International Electric - Time Cost Systems

NEED BE

NEITHER COSTLY NOR ELABORATE

International Electric Time Keeping Systems enable a
small factory, without taxing its resourses, to keep pace
with the demands of modern business. Employers need
not be frightened by the bogey of expense in obtaining
equipment they cannot afford to be without. ;

 They Will Work For You In A Hundred Ways

HERE IS A SUGGESTION

1 MASTER CLOCK. 1 “IN AND OUT” RECORDER.’
1 SECONDARY CLOCK. 1 COST RECORDER.
1 TIME STAMP FOR MANAGER'S DESK.

Make your appropriation modest if you will—We will
supply you a system to meet your needs.

International Business Machines Co., Limited
F. BE. MUTTON, Vice-President and General Mangger.

Head Office and Factory, 300-350 Campbell Avenue, Toronto

HALIFAX, 44 Granville St.; ST. JOHN, 18 Germain St.; QUEBEC, 506
Merger Bldg.; MONTREAL, 1 and 3 Notre' Dame St. W.; OTTAWA, 190
Queen St; TORONTO, 4091, Yonge St.; HAMILTON, 22§ King St. E.; LON-
DON, 489 Richmond St.; WALKERVILLE, 14 Lincoln Rd.; WINNIPEG, 227
McDermott Ave.; VANCOUVER, 110 Water St.

Algo manufacdturers of Intermational Dayton Scales and International
Electric Tabulators.
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Copper Cliff Smelter

OPPER CLIFF is the outgrowth of the first

smelter erected in the Sudbury District.
It was started in 1886 with one 1-ton furnace
and has grown until now it consists of eight
blast furnaces, one reverberatory furnace and
six large basic converters having an output of
six thousand tons per month.

INCO NICKEL

INCO Nickel is sold as shot, high and low carbon; ingots, 25
and 50 Ib. sizes; and electrolytic nickel, 99.80%. Prime metals,
for the manufacture of Nickel steel, Nickel silver, Anodes, and
all remelting purposes.

It is also produced as rods, castings, sheets, strip stock,
and wire.

INCO MONEL METAL

The name Monel Metal is given to a line of metal products
produced by the International Nickel Company from a natural
nickel alloy—67% nickel, 28% copper, and 5% other metals.
These products include Monel rods, Monel castings, Monel
blocks, Monel wire, Monel strip stock, Monel sheets, etc.

Monel Metal withstands alkalies, high temperatures and
erosive action of gases and superheated steam and most acids.
Can be forged, cast, rolled, drawn, machined, brazed, soldered
and welded. Takes and retains a perfect nickel finish.

Monel Metal may solve your difficulties—our Technical
and Sales Departments will gladly cooperate with you.

THE INTERNATIONAL NICKEL COMPANY
OF CANADA, Limitep

HARBOUR COMMISSION BUILDING
TORONTO, ONT.
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-+ Selecting The Air Compressor

Upon the successful performance of the air compressor often depends the |
uninterrupted operation of the mine. Its selection therefore calls for careful
attention, and in this connection a study of the experience of other com-
pressor users may be of help. :

Canadian Steel Foundries, Limited
Longue Point Plant

“In regard to eur Air Compressors which are all your make, I must say they have given excellent
service. Our No. 4 is a motor driven 2,000 cubic foot, Class RP-2,. We have had this machine about
5 years. The first year we had trouble on her Trip Valve Gear. This was changed to Direct Drive
and since then she has been running satisfactorily. Our No. 3 is a 1580 cubic foot driven machine, size,
steam, 14 by 24 and 24 by 24, air, 13 by 24 and 22 by 24. We have had this machine 8 years and it has
not cost the company §$8.00 for repairs. Our No. 2 is a 2230 cubic foot, direct connected motor driven,
Class PRE-2. This machine was installed in April, 1919, has been running day and night since and is
giving excellent service. Our No. 1 is a Class C-2 steam driven machine. She is a little dandy, runs day
and night and gives no trouble. We eall her our “Ford”. All she needs is a little oil once a day-—she does
the rest. I have been eight years with the company and your machines and am well satisfied with them.
You can willingly use my name, as what I have said can be substantiated.” A CARMICHAEL, Chief
Engineer.

Consult our nearest branch regarding your next compressor installation

CANADIAN INGERSOLL-RAND COMPANY, LIMITED

Sydney Sherbrooke Mondtreal Toronto Cobalt
Winnipeg Nelson Vancouver
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'CANADA
DEPARTMENT OF MINES

HON. SIR JAMES LOUGHEED, Minister

CHARLES CAMSELL, Deputy Minister

MINES BRANCH

Recent Publications
Results: of forty-one Steaming Tests~conducted at the Fuel
Testing Station, by John Blizard and E. S. Malloch.

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

Building and Ornamental Stones of Canada (British
Columbia). Vol. V., by W. A. Parks, Ph.D:

Peat, Lignite and Coal; their value as fuels for the pro-
duction of gas and power in the by-produet, recovery
producer. Report on, by B. F. Haanel, B.Sc.

Annual Mineral Production Reports, by J. McLeish, B.A.

The Coal-fields and Coal Industry ot Eastern Canada, by
F. W. Gray.

The Value of Peat Fuel for the Generation of Steam, by
J. Blizard, B.Sc.

“Analyses of Canadian Fuels. Pérts I to V, by E. Stansfield,
M.Sc., and J. H. H. Nicolls, M.Se.

Graphite, by H. S. Spence.
Summary Report of the Mines Branch, 1918.

The Helium Sources of the British Empire, by D. J.

McLennan and others.

The Mines Branch maintains the following labora-
tories in which investigations are made with a view to
assisting in the development of the general mining indus-
tries of Canada:—

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

Ore-Dressing Laboratory.—Testing of Canadian ores aud

minerals, to ascertain most economical methods of .

treatment.

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

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

Structural Materials Laboratory.—Experimental work on
sands, cements and limes is also undertaken.

Applieations for reports and particulars relative to hav-
ing investigations made in the several laboratories
should be addressed to The Director, Mines Branch,
Department of Mines, Ottawa.

GEOLOGICAL SURVEY

Recent Publications

Summary Report. The anuual Summary Report of the Geo-
logical Survey is now printed in parts. Applicants
should therefore, state what particular geologist’s re-
port 1s required, or what subjects they are interested in.

Memgir 105. Amisk-Athapapuskow Lake district, by E. L.

ruce.

Memoir 108. The Mackenzie River basin, by Charles Cam-
sell and Wyatt Malcolm.

Memoir 110. Preliminary report on the economic geology
of Hazelton district, British Columbia, by J. J. O’Neill.

Memoir 111. The Silurian geology and faunas of Ontario
peninsula and Manitoulin and adjacent islands, by M.
Y. Williams.

Memoir 113. Geology and mineral deposils on a part of
Ambherst township, Quebec, by M. 1&. Wilson.

Memoir 114. Road material surveys in the city and district
of Montreal, Quebec, by Henri Gauthier.

Memoir 115. Geology of Matachewan district, Northern On-
tario, by H. C. Cooke. ‘

Memoir 116. Investigations in the gas and oil fields of
Alberta, Saskatchewan and Manitoba, by D. 3. Dowling,
S. E. Slipper and I'. H. McLearn,

Memoir 117. Geology and ore deposits of Ainsworth mining

camp, British Columbia, by 8. J. Schofield.

Museum Bulletin 80. - Gabbros of East Sooke and Rocky
Point, by H. C. Cooke.

Map 164A. St. John, New Brunswick. Topography.

Map 183A. Harricanaw-Turgeon basin; Abitibi, Timiska-
ming and Pontiac, Que. Geology,

Map 185A. Sandon (Slocan and Ainsworth Mining Divi-
sions). Topography.

Map 1584. Blairmore, Alberta. Geology. »
Map 1691. Buckingham, Hull and Labelle counties, Quebec.
Geology-.

Map 1705. Thetford-Black Lake arca, Quebee. 'Topography.

Map 1707. New Glasgow, Pictou county, N.S. 'Topography.

May 1712. Foothills of Souther:, Alberta, St. Mary river to
Higliwood river. Geology.

Map 1724. Sheep River, Alberta. Geology.

Map 1726. Athapapuskow‘La.ke region. Geology.

Map 1739. Portions of Bristol, OnsIOW, MeNab, Fitzroy and
Torbolton townships, Quebee and Ountario. Geology.

Map 1742. Ainsworth, Kootenay district, B.C. Geology.

Map 1793. Matachewan, Tnniskamiug district, Ontario.
Geology. s

Applicants rfor publications not Jisted above should men-
tion the precise area concerning which mtormation is
desired.

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

upon.
Communications should be addressed to The Director,
Geological Survey, Ottawa,
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SANDERSON BROS. & NEWBOULD’S

COLOWADQ

Hexagon Hollow Mining Drill Steel

Large Stocks Carried by

H.A.DrurY (oMPaNYy

LIMITED

Agents for British Columbia:

Montreal GORDON a;xggglgggnumn ED Toronto

Why Waste Coal
When It Costs So Much?

THE COCHRANE METERING HEATER TELLS HOW
MUCH YOU ARE GETTING FOR YOUR MONEY.

How many pounds of coal do you use to produce a thousand pounds of steam? 200, 150, 100 or less.

A Cochrane Metering Heater will tell how many pounds of water are evaporated per pound of coal,
and it will instantly show any improvement in evaporation due to |better
fuel, better methods of firing, better condition of heating surfaces
(removal of soot and scale), better condition of boiler setting(stopping

up air leaks), etc. ,
Send for Catalogue No. 820

OFFICES---Toronto, Montreal, Quebec, Halifax, Sydney, Ottawa, Cobalt, S. Porcupine,
Hamilton, London, Winnipeg, Calgary, Edmonton, Nelson, Vancouver.

CANADIAN ALLIS - CHALMERS

LIMITED
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PROVINCE of ONTARIO

DEPARTMENT OF MINES.

HON. H. MILLS, Minister of Mines.

Ontario’s Mining Lands

Ontario, with its 407,262 square miles, contains many millions of aeres in which the
geological formations are favorable for the occurrence of minerals, 70 per cent of the area
being underlain by rocks of pre-Cambrian age. The phenomenally rich silver mineg of Cobalt
oceur in these rocks; so also do the far-famed nickel-copper deposits of Sudbury, the gold of
Poreupine and Kirkland Lake, and the iron ore of Magpie and Moose Mountain Mines.

Practicatly all metals and economic minerals (with the exception of coal and tin) are
found in Ontario:—actinolite, apatite, arsenie, asbestos, cobalt, corundum, feldspar, fluor-
spar, graphite, gypsum, idon pyrites, lead, mica, molybdenite, natural gas, palladium, pe-
troleum, platinum, quartz, salt, tale and zine. This Province has the largest deposits on the
continent of tale, feldspar, mica and graphite.

Building materials, such as ornamental marble, limestone, sandstone, granite, trap,
sand and gravel, meet every demand. Lime, Portland cement, brick and tile are largely

manufactured.

Ontario in 1919 produced 38 per cent. of the total mineral output of Canada. Returns
show the output of the mines and mineralogical works of the Provinee for the year 1919 to
be worth $58583,916, of which the metallic production was $41,590,759.

Dividends and bonuses paid to the end of 1919 amounted to $15,545,238 for gold mining
companies, and $78,335,943 for silver mining companies, or a total of $93,881181.

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. Hydro-electric
power is abundant, and many undevedoped water-powers remain to be harnegsed. A miner’s
Jicense costs $5.00 per annum, and entitles the holaer to stake out in any or every mining
division three claims of 40 acres each. After performing 240 days’ assessment work on a
claim, patent may be obtained from the Crown on payment of $2.50 or $3.00 per acre, de-
pending on location in unsurveyed or surveyed territory.

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

Thos. W. Gibson,

Deputy Minister of Mines,
Toronto, Canada

TPERL win R
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ESTABLISHED + 875

IMPERIAL BANK

OF CANADA
HEAD OFFICE: TORONTO

Capital Paid Up
Reserve Fund

$7,000,000
$7,500,000

Branches in Northern Ontario at

Cobalt, South Porcupine, Cochrane, New
Liskeard, North Bay, Matheson, Smooth
Rock Falls, Kirkland Lake, Timmins and
h Hearst.

Branches in Provinces of
Ontario Quebec, Manitoba, Saskatch-
ewan, Alberta and British Columbia.

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

To Manufacturers

Valuable economic minerals, of
which the people of this country
as a rule have little knowledge,
are distributed in various sections
served by the Canadian National
Railways. The field of utility for
these minerals is constantly expand-
ing and entering more and more
into the realm of manufacture.

Information on this subject can be
obtained by writing :—

The Industrial and Resources
Department Canadian National

Railways

TORONTO ONTARIO

MINERS’
Gold Washing Pans

OVERSTOCK SALE

Heavy Copper or
inches diam., 2;

Aluminum, 16
inches deep.

Aluminum, each $2.00
Copper e 4

Terms—Cash with Order.

ONLY A LIMITED QUANTITY ON HAND.

LYMANS, LIMITED

Chemical and Assay Apparatus
MONTREAL

 RAIL: ROAD MUNICIPAL

and

FIRE PROTECTION vz f.RVICE

CANADIAN CHICAGO BRIDGE & IRON CO., LIMITED

Sales Office: MONTREAL, Quebec, 260 St. Jumel st.
Works: RRID(‘I“RURG Ontario
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'MEAD-MORRISON

HOISTS

MADE IN CANADA

Single Drum
Reversible Electric Mine Hoist

_ Built in sizes of 50-112 H.P., with
3500-6500 pounds hoisting capacity.

STEAM HOISTS
ELECTRIC HOISTS
SKIP HOISTS .
GRAB BUCKETS
DERRICKS

Dependable Service

AGENTS:
HARVARD TURNBULL, Toronto
KELLY POWELL, Winnipeg
ROBERT HAMILTON, Vancouver
FERGUSON & PALMER, London, Eng.

CANADIAN 'MEAD-MORRISON CO CO

LIMITED
285 BEAVER HALLHILL ™
MONTREAL

iwomks: _ WELLAND oNT: |

WILEY BOOKS

By G. Montague Butler, E.M.,

Dean, College of Mines and Engineering,
University of Arizona.

A Pocket Handbook of Minerals

Designed for Use in the Field or Classroom,
with Little- Reference to Chemical Tests.

All the details are given which may be
needed to identify most of the minerals which
mining men, students, or collectors are apt to
encounter.

311 pages, 4 by 634—89 figures—flexibly
bound—price, $2.50 post paid.

Pocket Handbook of Blowpipe
Analysis

With the proper instruments and this book
in his hands, anyone will be able to decide
what each mineral under. examination econ-
tains.

80 pages, 4 by 634—cloth bound, $1.00 post-
paid.

Geometrical Crystallography

This book teaches the reader to recognize
erystal forms, and especially systems, at sight,
with the use of few, if any, instruments.

155 pages, 4 by 634—107 figures—cloth
bound, $1.50 postpaid.

Also Issued in Combined Form.

Minerals, Blowpipe Analysis and
Geometrical Crystallography

For the benefit of those who prefer these
three valuable books under one cover, for ad-
ditional convenience, this volume has been
brought out at an appreciably reduced price.

546 pages, 4 by 634,—196 figures—flexibly
bound, $3.50 postpaid.

Examine these books—prove their worth.
' USE THIS COUPON.

Canadian Mining Journal,
Gardenvale, Que.

Gentlemen: Enclosed you will find remittance
for $..ciiiiiiiaann for which please send me on
10 Days’ Approval the books indicated below:

.........................................
.........................................

If for any reason I should decide to return
these books, it understood that you will refund
my money provided the books are returned, post-
paid, within ten days after their receipt.

C.M.J. 10-1-20,

—h
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Where DURABILITY counts

USE OUR
“MADE IN CANADA”

WIRE ROPE

The DOMINION WIRE ROPE CO., lelted
Head Office: MONTREAL

STCCKS CARRIED AT TORONTO - - WINNIPEG

Che University of Coronto | ENOET L CIRLVATS R T

and University College Iron GOOdS CO,

with which are federated

ST. MICHAEL'S, TRINITY, KNOX, WYCLIFFE and A Manufacturers of

VICTORIA COLLEGES Wl R E R O P E

e e R FOR ALL PURPOSES
S e TESTING SIEVES IN ALL MESHES

DEPARTMENTS OF ENQUIRIES SOLICITED !
Household Science, Social Service Have you our Catalogne?
For information, apply to the Registrar of the University ) : - % N ;
or to the Secretaries-of the respective Faculties. .H‘EllTlllT,(JI) - - (Janadﬁ

NEVER BE IN DOUBT)|

Harris Heavy Pressure and
Imperlal Genuine Babbitt Metal

WILL FILL ALL REQUIREMENTS FOR
MINING MACHINERY

o
DA :r4 =01

0 /MP[/?/AL %

HABE/TT METAL

Jur Guarantee is back of every pound we make.

We specialize in Babbitt, Solder, Lead Pipe, Sheet Lead
and all Ingot Metals.

Our New book on Babbitt Problems is free. Ask for il.

THE CANADA METAL COMPANY LIMITED

ILTON & WIN NIPEG
BAMILTON IT'ORONTO VANCOUVER




10

THE CANADIAN

MINING JOURNAL

PROFESSIONAL DIRECTORY

SUDBURY DIAMOND
DRILLING COMPANY
LIMITED

We contract for all classes of Diamond
Drill work.

Saving a large percentage of Core is
our zpecialty.
We solicit enquiries.

SUDBURY, ONT. - Box 958

-
erora
e

E. J. Longyear Company

EXPLORING ENGINEERS
DIAMOND DRILL CONTRACTORS AND
MANUFACTURERS

Examination and Exploration of Mineral
Lands

Shaft Sinking and Development

MINNEAPOLIS, - = MINNESOTA, U.S.A.

A. A. HASSAN

CONSULTING GEOLOGIST
and ENGINEER OF MINES

Westbrook Hotel Bldg., FORT WORTH, TEXAS
Any Code Cable Address: “HASSAN

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

—e

Geo ge A. Grover
John 1. Grover

Cables: “REVORG,” Toronto

P

GROVER & GROVER
BARRISTERS, SOLICITORS, ETC.
g B

Telephone Main 6870

Telephone Main 3813  Cable Address: ‘‘Fasken,” Toronto

E.‘ﬁ.ﬂ::ﬂwicllé,é( C Western Union Code
Rlennduﬂ;h;, X Fasken, Robertson, Chadwick Sedgewick
R. S. Robertson & Aitchisqn
&;»Fhsl:l:ﬁ:mk Barristers, Solicitors, Notaries, ete.

. W. Pickup Offices: Excelsios Life Buildin
Robt. E. Fennell Adelaide & Toronio Sts., TORONTO

o

CAPPER PASS & SON,

LTD.

Bedminster Smelting Works, BRISTOL
ENGLAND
 SELL BUY
AP Loan Ores, Mattes, Residues or Drosses,

Antimeny Alloys . .
Tin Alloy Containing Tin, Copper, Lead or Antimony

J. MACKINTOSH BELL

MINING ENGINEER & GEOLOGIST

Office with Messrd. BAIN, BICKNELL 0.y d
Building, TORONT e i

London Address: ¢/0 Bank of New Zealand,
1 Queen Victoria Street, E.C.

N

J. T. DONALD & CO., Limited

ASSAYERS

Industrial and Analytical Cnemists
Metallurgical Analyses, Microphotographs

43 Scott Street

318 Lagauchetiere St. W.
ﬁONTREAL TORONTO

Dwight & Lloyd Sintering Company, Inc.
PECIALISTS IN SINTERIN
g AN CONCENTRLgErsmE s
For information regardmg Licenses address:—
29 BROADWAY, NEW YORK CITY
Cable Address:—“SINTERER”

SMITH & TRAVERS COMPANY

LIMITED

CONTRACT DIAMOND DRILLING
FOUNDATIONAL WORK A SPECIALTY
DIRECTION OF EXPLORATORY WORK
DETAILED GEOLOGICAL MAPPING
SAMPLING AND VALUATION OF MINES
MINES EXPLORED FOR AN INTEREST

SUDBURY - X ONT.

LEDOUX & CO.

Assayers and Samplers

Office and Laboratory: 99 John St., NEW YORK
Weigh and Bample Shipments at

Buyers’ Works, representing the
Interests of Sellers in all Transactions.

We are not Dealers or Refiners
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PROFESSIONAL DIRECTORY
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M. P. McDONALD MILTON HERSEY COMPANY LTD.
MINING ENGINEERS AND ASSAYERS
Al Y EXANINATION OF MINERAL FROLERTIEs
EXAMINATIONS, SAMPLING, REPORTING ASSAYING AND ANALYSING OF ALL ORES
EXPLORATION AND ASSESSMENT WORK Montecat JAS. G. ROSS Winhhipeg
Telephone 6 COBALT

Consulting Mining Engineer

THE DORR COMPANY

Metailurgicai and Industrial Engineers

- DENVER NEW YORK
1009 1/th St.

LONDON, E.C:
101 Park Ave. 16 South St.

JOHN A. DRESSER
MINING GEOLOGIST

701 Eastern Townships Bank Building
MONTREAL, CANADA

JAMES McEVOY
MINING ENGINEER AND GEOLOGIST
(Specialty Coal Mining)

77 Toronto Arcade, Yonge St., TORONTO, Ont.

Phone Main 1889

ROBERT H. STEWART

MINING AND METALLURGICAL ENGINEER
VANCOUVER BLOCK

VANCOUVER, B.C.

GEO. R. ROGERS

MINING ENGINEER
905 TRADERS BANK BUILDING, TORONTO

Examinations, Sampling and Re-
porting on Mines and Prospects

Telephone M. 2625

Alfred R. Whitman

Mining Geologist
UNDERGROUND PROGRAMMES. OREBODY PROBLEMS

43 Exchange Place, - - New York
HAILEYBURY, ONT., Opposite Post Office

W. F. FERRIER

CONSULTING
MINING ENGINEER AND GEOLOGIST

204 Lumsden Bldg. Toronto, Ont.

J. B. TYRRELL

Mining Engineer,

53¢ CONFEDERATION LIFE BUILDING
TORONTO, - - - CANADA

208 Salisbury House, London, E.C. 2, England

JOHN C. ROGERS

MINING ENGINEER

Examination and Exploration of Mining Properties
with a View to Purchase.

