
my-own,

That we’re squabbling here for nothing, that we’re 
growling for a bone ;

We are here for Britain’s honor, for our freedom, for 
our peace,

And we’re also here, my Tommy, -that these wicked 
wars may cease.

Don’t you say that I am funky, don’t you say that I 
am sick,

Boy, I’m half afraid to tell you, but I love it when it’s 
thick—

When the shells come screaming, bursting and whistl­
ing bullets wail;

God forgive me, but I love it, and I fight with tooth 
and nail.

But it’s after—looking round us, missing friends, and 
finding dead,

It is then the British soldier gets a fancy in his head ;
And he swears by God in heaven that the man who 

starts a war
Should go swimming into judgment down a cataract 

of gore.

That’s what makes us such great fighters, and I’d have 
you be the same ;

Love your country like a good ’un, hold your head up, 
play the game.

Be a straight and pleasant neighbor, be a cool, unruf­
fled man,

But when bullies want a thrashing, why you thrash ’em 
all you can.

While you say your prayers, my Tommy, little Tommy- 
all-my-own,

Asking God to save your daddy, I send this one to His 
Throne :— .

Save my little lad from slaughter, guard his heaft and 
mind from wrong,

Keep him sweet and kind and gentle, yes, but make 
him awful strong.

Good night, my little Tommy, here’s your daddy’s 
good-bye kiss,

Don’t forget what I have told you, and remember also 
this—

If I don’t come back to see you I shall die without a 
groan,

For it’s great to fall for freedom, little Tommy-all - 
my-own.

CORRESPONDENCE
INDUSTRIAL ACCIDENTS.

To the Editor of the Canadian Mining Journal :
Sir,—A contributor, “D,” to your February issue, 

page 75, referring to the matter of accident prevention, 
remarks : “While no statistics of the accidents occur­
ring throughout Canada are avaiable,” etc. In some 
senses, no doubt, there is ground for the view expressed 
by your contributor, who may not have been, however, 
aware of the extent to which information on this sub­
ject is gathered and compiled by the Department of 
Labor for publication monthly in the Labor Gazette 
and annually in a carefully compiled statement printed 
in the annual departmental report, as well as in the 
Labor Gazette. The facilities and authorities of the 
department do not perhaps permit the record to be ex­
haustive, but the report furnished contains a large 
amount of what is believed to be pertinent and valu­
able information on industrial accidents. The depart­
ment receives regularly from the various branches of 
the different Provincial Governments, also from differ­
ent Dominion authorities collecting statistics of a par­
ticular class, reports based on returns collected by these 
officials, and, by extensive correspondence and a care­
ful and comprehensive clipping system, collects partic­
ulars also of a large number of accidents in occupations 
not under official regulation. In this way information 
was gathered during the calendar year 1913 concern­
ing 1,500 fatal and 7,195 non-fatal accidents.

Yours, etc.,
F. A. ACLAND, 

Deputy Minister of Labor.
Ottawa, Feb. 11, 1915.
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PERSONAL AND GENERAL
Mr. F. H. Shepherd, M.P. for Nanaimo, Vancouver 

Island, B.C., has ibeen appointed chairman of the Min­
ing Committee of the House of Commons, Ottawa.

Mr. Frederic Keffer, of -Greenwood, Boundary dis­
trict of British Columbia, is now practising as a con­
sulting mining engineer on his own account after hav­
ing been with the British Columbia Copper Co. ever 
since its inception in the spring of 1898.

Mr. Robert Johnston, for eight years chief electri­
cian for the Crow’s Nest Pass Coal Co. at its Coal 
Creek colliery, and who also has -had charge of the 
company’s mine-rescue apparatus at Coal Creek, near 
Fernie, has gone to England on an extended trip.

Mr. O. E. S. Whiteside, of Coleman, Alberta, gen­
eral manager for the International Coal and Coke Co., 
was in Nelson, B.C., on February 9 on his way to Spo­
kane, Washington.

Mr. Lome A. Campbell, general manager for the 
West Kootenay Power and Light Co., -who represents 
Rossland constituency in the Legislative Assembly of 
British Columbia, has been appointed chairman of the 
mining standing committee of that bo-dy.

Mr. T. J. Vaughan-Rhys, for several years connected 
with mining in the Portland Canal district of British 
Columbia, is now developing a mine situated near 
Rocher Deboule mountain, a few miles from New Haz- 
elton, in the Skeena district of that province.

Mr. C. P. Hill, of Montreal, Quebec, vice-president 
of the Pacific Coast Coal Mines, Ltd., operating coal 
mines on Vancouver Island, B.C., is at Victoria, look­
ing into the situation brought about by the recent 
disastrous flooding of the company’s South Welling­
ton coal mine, situated four or five miles from 
Nanaimo, V.I.

Mr. John L. Retallack, of Kaslo, B.C., for many 
years actively associated with mining in Ainsworth 
and Slocan divisions, has been appointed quarter­
master of the British Columbia division of the Third 
Canadian Contingent, and is now with the troops in 
training at Victoria, B.C.

Mr. George O’Brien, instructor in training at the 
Provincial Government mine-rescue station at Fernie, 
Crow’s Nest Pass, B.C., has been gazetted a district 
inspector of mines in British Columbia, a vacancy in 
the inspection staff having been caused by the death 
of the late Mr. Evan Evans at the Coal Creek mines 
on January 2.

Mr. A. Gordon French, metallurgical chemist, who 
in 1911 claimed to have found platinum in commer­
cial quantities in dikes on mineral claims nçar Nelson, 
B.C., and who also about that time was engaged in 
conducting a series of experiments in Nelson with the 
object of separating and saving zinc occurring in con­
junction with silver-lead and iron in ores from Slocan 
district of British Columbia, left Kootenay on Feb. 11 
for Boston en route to Glasgow, Scotland.

Mr. Howard W. DuBois, of Philadelphia, Pa., man­
aging director of the Quesnelle Hydraulic -Gold Mining 
Co., which in recent years expended about $1,000.000 
on an important water supply system to provide for 
extensive hydraulicking operations on its placer-gold 
leases in Quesnel mining division of Cariboo district, 
British Columbia, spent a week or two in Victoria last 
month on business connected with the mining inter­
ests he represents. Last year Mr. DuBois was occu­
pied in Alaska, where his principals have other min­
ing interests.

The second Canadian iand International Good Roads 
Convention and Exhibition will be held at Convocation 
Hall, University of Toronto, March 22 to 26, 1915.

Of the Toronto members of the American Institute 
of Mining Engineers there were present at the New 
York meeting last week, J. B. Tyrrell, W. E. Segs- 
worth, J. M. Clark and R. E. Hore.

Mr. Wakely A. Williams, of Any-ox, Observatory 
Inlet, B.C., smeltery superintendent for the Granby 
Consolidated M. S. and P. Co., went to New York last 
month to there meet the directors of the company 
with the general manager, Mr. F. M. Sylvester, of 
Vancouver, B.C.

The Provincial Mineralogist for British Columbia has 
prepared it he customary “Preliminary Review and Esti­
mate of Mineral Production,” for 1914, which the 
Bureau of Mines of that Province issues early in each 
year, giving brief information of the progress and pro­
duction of the mining industry several months in ad­
vance of publication of the larger “Annual Report of 
the Minister of Mines for British Columbia.”

Prof. Arthur Lakes, of Denver, Colorado, who for 
some months has been living with his son, Mr. Arthur 
Lakes, Jr., manager of the Ymir-Wilcox gold mine, near 
Ymir, Nelson mining division of British Columbia, has 
arranged to give a series of at least four lectures at 
Nelson under the auspices of the local Y. M. C. A. His 
subject will be, says the Daily News, “The Discovery of 
Fossil Monsters in Western America.” The date of the 
first lecture was fixed for February 4.

Several weeks ago Mr. J. W. D. Moodie, vice-presi- 
demt and general manager of the Britannia Mining and 
Smelting Co., Ltd., operating the Britannia copper mine 
and concentrating plant near Howe sound, Vancouver 
mining division, British Columbia, sustained a severe 
loss in the death of his wife, after only a brief illness. 
Mrs. Moodie’s body was taken to southern 'California, 
where her immediate relations reside, for interment 
there. It was accompanied by the bereaved husband 
and family of young children. Afterward Mr. Moodie 
went to New York City, where the Howe Sound Copper 
Co., which controls the Britannia Co., has its headquar­
ters. He was expected to return to Britannia Beach, 
B.C., early in February.

Mr. S. S. Fowler, general manager for the New Can­
adian Metal Co., operating the Bluebell lead mine and 
concentrating mill at Riondel, Kootenay lake, B.C., 
was in Vancouver recently; he left that city on Feb. 
17 for Ontario with the object of attending the an­
nual meeting of the Canadian Branch of the St. John 
Ambulance Association as one of two -delegates from 
British Columbia, and the seventeenth annual meet­
ing of the Canadian Mining Institute at Toronto as 
the official representative of the Western Branch of 
the Institute, of which branch he is chairman for the 
year.

Two more western mining men have lately been be­
reaved by the death of their respective wives. These 
are Mr. Melbourne Bailey, manager of the John Hopp 
placer gold mines near Barkerville, Cariboo district 
of British Columbia, and Mr. J. II. McMillan, mana­
ger of Nos. 5 and 6 mines, Comox colliery, Cumber­
land, Vancouver Island, ILC. Mrs. McMillan was the 
granddaughter of the first white settler in Comox val­
ley—Mr. Adam McKelvie—who went there in August, 
1862.
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Mr. D. G. Small, of Porcupine, was in Toronto last 
week.

The Council of the Canadian Mining Institute has 
recommended that Sir Richard McBride, Premier and 
Minister of Mines of British Columbia ; Hon. G. How­
ard Ferguson, Minister of Mines of Ontario ; and Hon. 
H. Mercier, Minister of Mines of Quebec, be elected 
honorary members of the Institute.

Mr. J. B. Tyrrell has returned to Toronto from New 
York, where he presented a paper on the Beauce gold 
deposits, Quebec, at the annual meeting of the Ameri­
can Institute of Mining Engineers.

Mr. R. E. Hore has returned to Toronto from New 
York.

On January 30, the Rossland Miner published a para­
graph stating that “Mr. James Cronin, the well-known 
mining man of the early Kootenays, is reported to have 
suffered a paralytic stroke at Spokane.” Happily the 
report was incorrect, for late in January Mr. Cronin 
reached Victoria fit and well, having just returned 
south after a field season spent developing lode-mining 
property in ithe Babine region of Omineca mining divi­
sion, and on February 2 he was still in the capital city 
of British Columbia as hearty and energetic as ever.

Mr. A. Fournier, as he was known during the several 
years he was managing a mining company for French 
shareholders having a silver-lead mine and concentrat­
ing mill on the South Fork of Kaslo creek, in Ainsworth 
mining division, British Columbia, but Captain Four­
nier when he rejoined his regiment in France after the 
outbreak of the war, has been taken prisoner by the 
Germans. After his return to France he was made a 
commandant and was soon at the front. Madame Four­
nier, who also returned to France, was informed by the 
French military authorities that her husband had been 
killed in action ; but just after she had arranged for 
masses to be said for the repose of his soul, she received 
a telegram from him informing her that he and his son 
were prisoners and that their captors were treating 
them kindly.

The Jeffrey Manufacturing Company has issued a 
bulletin illustrating and describing belt conveyor 
equipments, and another bulletin describing malleable 
and steel elevator buckets.

HILLCREST CO.’S COMPENSATION LIABILITY.
A press despatch from Lethbridge, Alberta, is as fol­

lows: “Under the Alberta Workmen’s Compensa­
tion Act the Hillerest Collieries will pay over to the 
dependents of the miners who lost their lives in the 
Hillerest coal mine, in southwest Alberta, on June 19 
last, approximately $250,000.

“The agreement between the company and the re­
presentatives of the United Mine Workers of America 
provides for payment of the full amount of compen­
sation,, namely, $1.800, to the dependents of 57 de­
ceased miners, and it is the opinion of the officials 
of the union that the number will be brought up to 90.

“Thirty-two of the deceased men were Austrians. 
Their rights have been acknowledged by the company, 
but no compensation will he paid their dependents 
who reside in Austria until peace has been declared 
between Austria and Great Britain.”

