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You show it by installing these two styles of
International Time Recorders for registering
the time of starting and stopping work.

Internationals make every minute count; bring harmony be-

tween employer and employee; discourage small timz losses
and thus prevent big ones.

MORE GOOD JUDGMENT

will be shown by installing the International
Job Time Recorder for registering the time

of starting and stopping of jobs or massed
or grouped operations.

International Electrical

Equipmen
International Card q p t

Time Recorder We manufacture the best electrical equipment that can he
produced. ' ‘Write to us for information with regard to the
requirements- of your factory, whether large or small.

i Master Clocks, Secondary Clocks,
e : \ o * _“In and Oul” Recorders, Job Time
b e | 0" Recorders, Electrical control by one
master clock, R

It International Job Time Recorder

International Business Machines Co. Limited

F. E. MUTTON, Vice-President and General Manager.
Head Office: 300-350 Campbell Avenue, Toronto
. Offices at:

Halifax, N.S., 44 Granville St.; St. John, N.B,, 18 Germain St ; Quebec,
Que., 506 Merger Bldg; Montreal, Que., 1 and 3 Notre Dame St. v
Ottawa, Ont., 190 Queen St.; Toronto, 4091, Yomge St.; Hamilton,
Ont., 225 King Street E.; London, Ont., 489 Richmond Street Walker-
vllle, Ont., 44 Lincoln Rd yWinnmipeg, Man. 227 McDermott Ave.; ; Sask-
atoon, Sask., 254 3rd Ave. S.; Calgary, Alta, 127 6th Ave.; Edmonton,.
Alta., 10118 102nd Ave.; § Vancouver B.C., 110 Water St.

Algo manufacturers of Dayton Scales and
Hollerith Electric Tabulators.

j
I
f
‘
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WE ANNOUNCE

an agreement Whereby

THE JOHN INGLIS CO., LTD,

- TORONTO, ONTARIO

have been licensed to manufacture exclusively
"~ in Canada

i THE *
Symons Vertical Shaft
Disc Crusher

We feel this arrangement will be a decided
advantage to our many friends and customers
in Canada, and we solicit your inquiries when
in the market for Ore or Rock Crushmg
Machlnery

CHALMERS & WILLIAMS |

Exclusive Sales Agents

Chicago Heights, Ill., U.S.A.
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for Deep Down Hole Drilling
The DDR~134J: T

HREE “DDR-13 Jackhamers'’ on this highway cut are drilling 20-foot holes, bottoming at 1} inches in
hard rock. These drills are averaging 120 feet of hole per day and on some occasions 151 feet has been
drilled. Such work as this is easy for the *“DDR-13 Jackhamer.”’

The “DDR-13" is the right drill for shaft sinking and spring retained front head and a forged steel puller.

deep down hole drilling. It's an all steel drill that Its capacity for drilling a large footage of deep holes,

may be used, mounted or unmounted, wet or dry, and combined with low air consumption and ability to
e is equipped with ga non-freezing valve, a renewable work without “letup” ensure the largest amount of
f_" front head bushing, a powerful automatic rotation, a rock drilled per dollar spent.

Bulletins and otherlinformation gladly sent by our nearest branch on request.

#= - CANADIAN INGERSOLL-RAND COMPANY, LIMITED
'.‘; | SYODNEY SHERBROOKE MONTREAL TORONTO COBALT . WINNIPEG ~ NELSON VANCOUVER
PN -
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CANADA
DEPARTMENT OF MINES

HON. SIR JAMES LOUGHEED, Minister

CHARLES CAMSELL, Deputy Minister

MINES BRANCH

Recent Publications

Iron Ore Occurrences in Canada, Vol. II. Compiled by
E. Lindeman, M.E., and L. L. Bolton, M.A,, B.Sc. In-
troductory by A. H. A. Robinson, B.A.Sc.

The Copper Smelting Industry of Canada.
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-product, 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 of Eastern Canada, by
F. W. Gray.

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

Report on, by

Analyses of Canadian Fuels. Parts I to V, by E. Stansfield,
M.Sc., and J. H. H. Nicolls, M.Sec.

Clay Resources of Southern Saskatchewan, by N. B. Davis,
M.A., B.Sc.

Summary Report of the Mines Branch, 1918.

The Mineral Springs of Canada. Part IL., by R. T. El-
worthy, B.Se.

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:—

i‘uel 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 and
minerals, to ascertain most economical methods of
treatment.

Chemical Laboratory.—Analysing and assaying of all

mineral substances and their manufactured products. |

Copies of schedules of fees, which are slightly in
excess of those charged by private practitioners, may
be had on application.

(‘eramic 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.

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

GEOLOGICAL SURVEY

Recent Publications

Summar_y Report. The annual Summary Report.of the Geo-
logical Survey is now printed in parts. Applicants
should therefore, state what particular geol

£ ogist ’, -

port 1s required, or what subjects they are integézi:a ::

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

Memoir 108. The Mackenzie River basin, b Chay \
sell and Wyatt Malcolm. 5. OY: arles Cam

Memoir 110. Preliminary report on the economij
o Hmil e[ o 1
of Hazelton distriet, British Columbia, by J.l:]c_ g‘:g::ig]{.

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

Memoir 113. Geology and mineral deposits on a part of
Amherst township, Quebec, by M. E. Wilson.

Memoir 114. Road material surveys in the cit,
. ¥y and district
of Montreal, Quebec, by Henri Gauthier, X

Memoir 115. Geology of Matachewan district On-
tario, by H. C. Cooke. fPorthern OA

Memoir 116. Investigations in the gas anqg oil fields of
Alberta, Saskatchewan and Manitoba, by. D, B. Dowling,
S. E. Slipper and F. H. McLearn, -

Memoir 117. Geology and ore deposits of Aj inin
camp, British Columbia, by S. J. Schofiel(;l.sworth "

Museum Bulletin 30. Gabbros of East Sooke and Rocky
Point, by H. C. Cooke.

Map 164A. St. John, New Brunswick. TOpogx-aphy.

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

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

Map 1584. Blairmore, Alberta. Geology.

MapG1691. Buckingham, Hull and Labelle counties, Quebec.

eology.

Map 1705.gyThetf0rd-BlaCk Lake area, Quebec. Topography.

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

May 1712. Foothills of Souther;, Alberta, St. Mary river to
Hig:wood river. Geology.

Map 1724. Sheep River, Alberta. Geology.