COPPER CLIFF - ONTARIO

Phone M. 1889 Established 1873, Cable address ‘‘Heys'”

THOS. HEYS & SON

Technical Chemists and Assayers
Rooms M and N, Toronto Arcade
YONGE STREET, 1) TORONTO, ONT.
Sampling Ore Jeposits a Specialty.

EDWIN T. HODGE

CONSULTING GEOLOGICAL
AND MINING ENGINEER

Standard Bank Building VANCOUVER, B.C.

R. W. BRIGSTOCKE

MINING ENGINEER
21 Manning Arcade Annex .
TORONTO, ¢ » ONTARIO
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S A REGINALD E. HORE
Large Oapacity. Consulting Geologist
i (Specialty: Pre-Cambrian Ore Deposits)
Hamllton Gear Company Limited Office: 1402 C. P. R. Bidg., TORONTO Phone Ad. 3310
Van Horne St. - - - TORONTO
| o
Oldést Experts in DIAMOND DRILL CONTRACTING CO.
& Moézhbggllilge SPOKANE, - WASHINGTON.
“6;// (Al Wolframite LL Contractors for all kinds of Diamond Drill Work.
A”g,, : &{1 Chrome Ore Complete Outfits in Alberta and British Columbia.
‘(g (:r Nickel Ore Write for Prices. :
(b'é 98, Cobalt Ore AGENCY im
Tale N\ %, 0, % i e ROSSLAND, B.C.
Mica . S all Ores |
Barytes 5% @ A and "
Graphite @JP& @y € Minerals
Blende OO{J%G (473
Corundum S
Fluorspar ¢, NEW R A I L S RELAYING
Feldspar
Largest Buyers, Best Figures, Advances on 12 to 85 Ibs. per yard
Shipments, Correspondence Solicited Locomotives

%Aable_a-——%la&kwlei\l&_ l,iverpool.G ABCl gmdie,
oreing eal Mining ana_Generel Code, N

Lieber’s Code, and Muller’s Code. Switches, Turntables, Cars, Tools
ESTABLISHED By GEO. C. BLACKWELL, 1869

Portable Track, etc.

Railway, Contractors and Mining
Equipment

PLATINUM || .20,k carTsnore

Toronto, Ont.’
BOUGHT AND SOLD it

GOLDSMITH BROS.
SMELTING & REFINING CO. LTD.

24 Adelaide Street West

BERGER

"t Monitor Transits ‘& Levels
i FOR USE IN MINES

TORONTO C. L. BERGER & SONS
NEW YORK CHICAGO SEATTLE BOSTON, MASS., U. S. A.
sm.caicow GENERAL ENGINEERING COMPANY  H. H. CLAUDET I
President (Canadian Branch) R.S‘.:::;".':.“ TAHADE ERNA:II: DS
CONSULTING METALLURGICAL ENGINEERS 3 ESIGNS
363 Sparks St. Ottawa, Ont. PROCURED IN ALL COUNTRIES
CALLOW ®NEUMATIC SYSTEM OF FLOTATION Special attention given to Patent Litigation
Complete Laboratory at 363 SPARKS ST., OTTAWA, ONTARIO, for the testing of Gold, Pamphlets sent free on application
Silver, Copper, Lead, Zinc Molybdenum, and Other Ores.
HEAD OFFICE, - - SALT LAKE CITY, UTAH, (U.S.A. .
, New York Office, 120 Broadway : : RIDOUT & MAYBEE

156 YONGE STREET, TORONTO, ONT.

PERFORATED METALS Foceaitaiiterets
Elevator Buckets (plain and perforated).

Conveyor Flights and Trough, also
General Sheet Iron Work.

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

New York Office: 30 Church St.

——



THE CANADIAN MINING JOURNAL 13

f2 What do you do if the slacked carbide

g;, clogs the water feed and the flame &
w: gets low? ‘I don’t know,”’ said the &
P‘Zﬁ *SUN*RAY* user, ‘‘because the water =

s s T i S 3 ._ "*I{‘
Fe!, feed never clogs and the flame is & o TE - St
= always a good size.” E™
“I have been using this *SUN*RAY* ?‘ GREY IRON
w2 every day for the past seven months, :

and in all of this time all I have had

to do is to put in water and carbide,
open the valve and light.”’

CASTINGS

all sizes up to fifteen tons

BOILERS 35 years of experience

and modern facilities

T ANKS enable us to give you
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ST. CATHARINES, ONTARIO

All Kinds of MINING MACHINERY,

Mild Steel Castings for all purposes

Electric Process—therefore the BEST Exploration Department

Our Special Quality “HYMANG” For the purchase of
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“If quality counts use ‘HISCO’ Products”

“HISCO”
BALLS

“HISCO” products are noted for superior quality. “HISCO”
products are made in Canada from Canadian ore by Canadian
skilled workmen. The “HISCO” Forged Ball is one of the many
“HISCO” products. Absolutely the best Ball on the market. The
use of “HISCO” Forged Balls in your mills will substantially reduce
your grinding costs. Money saved is money earned.

BUY “HISCO” BALLS

Sizes 3, 4, 5 and 6 inch carried in stock
Special sizes from 6 inch up, made to order

Write us for quotations on your requirements

HULL IRON & STEEL FOUNDRIES, LIMITED

Makers of Mining Equipment

HULL, CANADA
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VALVES AND STEAM GOODS

PULP AND PAPER
MACHINERY
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Production
Plus Quality

HE craftsman of a generation ago

is the skilled operative of today

Intensive wants, competition, inven-
tion have begotten intensive methods.
Everything has changed—everything
except the demand for quality. And today
quality must unite with economy if the
result is to be successful.

Today Canada demands increased pro-
duction. More goods, an ever-increasing
supply—and quality must be maintained
with the increase of quantity. The old
craftsman often took years to perform the
task that the skilled mechanic now accom-
plishes in a day. 2

Machinery has done this and today The
Canadian Fairbanks-Morse Co. Limited are
making it possible for the artisan to do the
work of the master-craftsman at lightning speed. For
quality of product, quality of tools is necessary. The
workman does the job, but the machine assures !
mechanical precision—all those details which insure a product satis-
factory in its last analysis.

That is why Fairbanks-Morse machine tools should always be
specified. There is behind each lathe, grinder, shaper, planer, and so on
down to the smallest tool, the dominating spirit of The Canadian
Fairbanks-Morse institution, the never-relaxing effort to give 1009,
quality of produce and service.

The Canadian FairbanKs - Morse Co.
Limited

Canada’s Departmental House for Mechanical Goods
Halifax St. John Quebec Montreal Ottawa Toronto

Hamilton St. Catharines Windsor Winnipeg Saskatoon
" Regina Calgary Vancouver Victoria
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THE SECOND WESTERN MEETING OF THE
C.I. M. & M.
The Canadian Institute of Mining & Metallurgy is
meeting in Winnipeg this week for the first time in
annual general assembly, following the precedent of an

annual western meeting inaugurated last year at the

unqualifiedly successful gathering in Vancouver.

The choice of W.innipeg, hitherto the metropolis of
an almost exclusively agrieultural population, for a
convention of mining men and metallurgists is signifi-
cant of several things. As was the case in Toronto, so
has been the course of events in Winnipeg, when the
northern extension of a railway into the mineral-bear-
ing pre-Cambrian rocks led to the discovery of valu-
able metals; and, although, with the possible exception
of the Flin-Flon deposit, the mineral belt north of Le
Pas has not yet been demonstrated to contain mineral
wealth comparable with that of Northern Ontario, the
conditions geologically are so similar as to suggest a
possibility gmounting to a probability that it may do
S0. .

The Institute is to.be the recipient of the official
hospitality of the City of Winnipeg and of the Winni-
peg Board of Trade, a compliment that the Institute
will thoroughly appreciate.

The selection of domestic production of coal and
iron as topies for discussion is recognition of their im-
portance in Canada, which may be expressed in a
sentence. The total value of the mineral output of
(Canada in 1919 was 173 million dollars. The value of
importations of coal, petroleum, and iron and steel into
Canada in that year was 272 million dollars. In
mineral production alone, to say nothing of other
items, this country is 100 million dollars per annum on
the wrong side of the ledger.

OIL AT FORT NORMAN.

The finding of oil at Fort Norman is one instalment
in a modern romance of prospecting. Fort Norman is
as far north of Edmonton as that city is north of
Denver, being only 400 miles upstream from the
mouths of the Mackenzie River and just outside the
Arctic Circele.

The difficulties of commercializing an oil-flow si-
tuated so remote from transportation routes, and so
very far north, are great, but need justifies great ef-
fort and creates initiative. With an annual importa-
tion of 450 million barrels of petroleum into Clanada,
and a domestic yield of only 240,000 brls, Canada’s ne-
cessity for a domestic source of petrolenm is quite clear.
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While such an oil-flow as is reported from Fort Nor-
man would have been more immediately useful if
found further south, yet the important thing is to
know that it is econtained within Canadian territory.

The President of the Imperial Oil Company has
given out for publication a cautiously worded state-
ment which very properly points out the uniquely dif-
ficult geographieal location of the oil-strike, and ex-
presses the opinion that while the strike is scientifi-
cally of much value, from a commercial point of view
it is not of immediate value. The implication in Mr.
Stillman’s statement that the Imperial Oil Company is
prepared to spend years in making the oil available
for sale in the Canadian market, and that oil may be
present in such volume as to justify the laying of a
pipeline through the inhospitable wilderness, strike us
as the most important portions of Mr. Stillman’s re-
marks, as they disclose the intention of the Imperial
Oil Company to prosecute an enterprise on which al-
ready much expenditure has been risked, and appa-
rently not without good grounds.

The incident is the latest justification of the em-
ployment of the geologist, and confirms the deduc-
tions of the officers of the Canadian Geological Sur-
vey as to the possibilities of the Mackenzie River Ba-
sin, and especially Mr. D. B. Dowling’s statement in
our issue of April 9th last. Mr. Dowling noted the
existence of Devonian beds that exhibit a very slight
degree of folding in the Mackenzie Valley. These
beds are divided by the Nahanni Mountains into two
distinet basins, in one of which the Fort Norman well
is situated. In both these basins, stated Mr. Dow-
ling; ‘“‘There seem to be great masses of oil-saturated
shales, and porous dolomites, from which oil is ex-
pected to be obtained by drilling.””

The Tmperial ‘Oil Company’s oil-prospecting cam-
paign is widely-extended and scientifically directed.
In addition to the party that wintered on the Macken-
zie River and the well drilled at Fort Norman, there
is a drilling rig near the Great Slave Take, and others
in south-western and eastern Alberta and in south-
western Saskatchewan. The mass of exaect stratigra-
phical information which the -drillings will enable to
be. compiled, and the utilisation of this by the train-
ed economic geologists that are in the Imperial Oil
Company’s service will, it is hoped, be placed at the
disposal of the Canadian Geological Survey by the
Company,. and will form a very welcome and a very
_.«;ubstantial addition to the literature on this matter.

Some_ entirely novel developments in oil tranenora:
tion seems likely to arise from any attempt to get this
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northern oil to market, not the least of the difficul-
ties to overcome being the handling of oil under low
temperatures of long-sustained duration, and it looks
as if once again the peculiarities of our geographical
position will call out that adaptability for developing a
special technique that, as in many other instances that
could be named, gives Canadian technical workers a
distinetive and honored position, and has in great mea-
sure created a characteristic national mentality that
welcomes the hard jobs and is bored by the easy ones.

THE ASSOCIATION OF WORKMEN’'S COMPEN-
SATION BOARDS.

The Association of Workmen’s Compensation Boards
in Canada is becoming an important body. Originally
planned to exchange information, statistics and other
data interesting to men engaged in the administra-
tion of workmen’s compensation in the various pro-
vinces of Canada, this association is rapidly develop-
ing into a national advisory council in matters per-
taining to occupational accidents.

Co-ordination of statisties, comparison of the inci-
dence of accidents, exchange of views of accident
prevention, on rates of compensation, medical aid,
pension funds, and many other matters that might
be mentioned, provide useful and proper activities for
conference by the representatives of provineial
compensation boards, but, aceording to newspaper
reports, the Association has extended its deliberations
to the passing of resolutions advocating changes in
workmen’s compensation laws that amount to advice
to the various provinecial legislatures interested. Such
resolutions are within the proper province of a meet-
ing of citizens, but we think they are distinetly im-
proper activities for an association of officials charged
with the administration of workmen’s compensation
laws that differ in every province of Canada.

For example, a newspaper report states the opinion
of the delegates to the Association at one session to
have been that workmen’s compensation should be ex-
tended to every workman, and not limited in its ap-
‘plication to any set of industries. Another resolu-
tion passed was that accident prevention work should
be placed under the compensation boards in each
province, followine the lead of some provinces that
have alreadv adonted this plan. There is much to he
said for these opinions of the Association, and we
would not wish to attack the merits of either proposal,
but we conceive it to be distinetly outside the funetion
of provineial officers. apnointed to . administer a
statutory office. to advise .the country at large as to
-what <hould he the trend of workmen’s compensation
legislation. As private members of an accountants’
society. medical association. or bar society, such opin-
ions might be properly advanced over the names of
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their advocates, but they are distinetly not the busi-
ness of an ‘‘association of Workmen’s Compensation
Boards in Canada.”’

HOOKWORM INFECTION IN A CHINESE MINE.

The ‘“Mining Magazine’’ ‘(London) contains a first
instalment of a paper by Dr. F. C. Yen, Dean of the
Hunan-Yale College of Medicine, China, describing
the measures taken to control the hookworm disease
(ankylostomiasis) at the Pingshiang Colliery in the
province of Kiangsi, Central China. The colliery has
been in operation twenty-two years, employs 12,000
men, and produces one million tons annually. The
climatic conditions are tropical, hot and damp. The
temperature in the mine does not ‘fall below 78 to 80
degrees F. and the average humidity of the mine air
is 97.7. The mine is wet and muddy, no toilet faeili-
ties are provided, the workers dispense with clothing,
and the water in the mine drains is used for drink-
ing and washing purposes. The conditions are there-
fore ideal for intensive and repeated infection, and
are shockingly opposed to every western idea of sani-
tation.

In strange contradistinetion to this state of affairs
is the attempt that is being made by Dr. Yen, who
judging from his scholastic titles is a medical man of
eminence even to western ideas, to combat the all per-
vading infection of the hookworm larvae by sanitation,
microscopical examination, and the resources of modern
medical seience. It is a picture that is typical of the
social condition of a great nation, not so far removed
by distance from Canada, that we can afford to be
entirely indifferent to the phenomenon.

The debilitating effect of hookworm disease is pa-
thetically told by the figures of production, for, even
the primitive mining methods of the Chinese collie do
not explain a production of less than one-third of a
ton per man per day.

Dr. Yen emphasises the necessity for control of the
hookworm disease by pointing out that mining is au
industry only just beginning in China, and that if the
old mines could be freed from the infection, the new
mines could be saved, and an inestimable hoon would
be conferred upon the industry.

It is impossible to remain unmoved by sympathy
at the unvarnished—and in some details revolting
tale—of a lone fight by a man of science against a
disease that has its origin and residence in dirt and
filth. Even the patient persistence of a learned Chi-
nese doctor, equipped with all the armory of medical
science against parasitic diseases, might quail before
the herculean nature of his task. Neither self-sacrifice
nor high romance can be said to have flown the earth
in face of undertakings like this.

In Canada, probably the last thing we may fear in
our mines is hookworm infection, and this is chiefly
attributable to our climatie conditions, and the abseﬁcé,
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so far, of any deep hot mines which are at the same
time moist mines. There is little doubt that if Can-
adian mines were possessed of the disposition to re-
ceive hookworm infection, such would have been re-
ported, because infected workers have undoubt.edly
been employed, and, with some notable exceptions,
such as the mines at Sudbury, no particular attention
has been paid to underground sanitation. It has not
been regarded as necessary, and from the point of the
possibility of hookworm infection, it has probably
been unnecessary. Nevertheless, reasonably sanitary,
conditions are just as important underground as they
are on the surface.

PROBLEM OF THE WORLD’S GOLD. RECEDING
OUTPUT.

Below is reproduced a condensation of a speech
delivered before the Brussels Conference by Mr. Henry
Strakosch (South Africa), Managing Director of the
Union Corporation, taken from the ‘‘Financier.”” Mr.
Strakoseh’s conclusion that economy in the use of gold
for monetary purposes is only possible through the
restoration of sound monetary and credit policies, so
largely destroyed by the finaneial straits occasioned
by war expenditures, seems essentially sound. Artifi-
cial methods of gold stabilisation cannot restore the
wastage of war, and as Mr. Strakosch lucidly phrases
it, international credit can only be restored by the ac-
cumulation of savings resulting from increased pro-
duction. -
Currency and Exchange.

Dealing with the question of gold production generally, and
especially as it has been affected by the war, Mr. Strakosch
said the gold production of the world has steadily increased
from 1893, when its value was 32.4 millions sterling, to 1915,
when it reached the high-water mark of 96.4 millions. Since
then it has rapidly declined, until in the year 1919 the vglue
of the total world output was reduced to 72 millions sterling.
He estimated that the yield for the current year would probably
not exceed a value of 69 millions sterling, and he predicted that
the world’s gold output would show a further decline in 1921,
and that from then onwards the output would more or less
steadily recede.

s The Uses of Gold.

As to the uses to which the gold output of the world has been
put, he stated that from 1907 to 1913, when the output of gold
on an average amounted to 94.7 millions sterling, the amount
absorbed was to the extent of 22.6 millions (or 23.8 per cent.)
for industrial purposes and for the arts in Europe and Amel:wa,
while the East, and especially India, has taken 17.7 millions
sterling (or 18.7 per cent.) of the world’s production, so that
the world consumption of gold for purposes other than money
has amounted to 40.5 millions (or 42.5 per cent.). The balance
of 54.4 millions (or 57.5 per cent.) he assumed to have been
devoted to monetary purposes.

The Diminution in Output.

‘The rapidly diminishing world output of gold and the ra-
dical change which has taken place in the uses to which that
metal is put at present, as compared with pre-war days, deserve
special attention,”” he went on. The diminution in output, it
was clear, had been brought about by increased cost of produc-
tion, which was unaccompanied by a corresponding rise in the
value of gold. As to the change in the uses of gold, the conclu-
sion was irresistible that the low value of gold, in terms of com-
modities, had very materially extended the demand for that
metal in the Hast and for industrial purposes. The inereased
prosperity of the country and the rise in silver and the fall in
gold have had as their natural consequence an increased demand
for the yellow metal, ‘‘for which these Eastern peoples are
evidently prepared to pay more than the Western world is
willing to give in order to secure it for monetary purposes.”’
The cheapness of gold had also very naturally stimulated its
demand for industrial purposés in the West. Hence the material
curtailment of the supply of gold for monetary purposes.

‘“The prospect of a diminished world gold output very natu-
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rally invited consideration of the possibility of measures which
have for their object economy in the use of- gold for monetary
purposes, while the heavy depreciation in the currencies of
many of the countries which formerly adhered to the gold
standard suggests measures to prevent the value of gold from
rising to its pre-war level.

Stabilising Present Value.

‘‘To prevent the value of gold from rising means, in other
words, to stop the price of commoditiees from falling in terms
of gold. I, for my part, entertain great doubt as to the pos-
sibility of achieving this by international agreement. But if it
were possible, what would be the consequences? The figures
which T have given you, showing the material changes in the
uses of gold since its price in the terms of commodities has
fallen, clearly indicate the effect of any attempt to fix the
value of gold at its present level. It would lead to a materially
diminishing world output of' gold, and, what is more, it would
divert, as it has done during the last year, an increasing pro-
portion to non-monetary uses. Is not then the conclusion forced
upon one that it is neither practicable nor desirable to prevent
the price of gold from rising in terms of commodities? I should
add that a rise in the price of gold, while probably not increas-
ing the world output of that metal, will certainly tend to retard
its decline. But what is more important, it will have the effect
—as in pre-war days—of preventing a predominant proportion
of the gold output from being used for purposes other than
money, so that we may, in these cireumstances, again look for-
ward to a very substantial proportion of the gold produced
annually: being devoted to monetary purposes.

““It is true that a rise in the value of gold—connoting as it
does a prolonged process of deflation with falling commodity
prices— Woulﬁ have detrimental effects on trade and enter-
prise, and consequently upon employment. But can it be ex-
pected that the maintenance of high commodity prices, by a
more or less permanent depreciation of the monetary standards,
will avert these pernicious effect? I, for my part, doubt it,
The ravages of war have naturally very materially reduced the
real purchasing power of the people, and that can only be
gradually restored by savings resulting from inereased produe-
tion.

Economising Gold.

‘“A word about economising gold for monetary purposes.
Great strides in that direction have. been made in the decade or
S0 prior to the war. The progress in that direction is undoubted-
ly due in a very large measure to the inereasing mutual con-
fidence in the methods of money and credit creation practised
by the great commercial nations. This must surely be a sine
qua non to any attempt at economising gold for the purpose.
The money and credit policies imposed upon most of the nations
—it is true by the hard necessity of war—are not conducive to
restoring that confidence immediately. Only the putting into
practice of a fixed determination to revert to sound methods
can in time re-establish it, and thus pave the way to economies
in the use of gold for monetary purposes.’’

OLIVER IRON MINING CO. SUED FOR ALLEGED
INFRINGEMENT OF ORE WASHING
PROCESS.

A $40,000,000 suit by Capt. Alexander MeDougall, of
Duluth, against Oliver Iron Mining Co. for damages
in connection with alleged infringement of an ore
washer process is onstrial in Federal Court here before
Judge Booth of St. Paul. Plaintiff claims damages at
rate of $2 a ton on ore mined by defendant company
between 1913 and November, 1918, and treated at its
ore washing plant at Coleraine, Minn,

In evidence presented, attorneys for Capt. MeDougall
sought to prove that no genuine difference exists be-
tween the washer he invénted and the type used by the
iron_company. Plaintiff alleges he submitted his in-
vention to defendant company in 1908, and was inform-
ed that use could not be made of the stripping device,
but the usefulness of the ore-washer was not denied.

Oliver Iron Mining Co. is contending that the Me-
Dougall patent is invalid, since a similar ore washer
had long been in use. It denies that John G. Green-
way, an engineer in its employ at the time, filed a
patent for an ore washer after he had seen the MeDou-

gall invention and that the former’s device was based
on the latter,
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The Case for a Bounty
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on Iron Ore Mining

in Canada’

Iron Ore Mining, and an Adequately Developed Iron and Steel Industry,
are Essential to Industrial Independence in Canada

The present status of iron ore mining in Canada is
in anything but a satisfactory condition, considering
the enormous bodies of iron ore within its borders.