It. may be pointed out that there is a discrepancy in 
the figures above quoted, for even if payment be made 
in the larger number estimated, namely 90, a total of 
only $162,000 will thus be accounted for.

COAL MINE DISASTER IN BRITISH COLUMBIA.
A serious and fatal disaster occurred at the South 

Wellington colliery of the Pacific Coast Coal Mines, 
Ltd., situated within five miles of Nanaimo, Vancou­
ver Island, British Columbia, on the morning of Feb. 
9, when the company’s Fiddick mine was flooded, it is 
thought, by breaking into old mine workings of an 
adjacent property that had not been worked for 
twenty years or more. So far as known 19 men were 
drowned, including Joseph Foy, the mine manager, 
who was overwhelmed by a cave caused by the incom­
ing water when he was endeavoring to rescue some of 
those known to be farther in the mine.

Until the mine shall have been unwatered so that an 
examination may be made, the exact cause of the dis­
aster can only be surmised. What is known, however, 
is that after a blast had been fired there was a sudden 
rush of water, which in a short time filled the lower 
workings of the Fiddick mine. Mr. John H. Tonkin, 
of Victoria, president and general manager of the 
company, has been quoted in district newspapers as 
having stated that the company’s mine maps made it 
appear that the Fiddick workings were not within 
hundreds of feet of the old Alexandra mine workings, 
abandoned years ago, after the mine had been oper­
ated by the Vancouver Coal Co., which also owned the 
No. 1 Shaft and other mines about Nanaimo prior to 
sale to the Western Fuel Co. He said, further, that 
every precaution had been taken to allow plenty of 
barrier space between the Fiddick workings and the 
parts shown on a registered map to have been worked 
when the Alexandra mine was in operation. Accord­
ing to the Fiddick mine map, there had been left a 
solid wall of 100 ft. of coal between the part where the 
flooding occurred and the boundary of the Alexandra 
property. The Provincial Government district mine 
inspector promptly took charge of the mine, and sev­
eral big electrically operated pumps are now being 
used to free the mine from water, but it may take a 
couple of months to do this.

The official report for 1914 on this property is not 
yet available, but the published report of the district 
inspector for 1913 showed that in that year there were 
302 men and 15 boys employed underground during 
the six months of that year the Fiddick colliery was 
operated. These figures do not take into account the 
months May to October, inclusive, when the miners 
were on strike.

The company has a newly opened mine, known as 
the Morden 'Shaft, situated about a mile away from 
the Fiddick mine, so that its output operations will 
not be entirely stopped, but there are not enough coal 
faces open in the new mine to allow of so many men 
being worked1 in it as have been employed in the older 
property. ,

LALLY GOLD MINES.
At the annual meeting of the shareholders of the 

Dally Gold Mines Company at the Windsor hotel, 
Montreal, the board and officers were elected as fol­
lows: President, G. H. Benson ; vice-president, H. M. 
Levine ; directors, W. L. Murray, R. H. Brand, W. 
Snow, J. Thurston Smith, M. L. Rose ; secretary, John 
W. Evans ; treasurer, M. Donnelly.

CALUMET AND HECLA.
The directors of Calumet and Hecla have declared a 

dividend of $5 per share. With the payment of this 
dividend stockholders will have received $124,750,000 
in dividends since the formation of the company.
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SPECIAL CORRESPONDENCE
PORCUPINE, SWASTIKA AND KIRKLAND

LAKE
Power at Porcupine.—The scanty rainfall which has 

proved so serious a factor in entailing shortage of 
power and the closing down of mines in the Cobalt 
section has not caused any inconvenience in the Por­
cupine camp yet. As a matter of fact there was much 
more rainfall in the Mattagami basin above the height 
of land than to the south, and the two plants of the 
Northern Canada Power Company at Sandy'Falls and 
Waiwaiten have not been so adversely affected. At 
the same time the power company thought the situa­
tion sufficiently serious to notify many of the mines 
that they might be obliged to cut off half the power at 
the beginning of March, and many mines have been 
storing coal for the possible emergency. The mild 
weather has made a slight change for the better ; but 
while it thaws in the daytime it freezes at night, and 
vert little moisture finds its way to the watercourses. 
It is quite possible that many companies may have to 
have recourse to their boilers before the spring thaw 
finally comes. As there was power trouble in Porcu­
pine last year most of the companies are quite pre­
pared for the change ; but it will raise costs, neces­
sarily.

McIntyre.—Very satisfactory to the management of 
the McIntyre is the underground development at the 
mine within the past month. The No. 5 vein across 
Pearl lake is showing up splendidly. At the 400 ft. 
level a diamond drill hole had already indicated that 
there was a good grade of ore and the management was 
therefore able to find the vein easily. When first dis­
covered it showed 3 ft. of ore much above the average 
grade of the McIntyre. Now it has widened right 
across the face of the drift and drill holes put into the 
walls show that there is enrichment for 15 ft. of an 
average grade of $9. At the same time the level has 
been cut at No. 4 shaft at the 600 ft. level. Here there 
was a surprise in cutting a good body of ore in the 
station. It is 4i/o ft. wide of a lower grade. It is the 
policy of the management to open up new levels with 
all possible speed. The shaft on No. 5 vein will be con­
tinued down to the 500 ft. level, and No. 4 will be put 
down again directly the drift is well under way at the 
600 ft. Operating costs are showing a satisfactory 
falling off. Last month they were $4.77 a ton on a 150 
ton basis, charging all costs against actual production. 
The milling costs are now below a dollar. The nature 
of the orebodies at the McIntyre makes a lot of dead 
work necessary and the mining costs are therefore still 
a very large proportion of the whole.

Vipond.—An addition is to be made to the Vipond 
mill whereby the capacity will be increased materially. 
The plant is now running very smoothly and a good ex­
traction is being made.

Underground at the 300 and the 200 ft. levels the 
developments on the Davidson vein have been far bet­
ter than could have been anticipated. The grade at 
the 300 ft. level is far higher than at the 200 ft. and 
the width is well maintained at the 200 ft. level, some 
very good ore is being sloped. This is all the more 
satisfactory, owing to the fact that when work was re­
sumed the drift on the Davidson vein showed results 
not at all pleasing to the company. But this lean spot

has now been traversed and the ore is quite spectac­
ular.

Hollinger.—At the 800 ft. level of the Hollinger the 
lean patch in the main vein, which has always to be 
drilled through before the average grade is reached, 
has been traversed. The Hollinger always sinks a 
winze before making connection with the main shaft, 
and this winze is always in lean ore. But the drift at 
the 800 ft. level now shows in the face 4 ft. of ore of a 
character which could not be distinguished from that 
on the first level. As the tonnage of the mill is in­
creased more and more, ore from minor veins can be in­
cluded as profitable ore. These smaller veins are of 
lower grade than those that have furnished the bulk 
of the ore to date. It is this inclusion of smaller and 
less valuable orebodies that is gradually lowering the 
Hollinger average grade, rather than any falling off in 
gold values in the veins originally worked.

It is considered probable that the Hollinger and 
Acme will have 100 stamps falling early in March. 
Sixty of these will be dropping on Hollinger ore and 
40 on Acme. It was at first intended that 80 should be 
on Hollinger and the 20 on Acme ; but the demands of 
the Acme have so grown on development that it was 
deemed advisable to increase the earning from that 
privately owned property at once. The Hollinger mill 
can be speeded up to 900 tons a day without much dif­
ficulty, and for the immediate present this is considered 
enough.

Dome.—Measurement of ore reserves at the Dome 
mine by means of diamond drilling has been definitely 
abandoned, owing to the difficulty in obtaining vertical 
holes. Instead drill holes are being bored at intervals 
of 15 ft. from crosscuts that are being opened up from 
the main levels and a revaluation of the mine being 
made by this means. Costs are still showing a satis­
factory decrease and tonnage a good increase. There 
is no immediate likelihood of a further extension of 
the mill.

Dome Lake.-—An average of 90 tons a day is being 
milled at the Dome Lake, and an extraction of about 
80 per cent, obtained. Good results have been obtained 
by handpicking on the bumping table, and on the belt 
in reducing the percentage of waste milled.

A rich shoot of ore has been opened up on the No. 3 
vein at the 400 ft. level in the east drift. Across 16 in. 
the gold contents are very satisfactory. But veins are 
erratic in width and exceedingly difficult to follow, so 
that a large amount of exploration work is necessi­
tated.

At the annual meeting of the company it was shown 
that the Dome Lake Mining 'Company owed the Hudson 
Bay company $79,000.

There has been some discussion as to the advisability 
of cyaniding the ore ; but it was finally decided to en­
deavor to increase the capacity of the present mill 
rather than to raise the extraction ’by resorting to the 
chemical process of treatment.

Jupiter.—The Jupiter shaft has been allowed to fill 
up. It will be remembered that for some time after the 
McKinley-Darragh relinquished its option the old com­
pany kept the mine pumped out. But the cost was 
material and the mine has been allowed to fill up for 
the present.
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COBALT AND SOUTH LORRAIN
Milling difficulties.—The mills are closing down in 

rotation, but not quite as to schedule. The soft wea­
ther has made no material difference to the situation, 
for although it thaws in the day it freezes at night.

The Northern customs mill and the Dominion Reduc­
tion have resumed operations, and as they are treating 
La Rose, Chambers-Ferland, Kerr Lake, Crown Re­
serve, Drummond Fraction and Caribou Cobalt ore 
there is activity in these properties as usual. The 
Cobalt Lake mill has also resumed after a two weeks’ 
shut down. The Cobalt Reduction mill, serving the 
Townsite and the City of Cobalt, was closed down for 
a week. The high grade mill at the Nipissing has been 
closed down for the annual clean up, but the low grade 
mill has not ceased operations at all as yet. Water is 
so low' in Sasaginaga lake that there is danger to the 
Buffalo, Coniagas and Northern Customs mill from 
this quarter.

The Trethewey mine has been closed down after run­
ning continuously for almost ten years. The immedi­
ate cause is the shortage of power. It was required 
that the mill should be closed down for a month, and 
the company has been running along on so narrow a 
margin of profit for the past four or five months that 
it was decided to cut down overhead expenses while 
the property was idle by discharging the staff and not 
reopening until the price of silver improved. There is 
still a considerable quantity of low grade ore in sight 
in the mine.

Right of Way.—It is reported that the Right of Way 
Mining Company will reopen the mine at Cobalt short­
ly if air can be obtained. The same holds good of the 
Shamrock, Mr. A. M. Bilsky being successful in rais­
ing money for the purpose of further exploration of 
the old prospect.

It is remarkable that since the Workmen’s 'Compen­
sation Act came into force there has not been one seri­
ous or fatal accident in the Northern Ontario mines. 
Some minor accidents have occurred and already the 
commission has been set some difficult problems to 
solve.

Prospecting.—As a preliminary to the discussion on 
the problem of keeping the prospector in the country, 
Mr. B. Neilly, president of the Cobalt branch of the 
Canadian Mining Institute, appeared before the Cobalt 
Board of Trade recently. He stated that whereas 
there were three thousand prospectors in the bush two 
or three years ago, he had it on the best authority that 
there were not more than 300 now. He appealed to the 
Cobalt Board of Trade to co-operate with the Canadian 
Mining Institute to get the law changed so that there 
would be more inducement for the prospector to stay 
in the bush and hunt for the precious metals.

Nipissing.—Nipissing has stopped work at the No. 
64 shaft until such time as there is more power avail­
able. Before stopping work the company cut the sta­
tion at the 1.000 ft. level.

BRITISH COLUMBIA
Renewed activity.—With the approach of spring 

preparations are being made for extending mining ac­
tivity in several of the lode mining districts of the pro­
vince. While no considerable enlargement of opera­
tions is being arranged for at any individual mine, a 
resumption of work at a number of properties indicates 
general endeavor toward progress. It is yet too early

for much preliminary work to be done in the placer- 
gold fields. Where, though it is practicable to work 
to advantage even before the melting of the winter’s 
snow, as in the case where underground work in lode 
mines can be effectively undertaken without much ad­
ditional cost, some men are being employed on various 
properties that had been idle during a longer or short­
er previous period. Among the parts thus affording 
evidence of renewing activity are Ainsworth, Slocan, 
Rossland, Boundary and Ashcroft division of Yale dis­
trict. It may be that in each individual instance the 
number of additional men given employment is small, 
but taken together an appreciably large number is the 
encouraging result.