Map 1726. Athapapuskow Lake region. (Geology.

Map 1739. Portions of Bristol, Onslow, McNab, Fitzroy ang
Torbolton townships, Quebeec and Ontario. Geology,

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

Map 1793. Matachewan, Tipiskaming district, Ontario.
(Geology.
Applicants for publications not Jisted above should men-

tion the precise area concerning which
desired. :
The Geological Survey will, ynder certain limitationg, give
information and advice upon subjects relating to gen-
eral and economic geplogy. Mineral ang rock gpeci-
mens, when accompanied by definite statements of
localities. Will be examinad and their natyre reported

ltormation is

upon.
Communications should pe addressed to Th. pirector

Geological Survey, Ottawa.




THE CANADIAN MINING JOURNAL

NICKEL

from ORE to INGOT

Creighton
Mine

L CTECLET RS
VAR RRRRRLRRR TR R AR

***** .

of Nickel requires the co-ordi-
By nation of thorough knowledge,
s o skilled workmanship and modern
equipment throughout its whole

process.

These elements combined in the
Creighton Mine, Copper Cliff Smelter
and the Port Colborne Refinery—
each one the largest of its kind and
all working together under one

direction—are the factors
_ which have brought “Nickel
LLO TR Service” to its present envi-
Port able condition, not only
rohom¢  in Canada, but throughout
the world.

FROM ore to ingot, the production

JUARARRRRARRRROREY

INCO NICKEL

INCO Nickel is sold as shot, high
and low carbon; ingots, 25 and
50 lb.sizes, and electrolytic nickel,
= d 99.809;. Prime metalsfor the man-
s Bl b ey ufacture of Nickel steel, Nickel
I T ] S e d o) rtadioar
purposes.
It is also produced as castings,
rods, sheets, strip stock and wire.

-
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INCO MONEL METAL

The name Monel 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
blocks, Monel castings, Monel wire, Monel
strip stock, Monel sheets, etc.

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

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

The International Nickel Company of Canada, Limited
HARBOUR COMMISSION BUILDING
TORONTO, ONT.

O N L
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PROVINCE orF ONTARIO
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BUREAU OF MINES

HON. H. MILLS, Minister of Mines.

Ontario’s Mining Lands

Ontario, with its 407,262 square miles, contains many millions of acres 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 mines of Cobalt
occur in these rocks; so also do the far-famed nickel-copper deposits of Sudbury, the gold of
Porcupine and Kirkland Lake, and the iron ore of Magpie and Moose Mountain Mines.

Practically all economic minerals (with the exception of coal and tin) are found in On-
tarto :—actinolite, apatite, arsenic, asbestos, eobalt, corundum, feldspar, fluorspar, graphite,
gypsum, iren pyrites, mica, molybdenite, natural gas, palladium, petroleum, platinum, quartz,
salt and tale. This Province has the largest deposits on the continent of tale, feldspar,
mica and graphite.

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

within the Provinece.

Ontario in 1918 produced 45 per cent. of the total mineral output of Canada. Returns
made to the Ontario Bureau of Mines show the output of the mines and metallurgical works
of the Province for the year 1918 to be worth $80,308,972 of which the metallic production
was $66,178,059.

Dividends and bonuses paid to the end of 1918 amounted to $13,359,210 for gold mining

companies, and $74,810,521 for silver mining companies, or a total of $88,169,733.

The prospector can go almost anywhere in the mineral regions in his ecanoe; the climate
is invigorating and healthy, and there is plenty of wood and good water. Hydro-electric

power is available in many parts of the Provinece, and many undeveloped water-powers re-- -

main to be harnessed. A miner’s license costs $5.00 per annum, and entitles the holder to

stake out in any or every mining division three claims of 40 acres each. After performing ~*

940 day’s assessment work on a claim, patent may be obtained from the Crown on payment
of $2.50 or $3.00 per acre, depending on loca-tion in surveyed or unsurveyed' territory. .

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

Thos. W. Gibson,

Deputy Minister of Mines,

Toronto, Canada | A “

— e — —
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For Reliable Mine Work

We also make

CHAINS, WHEELS,

BUCKETS,
SCREENS,
ELEVATORS,
CONVEYORS,

BELT CONVEYORS,

SILENT CHAIN
DRIVES,
PORTABLE
LOADERS,
‘COAL AND ASH
HANDLING
SYSTEMS.

Catalogs on request.

Locomotive Cranes occupy an important place
in the art of handling materials and are adapted
to a wide range of service and conditions—in
many cases where the possibilities for savings in
time, labor and money are great.

The Link-Belt Crane represents the highest de-
gree of efficiency in design and mechanical con-
struction known in the crane building art.

Let us tell you more about it. Send for catalog.

588

CANADIAN LINK-BELT COMPANY LTD.

- Wellington and Peter Streets - - TORONTO

LINK-BELT

LLocomotive Cranes
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IMPERIAL BANK

OF CANADA
HEAD OFFICE: TORONTO

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

Capital Paid Up
Reserve Fund

Branches in Northern Ontario at

Cobalt, South Porcupine, Cochrane, New

Liskeard, North Bay, Matheson, Smooth

Rock Falls, Kirkland Lake, Timmins and
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

| BUILD FOR THE FUTURE! U/E /TEEL CONZTRUCTION

] ELEVATED /TEEL TANKZ.

RAIL: ROAD MUN!CIPAL
and

FIRE-PROTECTION / I‘.RVICE

CANADIAN CHICAGO BRIDGE & lRON CO., LIMITED

Sales Office: MONTREAL, Quebec, 260 St. J’amu st.
Works: BRIDGEBURG Ontario

LUCKY STRIKE!

COORS vusa.

Chemical and Laboratory

PORCELAIN

A Comparative Test:
No. ‘3 Casserole Acid Treatment,
15 hours at 180° C.—

Loss Grams
Coors . e .- D000
Royal Berlin . - 0004

Crucibles, Dlshel. Etc

Order now and avoid Porcelain Troubles; we
know you’ve had them.

LYMANS, lelted

MONTREAL
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STEEL PLATE WORK OF ALL KINDS FOR MINES—Partiaar

AFTERCOOLERS
AIR RECEIVERS
SKIPS

ORE BUCKETS
MINE CARS

MacKinnon Steel Co. Limited
SHERBROOKE, - QUE.

Montreal Office: - 404 New Birks Bldg.