The majority of the known deposits are what is
known as low-grade ore, and requirz more or less treat-
ment to bring them to merchantable grades, to meet
furnace requirements.

The general classification of low-grade ores contain
all non-merchantable ores. On the basis of iron cont-
ent, they may be classified as follows:

1. Ores containing less than 40 p.c. of natural iron.

2. Ores containing between 40 p.c. and 50 p.c. nat-
ural iron that are used to some extent at the present
time as concentrating ores, or are mixed with ores of
high iron content, in order to increase the tonnage.
3. Ores containing over 50 p.c. natural iron that are
not of the necessary physical structure to meet dem-
ands of furnace practice.

The necessary treatments take the form of magnetic
separation, roasting, calcining, grinding and briquet-
ting, and are collectively known as ‘‘beneficiation’’.
All of these forms are well known to metallurgists, and
have been brought to a high degree of perfection,
especially on the iron ranges of Minnesota, where
enormous sums have been expended in exhaustive
experiments to demonstrate the commercial feasibility
of magnetic separation, and other forms of beneficia-
tion, with results that are so highly satisfactory that
millions of dollars are being expended in the construe-
tion of plants for the exploitation of low-grade mag-
netites, averaging between 25 p.c. and 30 p.c. natural
iron content. :

The Mesabi Iron Company expended $750,000 in
testing magnetic separation, in an experimental plant,
at Duluth, Minn. on ores of this character from the
Eastern Mesabi range, and are now constructing an
operating plant at Babbitt, Minn. the first unit of
which, will entail an expenditure of $3,000,000 and
have a eapacity of 3,000 to 4,000 tons per day. They
are laying out a town on broad and permanent lines
at this point, including all modern convenicnces for a
large force of operatives, metallurgical and office
staffs, showing their confidence in thz future outcome
of their enterprise. This plant will be in operation
this Autumn, and will enter the shipping class on the
opening of navigation in 1921. It is fully expected
that it will be a prominent factor in iron ore shipments
from Lake Superior in the years to come.

This undertaking is being carried out by experienced
metallurgists and iron ore mining operators, after
thoroughly satisfying themselves that ores of the low
iron-content mentioned above, can be mined, treated
and placed on the market, in a form to meet the high.-
est furnaee requirements, at a profit, in competition
with the high-grade ores of the Mesabi range. Th(f
officiency of the machines developed in the Mesabi
Tron Cofnpany is such, that the concentrates can be
perfectly controlled, from the lowest grade, up to

#* A memorandum presented to ths Tariff Commis-
sion at Port Arthur, 16th October, 1920,

72.4 p.c iron content, thus enabling them to meet any
furnace demand. The concentrates are produced in
the form of a porous sinter, a most desirable form for
furnace use.

The iron deposits of Northern Ontario are very
similar in character to the low-grade ores of the East-
ern Mesabi, and are largely amenable to the same
form of treatment. Therefore, we should consider our-
selves fortunate, that experience and responsible indiv-
iduals, have successfully carried the beneficiation of
low-grade magnetites through the experimental stage,
and set the pace for what may be done with similar
ores in Ontario.

Canada has immense quantities of beneficiable or:s
in the prospected parts, more particularily Northern
Ontario, that are known to contain many millions of
tons, at points traversed by the Canadian National
Railway, the Canadian Pacific Railway, and the Algo-
ma Central Railway. This will obviate a large initial
expenditure for transportation facilities, which, ordin-
arily have to be overcome in the development of new
iron fields.

Estimates, based upon diamond drilling, place the
quantity of ore in certain Northern Ontario deposits
at figures ranging from 100,000,000 tons downward.
In other provinces of the Dominion, there are very
large, but less definitely measured, possibilities in avail-
able ore.

In this connection, it may be pointed out that only
about 50,000 feet of diamond drilling has been done on
the Ontario ranges, as against some 10,000,000 feet on
the Minnesota ranges. Drilling so far carried on, has
resulted in disclosing large bodies of good merchant-
able ore, where only lean jaspilites showed on the
surface. It may reasonably be assumed that further,
and sustained 'drilling will locate other wvaluable
deposits, when iron ore mining receives the encourag-
ement that is its due.

Statements eovering details of tonnage of the var-
ious Northern Ontario and other ranges, are included
in an appendix hereto.

Our known deposits of iron ore thus represent sup-
plies for years to come. The potentialities of the un-
prospected portions of the Dominion are enormous.

Iron ore mining in Canada is confined to Northern
Ontario. The Algoma Steel Corporation, Ltd., operat-
ing the Magpie Mine, producing siderite ore, and the
Moose Mountain Ltd. operating magnetite properties
in the Distriet of Sudbury, constitute the only activities
in iron ore operations. Both these companies have
extensive reserves of ore, proven by diamond drilling
and milling development work. Both companies have
carried beneficiation processes to such an extent, that
they are convinced, that with reasonable Government
aid, these low-grade ores can be profitably converted
into marketable grades.

This has been arrived at, only after an extremely
large expenditure, and is highly significant of what
the possibilities are in beneficiating low-grade ores.
It shows that under proper encouragement, Canada
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may produce sufficient domestic ore to displace the
United States ore we are importing at the present time.

Canada’s imports of iron ore has passed the 2,000,-
000 ton mark annually. Imports of iron and steel
products for the year ending March 31st, 1920 reached
the enormous figure of $189,907,602. With an extens-
ive railway mileage, years in arrears for betterments,
and necessary upkeep, after six years of almost com-
plete cessation of all classes of constructive develop-
ment. With the necessity of catching up these arrears,
and meeting the growing wants of our fast developing

country, the imports of iron ore, and iron and steel '

products, may reasonably be expected to increase, un-
less active steps be taken to develop a domestic iron
and steel industry, and displace the imported ores, and
iron and steel products by our own resources.

The tonnage of domestic ore charged to furnaces in
Canada, has fallen from about 300,000 tons in 1915, to
less than 100,000 tons in 1919, or about 5 p.c. of the
total tonnage smelted- Of the total of 653,137 tons of
ore charged to 7 blast furnaces in Ontario, for the six
months ending June 30th, 1920, only 58387 tons were
of domestic origin, the balance being imported from
the United States. Exports of domestic ore are
negligible.

What Iron Ore Mining Means to Canada.

It is quite obvious that the successful operation of
iron mines means more that the employment of so much
labour. It implies a maximum of activity in all lines
of endeavour, a continuous flow of freight traffic, so
necessary to our National Railways, the erection of
steel works, by-product plants, wire, and wire nail
plants, slag-cement works, .and all classes of industries
subsidiary to iron and steel works. It also implies the
upbuilding of prosperous communities in the agricult-
ural areas surrounding the iron ore deposits. The
magnificent stretehes of arable land in the great clay
belt of Northern Ontario will be brought under cultiv-
ation, with markets provided by an iron mining indus-
try. No class in the community will receive greater
or more direct benefit that the farmer.

An iron and steel industry, on an adequate -scale,
will do more to solve the tariff problems of the former
in Canada, than anything that could be done in his be-
half, by way of tariff changes. We can never hope

 to have cheap agricultural machinery while we are

obliged to import raw material in the vast quantities
we are now doing.

If trade and commerce in Canada is to be put on a
sound foundation, it is plain that this must be built up
on a combination of the two great basic industries, of
mining and agriculture.

Canada has done her part well in the upbuilding of
the blast furnace industry, in granting $17,000,000
in bounties during the period of 1896-1912. Without
these furnaces, Canada would have been in a sorry
plight during the Great War. While they have been,
and are doing splendid service, they have been built
up at the expense of the neglect of our own ores. This
can be accounted for, largely from the fact of the easy
accessibility of United States high-grade ores, and the
further fact, that beneficiation had not been brought
to the high state of perfection it is in today.

There are many reasons why Canada should take
definite and immediate steps to develop an iron ore
mining industry, some of which may be briefly sum-
marized as follows:

1. The vital necessity of establishing an iron and

steel industry on a stable basis, in order to secure
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the industrial independence of Canada in the

matter of iron ore.

2- The development of our vast resources in iron
ore, as a means of defraying the tremendous fin-
ancial obligations created by the war, the profit-
able development of our gigantic railway system,
and the improvement of the water-ways of the
Dominion.

3. The Canadian National Railway traverses four-
fifths of the iron ore deposits of Northern® Ont-
ario, and would be immediately and directly
benefited by the increased traffic developed by an
iron' mining industry. The product of the mine
may be made the largest single source of railway
traffic in Canada. In the United States, the min-
ing industry econtributes between 55 p.e. and
60 p.c. of all freight moved. Iron ore mining
contributes a larger volume of freight traffic than
any other branch of the mining industry.

4. To produce from its own ores the plates necessary
for the construction of the ships of Canada’s
Merchant Marine, a branch of industry vital to
the future prosperity of the Dominion, if a profit-
able and successful export trade is to be built up,
and to enable Canada to take her old place in the
world’s shipping lists in the matter of registered
tonnage, that she occupied at Confederation.

5. To furnish the traffic necessary to keep the ships
of Canada’s Merchant Marine profitably employ-
ed in exporting manufactured articles to world
markets.

6. To solve the farmers’ tariff problem, by the man-
ufacture of cheaper agricultural machinery,
more and more of which will be required as the
west develops. '

. The development of Northern Ontario’s iron ore
resources would do more to wipe out the ‘‘East
and West’’ in Canada, than anything else that
could be undertaken. It would form a complete
union of the two geographical sections.

8. Tt would materially decrease imports, right the

balance of trade, and stabilize exchange-

While Ontario’s iron ore resources have been more
particularly referred to in this memorandum, these
reasons apply with equal force in every Provinece of the
Dominion.

1

- NEEDS OF AN IRON ORE INDUSTRY.

As mentioned above, the iron ores of the Ontario
ranges require some form of treatment to bring then
to grades suitable for furnace use. The cost of this
treatment varies with the different grades and qualities
found in the Canadian ranges. To place Canadian iron
ore operators on a parity with United States producers,
some form of (Government aid is vitally necessary to
enable them to overcome the cost of the necessary
beneficiation. :

The Dominion Government has been memorialized by
a larger number of Boards of Trade, Municipalities,
Mining and other Industrial organizations, praying for
the granting of a subsidy, to cover a period of fifteen
vears, of a fixed sum of seventy-five cents per ton, on
all Canadian iron ore mined and marketed without
restriction.

If Government aid to the extent of-seventy-five cents
per ton, be granted on all iron ore mined in Canada, it
would immediately make possible the development of
the immense deposits of low-grade magnetites, hema-
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tites, and siderite ore of the Northern Ontario ranges.
As iron-ore minirg is now at such a low ebb in Carfada,
the amounts aceruing to iron-ore operators under this
system, would be very small for the first few years, as
it would take some time to equip and develop ore lands,
before the shipping stage could be reached. The
amounts payable thereafter, depending as they do, on
ore actually mined, beneficiated, shipped and sold, will
simply be a measure of the growth of the industry. The
larger they are, the larger will be the benefit to the
country generally, as the subsidy would bring about
disproportionately large returns in the stimulation of
industrial activity.

Tangible assistance of seventy-five cents per ton on
all Canadian iron ore mined and marketed without
restriction, will unquestionably induce widespread
activity in iron ore mining in Canada. The subsidy
should be:

(a) In force for fifteen years.

(b) Paid monthly to mine operators.

(¢) Reckoned (1) when the ore is milled or treated,
on the long ton weights going into the milling or treat-
ing process; and (2) when not milled or treated, on the
long ton shipping weights going to the furnace.

Necessity for Utilization of Our Low-Grade Ore.

The Provinece of Ontario is wholly dependant on the
United States Lake Superior ranges for its supply of
high-grade iron ore. The enormous tonnages of these
ores that are being mined, shipped and smelted—Dbe-
tween 55 and 60 million tons annually—naturally sug-
gests the question: How long will these ranges hold
out an available supply of high-grade ore for Can-
adian furnaces? The terrific drain on their resources
must, within a measurable length of time, bring them
to the point of depletion, insofar as the high-grade
material is concerned. It would seem, therefore, that
Ontario ores must, at no distant date, be called upon:
to supply the furnace requirements of this province.
Tt is but the part of sound economy to be prepared for
that eventuality. The only means of reaching that
stage, where we will have an abundant supply of our
own ores, is through Governmental assistants by way
of a subsidy, to offset the costs of beneficiation.

When the utilization of our low-grade ores is under-
taken, it must be on a large scale, with large plant
units, capable of handling large tonnages daily. The
plants must be built in the most substantial manner,
equipped with machinery that will operate efficiently
and continuously, under heavy loads, with a minimum
of personal attention. This requires a large invest-
ment of capital, that can only be induced to take up the
enterprise, with the Government assistance above re-
ferred to. These plants will require to have heavy and
costly machinery installed, most of which, would have
to be imported, on which, the Government should remit
the duty, as a further measure of assistance.

To show that the references to the high-grade ore
supplies of the United States Lake Superior ranges,
have not been overdrawn, T beg to quote Prof. Edward
W. Davis, of the Minnesota School of Mines Experi-
mental Station, University of Minnesota, Minneapolis,
Minn., in Bulletin No. 7, May 22nd, 1920 in ‘‘The Future
of Lake Superior District as an Iron Ore Producer:’’

“It is, of course, recognized by everyone, that at
some future date all of the merchantable ore will
have been removed from the distriet. This dadte is
placed by various estimators at from 15 to 30 years
hence. This statement is based on the assumption
that the present rate of shipment will continue until
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the end of the season of the last year. This, of
course, cannot be the ecdse. The history of any suc-
cessful mining distriet shows that during the first
few years of life, small tonnages of high-grade ma-
terial are mined. As time passes, and a distriet is
more largely exploited, the tonnage mined each year
increases. As the tonnage inereases the grade of the
ore usually becomes lower. After a certain time,
the yearly production reaches a maximum, and after
the maximum is passed, the production gradually
decreases. The rate of decrease is quite rapid at
first, but absolute depletion may not occur for many
yvears. The distribution of the Lake Superior ores
among the various furnace companies shows that,
while some companies have a sufficient supply or
ore to last them 30 or 40 years, other companies have

.enough to last only 5 or 6 years. These companies '

are already looking about for nmew sources of ore

supply, and if they are not found in the Lake Su-
perior district, the companies will go elsewhere.”’

It may thus be seen that the present source of supply
of high-grade ores for Ontario furnaces, have but a
comparatively few years of expected life.

Electrical Development

Northern Ontario is in the fortunate position of
possessing an abundance of water powers, that, on
development, must play a considerable part, and be an
important factor in the development and utilization of
our iron ores.

The Nepigon River, in the District of Thunder Bay,
is now under development by the Hydro Electric Power
Commission, of Ontario. This River has a capacity of
200,000 H.P. of electric energy. The two first units of
the present development will be ready for distribution
at the Head of the Liakes. December 15th, 1920, follow-
ed by a further distribution up to 75,000 H.P. early in
1921.

When these powers are linked up with the modern
methods and processes, for metallizing, and furnacing
by electricity, already designed by a Canadian metal-
lurgist, Mr. James W. Moffatt, of Toronto, we may
reasonably look for the creation of a stable iron and
steel industry, based on domestic ores, at an early date,
provided the suggested aid be given by the Govern-
ment, G :

These water powers are so located throughout North-
ern Ontario, as to be within easy access of all the iron
ore ranges from the District of Rainy Rivér on the west,
to the most easterly deposits in the Districts of Algoma
Sudbury.

APPENDIX,
Sources of Canadian Ore Supply.
ONTARIO.

1. Titaniferous magnetite ores of the Rainy River
Distriet, on Rainy Lake, where a large amount of
diamond drilling has been done, disclosing large bodies
of iron ore, high in iron content.

2 St{eep. Rock Lake, the most westerly extension of
the main iron belt, quantities of high-grade hematite
float led to the discovery, by drilling, of a body of soft
ore some 70 feet in width. Tt is almost assured that the
main body of the Lake is underlaid by this same
deposit. .

3. On the Atikokan range, west of Sabawe Lake
some 15,000,000 tons of magnetite has been proven b\:
drilling operations, averaging 55 p.c. iron, 12 p.c. sul-
phur, and 10 p.c. phos. These are high sulphur ores
which, when roasted, make a most desirable furnace
product.
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4. Bast of Sabawe Lake, the Atikokan Mine, the only
developed mine in the distriet, shows some 10,000,000

tons, averaging 55 p.c. iron, 2 p.c. sulphur, and 10 p.c.

phos. This mine has produced 86.433 tons of ore, aver-
aging 59.85 p.c. iron; 2 p.c. sulphur, and .11 p.c. phos.

5. On the Mattawin range, about 35 miles west of
Port Arthur, and in Conmee township, in the same
neighborhood, a large tonnage of lean ore is exposed

averaging 35 p.c. or better. This deposit runs into

many millions of ton, and can be quarried and hand.led
by steam shovel. Tests made by the Dominion _Testlng
Laboratories, Ottawa, show that by coarse crushing and
jigging, a product runni_ng 50 p.c. iron can be obtained
with a 2 to 1 concentration.

6. On the east shore of Lake Nepigon, known as the
Nepigon range, there are numerous bodies running
around 45 p.c. iron, or better. Drilling operations on
this range located large bodies of good ore, where
nothing but lean jaspilites showed on the surface.

7. At Little Long Lake, the eastern extension of the
Nepigon range, there are extensive areas of ironp out-
crops. One body 30 feet in width, averages 42,67 p.c.
iron, .05 p.c. phos. Another exposure 400 feet wide,
averaged 42.35 p.c- iron, and another outcrop 20 feet
in width averaged 49,78 p.c. iron.

8. The Loon Lake iron field is situated 26 miles east of
Port Arthur. It is of a different geological age and
character to the ores mentioned above, and is an un-
doubted extension of the Mesabi range in Minnesota.
The beds are flat-lying, consisting of interbanded lay-
ers of high-grade hematite, and lean taconite, having a
total thickness of 20 feet. The ore is easily separated
by hand-sorting, yielding from one and three-quarters
to two tons of merchantable ore, for every three tons
of material handled. Less than one-third of this field
has been tested by diamond drilling and pitting, yet
5,448,000 tons of ore, averaging between 48 p.c. and
55 p.c. iron, have been proved. Conservative estimates
of the possible tonnage of this field are placed at 25,-
000,000 toms. e

9. The siderite ores of the Michipicoten district in
Algoma have been extensively drilled, and a tonnage
estimated at over 2,000,000 tons have been proved at
the Magpie Mine, and the New Helen Mine, by the Al-
goma Steel Corporation Ltd. 4

10. Over 100,000,000 tons of magnetite have been
proved by diamond drilling at Moose Mountain in the
Distriet of Sudbury, by the Moose Mountain Mining
Company. Estimates of the possible quantity of avail-
able ore go far beyond this figure. A

11. Extensive deposits of magnetite are found on
the Groundhog River, Rush Lake, and Wapoose Lake,
on all of which diamond drilling has been done, dis-
closing large tonnages of ore.

QUEBEC.

1. The Bristol Mine is known to contain large
depostis of magnetite, but has not been diamond drilled.

2. The Forsyth deposits of silicious magnetites have
an estimated tonnage of 500,000 tons.

3. Extensive deposits of magnetic sands on the north
shore of the St. Lawrence are estimated to contain
500,000 tons of magnetite.

4. The St. Charles deposits of titaniferous ores are
estimated to contain 5,000,000 tons.

NOVA SCOTIA.

1. The Torbrook range with an estimated tonnage of
250,000 tons. :

2. The Martin hematite property, with an estimated
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tonnage of 115,000 tons. :

3. There are extensive deposits in the Arisaig area,
with no available records.
NEW BRUNSWICK.

1. The Bathurst deposits are a mixture of hematite
and magnetite, and have an estimated tonnage of 7,-
000,000 tons.

2. Hematite deposits at Woodstoek, and limonite
deposits at Maugerville; no available estimates.
BRITISH COLUMBIA.

1. The Texada Island deposits of magnetite, having
an estimated tonnage of 5,000,000 tons.

2. The Puget Sound deposits of magnetite, estimated
at 4,500,000 tons.

3. The Glen iron mine in the Kamloops distriet, with
an estimated tonnage of 8,000,000 tons of magnetite.

4. Further discoveries are being located by sustained
prospeeting and development work, in various sections
of this Provinece, that hold out great promise on dev-
elopment.

MANITOBA.

1. Black Island in Lake Winnipeg, has large out-
cropping of hematite ore of good quality.
ALBERTA.

1. Recent investigations by the Geological Survey,
show a large indicated tonnage of low-grade ores.

Note.—Graphs and tables showing produetion and
importation of iron ore and iron and steel products in
Canada were appended to the foregoing memorandum.

COPPER PRODUCTION IN SEPTEMBER.
Lessened Production, and Little Demand.

Production of smelter copper by the 19 leading mines
of this country and South America amounted to 99,202, -
841 pounds in September, compared with 105,516,912
pounds in the preceding month, a decline of 6,314,071
pounds.

In the nine months to Sept. 30, however, the same
mines report an output of 934,000,000 pounds, or
approximately 76,000,000 pounds more than in the
first nine months of last year.

It is fair to assume that the total copper production
of all mines in North and South America is now run-
ning between 115,000,000 and 117,000,000 pounds a
month, on the lowest estimate at the rate of nearly
1,400,000,000 pounds of smelter copper a year.

Notwithstanding present mining operations through-
out the country are ecut to 60% capacity, the resultant
output is still far ahead of demand. Copper quotations
last week broke through to new low levels, the metal
being offered at 16 cents per pound, with virtually
none taken. Copper consumers believe they are safe
in buying on a hand to mouth basis; they feel that the
American copper market cannot advance very rapidly-
when Europe is unable to purchase and domestic busi-
ness is in a hesitant state.

It is estimated present surplus of refined saleable
copper amounts to 600,000,000 pounds; approximately
400,000,000 pounds more is enroute to refineries and
in process of reduction. There is, therefore, virtually
1,000,000,000 pounds of copper above ground today.

Formerly Europe took between 40% and 45% of our
production. Since 1914 productive capacity has been
greatly expanded to meet the abnormal demand en-
gendered by the war, so while ecurrent operations are
down to 60% of capacity, production is still virtually
the same as in the years prior to 1914 and demand
distinetly less. :
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BRITISH COAL OUTPUT & WAGES.