East Kootenay.
Metalliferous mines.—The only mine in Fort Steele 

division that during January and the early part of 
February shipped ore to the smeltery at Trail was the 
Consolidated Co.’s Sullivan property neary Marysville. 
For six weeks ended February 11, the average quan­
tity received at the smelting works from this mine was 
607 tons a week. At the St. Eugene, also owned by the 
Consolidated Co., ore shipment was suspended early 
in September; it is expected, though, that the pros­
pecting work done latterly in this mine will result in 
other ore shoots being found.

Coal mines.—There is little that is new to chronicle 
relative to coal mining in the Crowsnest district. The 
demand for coke is being favorably affected by the in­
creasing requirements of the Granby Consolidated Co., 
which has blown in more copper furnaces at Grand 
Forks, and railway coal requirements are stated to be 
larger, so these have also in a measure improved the 
local situation. The Crow’s Nest Pass Coal Co. is 
operating mines at two of its collieries, namely, Coal 
Creek and Michel, and coke ovens at Fernie and Michel, 
but is not working full time at either colliery. The 
Corbin Coal and Coke Co. is also sending out coal and 
is looking for an improvement in the demand for this 
fuel.

West Kootenay.
Ainsworth.—Small shipments of ore have been made 

to Trail recently by four mines in this division, name­
ly, the Charleston, J. L. Retallaek & Co.’s Whitewater 
group and Utica, all in the western part of the divi­
sion, and the Early Bird, on the western shore of 
Kootenay lake. A few men have been put to work at 
the No. 1 mine, at which operations had been suspend­
ed for a while ; other properties within a few miles of 
the town of Ainsworth, on which development has been 
continued, are the Silver Hoard, Florence Silver Min­
ing Co.’s Hope group, Olive A. group, and Gallagher. 
It is probable that the Consolidated Co., which also 
owns the No. 1, will shortly resume operations at its 
Banker-Maestro and Highland properties, all of which 
are within easy reach of a shipping wharf at Ains­
worth.

Slocan.—Production has not yet been resumed to any 
considerable extent from mines in Slocan division, 
mine owners generally thinking it better to wait for 
the restoration of terms and conditions that will leave 
them more profit than they would be likely to receive 
under those in force last Autumn. Negotiations have 
been in progress with the object of securing the re­
moval of a charge additional to rates previously paid, 
to which several of the silver-lead ore shippers have 
objected. It is stated that there is a probability of a 
satisfactory understanding being arrived at shortly. 
Meanwhile the higher price now obtainable for spelter 
is influencing mine owners having concentrating mills
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available for operation in connection with their mines, 
and it is expected that if the advance in market price 
of that metal be maintained, the mining and milling of 
lead-zinc ore will be again undertaken at full capacity.

Slocan mines that have made shipments this year are 
comparatively few. Receipts of ore and concentrate 
at Trail from this division to February 12 were as fol­
lows: From Rambler-Cariboo 378 tons, Hewitt (Silver- 
ton Mines, Ltd.),, 64 tons, Idaho-Alamo 58 tons, Reco 
32 tons, Mercury 17 tons; total 489 tons.

Shipments of zinc concentrates from Slocan mines 
to United States smelting works in January were, ac­
cording to the Nels-on Daily News, as follows : Surprise 
600 tons, Rambler-Cariboo 88 tons and Hewitt (Silver- 
ton Mines, Ltd.) 119 tons. The Utica shipped 42 tons 
of zinc ore. The Slocan Record, New Denver, reports 
that 23 cars of concentrates from Surprise ore have 
been shipped from the Ivanhoe mill at Sandon to 
Newark, New Jersey.

Around Sandon development is being continued at a 
number of mines, among them the Payne, Ruth-Hope, 
Slocan Star, Noble Five group, and several others. Of 
the numerous properties tributary to Slocan lake towns 
the Standard, near Silverton, is the most notable ; while 
no production is being made pending an adjustment of 
smeltery charges, development work of considerable 
importance is being done in this mine, and the quan­
tity of ore available for extraction is now large, other 
shoots than those from which ore was being, stoped 
when production was discontinued having been opened 
as progress has been made toward their development.

Nelson.—There is little change to note in mining 
conditions in the parts of Nelson division to which ac­
cess is obtained from the west arm of Kootenay lake. 
To the southward, though, within a few miles of Salmo 
and in Sheep Creek camp, operations are being con­
tinued at a number of properties, four or five of which 
are productive. Lead ore has this year been shipped 
to Trail from Salmo from three neighboring mines, as 
follows: From the H.B. 326 tons, Emerald 270 tons, 
and Leadville 63 tons; the Queen mine has shipped 
109 tons of gold concentrate and the Hope 40 tons of 
ore. Three other gold mines, namely, the Relief in 
Erie camp, the Dundee at Ymir and the Granite near 
Nelson, have each shipped a carload. Total receipts 
at Trail of ore and concentrate from Nelson division 
to February 12 is 863 tons.

. Granite is being shipped from Three-mile Point, 
near the town of Nelson, to Cardston, south-western 
Alberta, for use in the erection of a temple for a Mor­
mon community resident in that district. It is stated 
that between 350 and 400 railway carloads will be re­
quired for the structure, and it is expected that this 
will all be supplied from the neighborhood of Nelson.

Rossland.—Production is being continued on a com­
paratively large scale from Rossland mines, the output 
of which has exceeded an average of 7,000 tons a week 
during the six expired weeks for which figures are 
available. The total of 42,189 tons received at Trail 
does not include milling ore put through the Le Roi No. 
2 'Co.’s concentrator. The proportions of the several 
mines are as follows : Centre Star group 23,804 tons, 
Le Roi 16,834 tons, Josie group (Le Roi No. 2 Ltd.) 
1,546 tons, Phoenix 5 tons. Both the Centre Star and 
Le Roi groups are owned and operated by the Con­
solidated Mining and Smelting Co. of Canada, Ltd. The 
Phoenix is a small mine situated in the South Belt of 
Rossland camp, on which lessees recently commenced 
work ; another property to which attention is again be­
ing turned is the Blue Bird, of which the Rosalia Min­

ing Co. lately granted a lease to a Spokane man, who 
is expected to shortly ship ore from it to Trail.

The report of the Le Roi No. 2 Co.’s Josie mine for 
December, sent by the company’s managers at Rossland 
to London, has been received from England. It gives 
the following information : “Shipped to Trail 823 tons 
of ore and 68 tons of concentrate. The receipts from 
the smeltery were $9,648, being payment for 903 tons 
of ore, and $642, for 41 tons’of concentrate ; sundry 
receipts were $639; total receipts, $10,929. Estimated 
working costs for the corresponding period were as 
follows : Ore production, $5,000; milling, $500; devel­
opment, $1,500 ; total $7,000.”

Trail.—On January 30 a fire occurred in the roaster 
department of the Consolidated Mining and Smelting 
Co.’s smeltery. In a brief published account of the 
damage done the loss was placed at about $2,000.

The total quantity of ore and concentrate received 
at the smeltery during six weeks ended February 11 
was 50,019 tons. Of this, 44,279 tons came from the 
company’s own mines, namely, from the Sullivan group 
in East Kootenay 3,641 tons, and from Rossland 40,638 
tons, of which 23,804 tons was from the 'Centre Star 
group and 16,834 tons from the Le Roi. Custom ores 
received totalled 5,740 tons, this quantity including 101 
tons from mines in Ainsworth mining division, 549 
tons from Slocan, 863 tons from Nelson division, 1,551 
tons from Rossland, 152 tons from Boundary district, 
17 tons from Lardeau, 8 tons from Yale district and 
2,499 tons from the State of Washington.

Boundary.—In the early part of February two more 
blast furnaces were blown in at the Granby Consoli­
dated Co.’s smeltery at Grand Forks, these bringing 
the total in blast up to six. It is thought probable the 
remaining two will also be in operation soon. The 
Grand Forks Gazette says: “Somewhat of an experi­
ment is now being tried in the shipment of matte from 
the Granby Co.’s smeltery at Anyox, Observatory inlet, 
to the company’s reduction works at Grand Forks, to 
be reduced to blister copper. By this system work 
will be facilitated at Anyox, while the matte will serve 
as a flux at the Grand Forks works. During the latter 
part of January a shipment of 1,300 tons of matte 
reached Grand Forks from Anyox, a shipment of 1.500 
tons, will come about February 15, and a further ship­
ment of 1,500 three weeks later.”

Reports from Franklin camp, north fork of Kettle 
river, tell of much activity in that part of the Grand 
Forks mining division. While the Union is the only 
producing mine at the present time, ore is being de­
veloped on other properties. There are numbers of 
prospectors at work, and the outlook is more promis­
ing than for years past.

The statement is made in district newspapers that 
the British Columbia Portland Cement Co. ’s manufac­
turing works and plant at East Princeton, Similka- 
meen, will shortly be offered for sale, as the company 
is being wound up. It is stated further that the In­
land Development Co., of which Mr. J. J. Warren is 
head, is regarded as a probable purchaser.

General Notes.
One of the resolutions passed at the annual meeting 

of the Nelson Conservative Association, held on Feb. 
9, was as follows: “Resolved, that this association 
desires to urge upon the Dominion Government the 
great importance of immediate financial assistance to­
ward the zinc smelting development and further ex­
periments in Nelson B.C.”
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It has been announced from Spokane, Washington, 
that an ore testing department for the purpose of de­
termining the constituents, value, and uses of ores, 
rocks and chemical deposits submitted from any part 
of the North-West has been organized as a new feature 
of the annual North-West Mining Convention arrang­
ed to be held in Spokane February 22 to 27.

NOVA SCOTIA
Coal Outputs.—Outputs have been very restricted 

since the opening of the year, and production for 
January was the lowest for many years past. The 
Glace Bay mines of the Dominion Coal Company pro­
duced 256,000 tons, compared with 348,000 in January, 
1914, and this reduction may be taken as typical of 
the other operating companies.

The Cape Breton Coal, Iron and Railway Company 
closed down its Broughton colliery during January. 
This mine was yielding about two hundred tons per 
day. It has had a very chequered career, and it is 
not expected that the colliery will re-open until the 
financial situation improves.

The Dominion Coal Company temporarily discon­
tinued work at No. 2 colliery, placing the men in No. 
22 mine, the output of which has been increased about 
50 per cent. No. 21 colliery will resume opérations 
towards the opening of navigation.

The Acadia Coal Company is -considering the me­
thod of recovering the Allan shaft after the recent 
explosion. The shafts have been sealed since about 
the middle of December, and analyses of the mine 
air seem to indicate that the fire, if one existed, is 
practically extinguished. If it is decided to recover 
the area presumably affected by the fire, the opera­
tions will probably be guided by the principle suc­
cessfully followed in similar cases of bringing for­
ward the ventilation in a series of air locks, thereby 
avoiding the access of oxygen to the fire area. In 
view of the possible necessity for exploration of the 
un-ventilated area and the use of oxygen apparatus 
in this connection, the Acadia Company is training 
men in the use of apparatus daily, and has brought 
the equipment to a very efficient state. The fact that 
the management is going about the recovery of the 
Allan shaft in such a methodical manner, and is pre­
paring so thoroughly, should lead to successful opera­
tions when the time comes to carry them out.

THE EXPORT OF NICKEL MATTE.
Ottawa, Feb. 11.

Correspondence between the Canadian Government 
-and the Acting High Commissioner in London regard­
ing the measures taken to prevent Canadian nickel go­
ing to Germany, was brought down to-day by the 
Prime Minister.

Sir Robert wrote on November 20, forwarding a 
copy of the report of Mr. Graham Bell, financial comp­
troller of the Railway Department, who had acted for 
the Dominion Government in their arrangement with 
the International Nickel Company. On December 11, 
'Sir George Perley cabled that the arrangement was 
considered by Sir Francis Ilopwood, chairman of the 
sub-committee appointed for the purpose of curtailing 
the enemy’s supplies, as perfectly satisfactory. In a 
'subsequent letter Sir George spoke -of the arrangement 
being submitted to Mr. Churchill. Mr. Bell’s report 
was considered quite satisfactory. On December 23 
Premier Borden cabled for confirmation of the opin­

ion of the Imperial Government, as there had been 
complaints in the press of nickel reaching the enemy. 
Sir George Perley replied by cable that Sir Francis 
Ilopwood assured him the British Government were 
quite satisfied with the arrangements made “and ap­
preciate the steps you have taken to assist them in this 
important matter.”