Che University of Toronto || EEOPIsT:Ts A4S L2134
and Unwersity College Iron GOOdS CO-

with which are federated -
Manufacturers of

VICTORIA TRINITY ST. MICHAELS
KNOX and WYCLIFFE COLLEGES WIRE R OPE
FACULTIES OF FOR ALL PURPOSES
Arts, Applied Science, Music, Medicine TEST“:‘;quII‘;‘{‘I’ES ;g‘mft;};EI‘gES“ES
Education, Household Science, Forestry RIS st

For further information apply to the Registrar of the
University or to the Secretaries of the respective faculties.

Hamilton Canada

NEVER BE IN DOUBT

Harris Heavy Pressure and
Imperlal Genuine Babbitt Metal

WILL FILL ALL REQUIREMENTS FOR
MINING MACHINERY

ADA /V'{r

“/M/?mm 3

ﬁ‘lﬂ/}/f/' 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

WIN NIPEG
MONTREAL TORONTO VANCOUVER

— i
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PROFESSIONAL DIRECTORY

SUDBURY DIAMOND
DRILLING COMPANY
LIMITED

We contract for all classes of Diamorid
Drill work.

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

SUDBURY, ONT. - - Box 958

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.

P
e

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, Bnlhon &e.

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

s tsanas
e

Cables: “REVORG,” Toronto
(Western Union and Bedford McNeil Codes)

GROVER & GROVER

BARRISTERS, SOLICITORS, ETC.

Geo' ge A. Grover 157 Bay Street
John I. Grover TORONTO

Telephone Main 6870

Telephone Main 3813  Cable Address: ‘‘Fasken,” Toronto
B Clmdwicllé,g(.c Western Union Code

R Fachen, K. Fasken, Robertson, Chadwick Sedgewick
S. Robertson & Aitchison

Geo. H k. ;

o Am:m Barristers, Solicitors, Notaries, ete.

J. W. Pickup Offices: Excelsior Life Building,

Robt. E. Fennell Adelaide & Toronto Sts., TORONTO

CAPPER PASS & SON, LTD.

Bedminster Smelting Works, BRISTOL
ENGLAND
SELL BUY
Antimonial Lead
Antimony Alloys Ores,
Tin Alloy

Mattes, Residues or Drosses,
Containing Tin, Copper, Lead or Antimony

J. MACKINTOSH BELL

MINING ENGINEER & GEOLOGIST
Office with Messrs. BAIN, BICKNELL & CO., Lumsden
Bulldlng TORONTO.
London Address: c /o Bank of New Zealand,
1 Queen Victoria Street, E.C.

J. T. DONALD & CO.

ASSAYERS

Industrial and Analytical Cnemists
Metallurgical Analyses, Microphotographs

318 Lagauchetiere St. W. 43 Scott Street
r&ONTREAL TORONTO

Dwight & Lloyd Sintering Company, Inc.
SPECIALISTS IN SINTERING PINE ORES
AND CONCENTRATES

For information regarding Licenses address:—
29 BROADWAY, NEW YORK CITY

Cable Address:—“SINTERER"

lﬂ:

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 5 - ONT.

LEDOUX & CO.

Assayers and Samplers

Office and Laboratory: 99 John St., NEW YORK
Weigh and BSample Shipments af

Buyers’ Works, representing the
Interests of Bellers in all Transactions,

We are not Dealers or Refiners
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PROFESSIONAL DIRECTORY

| M. P. McDONALD
MINING ENGINEER

EXAMINATIONS, SAMPLING, REPORTING
EXPLORATION AND ASSESSMENT WORK

Telephone 6 COBALT

MILTON HERSEY COMPANY LTD.

MINING ENGINEERS AND ASSAYERS

EXAMINATION OF MINERAL PROPERTIES
MINE OPERATION AND MANAGEMENT
ASSAYING AND ANALYSING OF ALL ORES
Montreal JAS. G. ROSS Winnipeg
Consulting Mining Engineer

THE DORR COMPANY

Metallurgical and Industrial Engineers

DENVER NEW YORK
1009 17th St. 101 Park Ave.

LONDON, E.C.
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

).-B, TYRRELI *

Mining Engineer,
534 CONFEDERATION LIFE BUILDING

JOHN C. ROGERS
MINING ENGINEER

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

COPPER CLIFF - ONTARIO

TORONTO, g - - CANADA
204 Lumsden Bldg. TO!'Qnt09 Ont. 208 Salisbury House, London, E.C. 2, England
P — — — ——|
fm

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

THOS. HEYS & SON

Technical Chemists and Assayers
Rooms M and N, Toronto Arcade
YONGE STREET, TORONTO, ONT.
Sampling Ore .)epoaita 2 Specialty.

Dominion Engineering & Inspection Company
TESTING ENGINEERS AND CHEMISTS

Inspection and Testing of Mining Machincry.
Equipment and Structures

ASSAYING AND REPORTS ON MINES

ad Office and Laboralo
i ﬁ‘ LAGAUCHETIERE ST. WEST, MONTREAL

——

R. W. BRIGSTOCKE

MINING ENGINEER
21 Manning Arcade Annex
TORONTO, - - ONTARIO

———eee
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CUT GEARS

All Types Any Size

Large Capacity.

Hamilton Gear Company Limited
Van Horne St. - - - TORONTO

Oldest Experts in

Molybdenite
Scheelite

k: //; (A » Wolframite
%, %0, Chrome Ore
® % 41(#_ Nickel Ore
"{04/6 &, Cobalt Ore
Tale W OQ( Cerium, and
: A all Ores
M;B“ %, Jb,,, and
Graphite ,c‘r & Minerals
Blende j'%

Fluorspar
Feldspar

Largest Buyers, Best Figures, Advances on
Shipments, Correspondence Solicited
Gables—Blackwell, Liverpool, ABC Code,
Moreing & Neal Mining ana Generel Code,
Lieber’s Code, and Muller’s Code.

ESTABLISHED By GEO. C. BLACKWELL, 1869\

PLATINUM

BOUGHT AND SOLD

GOLDSMITH BROS.
SMELTING & REFINING CO. LTD.

24 Adelaide Street West
TORONTO
CHICAGO

NEW YORK SEATTLE

REGINALD E. HORE

Consulting Geologist
(Specialty: Pre-Cambrian Ore Deposits)
Office: 1402 C. P. R. Bidg., TORONTO Phone Ad. 3310

DIAMOND DRILL CONTRACTING CO.
SPOKANE, -  WASHINGTON.

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

ROSSLAND, B.C.