The Danger of Flat Rate Increases. Bad Effects of the
Disappearance of the Differential between
Day-wages and Contract Rates.

(From ‘““Iron & Coal Trades Review’’)

If the miners obtain another flat rate advance with-
out any guarantee in regard to production, it is almost
certain that the output per person employed will show
a further decline. Flat rafe increases are unsatisfac-
tory ; they assure exactly the same advance to workers
of 18 years of age as in the case of married men, and
the earnings of different classes of workers are dispro-
portionate.

Assuming the owners’ hands have not been tied in
negotiations, they would appear to have missed an op-
portunity in attempting to equalise the ‘‘percentage’’
advances received by the various classes of workers
employed in the industry, instead of suggesting a set-
tlement on the basis of a wage advance for actual coal-
face workers only, whose ‘‘net’’ earnings to-day, in
comparison with pre-war days and other sections of
mine workers, show a much smaller percentage increase.
‘When it is considered that coal-face workers are entire-
ly responsible for larger or smaller output, it is cer-
tainly in the interest of the coal trade in particular,
and the country in general, that production should be
stimulated, but any wage advance should be restricted
to coal-face workers.

The percentage advances to coal-face workers varies
with the bare getting price, but generally speaking it
will be somewhere about 140 per cent.; against this,
day workers in many cases have received advances of
_ well over 200 per cent., whilst in the case of boys and
youths it is even greater. On the face of things, there-
fore, it is obvious that the actual coal getters are en-
titled to something which should be given as a per-
centage increase on the bare getting price—not as a
flat rate advance. By this means production might be
improved.

The present flat rate advances paid to all workers
over 18 years of age are:—War wage, 3s.; Sankey, 2s.;
advance as from March 12 last, 2s. A total flat rate
advance of 7s. per shift worked. After the commence-
ment of the war, the first advance to workers engaged
in the industry was given in May, 1915, in the shape of
a war bonus of 151% per cent. on total earnings. And
it is very significant that each successive advance has
been followed by a reduction in the output per person
employed in the industry. The annual output per per-
son employed in 1915 was 270 tons; 1916, 260; 1917,
247; 1918, 232; 1919, 19715, As from July 16, 1919,
working hours were reduced from eight to seven per
shift, it is necessary in order to get a true comparison
to base the output as though eight hours had been
worked the whole period. On this basis the output per
person would have been approximately 211 tons. To
be perfectly fair we must add to this a figure equivalent
to the loss of something like five million tons as a result
of the Yorkshire and other sectional strikes that took
place during the year. If, therefore, we place the out-
put per person for 1919 on an elght-hour shift basis at
216 tons, the fall in the production per person employed
as between 1915-1916 was 10 tons; 1916- 1917, 13 tons;
1917-1918, 15 tons; 1918-1919, 16 tons A total redue-
tion per person o‘f 54 tons as between 1915 and 1919.
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At the present time there are approximately 239,000
more persons employed in the industry than the average
number during 1915, owing to the faet that in that
year such large numbers joined H. M. Forces, so that
on the face of things it is obviously a wrong method
to fix the datum line on that of total outputs, because,
provided a sufficiently large number of persons were
employed, the output could be attained, in spite of a
further reduction in output per person employed.
Therefore, the datum line should be fixed on the output
per total persons employed in the industry.

The output per person employed for the first half of
this year was at the rate of 204.8 tons per annum for
seven-hour shifts. This is equivalent to 234 tons (ap-
proximately) for eight-hour shifts, and shows a decided
improvement by comparison with last year’s tonnage.
So far as it goes, this is satisfactory, but there is still
a good deal of leeway to make up to bring the output
per person employed into the parity with that for 1915

STANDARD STOCK EXCHANGE QUOTATIONS.

Silver High. Low Last.
Adanac Silver Mines, Ltd . 234 21 214
Bailey.. .. . = 4 3% +
Beaver Consohdated ol w239 36 38
Chambers-Ferland .. .. .. 4 4 4
Cobalt Provineial .. .. .. . 471 47, 474
Coniagas .. e S R 2.35 2.35 D)
Crown Reserve .. ... .. . 26 25V 26
Foster .. SR R I el N 115 1Y% 114
B AT T a Ve, e ke o s s 2 it gl
La Rose .. .. R 314 30 30
Lorrain Con. M Ltd e 5 5 5
MeKin.-Dar.-Savage .. . . 55 99 5
Mining Corp. of Can . 1.74 3Ly B
NIPISSIE s o et b v 9,50 9:05 9.25
Peterson fuake oo o s 12 11 11
Srlver leal: 2victas i 05 gy 3 2 2
Temiskaming . S TR e T 34 34
FretlHeWsy v av oissl o e e s 0128 241, 28

Gold.
Dome Extension.. . . . . 401 3915 4074
Bofre-luake: et G 41/ 41 41
Dome Mines . 1285 1230 ...12.50
Gold Reef . 3% 3% 3%
Hollinger Cons ks s 5.75 555 b.55
Hunton Kirkl’d G. M s ST I 10Y%, 11
Keora .. . 2 Nt e [ Vs 16 1614
Kirkland Lake O e e 1 45 45
Lake Shore M. Ltd . 1.05 1.03 1.05
NEeIntyTe o st ae St 2:02 1.98 1.99
Moneta.s, 2 s S b S v 10 9 10
Porcupine Crown . . . . . . 23 23 23
Pore: Gold ...EXR . . . . 1, 1 1
Porcupine Tisdale . . . . . i 1 1
Porcupine VN, T25 L atn i =95 25 20
Preston East Dome . : 214, 21/ 21,
Sohumagher e 2or 3 uesuts 22 22 22
Teoakslmehesa s .2 el 6 5 6
Thompson Krist . TV 7Yy TV
W.est PoMmB 7 ivise Fisip. wue 6 6 6
West Tree Mines Litd . . 454 454 434
Wasapika Gold M. Ltd . 934 9 914

Miscellaneous.

Naenuht Ou s e i 2734 2614 2614
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F. H. SEXTON
Director of Technical Education in Nova Scotia.

(From the Bulletin of C. I. M. & M.)

Professor Sexton was born in New Boston, N.H., on
June 9th, 1879, and his early education was obtained
in the public schools at Billerica, Mass., and the Eng-
lish High School, Cambridge, Mass. From the latter
he entered the Massachusets Institute of Technology,
taking the mining engineering course and graduating
in 1901 with the degree of B.Se. For a short period
after graduation he was engaged as assayer and che-
mist with the Carmichael Reduction Company of Bos-
ton and then acted as instructor in metallurgy at his
alma mater for about eight months. For about two
years following he was engaged as research ‘'metallur-
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sequence this matter was brought to the serious consi-
deration of the Military Hospitals Commission. He
provineial premiers and representatives in Ottawa in
September, 1915, and placed the matter of industrial
retaining before them with the result that the Com-
mission was charged with the duty of aectively pro-
ceeding with this important task. In Mareh, 1916, he
was asked to assist in the work of training the maimed
and disabled soldiers for new occupations and was ap-
was a delegate from Nova Scotia to the conference of
pointed to the position of Vocational Officer for Que-
bec and the Maritime Provineces. For four and a half
yvears Professor Sexton has given his best efforts to
this work in pleasant association with other prominent
members of the Institute such as Mr. W. E. Segsworth
and Professor H. E. T. Haultain. This work is now

e
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PROFESSOR F. H. SEXTON, D.Se., LL.D.

gist in the research laboratories of the General Elee-
tric Company, Schenectady, and left to take up the
position of assistant professor of mining and metal-
lurgy at Dalhousie University, Halifax, N.S.

When Nova Scotia led the other provinces of the
Dominion in establishing a comprehensive system of
technieal education in 1907, Professor Sexton was ap-
pointed Director of Technical Education and President
of the Nova Scotia Technical College, Halifax, which
position he has held to the present time.

During the summer of 1915 he prepared memoran-
da on the vocational rehabilitation of war eripples for
Sir Robert Borden and Sir George Foster, and in con-

being finished under the Department of Soldiers’ Civil
Re-establishment and none can deny that Canada’s
efforts in this direction are as noteworthy as her re-
cord in the field. "

Professor Sexton was honoured with the degree of
D.Se. from Acadia University in 1918, and LL.D. from
Dalhousie University in 1919. He has always taken
an active interest in social service, civic improvement
and education of all kinds, sorts and deseription. His
chief diversions are angling and gardening and his pet
aversions snakes and Bolsheviki.

For .five years Professor Sexton was a member of
Council of the Mining Society of Nova Scotia and Pre-
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sident of the Society for two years. He joined the
Institute in 1914 and was first elected to the Council
for the two-year term 1917-1918. He was re-elected
last spring as one of the Councillors for Nova Scotia
and is also serving at present on the Council of the
Mining Society of Nova Scotia.

He is a member of the advisory committee on min-
ing and metallurgy to the Honorary Advisory Coun-
cil for Secientific and Industrial Research, member of
the Council of the Association of Professional En-
gineers of Nova Scotia, District Governor of Rotary
Clubs for the Maritime Provinces, member of the
Nova Scotia Institute of Science, of the National So-
ciety for Testing Materials and of numerous other
educational and public organizations.

Northern Ontario Letter

THE SILVER MINES.

The Cobalt Field.

Operators in the Cobalt silver area have announced
that beginning with November 1st, they are prepared
to pay their -men a flat wage equal to the former wage
plus the daily bonus on the high price of silver. This
annovncement came as a surprise, owing to the fact
that silver quotations have declined steadily during
the past six months.

The deeision to include the bonus of $1.25 daily as of

gilver commanding $1.20 an ounce, will make the flat
wage higher than ever before in Cobalt’s history. It
will add about $2,000 daily to the pay-roll or at the
rate of about $750,000 annually, as compared with
what it would have been had the companies decided to
discontinue the bonus and maintain the former base
wage. .
On November 1st the Coniagas will disburse a divi-
dend of 214 p.c., which will call for the distribution of
$100,000. This brings the total for the year up to
$500,000 and makes a grand total of $10,040,000 since
the mine was first opened. The company will close its
fiseal year at the end of this week, and is understood
to have had another successful year.

Some alarm was felt during the past week when
silver quotations declined to a low of 7614 cents per
ounce. This quotation was about on a par with the
cost of producing silver at some of the smaller mines,
and left net profit to come only from the premium re-
ceived on New York funds for which the silver is paid.
Leading mines like the Nipissing, O’Brien, Kerr Lake
and Coniagas were not threatened, but such proper-
ties as the Lia Rose, Crown Reserve, Peterson Lake, and
even the McKinley-Darragh were obliged to do some
close figuring. At the McKinley-Darragh, with pro-
duection running at the rate of a little over 50,000
ounces monthly, the cost of producing the silver is
understood to be not far under 80 cents an ounce. It
may be seen, therefore, that at such properties the
slump in silver quotations constituted just cause for
alarm. At the time of writing, the price of the metal
has strengthened several points, so that with the 10
p.c. premium, the margin of profit at such mines as the
MeKinley-Darragh is brought up to a very substantial
amount.

The annual statement of the Temiskaming and Hud-
son Bay Mines shows an output of income of $102,688
for the fiscal year ending with August. Expenditure
during the period amounted to $99,000, leaving a net
profit of only $3,688. Ore reserves are estimated to
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contain 30,800 ounces of silver in the dumps, exclu-
sive of the small areas underground which may yield
limited quantities. The report refers optimistically to
the company’s holdings at Kirkland Liake and Gowgan-
da, and points to these properties as valuable assets:
As regards the Dome Lake which has been extensively
backed by the T. & H. B., nothing definite has been
decided upon as to future plans.

In view of the small profit realized on the Hudson
Bay Mines, a good deal of strength is added to the re-
ports that this property may be absorbed either by the
Coniagas or by the Mining Corporation. In fact, it
is intimated in usually well informed ecircles that the
Mining Corporation is even now mnegotiating for ‘a
lease on the old mine.

The tailings pile on the Penn-Canadian mine has
been optioned to the brokerage firm of F. C. Suther-
land, Toronto. The Penn-Canadian has remained idle
since the labor strike of last year, although a fair ton-
nage of medium grade ore still remains in the mine.
No announcement has been made as to whether the
Sutherland interests intend to re-treat the tailings pile
or endeavor to arrange a sale to other interests.

At a depth of about 100 feet on the Ruby Silver
mine, in the south-eastern part of the township of
Bucke, a narrow streak of high grade ore has been en-
countered. Leaf silver also appears in the wall rock,
and at the present point of operations shows commer-
cial values over a width of close to three feet. The

property is being operated under lease to Cobalt and
Haileybury business men.

The Gowganda and Elk Lake Areas.

Another small shipment of ore has been made from
the Castle property at Gowganda. About ten tons of
high grade material came out recently. It is generally
understood that current output is being maintained at
a rate that covers the cost of operations, and that in
the meantime, much necessary exploration and deve-
lopment work is being carried out. Latest advice
would tend to show that the cross-cut at the 86-ft level
has encountered the vein and with high values oceur-
ring at this point.

Unofficial advice just obtained conveys the inform-
ation that the Miller Lake-O’Brien has encountered
another high grade ore shoot. Whether or not this is

in a new vein or on one formerly worked has not been
ascertained.

As a result of favorable developments on the Miller
Lake-O’Brien and the Castle, as well as general favor-
able conditions in the district, mining interests in this
area have become more enthusiastic than usual, and a
busy winter is anticipated.

Mr. Miller, Provineial = Geologist for Ontario, to-
gether with Thos. W. Gibson, Deputy Minister of Mi-
nes, concluded their visit to this area last week.

The small mining plant on the Regent property near
Elk Lake will soon be ready for operations, and sink-.
uzlg is to commence just as soon as steam can be turn-
ed on.

It is also learned that an endeavor is being made to
raise finances to re-open the old Moose Horn property.

A shipment of about five tons of high-grade ore has
been made from the Cane Silver Mines, a property si-
tuated south of Kenabeek, P.O., on the Elk Lake
branch of the T. & N. O. Ry. The ore is said to cen-
tain from 500 to 1,000 ounces of silver to the ton, and
was gathered by open-cutting a number of veins along
the surface. I_t has now been arranged to commence
sinking operations, and two shafts are to be put down
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on two of the more promising veins.

During the week ended Oct. 22nd, four Cobalt com-
panies shipped an aggregate of eight ears containing
653,339 peunds of ore. The Mining Corporation head-
ed the list with four cars, as shown in the following

summary :
Shipper Cars Pds.
Mining Corporation .. 4 283,230
Nipissing i, 2 194,815
Temiskaming .. 1 87,979
La Rose .. 2 87,315
Tobalstns ot : 8 653,339

During the correspondlng perlod bulhon shxpments
were largely withheld owing to the slump in the price
of silver. The Mining Corporation was the only bul-
lion shipper, sending out 24 bars weighing 24,933.50
fine ounces.

Low water on the Montreal River has caused a short-
age of power in Cobalt, as a consequence of which the
mines of the district have been obliged to temporarily
curtail work to some extent. Fall rains are consider-
ably overdue, and relief is expected daily. In the
meantime, the mines have mutually arranged to work
alternately so as to share equally in the loss of time
incurred. £
THE GOLD MINES.

The Porcupine District.

The outlook for the gold mining industry as found
in the Porcupine gold area is steadily improving. One

of the most interesting and hopeful developments in
the labor supply is now taking place, as found in the

- information that a large number of miners are already
on the Atlantic, coming from the British Isles to work
in the gold mines of the Porcupine field. It is learn-
ed to-day that 130 men are now in course of passage
over the Atlantic and will be added to the strength
of the force engaged at the Dome Mines. Another
group of about equal number are to follow shortly.
This information seems to suggest that the Dome has
solved the problem of labor shortage and that by the
end of the year this mine may be on a fair way to
operate at full blast. In preparation for the improved
situation, it is also learned the company has placed
orders for additional mechanical equipment among
which is included more than two dozen extra machi-
nes for underground work. As a consequence of all
this, the general outlook has greatly improved.

It is reported that the Hollinger and MecIntyre are
planning to import about five hundred men from Wales
but this report so far lacks official confirmation and
is for that reason not emphasized in a manner equal
to the more authentic advice regarding the Dome.

Mr. H. C. Hudson, superintendent of the Ontario
Fmployment Bureau, Toronto, has stated some thirty
mines in Northern Ontario gold and silver areas are
prepared to take on an extra 1,850 men almost imme-
diately, while an additional 500 eould soon be absorbed.
Wages are high and steady employment offered, and
Mr. Hudson has issued a statement urging men to not
overlook this opportunity to obtain steady work.

On November 3rd, the Hollinger Consolidated will
disburse a 1 p.c. dividend, amounting to $246,000. This
is the seventh disbursement so far this year or a total

- of $1,722,000. In addition to this, the company is ex-
pected to follow out its usual policy of paying two di-
vidends during December, in which.case the total for
the year may be brought up to 9 p.c. or a total of
$2,218,000 for the period.
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The Meclntyre-Porcupine is the center of increased
attention owing to the great probability of ore reser-
ves being added to at a rapid rate as a result of the
aggressive development of the new ore body found
below the 1000-ft. level, North of vein No. 5. This new
orebody is believed to be the easterly continuation of
Hollinger’s No. 84 which is at present the largest in-
dividual deposit in evidence on the Hollinger.

Announcement is made that negotiations are under
way in 'England, with the object in view of disposing
of the Davidson Consolidated to English interests. The
company is eapitalized at 5,000,000 shares, a majority
of which is understood to already be under option to
the English interests mentioned.

The Kirkland Lake District.

A meeting of the shareholders of the Hunton-Kirk-
land is being held to-day at which arrangements are to
be made to proceed with increasing the capitalization
from 1,250,000 to 2,500,000 shares. This added million
treasury shares will be used as a means of financing
future work.

The newly incorporated Kirkland Lake Proprietary,
1919, Litd., is appealing to the shareholders of the On-
tario Tough-Oakes Company to transfer their shares
on the basis of two of the old for one of the new.
Announcement is made that ¢his new company has
completed the details of acquiring the assets and un-
dertakings of the English Tough-Oakes, the Aladdin-
Cobalt and the Sudbury Syndicate, and is now nego-
tiating with a view toward taking over the assets and
the undertakings of the Burnside, as well as the On-
tario Tough-Oakes and the Sylvanite. These details
are secured from an official source.

In regard to the Kirkland Lake Proprietary, 1919,
the one point not clear in this ecountry is the financial
status of the coucern and the plan of operation. No
definite- information seems to be available on this side
of the Atlantie, a fact which has caused certain of the
stockholders in the merging companies to hesitate
about making transfer of their shares.

On the Kirkland Lake Gold Mines, Ltd., develop-
ments at depth continue quite favorable. At the 500-
ft. level as well as at a depth of 900 feet, high gold
values have been encountered during recent months.
Frank I.. Culver, president of the company, came
north at the end of the past week and made the sta-

. tement that the outlook is exceedingly good.

Nothing has been mentioned during recent weeks
about the possibilities of a merger between the Teck-
Hughes and the Orr Gold Mines with the Kirkland
Lake. The proposal was regarded as doubtful from
the beginning, owing to the complicated status of the
Orr as well as the finaneial obligations of the Teck-
Hughes to its bondholders, as well as the debts owed
by the Kirkland Lake to the parent company the Bea-
ver Consolidated.

A small shipment of ore has caused interest in La
Santa Lucia property, formerly the Cartwright Gold
fields, in the Painkiller Lake district east of Mathe-
somn. The ore was taken out of a narrow deposit. The
property is not far from the Croesus mine which a few
vears ago yielded very rich ore, but which contained
no great volume.

The feeling is getting abroad that the gold mining
industry has reached a point where from this date for-
ward steady improvement will be shown, and the next

few months are expected to witness considerable
growth.
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British Columbia Letter
Hazelton, B. C.: The activity of the Kleanza
Mining Company and of the Kitselas Mountain
Jopper Co. Ltd., the development being pushed

steadily ahead by James Cronin, and the general
interest being displayed in prospecting, the im-
mediate future looks bright for the Omineca Dis-
trict, from a mining viewpoint.

For some years the deposits of Hudson’s Bay Moun-
{ain have been receiving attention. On the north-
eastern slope are the Schufer, Martin, Carroll and
Hanson properties and on the southern slope are the
(Cloronada, Vietory, Mamie, White Swan and several
other claims. On the recommendation of J. D. Gallo-
way, resident mining engineer, the Provincial Gov-
ernment has this year made substantial expenditures
in the improvement of the roads and trails in this re-
gion. The road from Smithers to the Coronation and
other groups in the same locality, as well as the trans-
portation avenues on the northeastern side of the
mountain have been much improved. Consequently
a section giving promise of mnoteworthy productivity
has been made accessible and may be expected to de-
velop shipping mines.

The Kleanza Compahy is at work on a vein on
Kleanza Mountain and is driving a tunnel which, it
is figured, will make it possible to put their pro-
perty in the shipping list. This tunnel should con-
nect several veins of good ore if the plans of the
management are realized. A sample of gold-copper
ore came from this group ecarrying 4.2 oz. gold and
15 per cent. copper.

On Bornite Mountain, three miles out of Usk, the
Hazel Group of Claims is being developed with prom-
ise of a successful outcome to those who have in-
vested in the enterprise. The ore is a chaleopyrite
and bornite, with a small quantity of grey copper.
Specimens have been assayed with returns of 28 oz.
silver, 24.4 per cent. copper, and 0.10 oz. gold. Tun-
nel operations are to be started on a vein about
five feet wide of mixed high grade and milling ore.
There is a large mineralized dyke in this section which
has been cut by Emma Creek and through the action
of this waterway the ore being opened up was dis-
covered and located. 4

From the Peerless Claims of the same locality was
taken a specimen which was awarded first prize at a
recent northern British Columbia Exhibition for cop-
per ore. It weighed over a hundred pounds and is
estimated to econtain over 50 per cent. copper. Epidote
and hornblende from the matrix of the vein from
which this was taken. It has been stripped for over
100 feet and several deep cuts made, the result be-
ing the uncovering of 26 inches of very high class ore,
the remainder of a width of 7 feet being milling
material. There are some one hundred tons on the
dump for shipping and plans are being made for the
resumption of operations next season on a large scale.

There is a force of fifteen men at work on the
Kitselas Mountain Copper Company’s property also
situated close to Usk. North and south drifts re-
spectively are being driven on No. 1 and No. 2 A
veins and a foundation of concrete is being laid
under the Mill and so extended as to provide for an
addition when one is required. The concentrates com-
ing from the chalcocite and bornite ore are high
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grade, giving returns of 48 per cent. copper, 40 oz
silver, and 2.20 oz. gold.