The correspondence closes with the following letter 
to Mr. Graham Bell from W. A. Bostwick, assistant to 
the president of the International Nickel Company, 
New York :

“The statement that the Krupps are interested in 
the International Nickel Company has again been 
shown in attached article from the Journal of Com­
merce. To our positive knowledge, the Krupps have 
absolutely no influence in the affairs of the Interna­
tional Nickel Company. Our list of stockholders of 
record show that only 158 shares of common and 263 
shares of preferred stock are owned by stockholders 
residing in Germany and Austria. An examination of 
the list of stockholders of record is open to any one 
of our Canadian stockholders, and we should be glad 
to extend the opportunity of extending the same to 
you should you so desire. This constantly recurring 
statement of Krupps ’ ownership and influence in this 
company is becoming exceedingly annoying, and we 
trust that some means can be speedily found by which 
it can be definitely refuted.”

The annual general meeting of the shareholders of 
the Intercolonial Coal Mining Company, Ltd., will be 
held at the office of the company, Room 413 Dominion 
Express building, Montreal, on Wednesday, the 3rd 
day of March, 1915, at noon.

Officials of steel companies are concerned over sud­
den advance of 50 per cent, in price of manganese fol­
lowing Germany’s blockade against England, which 
it is feared may interrupt the shipping of that alloy to 
United States. A lot of 200 tons for Pittsburg steel 
makers a few days ago was sold at $100 a ton, deliv­
ered. Prior to this, manganese could be purchased in 
Baltimore at $68 a ton.

BOOK REVIEWS.
THE CYANIDE HANDBOOK—By J. E. Clennel, Sec­

ond Edition, Revised and Enlarged—McGraw-Hill 
Book Co., 1915—Price $5.00—For sale by Book De­
partment Canadian Mining Journal.
In this new edition of Mr. -Clennel’s authoritative 

work every effort has been made to bring the informa­
tion on all important sections of the subject up to date. 
New sections deal with improved methods of crushing 
and grinding, hydraulic classification, filter-pressing, 
vacuum filtration, agitating and aerating devices, zinc 
and aluminum devices, etc.
MINING COSTS OF THE WORLD—By Edmond 

Norton Skinner and H. Robinson Plate—McGraw- 
Hill Book Co.—Price $5.00—For sale by Book De­
partment Canadian Mining Journal.
This is a compilation of cost and other important 

data on the world’s principal mines. It is a compila­
tion of results obtained at the various properties. The 
figures are taken mainly from the companies’ annual 
reports and financial statements and from the authors’ 
personal notebooks. Accompanying the.data are brief 
descriptions of the mines and methods. These descrip­
tions are too brief to allow of intelligent comparisons 
of costs at several properties. However, to those who 
know the conditions the book will prove very useful.
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ASBESTOS CORPORATION OF CANADA.
According to the third annual statement of the 

Asbestos Corporation of Canada the operating profit 
for 1914 was $343,236, showing a gain of $77,304. After 
increased expenditure on renewals and betterment and 
the creation of a special reserve of $40,000 for possible 
loss the year’s surplus of $68,183 shows a gain of $13,- 
418. This brings the total surplus up to $191,031.

The balance sheet shows that the company has 
strengthened its position materially. The current as­
sets increased by $71,332, while current liabilities fell 
off to the extent of $36,609.

The profit and loss account offers the following 
comparisons:

1913. 1914.
Operating profit .... ... $270,932 $343,236
Renewals, etc............. 67,416 85,052
Special reserve ........ 40,000
Bond interest............ 148,750 150,000
Total deduction........ 216.166 275,052
Surplus for year .... 54,765 68,183
Previous surplus .... 68,082 122,847
Total surplus............ 122,847 191.031

The chief.features of the balance -sheet afford the
lowing comparisons :

Assets.
1913. 1914.

Property account ... . .$9,065,703 $9,062,122
Cash under trust deed 40,140 41,261
Bonds in treasury ... 25,000 25,000
Inventories of asbestos,

etc.............................. .. 344,163 366,642
Accounts and bills re-

ceivable..................... .. 207,128 326,992
Cash............................... ,. 524,390 453,379

$10,216,502 $10,288,077
Liabilities.

1913. 1914.
Preferred shares......... . .$4,000,000 $4,000,000
Common shares.......... . 3,000,000 3,000,000
Bonds issued ............... . 3,000,000 3,000.000
Accounts payable . ... 72,437 52,130
Accrued liabilities . ... 5,010 3,101
Liabilities in suspense 16,207 1,814
Special reserve .......... 40,000
Surplus.......................... . 122,847 191,031

$10,216,502 $10,288,077
The president, W. G. Ross, in reporting on behalf of 

the board to the shareholders says :
“The statement of profit and loss for the year shows 

a gross profit before providing for interest on the 
bonds and provision for renewals and betterments, 
etc., of $343,236.11, as compared with $270,932.37 for 
the previous year.

“The amount expended on additions and betterments 
to the property during the year amounted to $85,052.70 
as compared with $67,416.78 expended during the pre­
vious year ; and there has been provided in a special 
reserve account an amount of $40,000 for doubtful ac­
counts.

“The properties of the company were operated 
throughout the year with the exception of the British 
Canadian property at Black Lake, which was closed 
down during the winter months. As mentioned in the 
last annual report, the production of this property has 
not been satisfactory owing to the small percentage of 
yield of asbestos, and while the reopening of the Stand­
ard pit has slightly improved the yield during the past

summer, the mill results from this property are disap­
pointing. In order to further explore the properties 
at this place your directors decided to tunnel from the 
present pits towards and under the old Manhattan pit ; 
the driving of this tunnel will take at least one year, 
but when completed will not only have the object of 
prospecting your Black Lake property, but will prove 
the value of the Manhattan pit and if successful will 
allow of economical handling of the rock from this pit.

“The change in the hoisting and handling facilities 
at Kings pit have been further considered and studied, 
and your directors have decided to carry out the im­
provements during the summer of 1915 in order that 
the new plant may be put in operation early in the 
spring of 1916. The cost of this change involves an ex­
penditure of approximately $200,000.

“In this connection before deciding to proceed with 
the new equipment your directors deemed it advisable 
to prospect the property immediately adjacent to the 
pit by diamond core drilling. This work was proceed­
ed with throughout the year, the results of same being 
highly satisfactory. Two holes were drilled in the pit 
to a depth of 400 ft. below the present bottom, which 
showed equally as good material - as that which had 
been extracted. Based on this depth, the territory 
prospected, which is only a comparatively small part 
of the company’s property, showed a tonnage sufficient 
for over 40 years’ operation.

“The machinery and plant of the company has been 
maintained and improved, owing to the disturbed condi­
tions the development of the properties was curtailed 
during the latter half of the year.

“The company’s office at Hamburg was perforce 
closed at the outbreak of hostilities and unsettled the 
business of the company, over one half of which was 
done in Germany and Austria, the effect of which will 
be felt more during the coming year. Your directors, 
however, hope for increased demand from England, 
and with the orders on hand from the United States 
that the results of the coming year, in spite of the un­
settled conditions, should be fairly good under the cir­
cumstances.

“Your directors would call your attention to the 
strong financial position of the company, the advan­
tage of which cannot be overestimated during such un­
usual and disturbing conditions. The tonnage produc­
ed was the same as last year. The unfilled orders on 
hand amount to $666,214.50.

C. M. I. WESTERN BRANCH MEETING.
1 lie nineteenth general meeting of members of the 

Western Branch of the Canadian Mining Institute will 
be opened at Victoria, B.C., March 11, 1915, at 11 a.m.

At this meeting routine business will be transacted 
and several papers having particular reference to coal 
mining on the Coast, mine-rescue apparatus, first aid 
to the injured, and on other matters relatino- to the 
mining industry, will be read and discussed.

All members of the Canadian Mining Institute in
good standing residing in British Columbia or the
neighboring parts of the United States are, by virtue
of such membership, also members of the Western
Branch. Members are earnestly requested to make an
eftort to attend the ensuing meeting, and are cordially
invited to contribute papers on matters relating to
mining for reading at it; also to kindly notify the
secretary that they will do so, if such be their inten­tion.

Non-members will also be heartily welcome to at-
tend, and to take part in the discussion of the papers 
submitted to the meeting.
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MARKETS
STOCK QUOTATIONS.

(Courtesy of J. P. Biekell & Co., Standard Bank Bldg., 
Toronto, Ont.)

< ' February 23, 1915.

New York

Alaska Gold .........................

; Curb.
Bid.

.................... 27%

.................... 00%

Ask.
.28
.01

Braden Copper ... 
California Oil . . . .

.....................06%

...........  276.00

.....................34

.06%
279.00

.35
Giroux Copper .... .....................00%

........... .24%
.01
.25

Granby................... .................... 66%
.................... 18%

.67

.18%
■ 12% 

133.00
Nevada Copper .. .................... 11%

...........  131.00
Ray Cons. Copper 
Standard Oil of N. 
(Standard1 Oil of N. 
Standard Oil (old) 
iStandard Oil (subs

.................... 16 .16%
191.00
389.00

Y...........

) ...........

.......... 189.00
............ 386.00
........... 1200.00

.................... 06% .06%
•03%.03%

.....................39 .41
Inspiration Copper .....................18% .18%

.....................01% .01*

.....................02% .02%

Porcupine
5% ? ’ v

Stocks.
Bid.

.................... 02
Ask

•02%
.................... 06% .07%
.................... 24% .25%
........... 5.80 6.00
.................. 16 .20

........... 22.00 22.40
...................09% .10%

.34
.................. 02

.....................02 .02%

.....................00% .00%
.02

Preston East Dome .................01% .02
.12 .17

.................06 .09
Porcupine Crown .83

.............37% .38

Cobalt Stocks.
Bid. Ask.

.02%
...............27 ,27%

.....................70 1.00
Chambers Ferland ...................12 .15

4.75 5.00
...............72 .77

.02

.01

.00% .00%
.04Great Northern . . .

.01 .01%

Hudson Bay ........ .20 .30

Kerr Lake ......................... ............... 4.50 4.80
La Rose ...................................................... 67 .73
McKinley............................... .43
Ndpissing................................ 5.60
Peterson Lake ................... ........................ 22% .23
Right of Way ............................................. 03% .03%
Leaf........................................ ........................ 02% •02%
Silver Queen ............................................. 02
Temiskaming......................... ........................ 17% ■ 17%
Trethewey.............................. ........................ 10 .14
Wettlaufer............................. ........................ 05 .06
Seneca Superior................... ............... 1.00 1.50

TORONTO MARKETS.

Feb. 23—(Quotations from Canada Metal Co., Toronto.) 
Spelter, 11 cents per lb.
Lead, 5% cents per lb.
Tin, 44 cents per lb.
Antimony, 21 cents per lb.
Copper, casting, 17 cents per lb.
Electrolytic, 17 cents per lb.
Ingot brass, yellow, 10; red, 12 cents per lb.

Feb. 23—(Quotations from Elias Rogers Co., Toronto.) 
Coal, anthracite, $8.00 per ton.
Coal, bituminous, $5.25 per ton.

GENERAL MARKETS.

Feb. 19—Connellsville coke, (f.o.b. ovens).
Furnace coke, prompt, $1.55 per ton.
Foundry coke, prompt, $2.00 to $2,50 per ton. 

Feb. 19—Tin, straits, 39.50 cents.
Copper, Prime Lake, 14.02 to 14.87% cents. 
Electrolytic copper, 14.55 to 14.65 cents.
Copper wire, 15,87% cents.
Lead, 3.85 to 3.90 cents.
Spelter, 9.50 cents.
Sheet zinc, (f.o.b. smelter), 12.00 cents. 
Antimony, Cookson’s, 21.00 cents.
Aluminum, 19.00 to 19.50 cents.
Nickel, 40.00 to 45.00 cents.
Platinum, soft, $43.00 to $44.00 per ounce. 
Platinum, hard, 10 p.c., $47.00 per ounce. 
Bismuth, $2.75 to $3.00 per ounce.
Quicksilver, $60.00 per 75-lb. flask.