AGENCY :—

vw RATLS retane

12 to 85 lbs. per yard

Locomotives
Switches, Turntables, Cars, Tools
Portable Track, etc.

Railway, Contractors and Mining
Equipment

JINO. J. GARTSHORE
58 Front St. West Toronto, Ont.

BERGER

& . Monitor Transits & Levels
“ i FOR USE IN MINES

C. L. BERGER & SONS

BOSTON, MASS., U. S, A,

J. M. CALLOW
President (Canadian Branch)

CONSULTING METALLURGICAL ENGINEERS

363 Sparks St. Ottawa, Ont.

CALLOW PNEUMATIC SYSTEM OF FLOTATION
Complete Laboratory at 363 SPARKS ST., OTTAWA, ONTARIO, for the testing of Gold,
Silver, Copper, Lead, Zinc. Molybdenum, and Other Ores.
SALT LAKE CITY, UTAH, (U.S.A.)

HEAD OFFICE, - -
New York Office, 120 Broadway

GENERAL ENGINEERING COMPANY

ATENTS

TRADE MARKS AND DESIGNS
PROCURED IN ALL COUNTRIES

Special attention given to Patent Litigation
Pamphlets sent free n.n"lk.u..

RIDOUT & MAYBEE

H. H. CLAUDET
Canadian
Representative

156 YONGE STREET, TORONTO, ONT.

PERFORATED METALS

Elevator Buckets (plain and perforated).
Conveyor Flights and Trough, also
General Sheet Iron Work.

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

New York Office: 30 Church St.

For Every and All
Purposes in all Metals

—
pr——
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You Play Safe When You Buy o BOILERS

THIS LAMP

IF IT MAKES GOOD—YOU WIN % and ducs orcves
IF IT DON’'T—WE LOSE "'—:; liveries.
We are so confident of %_,
"Ry i ks Bt it v ‘s T A N K S

will, on order, send you

one or a dozen on thirty : and Steel Plate

days’ trial. work of all kinds,
; Stacks, Breechings, /
You pay us only if the . ot

lamps make good, or, send %2
them back if they don’t.

ORE CARS

Even after you have
paid your bill, we do not °

?; consider the transaction 3¢
% ended. Our guarantee [l:%—’ 35 years of experience
3 means ~lyour money’s counts big in our favor.
] — yours until you are satis- ¥ Inquiries promptly handled.
% LR LTI LATARG s s (
& AR G = ENGINEERING & MACHINE
%~ [DEWAR MFG; [OMPARZ % WORKS OF CANADA, Limited
5 INC. g | ST. CATHARINES, ONTARIO
44 Pearl Street, TGRONTO ONT. B> Eastern Sales Offces: Hall Machinery Co., Sherbrooke, Que.,
gj;!:;':;‘ .j‘g;—,% . 'i =3 }, f ::;;fj and Birks Building, Monireal.

Why Waste Coal
When It Costs So Much?

THE COCHRANE METERING HEATER TELLS HOW
MUCH YOU ARE GETTING FOR YOUR MONEY.
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SOME FIRST-HAND DEFINITIONS OF THE
THEORY OF THE 0.B.U..

The newspapers have contained little about the not-
able debate which took place in Winnipeg on August
6th between exponents of the rival doctrines of the
0. B. U. and the American Federation of Labor, but
it occupied the attention of three thousand persons
tor three hours in hot weather, and elicited some de-
finition of O. B. U. theories that will bear quotation.

Jos. Knight, who opened the debate for the O.B. U,
and who was more remarkable for his venom than his
logie, said: ‘‘The O.B.U. is not a national organiza-
“tion. That is absurd. An organization of the work-
‘““ing classes as a class cannot be national.

““What thas the O.B.U. done? It has permeated the
“mind of the working classes of Canada in a man-
- “‘ner that they will not get over, and tomorrow the

“0.B.U. will have the whole thing.”’

The representative of the American Federation of
Labor, W. H. Hoop, defending the policies of the allied
craft unions said this form of organization supplied
““‘that merit which enables the worker to pool and
“‘yse his economic power within the limits of the con-
““stitution, and carries with it the dictatorship of the
“proletariat whenever they desire to express it at the
“ballot box; whereas the 0.B.U., throwing aside all
“weapons other than the big stick of direct action,
“‘treats society as an enemy, seeking to subdue various
‘‘sections by dictatorship.”’

John Houston, speaking for the O. B. U. quoted a
conversation with a tramecar driver, who advised ‘‘All
“you have to do to win that debate is to point the
“attention of the audience to the fact that the bosses,
“‘the politicians, the newspapers, and all the organiza-

" ““tions and institutions of society are against the O.
“B. U. If the working class cannot see that an or-
“ganization which meets with all that hostility is in
“‘their interests, then they cannot see anything at all.”’

Mr. Houston’s own point of view he stated to be a firm

belief ‘‘that when a man takes part in the Labor move-
““ment, and while doing so he enters into relations or
“bhargains or receives any favors from the bosses, he

‘“‘ijs a traitor to the working class.”’

The speakers of course said much more, but the
quotations selected sufficiently disclose the fatal gulf
bétween those who desire to mend society as it is now
constituted, and those who desire to end it. Mr.
Knight and his confreres have correctly diagnosed
the O. B. U. movement as the deadly enemy of ‘‘the
institutions of society’’ and as anti-national.  This

gentleman, in his rebuttal speech, said further: ‘“Oh
“fellow-workers, the simplicity of the whole thing!
‘““Here you are, the workers of Winnipeg.
“‘ganize in your own units. Express yourself through
““your Council, and the workers of Winnipeg will have
““control of their own affairs. There it is in simplicity
““—the O. B. U.”

““Their own affairs’’—and, everybody else’s.
grant the simplicity, but there’s the rub.

Those who advocate the complete domination of the
“working classes’’ also arrogate to themselves the de-
finition of the term, accompanying their advocacy
with a denial of the right of any other class to exist.
When they also postulate that all those are traitors
who enter into communication with those inhabitants
of the world that are not included within the self-
determined definition of workers, they disclose them-
selves as the relentless and irreconcileable enemies of
society. Can society, the general community of man-
kind, which includes the workers and all others be
blamed if it recognises its would-be assassin and de-
fends itself ?

The A. F. L. speaker said the O. B. U. was ‘“out
to smash the State,”” and that when ‘‘the nature of
the real thing was seen by the State, there could be
no compromise.’”” Which seems to be a fair expression
of the position and responsibility of the State towards
‘“all the organizations and institutions of society’’ that
the O. B. U. conceives to be the enemy of the worker.