It is reported from the same section that notable
success has attended the development of the Silver
Horde Group of Claims at the head of Chiminess
Creek, native silver being found in grey copper ore.
The occurrence is in bands from an inch to a foot
in thickness in a ten-foot dyke of calcareous material,
lying in porphyritic trachyte. Assays have given re-
turns of 266 oz. silver and 17 per cent. copper.

The Cronin Mine of the Babine Range has been
under development for some years, the work most re-
cently engaging attention being the driving of a tun-
nel into the ore from a level considerable below the
outerop. ;

The objective was reached this season, the workings
now being in a substantial body of ore of a good
grade. James Cronin, the owner and manager, is a
well-known British Columbia operator. He proposes
carrying on next year with a view to the commence-
ment: of shipping and it is possible that the Govern-
ment, if its engineer’s report is favorable, will make
an appropriation for the improvement of the road
into the distriet.

Stewart, B.C.
The Algunican Development Company has decided

“that further development of the George Group of

Mineral Claims, situated on the south side of Bear
River, Portland Canal Mining Division, shall be post-
poned to next season. The Company considers this as
one of its promising holdings in northern British
Columbia. Discussing it in a report recently issued
George Clothier, resident mining engineer, explains
that the country rock is greenstone, locally ecalled
the ‘‘Bear River formation’’ after McConnell; that
there are several veins on the property lying in an
extensive mineralized zone of from 70 to 80 feet in
width; and that this large mineralization occupies
an altered, more or less silicified area in the green-
stone, and in which iron sulphides are disseminated,
accompanied in some places by chalcopyrite. It is
stated that combined chalcopyrite and pyrites also
oceur in bunches. There is a tunnel in this ore-body
105 feet long which is practically barren, the surface
over the tunnel showing very little mineralization.
This zone, it is asserted, might develop a large ton-
nage of low-grade ore. About 600 feet east of the
tunnel at an elevation of 4,000 feet is a strone crop-
ping of three veins contained in a width of 50 feet.
Little mineralization can be seen on the surface in the
filling between these veins but it is very probable
that they are all in the same ore-zone. The best ore
in all three will aggregate 10 feet, averaging $4 a ton
in gold, 30 cents in silver, and 3 per cent copper.
The veins stand practically vertical and have heen
traced for considerable distance on the surface.
Progress of importance has been made in opening
up the property of the Indian Mines Ltd., situated
on the west side of Cascade Creek, hetween the Sal-
mon river glacier and Cascade Creek, Portland Canal
Mining Division. The claims are at an elevation of
2400 feet and fourteen miles from tidewater at
Stewart. Development. consists of three open-euts on
the croppings and two tunnels. The former expose
a vein from 12 to 20 feet in width, which can be fol-
!owed on the surface for about 2,000 feet. The vein
iIs quartz and appears to follow a wide dioritic dyke
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which intrudes the greenstone-schists. The mine_mls
found in the quartz are galena, sphalerite, and pyrites,
the respective values being in the order named. The
first two open-cuts going up the hill show very little
galena the values being about $10 a ton in gold aqd
silver. The upper or main open cut discloses the vein
for a width of 20 feet of which from 5 to 8 feet is
a high grade of galena while on the hanging wall are
found values in galena and zinc and on the foot wall
there are quartz and pyvrites.

In describing the showings that have resulted from
the driving of a tunnel for about 150 feet vertically
below and for a little over 400 feet with the vein. Roy
Clothier,, who has been in charge of the work this sea-
son, states that each of the ore-shoots exposed on the
surface has been located. No. 1 shoot, it is said,
shows considerable galena at this depth; No. 2 shoot
is entirely quartz and pyrites and will yield chiefly
gold values; No. 3, or the main shoot, was struck
at about 400 feet in the tunnel and drifed on for
30 feet. The ore started from a séam on the footwall
and has widened to 14 feet at the face, as exposed
by two cross-cuts. Three sectional samples across
the face averaged $2.40 gold, 3.5 oz. silver, 10 per
cent lead, and 16 per cent zinec. The hanging wall
crosscut at the face is in heavy zine ore. Further
work in driving this drift is considered of importance
at the footwall portion of the vein, carrying the gal-
ena, is widening.

A lower tunnel, 150 feet below No. 1, has been
driven about 60 feet on the vein in which there is
from 1 to 3 feet of ore on the hanging wall.

Alice Arm, B.C.

For some weeks there has been a force of about
200 men employed at the Dolly Varden Mine, Alice
Arm. During the summer large shipments of ore have
been made, development and construction work also
being carried on. The railway from the Mine to the
Alice Arm townsite will have to be closed down,
it is expected in the winter. It is understood that
come 65 men will be kept on the payroll for develop-
ment in the mine during the closed season.

Progress is being made in the opening up of the
Wolf Claims, which belong to the same company and
lie close to the Dolly Varden. Diamond drilling has
been underway with satisfactory results and tunnel-
ling is to commence without delay. An hydro-electric
plant is being installed on the Wolf property of
sufficient capacity to furnish the power necessary
for the entire enterprise.

The Esperanza Mine, of the same distriet, has a
shipment of high grade silver ore on the dump await-
ing shipment to the Tacoma Smelter.

The Moose and Silver Tip Extension also are giv-
ing promise of becoming producers.

Slocan, B.C.

The lost vein of the Evening Star Mine, situated
near Slocan, is reported to have been located from
the old tunnel. - There are indications that the old
property will be in the shipping class again before
long.

Grand Forks, B.C.
A. M. Johnson, who is interested in the Molly
(Jibson Mine at Paulson, states that there are good
prospects of the property being a regular shipper,
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seven feet of high class ore having been uncovered in
the old shaft. The intention is to sink to the tun-
nel which has been driven into the mountain a dis-
tance of 200 feet. The Molly Gibson recently shipped
ore to the Trail Smelter from which excellent re-
turns were obtained.

Marysville, B.C.

The Canadian Consolidated Mining and Smelting
Co. is about to commence the construction of a con-
centrating mill on the old site of the Marysville
Smelter. Preliminary work is in hand.

Cranbrook, B.C.

William Thomlinson, collector of ore samples for the
Dominion Department of Mines, is engaged in as-
sembling an exhibit: of British Columbia ores for the
Chemical and Metallurgical Exposition to be held in
New York City. The co-operation of the B. C. Pros-
pectors’ Protective Association and the Boards of
Trade of different provincial centres is being secured
in the endeavor to make the display truly representa-
tive. Specimens about 12 inches square and from
3 to 8 inches in thickness are being asked for and it is
announced that transportation will be free from points
about the line of the C. P. R.

Vancouver, B.C.

An illuminating sidelight on the enterprise and the
energy of the British Government in advancing the
work of opening up regions at present very little de-
veloped, is furnished by Major General J. W. Stew-
artt B. C., a Canadian contractor of national repute,
who has just returned from England where he has
been in touch with the Colonial Office regarding an
important contract to be awarded for railroad con-
struction on the Gold Coast, South Africa. The pro-
Ject involves the building of a railroad to the north
extending into Togoland, formerly German territory,
as well as the construction of a dock at Sekondi,
the chief port of the territory. Besides the agricul-
tural resources of the distriet which will be tapped
at the completion of this work, General Stewart ex-
plains, will permit an iron property owned by British
interests to increase its annual shipment of 20,000

tons to 200,000 tons. The ore is of an exceptionally
fine grade.

While the coal strike in Alberta and Eastern Brit-
ish Columbia still was in force on October 15th last,
the indications at that time were that conditions soon
would be back to normal. Predictions were made that
most of the mines of the Province of Alberta would be
operating much as usual in a few days. The mines of
the Crow’s Nest Pass District continue to be idle. The
situation in this field may be expected to improve as
soon as it mends in the adjacent Province.

An interesting oceurrence in Alberta during the past
week has been the- granting by the Courts on applica-
tion of the Coal Mine Operators of Alberta of an in-
Junction restraining the operation of the One Big Union
in the Drumheller field. The Order was issued on two
grounds, namely, that the striking O. B. U. miners did
not ask for a board of arbitration under the T.emieux
Act before striking, and that O. B. U. officials were
inducing men to break a contract entered into as mem-

1

bers of the United Mine Workers of America which has .

two years more to run.
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The newly designed Carbon-Monoxide Detector, ap-
proved by the U. S. Bureau of Mines, has been adopted
by Hon. Wm. Sloan, Minister of Mines, for use in the
coal mines of British Columbia. He took this step as
soon as the value of the tester was demonstrated and
each of the Inspectors of Mines will be furnished with
one to assist them in the discharge of their duties.
Heretofore the only practical test of mine air for the
detection of this deadly poison was the carrying of a
canary or some small animal known to be very suscep-
tible to its influence. By noting the behavior of the
bird or animal it was possible to arrive at some con-
clusion as to the condition of the air. This test, at the
best, however, was unsatisfactory. The perfection of
this Tester, therefore, is a decided advance in the direc-
tion of making underground conditions in coal mines
safe for 'the workers, especially as the instrument
records carbon monoxide content as low as 0.05 per
cent. The deadliness of carbon monoxide to the human
is well-known but it may be stated that less than 0.5
per cent. in a mine atmosphere may cause death.

That negotiations are in progress between a syn-
dicate representing the British Admiralty and the
owners of the Ground Hog Coal Lands, northern Brit-
ish Columbia, for the purchase of the latter property
by the former is an announcement that has been re-
ceived with much interest in the Canadian West. The
coal lands are situated about 150 miles from Hazelton,
B.C,, and the coal is claimed to be as of high a grade as
that of Wales and Pennsylvania, and of unexcelled
quality for steaming purposes. The property has been
undeveloped because of the mecessity of constructing
a railway for some distance and at considerable ex-
pense. However, the owners have a charter which, of
course, would be transferred in the event of a sale. It
is known as the Naas & Skeena Rivers Ry., starting at
a point near Nasoga Bay on Portland Inlet and run-
ning back 120 miles to the nearest coal lands. A deal
in which the British Government was supposed to be
interested was under consideration from 1912 to 1914,
during which period examinations by capable engineers
took place, but no conclusion was reached hecause of
the outbreak of the war. .

J. M. Savage, for some years General Manager with
headquarters at Vietoria, B.C., of the Canadian Col-
lieries (D) Ltd., has been appointed Chairman of the
Company’s Executive, vice-president Henry S. Fleming,
resigned. This announcement was made after a meet-
ing in Eastern Canada of the directors at which it was
decided to concentrate the executive management of
the concern in British Columbia. Mr. Fleming’s reti-
rement comes somewhat as a surprise inasmuch as he
was in the Province this Summer investigating the iron
ore resources of the country in view of the possibility
of the Company launching an iron. and steel industry
in the Canadian Northwest.

Coal production by the collieries of British Columbia
for the month of September follows:
Crow’s Nest Pass Field.

Tons
Crow’s Nest Pass Coal Co, Coal Creek . . . . 36,611
Crow’s Nest Pass Coal Co., Michel . . . . . . . 21,086
Corbin Coal & Coke Co. . . . . . .. 15,381
73,078
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Nicola-Princeton Field.

Middlesboro Collieries, Middleshoro . . . 1,445
Fleming Coal Co.,, Merritt . . . . . . ., ... .. 2,143
Coalmont Coal Co., Coalmont . . . . . . . . . 1,141
Princeton Coal Co., Prineeton . . . . . . . . . 1,952

12,681

Vancouver Island Field.

Canadian Western Fuel Co., Nanaimo . .2 06,178
Canadian Collieries (D() Ltd., Comox . . . 42,005
Canadian Collieries (D) Ltd., S. Wellington. 8,461
Canadian Collieries (D) Ltd., Extension . . 14,545
Pacific Coast Coal Mines Ltd. S. Wellington . 7,088
Nanoose-Wellington Co., Nanoose Bay . . . . 5,456
Granby Cons. 8. &. P. Co., Cassidy . . . . . . 16,477

150,807

Note:—Between the time of writing and mailing
word has been received that the miners of the Crow’s
Nest Pass, B.C., have returned to work. This would in-
dicate that colliery labor conditions in British Columbia
and Alberta once more are settled and all disputes in
process of satisfactory adjustment.

ORE STATEMENT.
Following is a statement of ore shipments over the
T. & N. O. Ry, for the month ending Sept. 30th, as
shown in the regular monthly report by Arthur A. Cole.

Silver Ore.

Cobalt Proper, Tons
g SRR T S e R 30.00
S oniateae Mme o sst T e A 75.50
3. Dominion Reduction .. .. .. .. .. . .. 40.00
T e P R R g
B aReees LT e e R
B MeKinlep Darraghs /i Sy ire 1 42,44
1. Mining Corporation .. .. .. .. .. .. .. 212.09
i T R s T e S S 985.87
At e e e T ke
10. Temiskaming Mine.. .. .. .. . Tg5ug
11. Temiskaming Testing Laboratories .. .. 30.00

1,606.97

The above shipments were made to the following
Companies :

- Canada.
Deloro Smelting & Refining Co., Deloro Mar-

ol PR R W S 1,427.72
Coniagas Reduction Co., Thorold .. .. .. .. ’435 50
5 United States. :

merican Smelting & Refining (0. ,Pueblo. :
American Smelting & Refining (}o.: Perth o
7:% 111 0T R Al SO e Y 42.43
: 1,606.97

J Price of Silver,
Sept. 16tk. Highest ... . . 95.000
Bept, Tot, LOWESE «» wvvi oot b 91,500
AV ErREB Nl o e A 93.675

M e pees A IS
CANADA COPPER 'CORPORATION COMME
OPERATIONS AT ALLENBY PLANT, B.CFOES
It is announced from New York that the Canada

Copper Corporation started up its new plant at Allenh
British Columbia on October 18th. The plant wag rea(i‘;:

to commence work on July 1st 1919, hut transportation
facilities were delayed until recently.

7



THE CANADIAN MINING JOURNAL

Electric Steel & Engineering, Ltd.

HEAD OFFICE:
WELLAND, - ONTARIO

MINING MACHINERY

ELECTRIC STEEL CASTINGS

HYDRAULIC MACHINERY

WORKS:
THE ELECTRIC STEEL & METALS CO., Limited - - WELLAND, ONT.
BOVING HYDRAULIC & ENGINEERING CO., Ltd. - LINDSAY, ONT. ||
THE WABI IRON WORKS, Limited - - - NEW LISKEARD, ONT.

ELECTRIC STEEL & ENGlNEERlNG LTD.-

WELLAND - ONTARIO




THE

Richard Trevithick, His Life

. *
and Inventions
By J. HARVEY TREVITHICK.

Richard Trevithick was born on April 13th, 1771, in
the Cornish Parish of Illogan, about midway between
Camborne and Redruth and not far from Dolcoath
Mine, one of the oldest and deepest tin-mines in Corn-
wall, of which his father, Richard Trevithick, Senr.,
was the manager. The elder Trevithick was manager
of several Cornish mines, as he came from a line well
known in the annals of Cornish mining, and easily
traceable back to the sixteenth century. He claimed
kinship with the Vivians, a name as familiar almost as
Cornish eream, and still farther back to the Llewellyns.
At the time of his son’s birth, the elder Trevithick was
manager of Dolecoath Mine and mine agent for the
Tehidy Estates. He is deseribed as being a man of
sound judgment, and, as a manager, was his own en-
gineer.

At the age of 24 Richard Trevithick stood forward
prominently as the leading competitor of the celebrated
James Watt. Up to this time no one seems to have ap-
preciated the advantages to be effected by the use of
. high-pressure steam. Trevithick, however, wrestled
with this subject for a long time, and to him seems to
be due with but very little doubt the honour of pointing
out its great advantages. Watt, of course, was Trevit-
hick’s greatest opponent, being a strong advocate of
low-pressure steam ; indeed, he was so strongly opposed
to the use of high-pressure steam that he tried to get a
Bill passed by Parliament to stop Trevithick from
making such engines on account of danger to the public.
There seems, however, to have been only one recorded
serious explosion, but Watt made most of this to
strengthen his opinion. Watt and Trevithick were en-
gaged in patent litigation for many years. Trevithick,
nothing daunted, and still obsessed with the idea that
high-pressure steam was the correct thing and the most
economical in working, invented the single-flue or
Cornish boiler, which was eylindrical in shape, and had
a cylindrical flue inside.
appreciation of high-pressure steam developed is proved
by the faet that in 1813 he supplied boilers 40 feet long
and 5 feet in diameter to work at a pressure up to 100
pounds per square inch, a very remarkable fact in view
of the manufacturing limitations in those days.

At the age of 26 Richard Trevithick was selected to
fill the position of engineer to the chief Cornish mines.
The first marked improvement that he made in this
vear (1797) was the plunger-pole pump, which was to
take the place of the old wooden mine pumps that had
barrels hooped with iron, with a packed bucket inside
containing a valve. Much trouble was experienced
with these pumps owing to sand-jamb. Trevithick’s
invention was the now well-known plunger-pump, with
the plunger working through a stuffing box, but quite
free from the casing. In the following yvear came the
invention of his water-pressure engine the first of
which wo< erected at Weald Druid Colliery. Its object
was to make use of the energy that is available where
there is a large supply of water with a considerable fall.
Another in<*ance is that of a water-engine erected at
Trenelthick Wood in 1799. A third instance was his
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How rapidly Trevithick’s
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Derbyshire water-engine, erected in 1803, which oper-
ated on a beam like a steam-engine.

In 1800 Trevithick had produced the first high-press-
ure expansion steam-condensing winding-engine at
Cook’s Kitchen Mine for raising ore from the lower
workings. The cylinder was double-acting, and the
stream-pressure 25 pounds above that of the atmo-
sphere. This engine had a crank, which was introduced
probably for the first time, to give motion to the shaft;
and with its 19-ineh eylinder and 5-foot stroke was a
standard type of beam-engine for nearly a century.

The most important period of his career saw his in-
vention and development of the locomotive. If was, of
course, the invention of the high-pressure steam-engine
that made the locomotive possible, for the huge bulk of
the low-pressure cylinders and boilers and the larger
quantity of water required for condensing purposes
were quite prohibitive on wheels. His first model (made
in 1797) consisted of a horizontal cylindrical boiler
with a vertical steam-cylinder let into the top at one
end ; connecting-rods from a cross-beam communicated
the motion through cranks to the road wheels. A fly-
wheel was attached to carry the engine over its centre.

In 1801 Trevithick brought out his first practicable
locomotive. It consisted of a sort of Cornish boiler, but
with a return flue; the steam-cylinder was embedded
vertically in the boiler at one end and the motion trans-
mitted through head connecting-rods to cranks on the
road wheels. The following are notable details:—A
fusible plug in the flue to prevent damage from short-
ness of water in the boiler; bellows worked by the en-
gine to create a draught; an exhaust in the chimney
for the same purpose and a feed-water heater. In order
to ascertain whether there would be sufficient adhesion
between a smooth wheel and the road, he had experi-
mented with a heavy carriage by causing it to go up
a steep hill by turning its wheel round by hand.

Several trials were made, and finally it was upset,
and while Trevithick and his friends were having
dinner the machine caught fire and was destroyed. A
result of these trials was an application for a patent,
which was granted to Trevithick and Andrew Vivian
on March 24th, 1802. The road-locomotive which Tre-
vithieck construeted in 1802 had two rear wheels about
9 or 10 feet in diameter and one front steering-wheel.
The experience which Trevithick gained from the trial
of this engine proved to him .conclusively that a
smoother road, made of iron, was necessary to enable
the best running results to be obtained, and from this
time onwards he devoted his attention to the form of
engine which ultimately led to the modern railway-
locomotive. In 1804, at Merthyr Tydvil, South Wales,
Trevithiek built and set to work his first tramwa,\':
locomotive, when he won a bet of £500 with M. Hill,
of the Plymouth Iron Works, by running a train from
Penydarran to Quaker’s Yard, a distance of about 10
miles, at the rate of 4 miles per hour. It drew a load
of 25 tons of material and ecarried several passengers.
This engine had smooth driving wheels, but the rails
were flanged in order to keep it on the track. In the
latter part of 1804 Trevithick had another locomotive
running at Newecastle-upon-Tyne. This engine had
flanged wheels and ran on plain top rails—the uni-
versal practice to-day. All these locomotives were fitted
with some form of blast-pipe, either under the fire or
connected to the chimney,

From 1804 to 1808 Trevithick did little or nothing

- with the locomotive, but in the later year we find him
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MARSH

This is a Sample of our Mine Hoists.

60 :H P
want, from 6 H.P. up to 50 H.P. for steam power, or
up to 150 H.P. for electric power.

Reversible 4077 Drum. We will make any size you

MARSH ENGINEERING WORKS, LIMITED,

Sales Agents: MUSSENS, LIMITED, Montreal, Toronto, Winnipeg and Vancouver

THE MARSH HOIST

The Modern Up-to-Date Mine Hoist
Safe, Strong, Powerful, Dependable

For a quarter of a century we have been build-

Mine Hoists. = During all this ‘long time we
been constantly improving and improving,

* and the Hoist we are building today is the re-
sult of the accumulated experience of all these
years.

have

Every little detail is carefully studied by our
competent designers and worked out so as
produce the requisite strength and durability.

to

We use the right materials to give the need-
ful strength in every part. We then ecarefully
inspect the workmanship detail, and give
the finished machine a thorough test before we
allow it to leave our hands.

in

We have built up a reputation for a depend-
able Hoist. When you order a Marsh Hoist
vou are sure to get a good one. -That is ‘the only
kind we make. May we demonstrate?

BELLEVILLE, Ontario, Canada

Established
1846

again busy on an improved engine, which he called
““Cateh me who can.”” In conjunction with this loco-
motive he constructed a circular railway in London,
practically on the spot where Ruston Station now
stands. This locomotive weighed about 10 tons, and
could obtain a speed of nearly 12 miles an hour. For
several weeks it was exhibited and run on this eircular
railway. Trevithick, who by this time had exhausted
all his means, was obliged to give up his endeavours of
trying to convince the public of the enormous advant-
ages to be gained by the use of the locomotive. After
this mishap, he seems to have given up this branch of
engineering. |

During his locomotive period—from 1797 to 1808—
Trevithick was not idle in other directions. In 1801 he
erccted an engine at Tredegar Tron Works for operat-
ing large rolls for pudding. This engine remained at
work up till 1856. In 1803 he constructed what was
undoubtedly the first steam-dredger. The dredger
worked for some 10 years.