SILVER PRICES.
New York London 

cents. pence.
February—

9.................................................................. 48% 22*
10..................................................................  48% 22%
H.................................................................. 48% 22%
12..................................................................................... 22%
13.................................................................. 48% 22%
15 ............................................................... 48% 22%
16 ............................................................... 48% 22%
17 ............................................................... 48% 22%
18 ............................................................... 48% 22%
19 ............................................................... 48% 22%
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Fairbanks Scales
Made weighing accurate. Built for all classes of 

material they will weigh accurately within the limi­
tations accepted by common practice. The Fairbanks 
Springless Dial Scale with its quick reading dial, will 
save from 20 to 50% of your time.

Fairbanks Morse-Pumps
For high or low pressure with valve pot pump 

end or otherwise. They are made in styles to suit 
any purpose and to handle any liquid or semi-liquid. 
They are extremely simple in construction and all 
parts are absolutely interchangeable.,

Valves
Fairbanks-Valve discs may 

be replaced in one minute with­
out disconnecting the line. All 
Fairbanks Valves are packed 
with Plametto Packing.

Track Tools
' Gauges, Drills, Shovels, Picks, 
Hammers, Railway Motor Cars, 
Industrial Track.

Engines
Fairbanks-Morse Oil and Gas­

oline Engines are always chosen 
by Government and individual 
alike, when power is required 
in isolated communities. They 
will serve you well and eco­
nomically.

Electric Motors
For distant control or heavy 

service the Fairbanks-Morse In­
ternal Starter Motor, is un­
equalled. They are very eco­
nomical and will take less 
power to start under full load 
than any other type of motor.

JVJ I NING equipment 
must be, above all, 

reliable, always ready for 
work when needed, and 
capable of withstanding 
the severest service.

It is just such equipment 
that we offer for your 
consideration.

Each line is built by 
leaders in it’s field and is 
above all strong and 
reliable.

Let us submit quotations 
on goods to fill your 
various requirements

Pipe
Byers Genuine Wrought Iron 

Pipe gives uniform, dependable, 
continuous service. It is re­
markably free from sudden 
failures and is ready for almost 
any emergency.

Barrett Jacks
The original Barrett Jacks 

are known to everyone as the 
strongest and most durable 
Jacks made.

Hoists
Steam, Gasoline or Power 

driven, our hoists are powerful 
and simple. They will not 
easily get out of order and will 
stand the roughest service.

Dump Cars
For good workmanship and 

material there are no cars made 
better than the Orenstein Arthur 
Koppel, from track to the last 
rivet they are recognized by 
engineers as leaders.

Machine Shop Supplies
Machine Tools of every description, lathes, 

drills, saws, grinders, etc. Each line built by leaders 
in their field. Cleveland Twist Drills and Reamers, 
Little Giant Taps and Dies, Forges, Yale & Towne 
Blocks. A complete machine shop can be supplied 
from anyone of our warehouses.

Elevating Machinery
We are prepared to quote prices on complete 

elevating and conveying machinery whether chain, 
belt or spiral hangers, pulleys, shafting, bearings, 
belt, etc.

The Canadian Fairbanks - Morse Co. Limited
Montreal
Winnipeg

St. John 
Regina

Quebec
Saskatoon

Ottawa
Calgary

T oronto 
Edmonton

Hamilton
Vancouver

Fort William 
Victoria

When answering Advertisements please mention The Canadian Mining Jouenal.
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PROFESSIONAL DIRECTORY.
The very best advice that the publishers of the Canadian Mining Journal can give to intending purchasers of mining stock is to 

consult a responsible Mining Engineer BEFORE accepting the prospectus of the mining company that is offered them. We would also 
strongly advise those who possess properties that show signs of minerals not to hesitate to send samples and to consult a chemist or essayer 
Those who have claims and who require the services of a lawyer, with a thorough knowledge of Mining Law, should be very careful with 
whom they place their business.

ENGINEERS, METALLURGISTS AND GEOLOGISTS.

Dominion of Canada. Gwillim, J. C. Smith, Sydney. Smith, W. H.
Ontario Handley, John. Maurice W. Summerhayes. Ross, J. G.

Astley, J. W. Hassan, A. A. Tyrrell, J. B. British Columbia
Cohen, S. W.
Campbell & Deyell.

Haultain, H. E. T.
Hille, F. Quebec

Brown & Butters.
Fowler, S. S.

Carter, W. E. H. Loring, F. C. Burchell, Geo. B. FOREIGN-New York
McEvoy, Jas. Cohen, S. W. Canadian Mining & Explora-

Ferrier, W. F. Scott, G. S. DePencier, H. P.
Hardman, J. E.

tion Co., Ltd.
Colvocoresses, Geo. M.

Forbes, D. L. H. Segsworth, Walter E. Hersey, Milton L. Dorr, Jno. V.N.
Graham, S. N. Smith, Alex H. Johnson, W. 8. Hassan, A. A.

ASSAYERS, CHEMISTS AND ORE TESTERS.

Dominion of Canada 
Ontario

Canadian Laboratories, Ltd. Dr. J. T. Donald Foreign-New York
Ledoux & Co.Belleville Assay Office.

Campbell & Deyell Quebec
Heys, Thos. & Son Hersey, Milton Co., Ltd

ENGINEERS, METALLURGISTS AND GEOLOGISTS.

y^STLEY, J. W.
Consulting Mining Engineer,

24 King Street West,

TORONTO, CANADA.

Phone M, 129, Code: Bedford McNeill

CARTER & SMITH
Consulting Mining Engineers

Herman! Building, 19 Wilton Ave. 
TORONTO

W.E. H. Carter B.A. Sc. Alci. H. Smith, M.I.M.M.

gROWN & BUTTERS
Mining Geologists and Metallurgical 

Engineers
PRINCE RUPERT, B.C.

ÇOHEN, SAMUEL W., E. M.
Consulting Engineer,

Room 601, Dom. Express Bldg. Montre»
General Manager,

Crown Reserve Mining Co. Ltd.
Cobalt, Can.

DURCHELL, GEO. B.
Mining Engineer

Lignite and Bituminous Coal Mining 
Examinations and Reports

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

Colvocoresses, George M.,
Mining Engineer

General Manager
Consolidated Arizona Smelting Co., 

Humboldt, Ariz.

Canadian Mining and
Exploration Co., Ltd.

Consulting Mining Engineers. 
Mines and Prospects Purchased

-

£)EpENCIER, H. P.

Consulting Mining Engineer
Room 613, Dominion Express Bldg.,

MONTREAL.
Phone Main 4984 P. 0. Box 763

and Financed-
42 Exchange Place, New York

Canadian Offices :
Traders Bank Building, Toronto 

Drake Block, Victoria, B.C.

pVANS, J. W.

Mining Engineer,
Mines and Mining Properties exam­

ined and reported upon. 
Belleville, Ontario.

pERRIER, W. F.
Mining Engineer and Geologist

204 Lumsden Bldg., Toronto, Ont. 
General Manager, Natural Resources 

Exploration Co., Limited.

pOWLER, S. S.

Mining Engineer,

NELSON, B. C.

pORBES, D. L. H.

Mining & Metallurgical Engineer
Chuquicamata, Chile

Chief Construction Engineer for 
Chile Copper Co.

QRAHAM, STANLEY N., B.Sc.

Mining Engineer

HALIFAX, N.S.

QUESS & HAULTAIN

Mining & Metallurgical Engineers
123 Bay Street 

TORONTO CANADA

When answering Advertisements please mention The Canadian Mining Journal.
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PROFESSIONAL : DIRECTORY.
CONTINUED FROM PRECEDING PAGE.

ENGINEERS, METALLURGISTS AND GEOLOGISTS.

QWILLIM, J. C.

Consulting Mining Engineer,
KINGSTON, ONT.

JKDRING, FRANK C.

Mining Engineer,
Home Life Building, Toronto, Ont.

Cobalt, Ont.

JOHN V. N. DORR
Consulting and Metallurgical 

Engineer
30 Church Street - New York City

First National Bank Building, 
Denver, Colorado.

J-JANDLEY, JOHN

Mining Engineer and Metallurgist

SUDBURY, ONT.
Code : Bedford McNeill, 1908.

jyjCEVOY, JAMES

Mining Engineer,
Stair Building,

TORONTO.

gEGSWORTH, WALTER E.

Mining Engineer,
103 BAY ST., TORONTO.

PHONE MAIN 2311

{-JARDMAN, J. E.

Consulting Mining Engineer

MONTREAL, CANADA.

PICKINGS, H. B.

Mining Engineer
METROPOLE BUILDING 

HALIFAX, N.S.

gMITH, SYDNEY.

Mining Engineer,
H AILEYBURY, ONT.

J-JASSAN, A. A., COBALT, ONT.
Mining Geologist and Consulting 

Engineer.
61 Waldorf Court, Brooklyn, N. Y. 
Examination, Management and Operation 

of Mines in Ontario, Quebec and Nova Scotia.
Any Code. Cable Address : “Asghar”

pOSS, JAS. G., B. Sc. McGill,
M. Amer. Inst. M. E.

Consulting Mining Engineer,
MILTON HBRSEY CO., LTD.

171 St. James St., MONTREAL.

gUMMERHAYES, MAURICE W. 
Mining Engineer,

Manager
Porcupine-Crown Mines, Limited

Timmins - Ont.

J-JILLE, F.

Mining Engineer.

Mines and Mineral Lands Examined 
and Reported On.

Port Arthur, Ontario, Canada.

SCOTT, G.S. TORONTO
Mining Engineer and Geologist

Valuations and General Reports. 
Development of Ore Bodies

Planned and supervised.
Geological Surveys.
Detail Prospecting of Properties 

Superintended.
Examination of Prospects.
Microscopic Examination of Rocks.

Care Canadian Mining Journal

TYRRELL, J. B.

Mining Engineer,
584 Confederation Life Building,

TORONTO, - - CANADA.

Phones 1office Main 6935 rnones j Res LaChine 218

JOHNSON, W. S.

CONSULTING MINING ENGINEER

Canada Life Bldg, MONTREAL.

What is your specialty ?
What is your address ?
Our readers want to know.

LAWYERS

Telephone Main 
3813

E. M. Chadwick, K.C 
David Fasken, K.C. 
M. K. Cowan, K.C. 
Harper Armstrong 
Alexander Fasken 
Hugh E. Rose, K.C. 
Geo. H. Sedgewick. 
James Aitchison

Cable Address: “Chadwick” Toronl 
Western Union Coc 

Beatty, Blackstock, Faske 
Cowan & Chadwick 

Barristers, Solicitors, Notaries 
Offices : Bank of Toronto,

Cor. Wellington & Church St 
58 Wellington St. East

Toronto

G. G. S. Lindsey, K.C.
Telephone Main 6070 counsel with
Cable Address: Gregory & Gooderham,
Codes“y' Toronl° Barristers and Solicitors, 
Broomhall, Canada Life Building,
McNeil’s 1906 Toronto
Commissioner tor taking 
affidavits in British Columbia.

Rhone Main 2311 Cable Address
“Segsworth” Toronto

R. F. SEGSWORTH
Barrister, Solicitor, Notary, Etc. 

JARVIS BUILDING 
103 Bay Street - TORONTO

When answering Advertisements please mention The Canadian Mining Journal.
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ASSAYERS, CHEMISTS AND ORE TESTERS.

MILTON HERSEY CO., LTD.
Chemists and Mining Engineers

Assays of Ores Tests of all Materials
DR. MILTON L. HERSEY, President

(Consulting Chemist to Quebec Government)
JAMES G. ROSS

Consulting Mining Engineer
HEAD OFFICE: 171 St. James St., MONTREAL

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 be 
supplied.
SUDBURY - ONT.

Laboratory of

DR. J. T. DONALD
(Official Analyst to Dominion Government)

ASSAYS OF ORES

Analyses and tests of all kinds of commercial 
* products. Cement Testing, Coal, &c.