You or-

We

INCREASED RAILWAY CHARGES.

The apologists for increased railway charges are
making use of rather far-fetched instances to illustrate
how lightly the increases of railway rates will be felt
Elaborate caleulations are being made on the increased
freight charges upon a tailored suit of woollen goods,
and other finished articles whose value consists much
more in labor than in material cost. e

It is not in package freight and express shipments
that increased railway rates will be most fundamental
and widespread, but in the effect of increased rates
upon .heavy raw materials shipped in bulk, such as
coal, iron-ore, petroleum, and bulk foodstuffs.

An increased freight charge upon coal will succes-
sively and cumulatively add to the cost of every manu-
factured article at every progressive stage of manu-
facture. The manufactured articles into which the cost
of coal does mot enter, and enter very largely, are
completely negligible. In fixing freight rates, there-
fore, it is desirable that the least possible increase shall
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be made in the carrying charges of raw materials, and
in particular the transportation costs of coal.

No reasonable person will deny that the railways

must have more revenue if they are to continue to

fulfill their proper function. The mining industry, as
the great producer of raw materials, stands to lose
more than any other branch of industry if our trans-
portation system break down through lack of financial
strength, and all who understand the elementary re-
quirements of prosperity in mining industries include
efficient transportation facilities among them. The
railway companies will not meet .with any biased or
thoughtless opposition from mining men to such rate
increases as the Railway Commission may concede
to be required to meet increased wages and increased
costs of material, but there seems a possibility that
the use of finished manufactured articles as typical
instances of the effect of the expected increase of
railway charges discloses a solicitude for manufac-
tured goods in relation ‘to freight charges that may
imply a lack of realization of the far-reaching effects
of freight increases on raw materials, and, in particu-
lar, on coal.

These remarks refer, of course, to those instances
where it is necessary to transport coal by rail. Wher-
ever it is possible coal should be transported by water.
The railways admittedly do not like freighting coal,
and regard it as a necessary nuisance, and-—wherever
a competitive or alternative water-route exists—the
objection of the railways should not be disregarded.
There are indeed railways in Clanada whose running
costs would be much lTessened if they developed water
transportation for locomotive coal fo a larger carry-
ing capacity than it has vet reached.

BRITISH LABOR AND POLISH FREEDOM.

Despite the biased and incomplete cabled l'e\"iews
on which Canadian readers have to base their opinions
of British politics, it has for sometime been clear that
Britain would not declare war upon Soviet Russia.
Britain has other fish to fry, she is dead-tired of war
and war’s consequences, and there is a widespread dis-
inclination in Britain to interference in other people’s
political experiments.

Therefore the hysterical demand of the Laborites
that there should be no war with Russia has fallen
rather flat, and the country is generally amused at
one section threatening revolution to obtain what is
the very general desire of all the people.

The action of the Labor Party is not logical. They
state first: “We are not concerned with the form of
““the Russian Government. We have no concern ahout
‘“the merits or demerits of Bolshevism.’” TLater the
Council of Action was instructed to remain in being
until, among other things, ‘‘recognition of the Soviet
Government'’ is secured. Recognition and approval
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of a constituted government are usually regarded as
inseparable. It is one thing to protect against mili-
tary interference in national affairs, and another thing
to solemnly approve a foreign government.

These phases of the event should not however ob-
scure the gravity of the step taken by organized labor,
which, as it is characterised by H. .J. Thomas himself,
is “‘a desperate and dangerous method’’ and a ‘‘chall-
enge to the whole constitution of the country.’’

The danger consists in acceptance by the Labor
Party of a theory that was precisely enunciated by
Robert Williams, who said to the assembled delegates:
““I tell you solemnly and seriously that you are infin-
itely more representative than the House of Commons,
and you may be summoned to sit permanently as a Com-
mittee of National Safety.”” Those outside the ranks
of organized labor may challenge this statement as
being untrue, and the issue will then be straitly drawn.
The interpolation of the Russian situation will then
be recognised as distinetly irrelevant and merely con-
fusing the true issue.

The decision of organized labor to form a Council
of Action, which is merely another term for a Revolu-
tionary Committee, doubtless is a reflex of the Min-
ers’ Congress at Geneva, and is a sign of the growth
of the international movement in labor politics, and
the temporary discount of mational sentiment that is
a natural result of comparing of notes between repre-
sensatives of European nationalities after the dreadful
experiences of war.

If the labor groups in all civilized countries unite
in denouncing war they will find few opponents of
their course, and there is no doubt that a-general
strike of coal miners would most effectually paralyse
all war effort. Labor has a long way to go yet,
however, before it can guarantee national rights and
national independence against agression by autocrats,
either monarchial or ostensibly proletarian, or against
the armed forces of uncivilized races and those nations
that while they have accepted Western civilization
have not accepted Western ethics. The British work-
man is secure in his nationality and in hig island, but
closer proximity to chaos and the kindergarten wf
child races that are at this time experimenting with
forms of government in eastern Europe and western
Asia would modify his enthusiasm in the singing of the
“Internationale.”’

The taste of British laborites for Rygssian methods
is as mysterious as the bygone enthusiasm of certain
literary circles for Russian literature, and it is a sin-

gular turn of events that links Ludendorf with the
British worker against Poland and Lloyd George. Con-

“sidering the momentous nature of the laborites’ de-

cision to adopt direet action one could wish they had
chosen a more definite issue, but, for the peace of
Britain, it is perhaps fortunate the issue is clouded
and not urgent.
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ASNOCIATED GOLDFIELDS.

The proposal to give railroad facilities to the Larder
Lake gold area is one that especially interests share-
holders of Associated Goldfields. This company has
issued a report on its property which would indicate
that the company has resources for conducting mining
operations profitably and on a large scale. A railroad
covering the area would derive much business from
an industry of the magnitude contemplated.

The Ontario Government owns the railroad from
North Bay ‘to: Cochrane, the Temiskaming and North-
ern Ontario Railway, and a branch line from this rail-
road is asked for. The railway commissioners have
indicated a willingness to consider the proposal pro-
vided a report on the property is made by Government
engineers. Up to date there has been no announce-
ment as to whether the company is willing to have
the mine examined by the Mines Department. The usual
examinations by inspectors of mines and geologists
of the Bureau of Mines do not include sampling sys-
tematically of properties or the expressing of opinions
as to their commercial possibilities. ~The examination
called for would be of a different character from that
of the customary ones.