Other inventions which emanated from Trevithick’s
fertile brain included:

Ship’s tanks of iron to replace the old wooden barrels
for holding drinking-water, and also for ballasting pur-
poses.

A paddle wheel for propulsion by steam.

The steam-winch about the year 1805.

It is on record that Trevithick had steam threshing-
machines and grinding-machines, and even steam-
ploughs at work in 1813,

In 1813 an event oceurred which brought about a
break in his career. A man of great influence in Lima,
Peru—Don Francisco Uville—came to England to see
whether he conld obtain engines for pumping water in

the Peruvian mines. He placed orders with Trevithick
for six engines complete with pumps. The cylinders
of these engines were 24 inches in diameter by 6 feet
stroke, and the pumps were 12 inches in diameter. The
conditions were that the engines had to be despatched
within four months. These conditions were fulfilled,
and Don Francisco Uville persuaded Trevithicks to
come with him to Peru to erect and start up his en-
gines, with the result that he sailed for Lima on October
16th, 1816. He remained in South America for about
ten years—till 1827. He was in Peru up to 1822, erect-
ing engines, all of which worked with great success.
In this year civil war broke out, which upset all the
ambitions both of Don Uvill and Trevithick. All the
machinery was destroyed by the insurgents and thrown
down the mine shafts, and Trevithick left Peru, sacri-
ficing all his prospects of great weath and apparently
losing all that he possessed. From Peru he made his
way to Costa Rica, where for the next five years he had
a most venturesome time amongst the rich copper-mines
there. In 1827 he returned to England. With all his
genius, Trevithick never knew how to make money, or
to keep it when he had made it.

For some time before his death, Trevithicks had been
engaged at the works of John Hall, at Dartford, now
the celebrated firm known as Messrs. J. and E. Hall,
Limited. Tt was at these works that he and John Hall
undoubtedly. constructed and developed what is uni-
versally known as Hall’s condenser. Trevithick was
working at John Hall’s works when the end came.
Within two months of the design of the Reform Column,
namely, on April 22nd, 1833, he had passed away at the
Bull Inn at Dartford. He was penniless and without a
relative by him in his last illness, and for the last offices
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of kindness was indebted to some who were losers by
his schemes. He was buried in the churchyard of St.
Edmund King and Martyr in an unmarked grave.
There is, however, inside the church, close to the pulpit,
a - handsome bronze tablet suitably inscribed ‘‘In
memory - of Richard Trevithick,”” which was placed
there some years ago by Mr. Everard Hasketh, now
managing director of Messrs. J. and E. Hall, Limited.

METAL QUOTATIONS.

Fair prices for Ingot Metals in Montreal, October
27th 1920. (In less than carload lots).
Ceénts per 1b.

THE CANADIAN MINING JOURNAL
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tes about two into one, with a resultant product aver-
aging 60 per cent iron. It is believed this would find
a ready market, but greater profits would probably
result from a pig iron product. This would entail
erection of blast furnaces.—Boston Néws Bureau.

PERSONAL.

Mr. Allen B. Taylor of the firm of J. G. Beatty &
Co. 1(‘ff' on t.he ‘““Mauritania’’ for Great Britain in
connection \Vlth business pertaining to the Murray-
Mogridge Mining Company.

Mr. Samuel W. Cohen, Consulting Engineer of Mont-

Capper: 1ebl0. i 524 s u - oS 21 real, sailed recently on the ‘‘Empress of France’’ and
Copper casting .. 201/ will. be in Europe for two months on professional
1T e i LW b s R S SRR 50 business.

Tiead o hotade sheese Ll niiees ) 5 8
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TORONTO COAL PRICES.

Toronto, Oct. 27.—There is very little buying of
coal in Toronto in anticipation of a further reduection
in prices and the market is quiet. The bituminous si-
tuation is still deseribed as being up in the air although
it is expected that a couple of weeks’ time will see
donditions back towards normal. Hard coal is still
quoted at from $8 to $16 gross tons at the mines,
Ameriean funds. Mine run is slightly lower, the ruling
quotation ranging from $13 to $14 f.o.bh. Toronto
Smokeless coal, also, shows a downward tendency,
being quoted at from $11.50 to $13.

NIPISSING COMPANY OF COBALT PURCHASES
MAGNETITE MINE IN NEW YORK STATE.

Nipissing Mines Co. has purchased Magnetite Mines
Co,, an iron property some 60 miles from New York
Jity. The property contains, it is estimated, ore re-
serves. of many millions of tons, and up to time of its
shut-down, 30 years ago, constituted the largest work-
ing iron deposit east of the Mississippi. Both the New
York Central and the New Haven could serve the new
acquisition of Nipissing.

It is understood the purchase price, together with
cost -of erecting a plant, does not entail much over
$1,000,000; . Nipissing has a surplus of between $5,-
000,000 and *$6,000,000. :

The:ore runs ahout 37 per cent iron and concentra-

Canadian Information

HE Canadian
Pacific Rail-
way, through its
Bureau of Cana-
dian Information,
will furnish you
with the latest re-
liable information
on every phase of
industrial and ag-
ricultural devel-
opment in Canada. In the Reference Libraries
maintained at Chicago, New York and Mon-
treal is complete data on natural resources,
climate, labor, transportation, business open-
ings, etc., in Canada. Additional data is con-
stantly being added. .
No charge or obligation attaches to this service.
Business organizations are invited to make use
of is.

g

CANA

Canadian Pacific Railway

Department of Colonization and Development

165 E. Ontario St. 335 Windsor Station 1270 Broadwa
Chicago Montreal New York 4

J and for the Manufacture of Steel, Iron, Etc.
{

Kol Bt SleT 2nd Conl Cu,, Linited

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,

Manufacturers of Hammered and Rolled Steel for Mining Purposes

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

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

'Ste_el 'Works and Head Office: NEW GLASGOW, NOVA SCOTIA

COLLIERIES AT SYDNEY MINES, CAPE BRETON.
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~ Takes Six More

st Another ‘‘Crushing Viectory’’ for Hardinge K Mills is
= = {2 recorded by the fourth repast order just received.from. .}
5-%:52:._ 4 the Nevada Consolidated Copper Company.
‘; ; g ﬁ:?. g—g’ Conical Ball'Mills . . . . December 1915
= o —8 7 “c st i S SRR 11 1916
gl P - (R S DR S AR ¥ T
Zi 6—8 4 & . . June 1917

6—8 CONICAL BALL MILLS JUNE 1920
Installation — 18 Hardinge Conical Mills.

The first repeat order was the result
of a direct competitive test.

The last repeat order (just placed) is
the result of another competitive test
under different conditions.

It is the proven superiority of Hdld
inge Conical Mills—as demonstrated
at the Nevada Consolidated and scores
of other plants—that has made them
the standard equipment for prelimin-
ary and fine grinding in plants all
over the world.

Our “Grinding Dala” leaflels give specific
figures and information that will enable you
io judge just whal Hardinge Mills can do
for you. We will be glad to send them.

NIGHT AND DAY
THEY GRIND AWAY

ORANCH OFFICES
DENVER,COLO., FIRST NATIONAL BANK BUILDING
SPOKANE,WASH., OLD NATIONAL BANK. BUILDING

SALT LAKE CITY, UTAH, NEWVHOUSE BUILDING
LONDON, ENGLAND, SALISBURY HOUSE

YORK,PENNA.
DENVER.COLO.
ERITH,ENG.

ADDRESS
“HARDINGMIL
- NEW YORK”
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PROVINCE OF QUEBEC
MINES BRANCH

Department of Colonization, Mines and Fisheries

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

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

MINERS’ CERTIFICATES. First of all, obtain a miner’s certificate, from the Department in Quebec or from the nearest
agent. The price of this certificate is $10.00, and it is valid until the first of January following. This certificate gives the
~ight 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 ofthe claim, work on it must be per
jormed to the extent of at least twenty-five days of eight hours.

81X MONTHS AFTER STAKING. At the expiration of six months from the date of the staking, the prospector, te
retain his rights, must take out a mining license.

MINING LICENSE. The mining license may cover 40 to 200 acres in unsurveyed territory. The price of this license
s Jifty Ceats 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 sm 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
$6 an acre for SUPERIOR METALS, and $3 an acre for INFERIOR MINERALS

The attention of prospectors is specirlly called to the territory in the North-Western part of the Province of Quebec,
north of the height of land, where importunt mineralized beltsare known to

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

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

HONOURABLE J. E. PERRAULT,
MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBEC.

BRITISH COLUMBIA

The Mineral Province of Western Canada

Has produced Minerals valued as follows: Placer Gold, $75,722,603; Lode Gold, $100,272,431 ; Silver,
$50,432,304; Lead, $43,821,106; Copper, $153,680,965; Zinc, $16,818,487 ; Coal and Coke, $199,123,323;
Building Stone, Brick, Cement, ete., $29,991,757; Miscellaneous Minerals, $786,918; making its mineral pro-
duction to the end of 1919 show an

Aggregate Value of $670,649,894

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 1895, inclusive.
$94,547,241; for five years, 1896-1900, $57,605,967 ; for five years, 1901-1905, $96,509,968 ; for five years, 1906-
1910, $125,534,474; for five years, 1911-1915, $142,072,603; for the year 1916, $42 290,462 ; for the year 1917,
$37,010,392; for the year 1918, $41,782,474; for the year 1919, $33,296,313.

Production During last ten years, $322,829,310

Lode-mining has only been in progress for about twenty-five 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 prospect-
ing.

The Mining Laws of this Province are more liberal and the fees lower than those of any other Pro-
vince 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. : i
Full information, together with Mining Reports and Maps, may be obtained gratis by addressing

THE HON. THE MINISTER OF MINES
VICTORIA, British Oolumbia.

[ SRR L See N - % Ak 3 »



THE CANADIAN MINING JOURNAL

The Canadian Miners’ Buying Directory.

Acetylene Gas:
Canada Carbide Company, Ltd.
Canadian Fairbanks-Morse.
Prest-O-Lite Co. of Canada, Ltd.

A.C. Units:
MacGovern & Co.

itators:
ol The Dorr Co.

Alr Hoists:
Canadian lIngersoll-Rand Co., Ltd
Mussens, Limited. :

Alloy and Carbon Tool stoel{
H. A. Drury Co., Ltd.

International High Speed Steel Co., Rockaway, N.J.

Alternators:
MacGovern & Co.

Spielman Agencies, Regd.
Alu um:

Amalgamators:
Northern Canada Supply Co.
Mine and Smelter Supply Co.
Wabi Iron Works.

Antimony:

Canada Metal Co.
Antimonial Lead:

I’ennsylvania Smelting Co.
Arrester, Locomotive Spark:

lendrick Manufacturing Co.

Arsenic White Lead:
Coniagas Reduction Co.

Assayers’ and Chemists’ Supplies:
Dominion Engineering & Inspe tion Co
Lymans, Limited
Mine & Smelter Supply Co.
Pennsylvania Smelting Co.

Stanley, W. F. & Co., Ltd.

Ash Conveyors:
g Canadiin Link-Belt Company
Ashes Handling Machinery:
Canadian Mead-Morrison Co., Limited
Canadian Link-Belt Co., Ltd.

Assayers and Chemists:

Milton L. Hersey Co., Litd.

Campbell & Deyell

Ledoux & Co.

Thos. Heys & Son

C. L. Constant Co.
Asbhestos:

Everitt & Co.

1s:

o Canadian Foundries and I'orgings, Ltd
Canadian Steel I'oundries, Ltd.
Hull Iron & Steel Foundries, Ltd.
I'raser & Chalmers of Canada, L.ta.
The Electric Steel & Metals Co.
The Wabl Iron Works.

The Hardinge Conical Mill Co.
11 Mills:

i Hardinge Conical Mill Co.

Hull Iron & Steel Foundries, Ltd.
Mine and Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Wabli Iron Works.

lances—Heusser:
o “Canadlan Fairbanks-Morse Co., Ltd.
Mine and Smelter Supply Co.

Babbit Metals:
Canada Metal Co.
Canadian Fairbanks-Morse Co., Ltd.
Hoyt Metal Co.
Mill Feeders:
0 Fraser & Chalmers of Canada, Ltd.
Hardinge Conical Mill Co.
Hull Iron & Steel Foundries, Ltd.
1 Mill Linings:
i Hardinge Conical Mill Co.
11 Iron & Steel Foundries, Ltd.
loltllx-ll:—r-nthol. Rubber and Cotton:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Link-Belt Co., Ltd.
The Mine & Smelter Supply Co.
Northern Canada Supply Co.
Jones & Glasco.
B ®'r. Glilman & Co
Gutta Percha & Rubber, Ltd.
ing—Silent Chain:
n.ltCu‘nadinn Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Montreal!, Que.
Jones & Glassco (Regd.)
eltin Transmission):
by Ggod(yanr Tire & Rubber Co.

Belting (Elevator):
tinodyear Tire & Rubber Co.

Belting (Conveyor):

Goodyear Tire & Rubber Co.
Gutta Percha & Rubber, Ltd.

Blasting Batteries and Supplies:

Canadian Ingersoll-Rand Co., Ltd
Mussens, Ltd.

Northern Canada Supply Co.
Canadian Explosives, Ltd.

Giant Powder Co. of Canada, Ltd.

Bluestone:
The Consolidated Mining & Smelting Co.

Blowers:
Canadian Fairbanks-Morse Co., Ltd.
MacGovern & Co., Inc.
Northern Canada Supé)ly Co.
Fraser & Chalmers of Canada, Ltd.

Boillers:
Northern Canada Supply Co. .
Canadian Ingersoll-Rand Co., Ltd.
Marsh Engineering Works -
MacGovern & Co., Inc.
R. T. Gilman & Co.
Fraser & Chalmers of Canada, Ltd.
The John Inglis Company
Wabi Iron Works.

Blue Vitriol (Coniagas Red):
Canadian Fairbanks-Morse Co., Ltd.

Bortz and Carbons:
Diamond Drill Carbon Co.

Boxes, Cable Junction:
Standard Underground Cable Co. of Canada, Ltd.
Northern.Electric Co., Ltd.

Brazilian Rough Diamonds:
Diamond Drill Carbon Co.

Brazilian Mica:
Diamond Drill Carbon Co.

Buggies, Mine Car (Steel)
Hendrick Manufacturing Co.

Brazilian Ballas:
Diamond Drill Carbon Co.

Brazilian Rock Crystal:;
Diamond Drill Carbon Co.

Brazilian Tourmalines:
Diamond Drill Carbon Co.

Brazilian Aquamarines:
Diamond Drill Carbon Co.

Bridges—Man Trolley and Rope O ted—Material Handling:

anadian Mead-Morrison Co., Limited

Bronz:, Manganese, Perforated and Plain:
Hendrick Manufacturing Co.

Buckets:
Canadian Ingersoll-Rand Co., [.td.
Canadian Mead-Morrison Co., Limited
The Eleciric Steel & Metals Co.
R. T. Gilman & Co. :
Hendrick Manufacturing Co.
Canadian Link-Belt Co., Ltd.
Marsh En{lneerlng Works
Mussens, td.
MacKinnon Steel Co., Ltd.
Northern Canada Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Wabl Iron Works

Buckets, Elevator:
Canadian Link-Belt Co., Ltd.
Hendrick Mtfg. Co.

Cable—Aerial and Underground:
Canada Wire & Cable Co.
Northern Canada Supply Co.
Standard Underground Cable Co. of Canada, Ltd.

Cableways:
Canadian Mead-Morrison Co., Limited
Fraser & Chalmers of Canada, Ltd.
Mussens, Ltd.
The Wabi Iron Works
R. T. Gilman & Co.

Cages:
Canadian Ingersoll-Rand Co., Ltd., Montreal, Que.
Northern Canada Supfly Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Mine & Smelter Supply Co.
Mussens, Ltd.
The Wabi Iron Works
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o
Blasting Supplies

The success of your blasting operations depend to a great
extent on the quality of the materials you use.

To give satisfactory results, blasting materials of every
descriptions must be up to the very highest standard in
everv respect.

C. X. L. blasting supplies are all up to this standard.
They have won their popularity from their efficiency and
the results consumers have with them.

C. X. L. Explosives have a known dependability. Every
line assures the user entire satisfaction.

C. X. L. Supplies include:

Electric Blasting Cups Safety Fuses

Electric Squibs Cap Crimpers
Delay Electric Fuses Thawing Cans
Blasting Mats Blasting Caps

Tamping Bags

“C. X. L.” on your blasting supplies is your guide to the
best. '

Canadian Explosives Limited

Head Office, Montreal Main Western Office, Vancouver
District Offices : Factories at :

Halifax Montreal Beloeil, Que.
Toronto Timmins Vaudrueuil, Que.
Ottawa Edmonton Windsor Mills, Que.
Victoria Prince Rupert g:::iﬁ% I; . %
i i 4 Northfield, B. C.
Winnipeg Vancouver Bowen Island, B. C.

Nelsen Parry Sound, Ont.

ot = ——— —— e e}




THE CANADIAN MINING JOURNAL

Canadian Miners’ Buying Directory.—(Continued)

1 Wire:
B ;:a_ndard Underground Cable Cc of Canada. Ltd
Canada Wire & Cable Co.
Traser & Chalmers of Canada, Ltd.
Northern Electric Co., Ltd.
Osborn, Sam’l (Canada) Limited.
R. T. Gilman g Co.
ble Railway Systems:
e Canada Wire & Cable Co.
Canadian Mead-Morrison Co., Limited.
1afts; ;
camC::ada. Foundries & Forgings, Ltd.
Flull Iron & Steel Foundries, L.td.
Dumps:
i Sulll\xr’an Mach&lnéry Co.
. Gilman 0.
gan'gdian Fairbanks-Morse Co.. Ltd.
Canadian Mead-Morrison Co., Limited.
of Calcium:
c“rb(i)‘xll:mda Carbide Company, Ltd.
Cars: =
dian Foundries and Forgings, Ltd.
S:R:dlan Ingersoll-Rand Co., Ltd.
Canadian Tairbanks-Morse Co., Ltd.
Canadian Meag-Morrison Co., Limited.
John J. Gartshore
MacKinnon Steel Co., Ltd. )
The Electric Steel & Metals Co.
Northern Canada Supply Co.
Osborn, Sam’l (Canada) Limited.
Marsh Engineering ‘Works
Mine and Smelter Supply Co.
Fraser & Chalmers of Canada, I.td
Mussens, Limited
R. T. Gilman & Co.
The Wabli IrcAnleorks
1s and es:
i c‘!ﬁﬁan C%r Foutndry Co., Ltd.
rampton
?Hlfx‘irl,e%:oﬁz& Steel Foundries, Litd
n J. Gartshore
g{‘;l;-gh Engineering Works, Ltd.
Osborn, Sam’l (Canada) Limited.
The Blectric Steel & Metals Co
The Wabi Irc;n Works
‘Carriers (Gravity):
e Jones‘& Glassco
—Brass
can}l‘nhze‘ Canada Metal Co., Ltd
Castings (Iron and Steel)
Burnett & Crampton s
Canadian Steel Troundries, Ltd.
Hull Iron & Steel Foundries, Ltd.
Osborn, Sam’l (Canada) Limited.
The Electric Stecl & Metals Co.
The Wabi Iron Works
Cement and Conerete Waterproofing:
Spielman Agencies, Regd.
it Machinery:
c‘m?s'l'noﬂ:hern Cﬁ{‘a?ta dSum:dy Co.
mited *
%aiﬂ{lelll%% & Steel Foundries, Ltd.
Osborn, Sam’l (Canada) Limited.
Fraser & Chalmers of Canada, Ltd.
Canadian Fairbanks-Morse Co., Ltd.
The Blectric Steel & Metals Co.
R. T Gilman & Co.
Burnett & Crampton
Chains:
es & Gltssco
ir\Toonrthern Canada Supply Co.
Canadian Fairbanks-Morse Co., Ltd.
Canadian Link-Belt Co., Ltd
Greening, B., Wire Co., Ltd.
Chain Drives:
Glassco (Regd.)
cna&m;:gvf._su,ng xla.tn% osteﬁltdnoueu
g{aa!:lasdll?t]’(:n%llgk(—)f eCana(i'a, Limited, Mo treal Que
1 Apparatus:
ch.niil?:e an% Smelter Supply Co.
L M
OBO%;':adlan Laboratories
Campbell & Deyell
Thos. Heyes & Sons
Milton Ize:ésey Co.
Ledoux 0.
Constant, C. L. Company

hrom re!
. Th.o gﬂectrlc Steel & Metals Co.
Hverett & Co.

]
m“:g:l.e"and Smelter Supply Co.

ited
LI%;":;::-‘ ‘éa Iéll::,lmerd of Canada, Litad
The Wabl Ir-.i ‘Works
R®. T. Gilman & Co.
The Dorr Company
Olutches:
-Belt Co., Ltd.
g{izzdlﬁ:n%{gko?%anada. Limited, Montreal. ¢
Coal:
inoion Coal Co.
33?a"§coua steel & Coal Co.
oo.lo‘z’s%:tx-.xlr,'bam'l (Canaéla) Limited.
Machinery Co.
‘s:'ﬁlm'n Ingersoll-Rand Co., Ltd.
oouc-,nudl::';deud-uorrilon @o., Limited
Canadian Link-Belt Co., Ltd.
Coal Mining Explosives:
dian Explosives. Ltd
%g::t Powder Company of Canada. Lta

Coal Mining Machinery:
Canadian Reck Drill Co.
Denver Roek Drill Mfg. Co., Ltd
Osborn, Sam’l (€anada) Limited.
Canadian Ingersoll-Ramd Co., Ltd.
Sullivan Machinery Ceo. ’
Marsh Engineering Works
Hadfields, Ltd.
Hendrick Mfg. Co.
Fraser & Chalmers of Canada, Limiiec
Mussens, Limited
R. T. Gilman & Co.

Coal and Coke Handling Machinery
Canadian Mead-Morrison Co., Limited.
Canadian Link-Belt Co., Ltd.

Coal Pockets:

Canadian Mead-Morrison Co., Limited.

Coal Pick Machines:

Sullivan Machinery Co.

Coal Screening Plants:

Canadian Link-Belt Co., Ltd.

Canadian Mead-Morrison Co., Limited.
Cobalt Oxide:

Coniagas Reduction Co.

HEveritt & Ceo.

Compressors—Air: .

Canadian Fairbanks-Morse Co., Lta.
Smart-Turner Machine Co.
Canadian Ingersoll-Rand Co., Ltd.
Northern Canada Supply Co.
MacGovern & Co., Inc.