318, Lagauchetiere St. West, Montreal

JOHNSON, MATTHEY & CO. LTD.
Buyers, Smelters, Refiners & Assayers of 
Gold, Silver, Platinum, Ores, Sweeps, 
Concentrates, Bullion, &c.
Offices—Hatton Garden, London, E.C.
Works—Patricroft, Manchester, England

STEEL SALESMAN WANTED
to represent a well known manufacturer of 
Hollow and Solid Drill Steel. Must be a first 
class man with thorough knowledge of 
the mining trade in the western territory. 
Apply with full particulars. Box I, Canadian 
Mining Journal.

Phone M. 1889 Cable address “Heys’ ’
Established 1873.

pjEYS, THOS. & SON,

Technical Chemists and Assayers,
Rooms M and N, Toronto Arcade 

Yonge Street, Toronto, Ont.
Sampling Ore Deposits a Specialty.

CAMPBELL & DEYELL, Limited
Ore Samplers, Assayers 

and Chemists

Cobalt, Ont.
South Porcupine, Ont.

C. G. CAMPBELL,
General Manager.

Hugh Boyle, Secy. Jas. E. Boyle, Mgr.

DOMINION DIAMOND DRILLING CO., Ltd.
SOUTH PORCUPINE, ONT.

Telephone 213 Box 506

CORE BORING SOUNDINGS CONTRACTORS

Smith & Travers Diamond Drill
Company, Limited

Box 169, SUDBURY, ONT. 
All classes of Diamond Drilling done. 

Engineer’s Reports on All Work, Furnished.

POSITION WANTED
Want position as engineer erecting 
steam plants and electric equipments 
of different types, used to Westing- 
house, G. E. and Allis-Chalmers 
apparatus.

A. J. E. CATTO,
41 7th Ave., Ville St. Pierre, MONTREAL

LEDOUX & CO.
Assayers and Samplers

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

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

We are not Dealers or Refiners.

CANADIAN LABORATORIES 
LIMITED /

ASSAYERS AND CHEMISTS

ASSAY OF ORES
All commercial products 
tested and analyzed

OFFICES AND LABORATORIES.
24 ADELAIDE STREET WEST

TORONTO, ONT.

Belleville Assay Office
Assays and Analyses of Ores 

and Minerals.

OFFICE AND LABORATORY,
185 Pinnacle St. Belleville, Ont.

CAPITAL introduced for sound 
enterprises of all kinds. 5% commis­
sion. Bond and Stock issues placed. 
Underwriting procured. References 
exchanged.

Address, COOKE & BYRNE,
Harcourt Street, Dublin, Ireland

The Canadian Mining Journal
WITH WHICH IS INCORPORATED THE CANADIAN MINING REVIEW *’

A JOURNAL DEVOTED TO MINING AND METALLURGY
SUBSCRIPTION IN CANADA, $2.00 

TO OTHER COUNTRIES, $3.00
PUBLISHED ON THE FIRST AND FIFTEENTH OF EACH MONTH 

TWENTY-FOUR ISSUES IN A YEAR

The Canadian Mining Journal,
Toronto, Ontario, Canada.

Send me the Canadian Mining Journal for one year and until counter­
manded, beginning with the month of.....................................................for which
I agree to pay the sum of Dollars per year.

Name....................................................................................................................
Address

When answering Advertisements please mention The Canadian Mining Journal.
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DEPARTMENT OF MINES GEOLOGICAL SURVEY.

ia4-a

The Geological Survey has published maps and reports dealing with 
a large part of Canada, with many local areas and special subjects.

A catalogue of publications will be sent free to any applicant. A single copy of a map or report that is specially desired 
will be sent to a Canadian applicant free of cost and to others at a nominal price. The applicant should state definitely the 
precise area concerning which information is desired, and it is often of assistance in filling an order for a map or report if he 
states the use for which it is required.

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

PUBLICATIONS 

REPORTS RECENTLY ISSUED :
CANADA
Summary Report of the Geological Survey for the year 1913.
NEW BRUNSWICK and NOVA SCOTIA
Memoir 20. Gold fields of Nova Scotia, by W. Malcolm.
Memoir 60. Arisaig-Antigonish District, Nova Scotia, by M. Y. Williams.
Memoir 41. The “Fern Ledges’’ Carboniferous flora of St. Jothn, New Brunswick, by Marie C. Slopes.
QUEBEC
Museum ‘Bulletin No. 3. The Anticosti Island faunas, by W. H. Twenhofel.

Memoir 39. Kewagama Lake Map-Area, Quebec, by M. E. Wilson.
ONTARIO
Museum Bulletin No. 5. A Beatricea-like Organism from the Middle Devonian, by Percy E. Raymond.
Memoir 40. The Archaean Geology of Rainy Lake Re-studied, by Andrew C. Lawson.
Museum Bulletin No. 8. The Huronian Formations of Timiskaming Region, Canada, by W. H. Collins. .
NORTH-WEST PROVINCES
Memoir 47. Clay and Shale Deposits of the Western Provinces, Part 3, by Heinrich Ries.
Memoir 53. Coal Fields of Manitoba, Saskatchewan, Alberta and Eastern British Columbia (Revised Edition) by D. B. 
Dowling.
Museum Bulletin No. 4. The Crowsnest Volcanics, by J. D. MaeKenzie.
Memoir 61. Moose Mountain District, Southern Alberta (Se 'ond Edition), by D. D. Cairnes.
BRITISH COLUMBIA
Memoir 32. Portions of Portland Canal and Skeena Mining Divisions, Skeena District, B.C., by R. G. McConnell. 
Memoir 51. Geology of the Nanaimo Map-Area, by C. H. Clapp.
Memoir 55. Geology of Field Map-Area, B. C., and Alberta, by John A. Allan.
YUKON AND NORTH-WEST TERRITORIES
Memoir 31. Wheaton District, Yukon Territory, by D. D. Cairnes.

MAPS RECENTLY ISSUED :
CANADA
Map 91A. Geological map of the Dominion of Canada and Newfoundland. Scale 100 miles to 1 inch.
NEW BRUNSWICK AND NOVA SCOTIA
Map 27A. Bathurst and vicinity, Gloucester County, New Brunswick. Geology.
Map 39A. Geological Map of Nova Scotia.
Map 121A. Franey Mine and Vicinity, Victoria County, N.S.
QUEBEC
Map 95A. Broadback River, Mistassini territory, Quebec. Geology.
Map 100A. Bell River, Quebec. Geology.
ONTARIO
Map 124A. Wanapitei (Falconbridge, Street, Awrey, and Parts of Maclennan and Scadding Townships), Sudbury Dis­

trict, Ont. Geology.
Map 49 A. Orillia sheet, Simcoe and Ontario counties, Ontario. Topography.
NORTH-WEST PROVINCES
Map 55A. Geological map of Alberta, Saskatchewan, and Manitoba.
BRITISH COLUMBIA
Map 43A. Sooke Sheet, Vancouver Island, British Columbia. Topography.
Map 136A. Hazelton-Aldermere, Cassiar and Coast Districts, British Columbia.
1321. Diagram Showing the Geology of Texada Island, British Columbia.
Map 106A. Groundhog coal field, British Columbia. Geology.
YUKON AND NORTH-WEST TERRITORIES.
Map 113A. Canadian routes to White River District, Yukon, and to Chisana District, Alaska.
Map 58A. Explored Routes in the Lower Parts of the Drainage Area of Churchill and Nelson Rivers, Manitoba and 

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

for maps on linen.
The Geological Survey will, under certain limitations, give information and advice upon subjects relating to general 

and economic geology. Mineral and rock specimens, when accompanied by definite statements of localities, will be examined 
and their nature reported upon. Letters and samples that are of a Departmental nature, addressed to the Director, may be 
Mailed O.H.M.S. free of postage.

Communications should be addressed to THE DIRECTOR, GEOLOGICAL SURVEY, OTTAWA.

When answering Advertisements please mention The Canadian Minino .Tournai,.



THE CANADIAN MINING JOURNAL 23

NOW READY

We have just published the “Canadian Mining Manual, 1914.”
This is a handbook of information concerning the mining 

industry in Canada.
The first part of the book gives general information concern­

ing the chief minerals produced in the Dominion, and reviews by 
provinces.

The second part “Mining companies operating in Canada,” 
gives useful information concerning location and character of pro­
perties, capitalization, officers, results of operations, etc. Com­
panies are listed alphabetically and also according to product. 
This is an invaluable reference book for those who have machinery 
or supplies to sell to mining companies.

The book of 280 pages is well illustrated, printed on good 
paper, and bound in cloth. The price is $2.00 post paid. Shall we 
send you a copy ?

Book Dept., Canadian Mining Journal, 

44-46 Lombard Street, Toronto

When answering Advertisements please mention The Canadian Mining Journal.
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BUYERS AND SELLERS OF METALS

The Consolidated Mining 
and Smelting Company

of Canada, Limited

Offices, Smelting and Refining Department

TRAIL, BRITISH COLUMBIA

SMELTERS AND REFINERS

Purchasers of all classes of Ores.
Producers of Fine Gold and Silver, Base 

Bullion, Copper Matte, Pig Lead, 
Lead Pipe, Bluestone and 

Electrolytic Bearing 
Metal.

Oldest Experts in
Molybdenite 

Scheellte
q 'X, Wolframite 

z* * A Chrome Ore
<St, Nickel Ore 

'<S%. tyfa***. Cobalt Ore 
-it * 4j. XV. Cerium, and

TblIc 'X MdN-< 1,1 0resMIO. \>V\\
barytes 'V * ^ ^

Graphite
Blende -, 7

Corundum X JQ,' VrX. 
Fluorspar 'X, S V 

Feldspar %■
Largest Buyers, Best Figures, Advances on sC, X . J 
Shipments, Correspondence Solicited v
Cables—Blackwell, Liverpool, ABC Code, Moreing âc 

Neal Mining and General Code, Lieber’s Code, and 
Muller’s Code.

ESTABLISHED BY GEO. C. BLACKWELL, 1869

Minerals

HENRY BATH & SON, Brokers
London, Liverpool and Swansea

all description METALS, MATTES, Ete.
Warehouses, LIVERPOOL and SWANSEA.

Warrants issued under their Special Act of Parliament.

NITRATE OF SODA. Cable Address, BATHOTA, Londss

Deloro Mining and Reduction 
Co., Limited

Smelters and Refiners
BUYERS OF SILVER—COBALT ORES

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

Branch Office ; 1111 C.P.R. Building
Cor. King and Yonge Sts., Toronto

C. L. CONSTANT CO.,
42 New Street - New York

SHIPPERS’ AGENTS
FOR

Selling, Sampling and Assaying Ores, 
Metals and Furnace Products

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

NOT CONNECTED WITH ANY SMELTER

Canadian Representative :
R. B. LAMB ■ - Traders Bank Building, Toronto

The Coniagas Reduction
Company, Limited.

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

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

Buyers of •
Gold, Silver, Lead and Copper Ores.
Lead Residues and Copper Residues.

Electrolytic Copper Refinery

INQUIRIES SOLICITED

When answering Advertisements please mention The Canadian Mining .Tournai..
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An Ideal Work of Reference — Toronto Saturday Night.

THE IMPERIAL YEAR BOOK
FOR CANADA

IS A MID-YEAR ANNUAL PLANNED ON NEW LINES

HERE ARE SOME OF THE CONTENTS s 
Canadian Trade Returns in 10 Year Periods since Confederation. 
Separate Commercial and General Statistics for each Province. 
Detailed Record of Labour Disputes in Canada.
Position of Railways and Canals, showing extent of Government 

Aid, Sums Invested, etc.
Canadian Records and Championships in Sport and Athletics. 
Canada’s Trade with other parts of the Empire.
FULL DETAILS OF THE EMPIRE’S FIGHTING STRENGTH 

The Imperial Navy The Imperial Army
Canadian Defence Empire Defence

576 pages of Facts and Figures about Canada and the Empire.
Carefully Compiled. Clearly Printed. Moderate in Price.