In view of the expenditures involved in the construc-
tion and operation of branch lines the stand taken
by the Government officials seems a reasonable one.
It is to be hoped that the company will so regard it.
—R.EH.

ORIGIN OF THE SUDBURY NICKEL ORES.

The origin of the nickel-copper ores of the Surbury
district has been much discussed. Those who are in-
terested in the subject will do well to read the opin-
icn of a recent worker on the problem published in an
article in the July bulletin of the Canadian Mining
Institute. This writer states that geological work at
the mines has disclosed facts that indicate the origin
of the ore by its intrusion in molten condition along
a plane of shearing in the footwall rocks adjacent to
the norite, after the latter had solidified. The writer
presents some evidence in support of his view, but
does not discuss the subject fully.

The evidence offered is hardly sufficient to shake
the faith of those who believe the localization of the
orebodies to be primarily the result of differentiation
in the norite magma. It is reasonable to suppose that
the cooling of the molten mass would take a very
long time and that during that period there would be
much cracking of solidified portions and subsequent
sealing of the cracks by dyke-like masses.—R.E.H.

Leland D. Adams of the Weedon Mining Companv
is visiting Canada- Mr. Adams, who resides in Cali-
fornia, expresses himself as well satisfied with recent
developments at the mine. :
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CORRESPONDENCE.

To the Editor of the Canadian Mining Journal.
Dear Sir:

In your issue of July 30th inst. you have an article on
the Graphite in Canada. You have had a number of
articles on this mineral during the last year or two.
I do not think any of the writers of the articles are
well posted about this mineral, especially in the Pro-
vince of Ontario. I know that there is in Ontario,
as yet virgin, mountains of sand and gravel, carrying
silver flake graphite for the purposes you mention,
that is for the making of erucibles and for pencils and
for powder, just as pure as any found in Ceylon and
I am sure as any found in the United States, and
superior to the Black Donald of Renfrew, but up to
the present no one seems to want them. Then you
go on to say if concentration methods can be devised
to take full-advantage of the high graphite content
of Canadian ores, the industry should prove permanent.
Well sir, I own and control four patents, patented in
Canada and in the United States. With any of them
I can clean and separate Graphite, Gold, Silver, Lead,
Zine¢, Molybdenite, as easy and perfectly as blowing _
chaff out of wheat—I have a perfect process.

And I can clean and concentrate for cents per ton
what by any other process costs as many dollars per
ton. My process and my machine have no equal in
the world, but Sir do you know that some of our mine
owners, and mine managers, know so little about
minerals, and the machinery required to clean and -
separate the minerals from the matrix that they think
there is no machine will do it?

And they are using that rotten filthy dirty process
—the Hun’s process—oil flotation or still worse, cyan-
ide, that is both dangerous and unhealthy. Any of your
readers can see my Patents at any time, and they are
in a class by themselves, as there is nothing yet paten-
ed in their class. Hoping you will find a place in
yvour valuable paper for this.

I am very truly,
M. J. Paterson, Sr. E.M.
66 Churchill Avenue, ,
Toronto, August 9th, 1920.

BOOK REVIEW.

THE MINES HANDBOOK. The Mines Handbook and
Copper Handbook for 1920, Vol. XIV, 6 by 81%
by 2% inches. 1992 pages. Cloth Boards: Price
_$15.00. Published and compiled by Walter Har-
vey Weed, New York City.

The latest edition of this standard compilation
covers the mining industry of the world for 1918,
1919 and the first quarter of 1920. It is announced
that the Handbook will hereafter be published an-
nually, delay in issuing the 1920 volume having been
caused by labor troubles and paper shortage. '

The Handbook contains statistical information re-
garding the production, consumption and United
exports and imports in all commercial metals. The
scope of the work is comprehensive, covering as it
does the metal mining industry of the world, and the
information, so far as we are in a position to check it
from the references to Canadian and Newfoundland
mining operations, is complete and accurate.

This Handbook is a necessity in the library of con-
sulting mining engineers, metal brokers, dealers in
mining equipment and supplies, and all who are in-
terested in mining, more particularly in America.
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The Concentration of Graphite Ores--Past and Present

By R. C. ROWE, Buckingham, Quebec.

I.—Introduction.

Some day, someone may write a complete history
of the graphite industry of this country. The result
will be interesting, and instructive, inasmuch as it will
illustrate the remarkable and devious wanderings of
the human mind in search of a certain definite result.

It is quite. beyond the scope of this paper to at-
tempt to explore the various backways and byeways of
metallurgy that graphite has, in the past travelled.
Only generalities can be dealt in.

Canadian graphite occurs principally in more or

less flat flakes ranging in size from one-eighth of an
inch in diameter to microscopical dimensions, dissem-
inated throughout the rccks of its occurrence. Its
specific gravity is in the vicinity of 2.2. 'That of its
accompanying gangue is around 2.6.
" Refined graphite enters into many phases of our
everyday life; but its chief use is in the manufacture
of crucibles. Only the largest flake is used for this
purpose, and, as this material is the most valuable, the
efficiency of a process for concentrating graphite is, to
some extent, governed by the amount of ecrucible
flake produced.

For example: Consider two mills each operating
with a recovery of 85 per cent. One, however, pro-
duces 110 lbs. of crucible flake per ton of ore treat-
ed, while the other produces only 100 Ibs., the re-
mainder of the production, in each case, being made
up of finer grades. The mill producing 110 1bs. of
crucible flake would be considered the most effi-
cient and, would probably remain a better paying pro-
position, even if its recovery dropped 5 or 10 per cent
below that of the other. Thus it is obvious that a
high recovery figure does not always mean a paying
graphite proposition.

The small difference in the specific gravities of
graphite and its accompanying gangue, makes it dif-
ficult to concentrate the mineral by any methods that
have gravity as their underlying principle, and it will
be readily understood that it also aggravates certain
problems that are familiar to all mill men. In fact,
the average millman, inexperienced in the mineral,
upon tackling its concentration, finds himself in a
veritable land of topsy turveydom where precepts and
precedents often fail. He finds concentrates where
he is used to finding tailings. He finds settling tanks
that don’t always settle. He finds values, to alarm-
ing amounts, in overflows, and other places where they
have no earthly reason to be. He finds his elusive
mineral floating in the air about him, and polluting
the country side. In faect, after a while, he beging
to thing that there is graphite everywhere in the wide
world, except in the one place where it should be,
namely, the bags at the end of his often intricate
pulp flow.