R. T. Gilman & Co.

Fraser & Chalmers of Canada, Ltd.
Mussen s, Lii ited

The Mine & Smelter Supply €o.

Concrete Mixers:

Canadian Fairbanks-Morse Co., Ltd.
Northern Canada Supply Co.
Gould, Shapley & Muir Co., Ltd.
MacGovern & Co., Inc

Mussens, Limited

R. T. Gilman & Ce.

Condensers:

Canadian Fairbanks-Morse Co., Ltd.
Smart-Turner Machine Co.
Northern. Canada Supply Co.
MacGovern & Ceo., Inc.

Concentrating Tables:.

* The Mine & Smelter Supply Co.
Deister Coficentrator Co.
The Wabi Iron Works

Converters:

Northern Canada Supply Co.
MacGovern & Co,, Ine.

Conveyors—McCaslin Gravity Buocket:
Canadian Mead-Morrison Co., Limited.

Contractors’ Supplies:

Canadian Fairbanks-Morse Co., T.td.

Consulters and Engineers:

Hersey Milton Co., T.td.

Conveyors:

Canadian Link-Belt Co., Ltd.
The Mine & Sme?ter Supply Co.
Jones & Glassco (Regd.)

Conveyor Belts:

Gutta Percha & Rubber, Ltd.

Conveyor Flights:

Canadian Link-Belt Co., Ltd.
Hendrick Mfg. Co., Ltd.
Conveyor—Trough—Relt:
Canadian Fairbanks-Morse Co., 1.td
Canadian Link-Belt Co., Ltd.
Hendrick Mfg. Co.
Mussens, Limited
Jones & Glassco. (Roller, Belt and Chain)
Hendrick Mfg. Co.
The Wabi Iron Works
Conical Mills:
Hardinge Conical Mill Co.

Copper:

The Canada Metal Co., Ltd.
Consolidated Mining & Smelting Co.

Couplings: :
Hans Renold of Canada, Limited, Montreal, .

Cranes:
Canadian Fairbanks-Morse Co.. T.td
Canadian Mead-Morrison Co., Limited.
Canadian Link-Belt Company
R. T. Gilman & Co. ¢
Smart-Turner Machine Co.

Crane Ropes:
Allan Whvte & Co.
Canada Wire & Cable Co. .
Greening, B., Wire Co., Ltd.

Crucibles:

Canadian Fairbanks-Morse Co., L 4
The Mine & Smelter Suppl 0.

Crnsher Balls: PRI
Canada Foundries & Forgings, I.ta.
Hull Tron & Steel F'onndrle!.gTAmﬂad. Hull Qua
Osborn, Sam’l (Canada) Limfted.

Swedish Steel & Importing Co., Ltd.
Crnshers:

Canadian Fairbanks-Morse Co., Ltd.

Manadian Steel Foundries, Ltd.

Hull Iron & Steel Foundries, Ltd.

Hardinge Conical Mill Co.

Osborn, Sam’'l (Canada) Limited.

The Electric Steel & Metals Co., Ltd.

R. T. Gilman & Co.

Lymans, Ltd.

Mussens, Limited
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THE CONIAGAS REDUCTION

COMPANY, LIMITED
St. Catharines . - Ontario

.Smelters and Refiners of Cobalt Ores

Manufacturers of
Copper Sulphate
Bar Silver—Electrolytically Refined
Arsenic—White and Metallic

Cobalt Oxide and Metal
Nickel, Oxide and Metal
Telegraphic Address: Codes: Bedford McNeill,
“Coniagas.” A. B. C. 5th Edition

Bell Telephone, 603 St. Catharines .

ENGINES, BOILERS
and TANKS

WRITE US HEAVY
FOR PRICES PLATE WORK
and
AND SPECIAL
SPECIFICATIONS MACHINERY

PLANT OF THE JOHN INGLIS CO. LIMITED

THE JOHN INGLIS COMPANY, LIMITED

14 Strachan Avenue, TORONTO, Canada

Representatives in Eastern Canada: - - JAS W. PYKE & CO., LTD., 232 St. James Stieet, MONTREAL
Ottawa Representative : . . . . J. W. ANDERSON, 7 Bank Stree Chambers
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The Mine & Sni:el(t!er Supply Co.
dfields, Limite:
!Ili‘ranser &'Cha.l_mera of Canada. Lt~
The Wabi lIrop Works
oht g;.:?.Renold of Canada, Limited, Montreal, Que.
de:
cymﬁmerlean Cyanamid Company.
Cyanide Plant Equipment:
The Dorr Co.
The Mine & Smelter Supply Co.

D. C. Units:
MacGovern Co.

Derricks:

o0 Smart-Turner Machine Co.
Canadian Mead-Morrison Co., Limited.
Marsh Engineering ‘Works
R. T. Gilman & Co.
Canadian Fairbanks-Morse Co., Ltd.
Mussens, Limited

Diamond Drill Contractors:
Diamond Drill Contracting Co
E. J. Longyear Company
Smith & Travers
Sullivan Machinery Co.
nd Tools:
Dmnl!)oiamond Drill Carbon Co.

Di ond Importers:
an;)lamond Drill Carbon Co.

Digesters: 3
4 Canadian Chicago Bridge and Iron Works

Dies:

& da Toundries & TForgings, Ltd.
(f-‘ll:l)ﬁ ?ron & Steel I"oundries, Ltd.

Pins:

Dudg::adian Steel Foundries, Ltd.
Hull Iron & Steel Foundries, Ltd.
The Electric Steel & Metals Co.
Hadfields, Limited

Machinery:

D“dg::gdian Steel Foundries, Litd.
Canadian Mead-Morrison Co., Limited
Hadfields, Limited
Hull Iron & Steel Troundries, Ltd.
R. T. Gilman & Co.

Dredging Ropes:

i3 glla‘n. Whyte & Co.
Greening, B., Wire Co., Lta.
R. T. Gilman & Co.

nd Hammer:

Dﬂn&m‘::ﬁa: Ingersoll-Rand Co., Ltd.

Canadian Rock Drill Co.

Denver Rock Drill Mfg. Co., Ltd.

Sullivan Machinery Co.

Northern Canada Supply Co.

Osborn, Sam’l (Canada) Limited.

The Mine & Smelter Supply Co.

Mussens, Limited

—Qore:
Dﬂ“C'anadlan Ingersoll-Rand Co., Ltd.
E. J. Longyear Company
Standard Diamond Drill Co.
Sullivan Machinery Co.
prills—Diamond:
Sullivan Machinery Co.
Northern Canada Supply Co.
B. J. Longyear Company
Drill Steel—Mining:
= H. A. Drury Co., T.td.
Hadfields, Limited
International High Speed Steel (Co., Rook~wa:
Osborn, Sam’l (Canada) Limited.
Mussens, Limited
Swedish Steel & Importing Co., Ltd.
411 Steel Sharpeners:
e Canadian Tngersoll-Rand Co., T.td. .
Canadian Rock Drill Co.
Denver Rock Drill Mfg.- Co., Ltd.
Northern Canada Supply Co.
Sullivan Machinery Co.
Osborn, §am’l (Canada) Limited. /
The Wabi Iroan Works
rills—Electric:
9 C-:-a_nndlan Fairbanks-Morse Co., Ltd.
Sullivan Machinery Co.
Northern Electric Co.. Ltd.
rillg—High Speed and Carbon:
D Canadian Fairbanks-Morse Co.. Lta.
Osborn, Sam’l (Canada) Limited.
M. A. Drury Ce., Ltd.
Hadfields, Limited
Dynamite: ;
Canadian BExplosives
(ﬁant Powder Company of Canada, Ltd.
Northern Canada Supply Co.
ynamos:
« Ganadian Fairbanks-Morse Co., T.td.
Mac@overn & Company
ectorst
b Canadian Fairbanks-Morse Co. Ltd.
nadian Ingersoll-Rand Co., Ltd
?orﬂwm ada Supply Co.

Elevators:
Canadian Mead-Morrison Co., Limited.
Canadian Link-Belt Co., Ltd.
Sullivan Machinery Co.
Northern Canada Supply Co.
Hadfields, Limited
Fraser & Chalmers of Canada, Ltd.
Jones & Glassco (Regd.)
Mussens, Limited
The Wabi Iron Works
Engineering Instruments:
C. L. Berger & Sons
Engines—Automatic:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Mead-Morrison Co., Limited.
Fraser & Chalmers of Canada, Ltd.
Engines—Gas and Gasoline;
Canadian Fairbanks-Morse Co., Ltd.
Alex. Fleck
Fraser & Chalmers of Canada, Ltd.
Osbern, Sam’l (Canada) Limited.
Sullivan Machinery Co. |
- Gould, Shapley & Muir Co., Ltd.
MacGovern & Co., Inc.
The Mine & Smelter Supply Co
Engines—Haulage:
Canadian Ingersoll-Rand Co., Ltd., Mor treal,
Canadian Mead-Morrison Co., Limited.
Marsh Engineering Works
Fraser & Chalmers of Canada, Ltd.
"ugines—Marine:
Canadian Fairbanks-Merse Co., Ltd.
MacGovern & Co., Inc.
Swedish Steel & Importing Co., Ltad.
Engines—Steam:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Mead-Morrison Co., Limited.
R. T. Gilman & Co.
MacGovern & Co., Inc.
Fraser & Chalmers of Canada, Ltd.
Engines—Stationery:
Swedish Steel & Importing Co., Ltd.
Engineers:
General Engineering Co., New York
The Dorr Co.
Ferro-Alloys (all Classes):
Everitt & Co.
Feed Water Heaters:
MacGovern & Co.
Fire Fighting Supplies:
Gutta Percha & Rubber, Ltd.
Flashlights—Electric:
Spielman Agencies, Regd. .
Flood Lamps:
Northern Blectric Co., Ltd.
Flourspar:
The Consolidated Mining & Smelling _o
Hveritt & Co.
FPorges:
Canadian Fairbanks-Morse Co., Ltd.
Northern Canada Supply Co.
Porging: 4
Canadian Mead-Morrison Co., Limited.
Canadian Foundries and Forgings, Ltd.
Hull Iron & Steel Foundries, Ltd.
Smart-Turner Machine Co.
Hadflelds, Limited
Fraser & Chalmers of Canada, Ltd.
FProgs:
Canadian Steel Foundries, Ltd.
Hull Iron & Steel Foundries, Ltd.
John J. Gartshore
Frequency Changers:
MacGovern & Co., Inc.
Furnaces—Assay:
Canadian Fairbanks-Morse Ceo., Ltd.
Lymans, Limited 3
Mine & Smelter Supply Co.
Puse:
Canalian Explosives
Giant Powder Company of Canada, Ltd.
Northern Canada Supply Co.
Gaskets:
Gutta Percha & Rubber, Ltd.
Gears:
Hans Renold of Canada, Limited, Montreal, Q ie.
Jones & Glassco (Regd.)
Gears (Cast):
Hull Iron & Steel Foundries, Ltd.
Canadian Link-Belt Co., Ltd.
Gears, Machine Cut:
Canadian Fairbanks-Morse Co. Ltd.
Canadian Steel Foundries, Ltd.
The Hlectric Steel & Metals Co.
The Hamilton Gear & chine Ce.
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works
Franulators:
Hardnge Conical Mill Co.

ding t H
c.nulmwlmks—ucrao Co., ita
Refiners

Goldsmith Bros
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Gold Trays:

Canada (,hlusgo Bridge & Iron Works
Hose (Air D

Goodyear 'ure & Rubber Co

Gutta Percha & Rubber, Ltd.
Hose (Fire):

Goodyear Tire & Rubber Co.

Gutta Percha & Rubber, Ltd.
Hose (Packings)

Goodyear Tire & Rubber Co.

Gutta Percha & Rubber, Ltd.
Hose (Suction):

Goodyear 'l'ire & Rubber Co.

Gutta Percha & Rubber, Ltd.
Hose (Steam):

Goodyear Tire & Rubber Co

Gutta Percha & Rubber, Ltd.
Hose (Water):

Goodyear Tire & 1tubber Co.

Gutta Percha & Rubber, Ltd.
Hammer Rock Drills:

Canadian Rock Drill Co.

Denver Rock Drill Mfg. Co., Ltd. 3

Osborn, Sam’l (Canada) Limited.

Mussens, Limited

The Mine & Smelter Supply Co.
Hangers and Cable:

Standard Underground Cable Co. of Canada,

High Speed Steel:
Canadian TIairbanks-Morse Co. Ltd.
H. A. Drury Co., Ltd.
Osborn, Sam’l (Canada) Limited.
Hadfields, Limited

International High Speed Steel Co., Rockaway

High Speed Steel Twist Drills:
Canadian Fairbanks-Morse Co., Ltd.
H. A. Drury Co., Ltd.
Northern Canada Supply Co.
Osborn, Sam’l (Canada) Limited.

Holists—Alr, Electric and Steam:
Canadian Ingersoll-Rand Co., I.td.
Canadian Fairbanks-Morse Co., Ltd.
Canadian Rock Drill Co.

Denver Rock Drill Mfg. Co., Ltd.
Jones & Glassco
Canadian Mead-Morrison Ce., Limited.
Marsh Engineering Works
Northern Canada Supply Co.
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works
R. T. Gilman & Co.
Mussens, Limited
Canadian Link-Belt Co., Ltd.

. Hoisting Engines:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Rock Drill Co.
Denver Rock Drill Mfg. Co., Ltd.
The Electric Steel & Metals Co.
Mussens, Limited
Sullivan Machinery Co.
Canadian Ingersoll-Rand Co., I.td.
Canadian Mead-Morrison Co., Limited
Marsh Engineering Works
Fraser & Chalmers of Canada, Ltd.
The Mine & Smelter Supply Co.

Hoisting Towers:

Canadian Mead-Morrison Co., Limited.

Hose:

Canadian Fairbanks-Morse Co., Ltd
Gutta Percha & Rubber, Ltd
Northern Canada Supply Co

Hose (Steam, Alr, Water):

Gutta Percha & Rubber, Ltd.

Hydraulic Machinery:

Canadian Fairbanks-Morse Co., Ltad
Hadfields, Limited
MacGovern & Co., In
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works
Industrial mlomiltl:
Hersey, M. & Co., Ltd.
Ingot Oopper:
Canada Metal Co., Ltd.
Hoyt Matal Co.

Insulating Compounds:

Standard Underground Cable Ce. of Canada, Ltd.

Inspection and Testing:
Dominion Hngineering & Inspection Co.
Inspectors:
Hersey, M. & Co., Ltd.
Jacks:
Canadian Fairbanks-Morse Co.. Ltd.
Can. lirakeshoe Co., d.
Northern Canada Supply Co.
R. T. Gilman & Co.
Mussens, Limited
Jack Borews:
Canadian F‘oundrles and Forgings. L.tad
Laboratory Machinery
Mine & Smelter Supply Co.

ar l.nuhcturlng Co., Inc.

]
war Manufacturing Co., Imo

Lt

Lamps—Miners:
Canada Carbide Company, Limited
Canadian Fairbanks-Morse Co., Ltd
Dewar Manufacturing Co., Inc.
Northern Electric Co., Ltd.
Mussens, Limited

Lamps:
Dewar Manufacturing Co, lne.

Lanterns—Electric:
Spielman Agencies, Regd.

Lead (Pig):
(’:l‘he (],a.na.da Metal Co., Ltd.
onsolidated Mining & Smelti
Hoyt Metal Company. it vt

Levels:
C. L. Berger & Sons

Locomotives (Steam, Compressed Air and Storage Stes

Canadian Fairbanks-Morse Co., Lt

H. K. Porter Company < 4.
R T Gilma.rll1 &iz Co

F‘raser & Chalmers of Canada,

Mussens, Limited S

Link Belt
Canadian Fairbanks-Morse Co. Ltd.
Canadian Link-Belt Co., Ltd.
Northern Canada Supply Co.
Jones & Glassco

Machinistr:
Burnett & Crampton

Machinery—Repair Shop:

Canadian Fairbanks-Merse Co., Ltd.
Machine Shop Suppli-s:

Canadian Fairbanks-Morse Co., Ltd.
Magnesium Metal:

Everitt & Co.

Hull Iron & Steel Foundries, Ltd.
Manganese Steel:

Canadian Steel Foundries, Ltd.

The Electric Steel & Meta]s Co.

Hadfields, Limited

Osborn, Sam’l (Canada) Limited.

Hull Iron & Steel Toundries, Ltd.

Fraser & Chalmers of Canada, Ltd.

The Wabi Iron Works

Metal Marking Machinery:
Canadian Fairbanks-Morse Co., Ltd.
Metal Merchants:
Henry Bath & Son
Geo. G. Blackwell, Sons & Co.
Coniagas Reduction Co.

Consolidated Mining & Smelting Co. of Canads

Canada Metal Co.

C. L. Constant Co.

Everitt & Co

Hoyt Metal Company.
Metallurgical Engineers:

General Engineering Co., New York

The Dcrr Co.

Metallurgical Machinery:
General Engineering Co.,, New York
The Dorr Co.
The Mine & Smelter Supply Co.
Metal Work, Heavy Plates:
Canada Chicago Bridge & Iron Works
Mica:
Bveritt & Co.
Diamond Drill Carbon Co.

Mining Bnmurl:
Hersey, M. Co., Ltad.

Mining Drill Steel:
H. A. Drury Co., Ltd.
Osborn, Sam’l (Canada) Limited

International High Bpeed Steel Co., Rockaway, N

Mining Requisites:
Canadian Steel Foundries, Ltd.
Dominion Wire Rope Co., Ltd.
Hadfields, Limited
Osborn, Sam’l (Canada) Limited.
Hull Iren & Steel Foundrie ]‘:m
Fraser & Chalmers of Cima Ltd
The Electric Steel & Metals
The Wabi Iron Works

Mining Ropes:
Dominion Wire Rope Co., Lta.

Mine Surveying Instruments:
C. L. Berger & Sons

Molybdenite: ) s
BEveritt & Co.

Monel Metal (wn;i Rod, Shoot and Foundry Metal):

International Nickel Co.

Hottgsx di Fairb:
anadian Fairbanks-Morse
R. T. Gilman & Co 0, 16
The Mine & Bmelt
) e melter SBupply C
The Wabi Iron Works o
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Motor Generator Sets—A.C. and D.C.
MacGovern & Co.

Nails:
Canada Metal Co.

Nickel;
International Nickel Co
Coniagas Reduction Co.
The Mond Nickel Ce., Litd.

Nickel Anodes:
The Mond Nickel Co. Ltd.

Nickel Salts:
‘'he Mond Nickel Co., Ltd.

Nickel Sheets: =
The International Nickel Co. of Canada
The Mond Nickel Co., lLtd.

Nickel Wire:
I'ne Mond Nickel Co.. Ltd
The International Nickel Co. of Canada

0il Analysts:
Constant, C. I. Co

re Handling Equipment:
3 Canadlag Mead-Morrison Co., Limited.
Canadian Link-Belt Co., lLitd.

Ore Sacks:
Northern Canada Supply Co.

Ore Testing Works:
Ledoux & Co.
Can. Laboratories
Milton Hersey Co.
Campbell & Deyell
General Engineering Co., New York
Hoyt Metal Co.

Ores and Metals—Buyers and Sellers of:
CiHEL Constar;{t Cﬁ'
. G. Blackwe
gg:so(l}idated Mining and Smelting Co. of Canada
Oxford Copper Co.
%anada Metal Co.
oyt Metal Co.
Everitt & Co.
Pennsylvania Smelling Co.
Pae%:g;dlan Fairbanks-Morse Co., Litd.
Gutta Percha & Rubber, Ltd.

ts—Special:
rdnSpielgan Agencies, Regd.
forated Metais:
s &:orthem Canada Supply Co.
Hendrick Mfg. Co.
Canada Wire and Iron Goods Company.
Greening, B., Wire Co.
mis! Explosives:
g Gl:xi\lzl.f’owger Company of Canada, Ltd.

ig Tin:
e Canada Metal Co., Ltd.
Hoyt Metal Co.
ig Lead:
iy Canada MetaL Co.,; Lt
t Metal Co.
g:gnsylvania Manufacturing Co.

locks:
Pulo&r:.dhm Link-Belt Company
P‘P.('I;madlan Fairbanks-Morse Co., Ltd.
Canada Metal Co., Ltd.
Consolidated M. & S. Co.
Northern Canada Supply Co.
R. T. Gilman & Co.

ittings:

PlmemullaFn Fairbanks-Morse Co., Lt1.

ipe—Wood Stave:

s Pacific Coast Pipe Co.
Mine & Smelter Supply Co.
on Rock Drills:

Pl“Mussenm. Limited
Mine & Smelter Supply Co.
te Works:

iy John Inglis Co., Ltd.
Hendrick Mfg. Co.

The Wabi Iron Works
MacKinnon Steel Co. Ltd.

latipum Refiners:
& u(?o‘ldsmlth Bros.

It H
"‘“é::r&;“mgersou-nand Co., Ltd.
R. T. Gilman & Co.

row?}.l:%t Powder Company of Canada, Ltd.

Mills and ll&ﬁhhory:
Pro'sz?‘;fectﬂc St & Metals Co.
B J Longear )
mond Co.
y nnedi&‘z.ds :iter Supply Co.

r & al s Canada, L.
g;‘o“an Ironn%orku

Pumps—Pneumatic:

Canadian Fairbanks-Morse Co., Ltd.
Smart-Turner Machine Ce.
Sullivan Maehinery Co.

Pumps—=Steam:

Canadian Fairbanks-Morse Co., Ltd.
Canadian Ingersoll-Rand Co., Ltd.
The Electric Steel & Metals Co.
The Mine & Smelter Supply Co.
Mussens, Limited

Northern Canada Supply Co.
Smart-Turner Machine Co.

R. T. Gilman & Co.

I'raser & Chalmers of Canada, Ltd.
The Wabi Iron Works

Pumps—Turbine:
Canadian Fairbanks-Morse Co., Ltd.
Smart-Turner Machine Co.
Canadian Ingersoll-Rand Co., Ltd.
[‘raser & Chalmers of Canada, Lta.
The Wabi Iron Works

Pumps—Vacuum:
Canadian Fairbanks-Morse Co., lLitd
Smart-Turner Machine Co.
‘I'he Wabi Iron Works

Pumps—Valves:
Canadian Fairbanks-Morse Co., L.td.