$1.50 IN CLOTH COVER, $1.00 IN PAPER COVER: POSTAGE FREE.
Remittances payable to “ The Imperial Year Book.” When Paying by cheque from 

outside points, please add 15 cents to cover bank charges

THE IMPERIAL YEAR BOOK FOR CANADA. 403 iioimm*"'

PROVINCE OF QUEBEC
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 near 
est agent. The price of this certificate is $10.00. and it is valid until the first of January following. This certificate gives the 
right to prospect on public lands and on private lands, on which the mineral rights 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 the date of the staking, the prospector, to retain 

his rights, must take out a mining license. e
MINING LICENSE. The mining license may cover 40 to 200 acres in unsurveyed territory. The price of this license is 

Fifty Cents an acre per year, and a fee of $10.00 on issue. It is valid for one year and is renewable on the same terms, on 
producing an affidavit that during the year work has been performed to the extent of at least twenty-five days labour on each 
forty acres.

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

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

PROVINCIAL LABORATORY. Special arrangements have been made with POLYTECHNIC SCHOOL of LAVAL UNI­
VERSITY, 228 ST. DENIS STREET, MONTREAL, for the determination, assays and analysis of minerals at very reduced rates 
for the benefit of miners and prospectors in the Province of Quebec. The well equipped laboratories of this institution '•nd 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 Province, to application addressed to

THE HONORABLE THE MINISTER OF COLONIZATION, MINES, AND FISHERIES. QUEBEC
When answering Advertisements please mention The Canadian Mining Journal.
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Ontario’s Mining Lands

There are many millions of acres in Eastern, Northern, and Northwestern Ontario where 
the geological formations are favorable for the occurrence of minerals, the pre-Cambrian 
series being pre-eminently the metal-bearing rocks of America.

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

Many other varieties of useful minerals are found in Ontario :—cobalt, arsenic, iron 
pyrites, mica, graphite, corundum, talc, gypsum, salt, petroleum, and natural gas.

Building materials, such as brick, lime, stone, cement, sand and gravel, are abundant.

The output of the mines and metallurgical works of Ontario for the year 1913 was 
valued at $53,232,311. Ontario has the largest mineral production of any of the Provinces.

The prospector can go almost anywhere in the mineral regions in his canoe ; the climate 
is invigorating and healthy, and there is plenty of wood and good water.

A miner’s license costs $5.00 per annum, and entitles the holder to stake out three claims 
a year in every mining division.

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

HON. G. H. FERGUSON,
Minister of Lands, Forests and Mines,

Toronto, Canada.

ft
When answering Advertisements please mention The Canadian Mining Journal.



THE CANADIAN MINING JOURNAL 27

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

CXL means qualityThis stamp

LM i T^,

Get this stamp on your explosives and you get efficiency. 

See us before buying elsewhere.

We specialize in explosives for safe coal getting and rock work.

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

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

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

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

DISTRICT OFFICES:
NOVA SCOTIA : ......
QUEBEC: - - ....
ONTARIO : Toronto, Cobalt, South Porcupine, Port Arthur,
MANITOBA: - - ....
ALBERTA : . ...
BRITISH COLUMBIA : Vancouver, Victoria, Nelson,

Halifax
Montreal
Kingston
Winnipeg
Edmonton
Prince Rupert

Beloeil, P.Q. 
Waverley, N.S. 
Northfield, B.C.

Factories at
Vaudreuil, P.Q. 
James Island, B.C. 
Bowen Island, B.C.

Windsor Mills, P.Q. 
Nanaimo, B.C. 
Parry Sound, Ont.

When answering Advertisements please mention The Canadian Mining Journal.
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The Canadian Miner’s Buying Directory.
Air Holst.—

Canadian Ingersoll-Rand Co., 
Ltd.

Amalgamators—
Fraser & Chalmers of Can­

ada, Limited.
Northern Canada Supply Co.

Cables—Wire—
Northern Electric Co., Ltd. 
Standard Underground Cable 

Co. of Canaaa. Ltd.

Carbon (Black Diamonds and 
Bortz)—

Abe. Levine.
Assayers and Chemists—

Milton L. Hersey Co., Ltd. 
Campbell & Deyell, Cobalt 
Ledoux & Co., 99 John St., 

New York 
Thos. Heys & Son.
C. L. Constant Co.

Assayers’ and Chemists Sup- 
lies—

C. L. Berger & Sons, 37 Wil­
liam St., Boston, Mass. 

Lymans, Ltd., Montreal, Que 
Stanley, W. F. & Co., Ltd. 
Peacock Bros.

Ball Mills—
Fraser & Chalmers of Can­

ada, Limited.
Peacock Bros.
Mussens, Ltd.

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

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

Belting—Leather, Rubber and 
Cotton—

Mussens, Ltd.
Northern Canada Supply Co. 
Jones & Glassco 
Federal Engineering Co.
Can. H. W. Johns-Manville 

Co.
Dodge Mfg. Co., Ltd.

Blasting Batteries and Sup­
plies—

Thomas & William Smith 
Can. Ingersoll-Rand Co.. Ltd. 
Curtis & Harvey (Canada). 

Ltd.
Mussens, Ltd.
Northern Canada Supply Co.

Blowers—
Fraser & Chalmers of Can­

ada, Limited.
Mussens, Ltd.
Northern Canada Supply Co.

Boilers—
Mussens, Ltd.
Fraser & Chalmers of Can­

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

Boots—
Dodge Mfg. Co., Ltd.

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

Buildings—Steel Frame—
Dominion Bridge Co.

Cable — Aerial and Under­
ground—

Mussens, Ltd.
Fraser & Chalmers of Can­

ada, Ltd.
Northern Canada Supply Co.

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

Car Pullers—
Dodge Mfg. Co., Ltd.

Cement Machinery—
Northern Canada Supply Co. 
Peacock Bros.

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

Chain Blocks—
Mussens, Ltd.

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

Coal—
Dominion Coal Co.
Nova Scotia Steel & Coal Co.

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

Coal Mining Exposives—
Curtis & Harvey (Can.), Ltd.

Coal Mining Machinery—
Mussens, Ltd.
Can. Ingersoll-Rand Co., Ltd. 
Fraser & Chalmers of Can­

ada, Limited.
Peacock Bros.
Jeffrey Mfg. Co.

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

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

Collars—
Dodge Mfg. Co.. Ltd. 

Compressors—Air—
Fraser & Chalmers of Can­

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

Concentrators and Jigs—
Fraser & Chalmers of Can ­

ada. Limited.
James Ore Concentrator Co. 
Mussens. Ltd.

Cableways—
Fraser & Chalmers 

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

of Can- 

Ltd.

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

Cages—
Mussens, Ltd.
Fraser & Chalmers of Can­

ada, Limited.
Jeffrey Mfg. Co.

Northern Canada Supply Co.

Condensers—
Fraser & Chalmers of Can­

ada, Limited.
Smart-Turner Machine Co. 
Peacock Bros.
Northern Canada Supply Co.

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

Converters—
Fraser & Chalmers of Can­

ada, Limited.
Jeffrey Mfg. Co.
Northern Canada Supply Co. 
Peacock Bros.
Mussens, Ltd.

Conveyor—Trough—Belt—
Hendrick Mfg. Co.

Couplings—
Dodge Mfg. Co., Ltd.
Boving & Co. of Canada, Ltd.

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

Cranes—Electric—
Mussens, Ltd.

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

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

Dynamite—
Curtis & Harvey (Canada), 

Ltd.
Canadian Explosives. 
Northern Canada Supply Co.

Dynamos—
Northern Electric Co., Ltd. 

Electric Cranes—
Mussens, Ltd.

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

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

Elevator Cups—
Dodge Mfg. Co., Ltd.

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

Engineers and Contractors—
Fraser & Chalmers of Can­

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

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

Crushers—
Fraser & Chalmers of Can­

ada, Limited.
Peacock Bros.
Lymans, Ltd.
Mussens, Ltd.
Hadflelds Steel Foundry Co. 

Cyanide Plants—
Fraser & Chalmers of Can­

ada. Limited.
Roessler & Hasslacher.
Thos. & Wm. Smith.
Peacock Bros.

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

Diamonds (for Diamond 
Drills)—

Abe. Levine.
Diamond Drill Contractors—

Diamond Drill Contracting 
Co.

Smith and Travers.
Dredging Machinery—

Peacock Bros.
M. Beatty & Sons.
Mussens, Ltd.
Boving & Co. of Canada, Ltd.

Dredging Hopes—
Allan, Whyte & Co.
Fraser & Chalmers of Can­

ada, Limited.
Drills, Air and Hammer—

Can. Ingersoll-Rand Co., Ltd 
Mussens, Ltd.
Jeffrey Mfg Co.
Sullivan Machinery Co. 
Peacock Bros.
Northern Canada Supply Co.

Drills—Core—
Can. Ingersoll-Rand Co., Ltd 
Standard Diamond Drill Co.

Drills—Diamond—
American Diamond Rock 

Drills.
Sullivan Machinery Co. 
Northern Canada Supply Co.

Drill Steel Sharpeners—
Can. Ingersoll-Rand Co., Ltd 
Northern Canada Supply Co 
Mussens, Ltd.

Dump Cars
Sullivan Machinery Oo. 
Mussens, Ltd.

Drills—Electric—
Mussens, Ltd.
Can. Ingersoll-Rand Co.. Ltd.

Engines—Gas and Gasoline
Fraser & Chalmers of Can­

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

Engines—Haulage—
Mussens, Ltd.
Fraser & Chalmers of Can­

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

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

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

Boving & Co. of Canada, Ltd.
Engines—Steam—

Fraser & Chalmers of Can­
ada, Limited.

Smart-Turner Machine Co.
S. Flory Mfg. Co.
Peacock Bros.
M. Beatty & Sons.
Mussens, Ltd.

Pans—Ventilating—
Fraser & Chalmers of Can­

ada, Limited.
Sullivan Machinery Co. 
Peacock Bros.
Mussens, Ltd.

Feeders—Ore—
Fraser & Chalmers of Can­

ada, Limited.
Mussens, Ltd.

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

Plights—
Hendrick Mfg. Co.

Floor Stands—
Dodge Mfg. Co., Ltd.

Friction Clutches—
Dodge Mfg. Co., Ltd.

Forges—
Mussens, Ltd.
Northern Canada Supply Co.. 

Ltd.
Forging—

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

Continued on n*dee30.
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Canadian Miner’s Buying Directory.—(Continued from paie 28.)
Furnaces—Assay—

Lymans, Ltd.
Mussens, Ltd.

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

Fuse—
Peacock Bros.
Curtis & Harvey (Canada), 

Ltd.
Canadian Explosives. 
Mussens, Ltd.
Northern Canada Supply Co. 
Canadian H. VV. Johns-Man- 

ville Co., Ltd.

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

Generators—
Northern Electric Co., Ltd. 
Peacock Bros.

Grease Cups—
Dodge Mfg. Co., Ltd.

Hangers—Cable—
Northern Electric Co., Ltd. 
Standard Underground Cable 

Co. of Canada, Ltd.
Dodge Mfg. Co., Ltd.

Hand Hoists—
Boving & Co. of Canada, Ltd. 
Eraser Cnaimers of Can­

ada, Limited

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

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

Hoists—Air, Electric and 
Steam—

Can. ingersoll-Rand Co., Ltd 
Peacock Bros.
Mussens, Ltd.
S. Flory Mfg. Co.
Jones & Glassco.
M. Beatty & Sons 
Fraser & Chalmers of Can­

ada, Limited
Northern Canada Supply Co.

Hoisting Engines—
Peacock Bros.
Mussens, Ltd.
Sullivan Machinery Co. 
Fraser & Chalmers of Can­

ada, Limited 
Can. Ingersoll-Rand Co.
M. Beatty & Sons.

Hoists—Gas and Gasoline—
Mussens, Ltd.

Hose—
Canadian H. W. Johns-Man- 

ville Co., Ltd.
Mussens, Ltd.
Northern Canada Supply Co.

Jacks—
Mussens, Ltd.
Can. Ingersoll-Rand Co., Ltd 
Northern Canada Supply Co.

Jigs—
Mussens, Ltd.
Roberts & ' Schaefer Co.

Lamps—Acetylene—
Mussens, Ltd.
Northern Canada Supply Co. 

Lamps—Safety—
Mussens, Ltd.
Canadian Explosives.
Peacock Bros.