These introductory remarks will show, to some ex-
tent, the obstacles that have had to be overcome by
the old operators. Couple to the physical character-
istics of the mineral, erratic market conditions, and
less modern machinery, and, in the light of latter-
day knowledge, one can see that the whole thing was
more or less futile.

It is to be regretted, however, that those who have

gone before, have left us little record of their en-
deavours, and apparently few, if any, records of re-
sults have been kept.

Thus it is that, doubtless, much of the futile ground
covered once, has been covered repeatedly since, and
the bitter lessons of failure have had to be relearnt
again and again.

II.—The Past.

Briefly, all efforts in concentrating graphite, up to
the introduction of the flotation process, may he con-
sidered commercial failures.

The first graphite mill in this country apparently’
started to operate about fifty years ago. 1 have talk-
ed with an aged individual who remembers that his
first job in life was to carry whiskey for the mill
crew of this particular venture. From local tradi-
tion, and Government records, we learn that there
was a considerable amount of activity in graphite
about this period.

The concentrating device used was the well known
buddle, and, as this was a more or,less standard mach-
ine, graphite, in its infaney, did not stray far from
the well beaten paths of common practice.

The flow sheets in use may be broadly deseribed as
follows: The ore was broken in crushers and stamps,
and roughly classified. The resulting products were
then fed to buddles. Buddling resulted in three pro-
ducts: Concentrates, middlings, and tailings. Mid-
dlings were re-treated in buddles, concentrates were
treated with buhr stones and screens.

The use of buhr stones and sereens has survived,
and still forms a part of graphite milling practice;
but the use of the buddle has died completely. It
is obvious that, with such a small difference in the
specific gravities of values and gangue, the buddle
could never be an efficient concentrating device for
graphite; but in one case its use survived until a
short time ago, when it was superceded by oil flota-
tion. Only remarkable local conditions, however, ren-
dered this possible.

The general use of the buddle persisted for some
years before it was finally abandoned as a failure,
and, after its abandonment, graphite for a time de-
parted completely from acce_pte'd practice. Each oper-
ator appeared to follow his own particular line of
experimentation, and the ramifications to which fancy
lead are extraordinary.

It would be useless to attempt to deseribe all the
machines and devices employed. Some worked on the
gravity principle, among which might be listed, air
jigs, air float machines, and various wet concentrators.
Some operators delved into electrostatics. In one case
a bulk oil process was tried. Mr. H, P. H. Brumell
evolved a surface tension machine. Thig apparently
was not successful, though the use of devices, em-
ploying surface tension, continued in uge, largely in
Alabama, right up to the advent of the flotation pro-
cess. )

One operator, in the Buckingham district, tried for
two years to design, and perfect, a machine that de-
pended upon the flat shape of the flake for concen-
tration. In other words, he endeavoured to make
every individual flake follow the particular laws of
dynamies that govern aeronautics. The outcome of
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numerous experiments is shown in Figure I, and it is
given here as an illustration of this phase of the
graphite industry.

The ore pulp, rendered fairly dilute, was fed at the
point A, and, forming a thin film, ran down the in-
cline B. During the journey the flakes of graphite
were presumed to acquire, and maintain, a position
parallel to the surface B, and, upon striking the water
level C, they were supposed to volplane as it were
across the space G to the overflow lip D, where they
were discharged to the small secreen E, and removed
by any suitable means. The gangue particles, being
granular, sank in the space @, and were discharged
through the valve F. Water level was regulated by
the tailings valve. J

Theoretically, the principles involved were fairly
sound, and in practice some of the flakes did vol-
plane across the clear space, and were duly collected ;
but, again, some of them didn’t, and the proportion

that did was very, very much smaller than the pro-

portion that didn’t.

About this time a dry process of rolling and screen-
ing was receiving a good deal of attention, and its
adoption in Canada became almost universal. Here

~\ WasteWaler

FiG, 1.

again the shape of the flake was taken advantage of,
and here again the principles involved were fairly
sound—up to a point.

The broad lines of the flow sheets usually adopted
were somewhat as follows:—The ore was dried in
either kilns or rotary driers, and was ground by the
usual dry methods to minus 20 mesh. In this form
it was fed to small high speed flour rolls. The theory
simply was that, the flake, being flat and tough,
would pass through the rolls uninjured, while the
_.gangue being granular, with the exception of any
mica present, would be pulverised to dust, and could
thus be removed by screening. The rolled material
was passed over a forty mesh sereen. This yielded
a fairly clean flake. The throughs were dusted over
an eighty mesh, and then passed to another battery
of rolls, after which the material was scalped over
sixty mesh, the throughs being again de-dusted, and
further treated with rolls and screens.

The principles upon which the process rested have
long been recognized. The first graphite mill in Can-
ada used buhr stones and screens for the final treat-
ment of concentrates, and the latest uses rells and
screens for the same purpose; but there is a vast dif-
ference between treating a high grade concentrate,
and a ten to twelve per cent ore. In the ‘first case
the destruction of valuable flake is small, and the
wear and tear on rolls and screens is negligible, while
in the latter the destruction of flake is enormous, and
the cost of wear and tear becomes a most formidable
item. In practice it was found that, with the vroll
and sereen method, a large proportion of the graphite
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was broken up, and therefore passed out with the
dust. The large quantities of floating dust in the air .
of the mills caused trouble with bearings and belts.
Recoveries were low, operating efficiencies were low,
costs for repairs and renewals were high, and so the
process inevitably languished, and eventually died.

While the roll and screen process was dying out,
a plant using wet erushing, grinding, classifying, and
tabling machinery was designed and built. In this
process the very slight difference between the speci-
fic gravities of graphite and its gangue caused many
troubles; but the plant may be considered the most
successful one working on disseminated ores up to the
advent of the use of oil flotation on graphite ores.

The flow sheet was roughly as follows: The ore was
broken in jaw ecrushers, and ground in a ball mill
and tube mill. The resulting product was then sized
in screens and hydraulie classifiers, and passed to a
series of tables, which produced concentrates, mid-
dlings, and tailings. Middlings were re-ground and
re-tabled. Concentrates were filtered, dried and then
passed to a finishing plant consisting of rolls and
sereens.