Pulleys, Shaftings and Hangings:
Northern Canada Supply Co.
Canadian Fairbanks-Morse Co., Ltd
The Wabi Iron Werks

Pulverizers—Laboratory:

Mine & Smelter Supply Co.

The Wabi Iron Works

Iardinge Conical Mill Co.
Pumps—Boiler Feed:

Smart-Turner Machine Co.

Northern Canada Supply Co.

Canadian Fairbanks-Morse Co., Ltd.

I'raser & Chalmers of Canada, Lt..

Mussens, Limited

Mine & Smelter Supply Co.

Pumps—Centrifugal: s
Canadian Fairbanks-Morse Co., Ltd.
The Electric Steel & Metals Co.
Smart-Turner Machine Co.

Canadian Mead-Morrison Co., Limited.
Canadian Ingersoll-Rand Co., Ltd.
Mine & Sraelter Supply Co.

Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Weorks

Pumps—Diaphragm
The Dorr Company

Pumps—Electrie
Canadian Fairbanks-Morse Co., Ltd.
Fraser & Chalmers of Canada, Ltd.
Mussens, Limited
Smart-Turner Machine Co.

Pumps—Sand and Slime:
Canadian Fairbanks-Morse Co., Ltd.
Fraser & Chalmers of Canada, Litd.
ine & Smelter Supply Co.
The Blectric Steel & Metals Co.
The Wabi Iron Works
.. mart-Turner Machine Co.

Quarrying Machinery:
Canadian Rocek Drill Ce.
Denver Reek Drill Mfg. Co., Ltd.
Sullivan Machinery Co.
dian Ingersoll-Rand Co., I.td..
Hadfields, Limited
Mussens, Limited
R. T. Gilman Co.

Ralls;
Hadfields, Limited
John J. Gartshore
R. T. Gilman & Co.
Mussens, Limited

Railway Supplies:
Canadian Fairbanks-Morse Co.. Ltd.

Refiners:
Goldsmith Bros.

Riddles:
agendrick Mfg. Co.

Roller Chain:
Hans Renold of Canada, Limited, Montreal, Que.
Canadian Link-Belt Co., Ltd.
Roofing:
Canadian Fairbanks-Morse Co.. Ltd.
Northern Canada Supply Co.
Rope—Manilla:
Osborn, Sam’'l (Canada) Limited.
Mussens, Limited
Rope—Manilla and Jute:
Jones . & Glassco
Northern Canada Supply Co
Osborn, Sam’'l (Canada) Limited. 7
Allan. Whyte & Co.
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Rope—Wire:
Allan, Whyte & Co., Ltd.
Canada Wire & Cable Co.
Deminion Wire Rope Co., Lutd.
Greening, B. Wire Co.
Northern Canada Supply Co.
Mussens, Limited
Rolls—Crushing
Canadian Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Lid.
Hull Iro. & Steel Foundries, Litd.
Osbern, Sam’l (Canada) Limited.
Hadfields, Limited
The Electric Steel & Metals Co.
Mussens, Limited
The Wabi Iron Works

Samplers:
Fraser & Chalmers of Canada, Ltd.
C. L. Constant Co.
Ledoux & Co.
Milton Hersey Co.
Thos. Heyes & Son
Mine & Smelter Supply Co.
Mussens, Limited
Scales—(all kinds):
Canadian Fairbanks-Morse Co., Ltd.

Soreens:
Greening, B. Wire Co.
Hendrick Mfg. Co.
Mine & Smelter Supply Co.
Canada Wire and lron Goods Company.
Canadian Link-Belt Co., Ltd.

Screens—Cross Patent Flanged Lip:
Hendrick Mfg. Co.

Screens—Perforated Metal:
Hendrick Mfg. Co.

Screens—Shaking:
Canadian Link-Belt Co., Ltd.
Hendrick Mfg. Co.

Screens—Revolving:
Canadian Link-Belt Co., Ltd.-
- Hendrick Mfg. Co.

Scheelite:
Everitt & Co.

Separators:
Canadian Fairbanks-Morse Co., Ltd.
Smart-Turner Machine
Mine & Smelter Supply Co.

sShaft Contractors:
Hendrick Mfg. Co.

Sheet Metal Work:
Hendrick Mfg. Co.

Sheets—Genuine Manganese Bronze:
Hendrick Mfg. Co.
Shoes and Dies:
Canadian Foundries and Forgings, Ltd.
H. A. Drury Co., Lid.
Fraser & Chalmers of Canada, Ltd.
Hull Iron & Steel Foundries, Ltd.
The Blectric Steel & Metals Co.
The Wabi Tron Works
Shovels—Steam:
Canadian Koundries and Forgings, I.td
Canadian Mead-Morrison Co., Limited.
Osborn, Sam’l (Canada) Limited.
R T. Gilman & Co.
Ship Bunkering Equipment:
Canadian Mead-Morrison Co., Limited.
Silent Chain:
Canadian Link-Belt Co., Ltd.

Hans Renold of Canada, Limited, Montreal, Que.

Silent and Steel Roller:
Canadian Link-Belt Co., Ltd.
Jones & Glassco (Regd.)
Silver :
> Ceniagas Reduection Co.
Saline Refiners: .
Goldsmith Bros.
Smelters:
i Goldsmith Bros.
Sledges: :
Canada Foundries & Forgings, Ltd.
Smoke Stacks:
Hendrick Mfg. Co.
MacKinnon Steel Co., Ltd.
Marsh Engineering Weorks ~
The Wabi Tron Works
Solder—Bar and Wire:
Hoyt Metal Company

Special Machinery:
John Inglis Co., Ltd.

Spelter:
The Canada Metal Co., Lid.
Consolidated Mining & Smelting Co.

Sprockets:

Hans Renold of Canada, Limited, Montreal, Que.

Canadian Link-Belt Co., Ltd
Jones & Glassco (Regd.)

Spring Coil and OClips Electrico:
Canadian Steel KFourfdries, Ltd

Steel Barrels:
Smart-Turner Machine Co.
Fraser & Chalmers of Canada, Ltd.

Svamp 'rgtgmgn.d ;
Canada Foundries & Forgings, i
Hull Iron & Steel Foundgie:!LtI:j?d

Steel Castings; :
Canadian Brakeshoe Co., Ltd.
Canadian Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Ltd.
Osborn, Sam’l (Canada) Limited.
Hull Iron & Steel Foundries, Ltd.
The Electric Steel & Metals Co.
Hadfields, Limited
The Wabi Iron Works

Steel Drills:
Canadian Kairbanks-Morse Co., ¥
Canadian Rock Drill Co. Vo
Denver Rock Drill Mfg. Co., Ltd.
Sullivan Machinery Co.
Northen Canada Supply Co.
The Electric Steel & Metals Co.
Osborn, Sam’l (Canada) Limited.
Canadian Ingersoll-Rand Co., Ltd.
Mussens, Limited
Swedish Steel & Importing Co., Ltd.

Steel Drums:
Smart-Turner Machine Co.
Steel—Tool:
Canadian Fairbanks-Morse Co., Ltd.
EH. A. Drury Co., Ltd.
N. 8. Ste:l &l C(os.l Co.
Osborn, Sam’l (Canada) Limited.
lladtlel;dsé Limitec 4
Swedish Steel & lmporting Co., Ltd.
Structural Steel Work (mzh%.): o e
Hendrick Mfg. Co.
Stone Breakxers:
Had[ielt}:. (,Iﬁ“?““d
I'raser ’halmers of Ca .
Thg Elecérlc i‘.n?gl & Metali:déb.md
Osborn, Sam'’ anada) Li 4
Mussens, Limited ; TR
R. T. Gilman & Co.
The Wabi Iron Works
Sulphate of Copper:
The Mond Nickel Co., Ltd.
Coniagas Reduction Co.
‘ulphate of Nickel:
The Mond Nickel Co., Ltd.
Surveying Instruments:
C. L. Berger
Switches and Switch Stand:
Canadian Steel Foundries, Ltd.
Mussens, Limited.
Switches and Turntables:
John J. Gartshore

Tables—Concentrating:
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, I.t4.
The Electric Steel & Metals Co.
Tanks:
R. T. Gilman & Co.
T‘nkc.—Ad‘;iM
anadian Chicago Bridge & Iron Works
The Mine & Smelter Supply Co.
Janks (Wooden):
Canadian Fairbanks-Morse Co., Ltd.
Gould, Shapley & Muir Co., Ltd.
Pacific Coast Pipe Co., Ltd.
Mine & Smelter Supply Co.
The Wabi Iron Works
Tanks—Cyanide, Etoc.:
Hendrick Mfg. Co.
Pacific Coast Pipe Co.
MacKinnon Steel Co.
Fraser & Chalmers of Canada, Ltd.
Mine & Smelter Supply Co.
The Wabi Iron Works

Tanks—Steel:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Ingersoll-Rand Co., Ltd.
Canadian Chicago Bridge & Iron Works
Marsh Engineering Works
Osborn, Sam’'l (Canada) Limited.
MacKinnon Steel Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
Hendrick Mfg. Co.
The Wabl Iron Works
TS P, g
_Canadian cago Bridge & iren
The Mire & Smelter Supply Ce. e
Tanks |water) and Steel Towers:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Chicago Bdidge & Iron Works
ould, Shapley & Muir Co., Lt%.
cKinnon Steel Co.
ne melter Bupply Co.
The abl Iron 0
Tires—Auto, Truek and Bioyole:
Gutta Percha & Rubber, Ltd.
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Tramway Polnts and Crossings:
Canadian Steel Foundries, Ltd.
Hadfields, Limited
Transits:
C. L. Berger & Pfons
Transformers: i
Canadian Fairbai ks-Morse Co., Ltd
R. T. Gilman & Co.
Northern Electric (o., Ltd.
Transmission Appuiances:
Jones & Glassco (Regd.)
Transmission Machinery:
Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Montreal, Que
Jones & Glassco (RRegd.)
Troughs (Conveyer):
Hendrick Manufacturing Co.
Trucks—Electric:
Canadian Fairbanks-Morse Co., Ltd.
Trucks—Hand:
Canadian Fairbanks-Morse Co., Ltd.
TTrucks:
Canadian Fairbanks-Morse Co., Ltd.
Tubs:
Hadfields, Limited
Tube Mills: :
The Electric Steel & Metals Co.
I'raser & Chalmers of Canada, Ltd
Hardinge Conical Mill Co.
Tube Mill Balls:
Canada Foundries & [Forgings, Litd.
Fraser & Chalmers of Canada, Ltd.
Hull Iron & Steel IFoundries, Ltd.
Tube Mill Liners:
Burnett & Crampton
Fraser & Chalmers of Canada, L.td
Hull Iron & Steel IFoundries, Ltd.
Turbines—Water Wheel:
MacGovern & Co.

Turbines—Steam:
Fraser & Chalmers of Canada, Ltd.
MacGovern & Co.

Twincones:
Canada [foundries & lorgings, Ltd.
Uranium:
Everitt & Co.
Weighing Larries: E
Canadian Mead-Morrison Co., Limited.
Welding—Rod and Flux:
Prest-O-Lite Co. of Canada, Ltd.
Imperial Brass Mfg. Co.

Welding and Cutting—Oxy-Acetylene:
Prest-O-Lite Co. of Canada, Ltd.
Canadian Iairbanks-Morse Co., L.td
Imperial Brass Mfg. Co.

Wheels and Axles: v
Canadian Steel Foundries, l.td.
Hadfields, Limited
The BElectric Steel & Metals Co.
The Wabi Iron Works

Winches—Power Driven:
Canadian Mead-Morrison Co., Limited.

winding Engines—Steam and Electric:
Canadian Fairbanks-Morse Co., Ltd
Canadian Ingersoll-Rand Co., Ltd.
Marsh Engineering Works
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
Mussens, Limited
R. T. Gilman & Co.
The Wabi lron Works

Wire;
Canada Wire & Cable Co., Ltd.
Greening, B. Wire Co.

Wire—Bare and Insulated:
Canada Wire & Cable Co.

Wwire Rope:
Allan, Whyte & Co., Ltd.
R. T. Gilman & Co.
Canada Wire and Iron Goods Company.
Canada Wire & Cable Co.
Dominion Wire Rope Co., Ltd.

wire Rope Fittings:
Canada Wire and Iron Goods Company.
Canada Wire & Cable Co.

wire Cloth:
Northern Canada Supply Co.
Greening, B. Wire Co. B
Canada Wire & Iron Goods Company

rs and Insulated):

W“?q“(,?gam Underground Cable Co. of Canada, Ltd.

Nerthern Electric Co., Ltd.

wolfram Ore:
Bveritt & Co.

'Woodworklng Machinery:
Canadian Fairbanks-Morse Co., Ltd

Zinconium:
Everitt & Co.
Zine:
Y The @anada Metul Co., Ltd. E
Consgolidated Mining & Smelting Co.
Zino Spelter:
Canada Metal Co., Ltd.
oyt Metal Co.. Litd

Dominion Engineering & Inspection Company
TESTING ENGINEERS AND CHEMISTS
Inspection and Testing of Mining Machinery,
Equipment and Structures
ASSAYING AND REPORTS ON MINES.
Head Office and Laboralories:
20 LAGAUCHETIERE ST. WEST, MONTREAL

ADD TO YOUR PROFITS

BY SUBSCRIBING TO

“IRON & STEEL OF CANADA"

$2.00 Yearly. Sample copies on request,

FORGINGS

SEND PRINTS FOR PRICES
CANADA
FOUNDRIES & FORGINGS, LIMITED

WELLAND, ONT

Dot (Jou

Qbout i ——

Constant’s name on a Certificate of
Analysis is Final—the world -over.

C. L. CONSTANT COMPANY

Research Chemists, Analysts, Assayers
220 Broadway, New York City

CONSTANT SERVICE SINCE1891

% l

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

Buyers of

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

Electrolytic Copper Refinery
INQUIRIES SOLICITED
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ALPHABETICAL INDEX TO ADVERTISERS

A

Allan, Whyte & Co., Ltd.
American Blower Co. Ltd.
American Cyanamid Co -
American Zinc Lead & Smelting C

Balbach Smelting & Refining Co.

3. C. Prospector’s l'roteclive Asso-
ciation, .'The .. .. VL

MBQEL, JrBRI S L N e e LR
Llackwell, G. G. Sons & Cou., Liuu...
Berger, C. L. & Sons .. ., .. .. ..
Lirigstocke, It W.

British Columbia, Province ul

c

Canadian Aladdin Co., Ltd.
Canaadian Allis-Chalmers L
Can. Chicago Bridge & Iron Worws
Canadian Explosives, Ltd. %
Canadian Fairbanks-Morse Co., Ltd.
Canadian Mead-Morrison Co.
Canadian National Railways
Canadian Milk Products, Litd.
Canadian Ingersoll-Rand. Co., Ltd...
Canadian Link-Belt Co. Liu.
Canadian Pacific Railway

\,unudd Boundrles & l'olglnl..s
(,anada Wire & Ix on (,ood.s tu
Canada Wire & Cable Co.
Canadian Rock Drill Co. .. .
Canadian Steel Foundries, Ld.
Canada Metal Co. .. .. .. ..
Canadian Brakeshoe Co. ..
Canadian Sirocco Co., Ltd.

Capper Pass & Son, Litd. .. .. .. ..
Consolidated Mining & Smelting Lo
Coniagas Reduction Co., Ltd.
Constant, C. L. & €o0. .. 7c. ... s+
Eranie) LAl s T ol sy s e e el

Denver Rock Drill Mfg. Co.
Deloro Smelting & Refining Co.
Dewar MIg. CO: co oo 'se wv ivieiven s
Department of Mines, Canada o
Diamond Drill Contracting Co.
Drury, H. A, Company . +. . «v-es
Dominion Coal Co., Ltd. .
Dominion Oxygen Co., Ltd. .. .. ..

Donald, J. T. & Co.,, Ltd. ..
DO B0, THe v iv o6 v s vsilow
Dresser, John A. .. .. .. AR

Dominion Wire Rope Co., Ltd
Dwight & Lleyd Sintering Co., Inec
Dominion Engineering & lnspecuon

L OESCEA A, S AR .o
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Electric Steel & Engineering, Ltd.

Electric Steel & Metal Co. .

Engineering & Macnine Worns of
Canada bEe.g Rt W

Everitt & Co., Ltd.

»
Fleck, Alex.
Verrier, W. F. .. ¥ AR e ol
IFasken, Robertson, Chad wick &
bujgewick PRI T M SrerviTe

Fraser & (,hd.lmers of (_,d.llddol., l Ul

(<]

Gartshore, John J. ot
General lingineering Co.

Giant I'owder Co. of Canada, Ltd
Goldie & McCulloch Co., Ltd.

Goldsmith Bros., Smelting & lteuu—
fng® Col, 1utd. e s Shd,

Goodyear L'ire & ltubber Co or Can-
ada, Ltd. .. 2

Greening, B. ere (o Ltd
Grover & Grover oz N
Gutta Percha & Rubber, Ltd.

Hans Renold of Canada, l.id.
Hardinge Company

Hadfields Ltd. .. Syt

Hamilton Gear Co., Ltd.

Hassan, A. A, ..

Hendrick Mfg. Co.

Iersey, Milton Co., l.ad

IHeys Thomas & Son e e
Hull Iron & Steel Foun(lne\ Ll(l...
Hodge, T. Edwin 2V e Wt
Hore, Reginald E.

Hoyt Metal Company

Imperial Bank of Canada

International Business Machines Lo
Limited

lnLernatio'\al Nxckel (.o or (,anadu
Ltd. ks 3

Inglis, J &Co Ltd s
J

Johnston, Matthey & Co., Ltd...
Jones & Glassco (Regd.)

L

Laurie & Lamb .

E OO0 B OO cuitan' cs oy as as o i
Longyear, E. J. Company

Lymans, Ltd. S WL 5

11

10

12

39

59

oo
12
10
12
1]

14
13
12

52

10

10
10

Manitoba, Province of
McDonaid, .M. P. .. .. ..
McGovern & Co., Inc.
MacKinnon Steel Co., Ltd.
Marsh Engineering Works, Ltd.
McEvoy, James ..
Mine & Smelter Supply Co
Mond Nickel Co. SIS
Mussens, Ltd.

Northern Canada Supply (o
Northern Idlectric Co., Ltd.
Nova Scotia Government
Nova Scotia Steel & Coal Co.

o

Ontario, I'rovince of

P
Pacific Coast Pipe Co., Ltd.
Peacock Bros., Ltd. B
I’'rest-O-Life Co. of Canada ..
Q

Quebec, Province of

B
Ridout & Maybee .. ..
Rogers John C: P
IROgera: (GeQ. ' F. = ot P e

Reddaway, F. & Co. ..

s

Smrart-Turner Machine Co. o8
Smith & Travers Company, Ltd. ..
Standard - Underground Cable Co.

of 'Cantda, ' Ltdr ¢ Mt il tdsl i
Stewart, Robert H. .. ..
Sudbury Diamond Drilllng Co Ltd
Sullivan Machinery Co. ’ .
Swedish Steel & Importing Lo

T
Toronto Iron Works ..
Tyrrell,

University of Toronto ..

w
Whitman, Alfred R, .. . %s os

b R R LY S Rt S AL

37
11

10

12
1
11

10

11
10

11

LIMITED

Deloro Smelting & Refining Co.

SMELTERS AND REFINERS OF

Silver Bullion

Head Office and Werks:
Branch Offiees:

Cobalt Oxide and Metal
Nickel Oxide and Metal
Refined 'White Arsenic
“STELLITE’’ High Speed Tool Metal

DHLORO, ONT.
200 King Street West, Terento

The Consohdated Mining
and Smelting Company

OF CANADA, LIMITED
Smelting and Refining : TRAIL, BRITISH COLUMBIA

Buyers of

GOLD, SILVER, COPPER, LEAD and ZINC ORES

Producers and Sellers of

Copper

General Sales Offices :

- Lead -

Zinc

Tadanac Brand

Drummond Building, Montreal

Jm <~

—
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Under the Sun

there is something

new at last!

nothing new under the sun”

would qualify his statement if

he could see the new Waugh
“Ninety”’ drills, because they are as
new as tomorrow in the mining in-
dustry.

r%*@ HE wise man who said “there is
|

THERE are three of these little drills;
one is an auger, while the other two
are rock drills of the wet and dry

types.

THE ‘“Nineties” will do everything
in mine and quarry that could possibly
be required of a small, light drill, and
they will do it faster and better than it
has ever been done before.

WRITE today for one of our new
“Ninety’’ bulletins. They are just as
different from the ordinary bulletin
as the “Nineties” are from ordinary

drills.

£, 2 - %. "
anadian \
kh‘h‘,@‘&ﬁuﬂ A

‘ a”w /‘"_;v-""“ H‘

COBALT, ONT.

TORONTO, ONT.

w ;jh el | Qw\wmﬂnmw

4§m -ﬂ.....\w . )

NELSON, B.C.

VANCOUVER, B.C.
Sole Agents in Canada for

. THE DENVER ROCK DRILL MANUFAC1URING COMPANY
‘OF DENVER, COLORADO, U.S.A.

e e . ~ - e rre e
IHSEELLLIEETSETRRE ST LRSSt [ TR



) XIMATELY : |
PRO of the White

Metals ‘used
in Canada
last year
Were made
in our plants

'HOYT METAL COMPANY

MONTREAL TORONTO WINNIPEG

HADFIELDS Ltd.

workmen employed  Fast Hecla and Hecla Works, SHEFFIELD, England

during the war 15,000

Works area
ver 200 acres

Rowbotham Self-Oiling Wheels and Axles for Mine Cars

AS NOW IN USE
BY A
LARGE MAJORITY
OF THE
MINING COMPANIES
IN
CANADA

WHEELS ARE
MADE OF OUR
WELL-KNOWN
HADFIELD'S
BEST
TOUGHENED
CAST STEEL.

t®+

Sole Makers of Hadfield’s Paten:
\\\\\\\\\\mh/;/////,/,

MANGANESE STEEL we HECLAZ &
THE SUPREME MATERIAL /’//7//7v|vp \\\\\\\\\

Railway and f1(',rramway Special S T E E L F O R G I N G S

Trackwork, also Wearing Parts in the rough, rough machined, or finished,
of Stone Breaking and Ore Crush- FOR MARINE AND OTHER ENGINEERING PURPOSE¢
ing Machinery, etc. of any analysis and to pass any required test.

Sole Agents: PEACOCK BROTHERS LIMITED

MONTREAL and COBALT

(Trade Mark)