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

Locomotives—Electric—
Mussens, Ltd.
Jeffrey Mfg. Co.

Locomotives—Steam—
Mussens, Ltd.

Metal Merchants—
Henry Bath & Son.
Geo. G. Blackwell, Sons & 

Co.
Consolidated Mining and 

Smelting Co. of Canada. 
Canada Metal Co.
C. L. Constant Co.

Monel Metal—
Orford Copper Co.

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

Mule Stands—
Dodge Mfg. Co., Ltd.

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 and 
Smelting Co. of Canada. 
Orford Copper Co.
Canada Metal Co.

Perforated Metals—
B. Greening Wire Co., Ltd. 
Fraser & Chalmers of Can­

ada, Limited
Northern Canada Supply Co. 
Hendrick Mfg. Co.

Pick Machines—
Sullivan Machinery Co.

Picks—Steel—
Mussens, Ltd.
Thos. & Wm. Smith.
Peacock Bros.

Pillow Blocks—
Dodge Mfg. Co., Ltd.

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

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

Pneumatic Tools—
Can. Ingersoll-Rand Co., Ltd 
Jones & Glassco.

F-nducer—Gas—
Mussens, Ltd.

Prospecting Mills and Mach­
inery—

Standard Diamond Drill Co. 
Mussens, Ltd.
Fraser & Chalmers of Can­

ada, Limited

Pulleys—Iron, Wood Spit,
Iron Centre Wood Rim—

Dodge Mfg. Co., Ltd.

Pulleys, Shafting and Hang­
ings—

Fraser & Chalmers of Can­
ada, Limited

Northern Canada Supply Co. 
Dodge Mfg. Co., Ltd.

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

Ltd.
Fraser & Chalmers of Can­

ada, Limited

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

ada, Limited

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

Ltd.
Fraser & Chalmers of Can­

ada, Limited

Pumps—Pneumatic—
Mussens, Ltd.
Smart-Turner Machine Co. 
Can. Ingersoll-Rand Co., Ltd

Shovels—Steam—
Mussens, Ltd.
M. Beatty & Sons.

Slime Tables—
James Ore Concentrator.

Smelting Machinery—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can­

ada, Limited

Pumps—Steam—
Can. Ingersoll-Rand Co., Ltd 
Mussens, Ltd.
Thos. & Wm. Smith. 
Northern Canada Supply Co. 
Smart-Turner Machine Co.

Pumps—Turbine—
Boving & Co. of Canada, Ltd. 
Mussens, Ltd.
Canadian IngersolLRand Co.,

Ltd.
Fraser & Chalmers of Can­

ada, Limited

Spiral Conveyors—
Dodge Mfg. Co., Ltd.

Sprockets—
Dodge Mfg. Co., Ltd.

Stacks—Smoke Stacks—
Canadian H. W. Johns-Man­

ville Co., Ltd.
Hendrick Mfg. Co.

Stamp Mills—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can­

ada, Limited
Pumps—V acuum—

Smart-Turner Machine Co.

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

Roasting Plants—
Fraser & Chalmers of Can­

ada, Limited

Rolls—Crushing—
Mussens, Ltd.
Fraser & Chalmers of Can­

ada, Limited

Roofing—
Dominion Bridgs Co. 
Mussens, Ltd.
Northern Can idc Supply Co. 
Can. H. W. Johns-Manville

Rope Blocks—
Mussens, Ltd.

Rope Wheels—
Dodge Mfg. Co., Ltd.

Rope Dressing—
Dodge Mfg. Co., Ltd.

Rope—Manilla and Jute—
Jones & Glassco.
Mussens, Ltd.
Peacock Bros.
Northern Canada Supply Co. 
Allan, Whyte & Co.
Thos. & Wm. Smith, Ltd.

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

ada, Limited 
Mussens, Ltd.

Steel Drills—
Sullivan Machinery Co. 
Mussens, Ltd.
Northern Canada Supply Co. 
Can. Ingersoll-Rand Co., Ltd 
Peacock Bros.
Swedish Steel & Imp. Co., Ltd

Steel—Tool—
Mussens, Ltd.
Thos. & Wm. Smith.
N. S. Steel & Coal Co. 
Swedish Steel & Imp. Co. Ltd

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

Switchboards—
Northern Electric Co., Ltd.

Take-ups—
Dodge Mfg. Co., Ltd.

Tanks—Cyanide, Etc__
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can­

ada, Limited 
Hendrick Mfg. Co.

Tramways—
Mussens, Ltd.
B. Greening Wire Co., Ltd.

Transformers—
Northern Electric Co., Ltd. 
Peacock Bros.

Transits—
C. L. Berger & Sons.
Peacock Bros.

Transmission Rope—
Dodge Mfg. Co., Ltd.

Trippers—
Dodge Mfg. Co., Ltd.

Samplers—
Canadian Laboratories.
C. L. Constant Co.
Ledoux & Co.
Milton Hersey Co.
Thos. Keys & Son.

Screens—
B. Greening Wire Co., Ltd. 
Mussens, Ltd.
Jeffrey Mfg. Co.
Northern Canada Supply Co. 
Peacock Bros.
Fraser & Chalmers of Can­

ada, Limited
Screens—Cross Patent Flang­

ed Dip—
Hendrick Mfg Co.

Tube Mills—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can­

ada, Limited

Turbines—
Peacock Bros.
Fraser & Chalmers of Can­

ada, Limited

Turbines—Water—
Boving & Co. of Canada, Ltd.

Winding Engines—
Mussens, Ltd.
Peacock Bros.
Canadian Ingersoll-Rand Co., 

Ltd.
Separators—

Smart-Turner Machine Co. 
Peacock Bros.

Shafting—
Dodge Mfg. Co., Ltd.

Sheets—Genuine Manganese 
Bronze—

Hendrick Mfg. Co.

Wire Cloth—
Mussens, Ltd.
Northern Canada Supply Co. 
B. Greening Wire Co., Ltd.

Wire (Bare and Insulated)—
Northern Electric Co., Ltd. 
Standard Underground Cable 

Co., of Canada, Ltd.
7.inc Dust—

Roessler & Hasslacher.
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BRITISH COLUMBIA
The Mineral Province of Western Canada

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

Aggregate Value of $460,433,920
The substantial progress of the Mining Industry of this Province is strikingly exhibited in the following 

figures, which show the value of production for successive five-year periods : For all years to 1888, inclusive, 
$69,598,850 ; for five years, 1889-1893, $15,079,632 ; for five years, 1894-1898, $38,738,844 ; for five years 1889- 
1903, $83,807,166 ; for five years, 1904-1808, $116,153,067 ; for five years, 1909-1913, $137,056,361.

Production During last ten years, $253,209,428 /
Lode-mining has only been in progress for about twenty years, and not 20 per cent, of the Province has 

been even prospected ; 300,000 square miles of unexplored mineral bearing land are open for prospecting.
The Mining Laws of this Province are more liberal and the fees lower than those of any other Province in 

the Dominion, or any Colony in the British Empire.
Mineral locations are granted to discoverers for nominal fees.
Absolute Titles are obtained by developing such properties, the security of which is guaranteed by Crown 

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

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia

YOUR

Fine Ores, Concen- “ B.C.” Mining
trates and Fluedust Drill Steel

Can be Cheaply and Successfully
Sintered by the The Steel with a Reputation

DWIGHT & LLOYD 
SYSTEM

(Fully Protected by Patents.)

Has stood the test in Canada for Twenty 
years.

SIMPLE, EFFICIENT, CONTINUOUSLOW COST OF INSTALLATION Manufactured by

Many plants now in daily operation in U.S., Dominion oi Canada, 
Republic of Mexico, Australia and European Countries. For particulars 
as to Licenses in Canada, Estimates, etc., address B. K. MORTON & COMPANY
Dwight & Lloyd Sintering Co., Inc.

(Successor to Dwight & Lloyd Metallurgical Co.)

29 Broadway, New York.
Cable Address : S1NTERER, NEW YORK

"For information regarding sintering of iron ores andliron 
flue dust, consult special licensee."

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

SHEFFIELD, England.

Full Stocks carried by

Montreal : The Canadian B. K. Morton Co., Ltd.
Toronto : The Canadian B. K. Morton Co., Ltd.
Cobalt : The Canadian Rand Co., Ltd.
Victoria B.C. : E. G. Prior & Co., Ltd.

When answering Advertisements please mention The Canadian Mining Journal.
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The Minerals of Nova Scotia
The extensive area of mineral lands in Nova Scotia offers strong inducement for investment.
The principal minerals are:—Coal, iron, copper, gold, lead, silver, manganese, gypsum, barytes, tungsten, 

antimony, graphite, arsenic, mineral pigments, diatomaceous earth.
Enormous beds of gypsum of a very pure quality and frequently 100 feet in thickness are situai ed at the 

water’s edge.
The Province contains numerous districts in which occur various varieties of iron ore 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 managanese ore occur at a number of different localities.
Tungsten-bearing ores oi good quality have lately been discovered at several places and one mine has 

recently been opened up.
High-grade cement-making materials have been discovered in favorable situations for shipping.
Fuel is abundant, owing to the presence of 960 square miles of bituminous coal and 7,000,000 acres of 

woodland.
The available streams of Nova Scotia can supply at least 500,000 H. P., for industrial purposes.
Prospecting and Mining Eights 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.

LANDS OF THE ALGOMA CENTRAL & HUDSON BAY RAILWAY
Opened for Prospecting

Two thousand square miles of railway lands in the Lake Superior region that have 
been held in reserve during the construction of the A. C. & H. B. Railway are now 
open for public prospecting.

No license is required; staking, recording and assessment work practically as on Government 
lands. Perpetual mining rights obtainable under renewable leases on easy royalty. The lands are 
in alternate blocks with intervening areas of Government lands which are also open for prospecting.
Two passenger trains daily through the district.

----- FOR REGULATIONS, MAPS, ETC., APPLY TO------

JOHN A. DRESSER,
Manager, Lands Dept., A. C. & H. B. Ry.,

Sault Ste. Marie, Canadà

• • • • PERFORATED METALS
Elevator Buckets (plain and perforated).
Conveyor Flights and Trough, also 
General Sheet Iron Work.

HENDRICK MANUFACTURING CO., c.rb.«d,i=, Pen.,., us a.
New York Office : 30 Church St.

When answering Advertisements please mention The Canadian Mining Journal.
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WIRE ROPE MANUFACTURERS

Newcastle-on-Tyne, ENGLAND 
Steel Wire Ropes(re

MINING:-
Winding, Hauling, etc

Two Reels of Wire Rope for a Colliery Company in Nova Scotia, 
each 10,000 feet long, 1J" diameter, and weighing ten tons each.

Modern and Up-to-Date Appliances
for dealing rapidly and efficiently with Wire Ropes of any weight.

CANADIAN REPRESENTATIVE:

D. W. CLARK, 49 Common Street, Montreal, P.Q., CANADA.
Evans, Coleman & Evans, Ltd., Vancouver B.C.

AGENTS.

CANADIAN B. K. CO., LTD., TORONTO
** t »oivaJ^^5000CL- >*, JU.i
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The James Diagonal Plane Slimer, Patented

IQ PEET

■ -

3ilvt4» pBwiifei V.AfW/f..,

The James Diagonal Plane Slimer Has Proven Its Superiority Over Its Competitors 
In The Cobalt District. This table is manufactured in New Glasgow, Nova Scotia, for 
the Canadian Market, and Newark, N.J. for the United States and Mexican Markets.

The following are users of the JAMES TABLES in this district.
Nipissing Reduction Works. Buffalo Mines. Temiskaming Mining Co., Ltd.

Hudson Bay Mines, Ltd. Trethewey Silver Cobalt Mining Co., Ltd.
Beaver Consolidated Mines, Ltd. The O’Brien Mines.

James Ore Concentrator Company, 33 Rmy»» St. Newark, n.j.

MINING EXPLOSIVES
Semi-Gelatinized Dynamite

All the advantages :—
Absence of Fumes;
Density of Loading;
Impervious to Water;

with none of the disadvantages of regular gelatine.

CURTIS’S & HARVEY
(CANADA) LIMITED

400 St. James St. - - MONTREAL
Also Magazines at

Cobalt Timmins Halifax