The recovery of crucible flake was high, and the
operating efficiency was high. The plant, consequent-
ly, has run fairly continuously for some years, and
latterly flotation has been installed. The construe-
tion of this plant marked the return of graphite to
the more or less beaten paths of milling practice, and
during the war several other plants adopted the grav-
All other plants, however, installed dry
gravity tables, and the processes were dry throughout.

Reports of the results of these mills differ; but they
all eventually closed down. It is the opinion of the
writer that the enormous cost of repairs and renewals
was largely responsible for this. High costs, and
low operating efficiency appear to be factors accom-
panying every dry process.

The wuse of gravity methods for concentration,
brought into discussion a point that had, apparently,
escaped notice before, or if it had not escaped notice
had, at least, not been raised, namely the intimate
intercrystallization of graphite and its accompanying
rocks. It was found, through careful examination of
table middlings that, even at most minute sub-divi-
sions, graphite and gangue were still to be found
clinging to one another. This is a most important
point in considering the application of the flotation
process to graphite ores, and it will be treated in a
subsequent portion of this paper.

The use of standard gravity tables, for the con-
centration of graphite, marks the last phase of the
past. The use of the oil flotation process belongs to
the present; but before passing from the past to the
present it might be remarked that it is singular that
the flotation process was never discovered by the
early graphite operators. Fine graphite will often
float without the aid of oils, and on every tailing pond
big blobs of graphitic froth may be seen. It seems
remarkable that, to none of the numerous operators
came that flash of inspiration that would have bridged
the gap between those floating blobs of mineralized
froth and a new process.

Frank Elmore saw the imprint of an oily hand
marked out by collected copper slime, and from this
germ of thought one phase of the flotation process
was born. Graphite operators, for years, actually saw
the mineral laden bubbles that were, eventually, to

o
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revolutionize mctallurgy, and they, even though search-
ing for a process to solve their troubles, failed to
grasp the significance of what they saw. So are
epochs born—and so are they lost.

III.—The Present.

" The flotation process is now being generally adopt-
ed for the concentration of graphite ores. Its adop-
tion has, however, been somewhat slow, and graphite
is probably one of the last of the amenable minerals
to which the process has been applied.

It was probably the remarkable results obtained by
flotation upon molybdenite that first drew wide at-
tention, in this country, to the possibility of applying
the process to graphite. Concentrates running ninety
per cent MoS, were obtained by flotation, and, as
graphite much resembles molybdenite in appearance,
a widespread idea became prevalent that graphite con-
centrates running ninety per cent graphitic carbon
could be obtained by oil flotation in every day milling
practice.

If such were the case, the milling of graphite

would be a very simple operation. This idea still
persists in some quarters, and the writer ventures to
assert at this point that a graphite concentrate aver-
aging ninety per cent ecarbon, obtained by flotation
alone, in ordinary milling operations, is a myth. Such
a concentrate has been obtained in the laboratory,
and it will, undoubtedly, be obtained again; but any-
one hoping to produce such a result in milling prac-
tice is pursuing an ignis fatuus.

In a very broad sense, it may be stated that the flo-
tation process presents a solution of the vexing prob-
lem of economically concentrating graphite. The op-
erator contemplating the installation of the process
has one solid rock to cling to: Froth flotation pro-
duces a clean tailing. Given the correct ore pulp
conditions, he may rest assured on this point; but
from here on nothing is stable.

Mechanical or pneumatic machines give practic-
ally the same results. The former giving a shade
better tailing, while the Ilatter generally shows a
slightly better concentrate.

Mr. Chas. Spearman remarked in a recent article
upon graphite published in The Canadian Mining
Journal, that the problem was more one of grinding
than of concentrating. I, for one, agree with him up-
on this point. As pointed out previously, Canadian
graphite, as a general rule appears to be very inti-
mately associated with its accompanying rocks, and no
system of wet grinding appears to free the particles
of graphite completely from the accompanying gangue.
It must be borne in mind, when -considering this
point, that sliming must be avoided. Preservation of
flake is one of the graphite mill man’s chief objeects.

Under existing methods the produet of any grind-
ing plant may be roughly classified as follows:—

a. Free flakes of graphite.

b. Flakes of graphite with small pieces of attach-

ed gangue.

c. Particles of gangue with small .pieces of attach-

ed graphite.

d.” Free gangue.

This classification is more noticeable in undecom-
posed ores Decomposition appears to free the flake
in a manner impossible to duplicate mechanically.
Tests run on such ores often give remarkable results
that cannot be duplicated upon undecomposed ores,
and, for this reason, it is desirable that all tests, in

connection with flow sheet design, should be run on
ore taken from below the zone of decomposition.
According to flotation practice, classes ‘‘a’ and
“bh”’ and part of ‘‘c,”” of the above classification, will
float. 'This is entirely desirable from a recovery point
of view; but it tends to produce a dirty concentrate.
Thus, it will be gathered that the purity of a graph-
ite flotation concentrate is in direct proportion to the
degree of liberation of flake accomplished by grind-

ing, and that. the degree of concentration attainable .

by flotation is governed by factors which are, in them-
selves, quite apart from the process under discussion.

The ideal machine for preparing graphite pulp for
flotation would be one that woud pulverize all gangue
and yet leave the flakes of graphite intact. Such a
machine does not exist, and probably never will. - The
only remaining alternative is to pick the machine that
will accomplish the grinding with a minimum destrue-
tion of flake. Here a diversity of opinion is met with.
Some engineers prefer ball mills, some rolls, Among
those preferring ball mills there is a further split; one
faction favouring peripheral discharge mills, while the
others can only think of centre discharges. It is
therefore impossible to lay down any rule in connec-
tion with this most important point. The ultimate
scheme to be adopted by any operator can only be
determined by tests, and local conditions; but in any
case grinding and classification should receive very
careful consideration, and nothing should be left to
theory, every step being tested out, if possible, by
mill scale tests.

Rougher, or primary concentrates, will generally
run from thirty to forty-five per cent carbon. Three
methods of raising these present themselves:

(1) Successive floatings, returning tailings for re-

treatment.

(2) Stage grinding and floating.

(3) Tabling. .

The first consists of a series of cleaners, and is un-
doubtedly the simplest; but it is doubtful whether it
will, under any circumstances, result in a really high
grade concentrate.

In the second method the entire primary concen-
trate is reground in a pebble mill, and refloated, the
concentrate obtained by refloating being again ground,
and further floated. This may be carried on indefi-
nitely, as the successive regrindings and refloatings
are all operated in closed circuit. A high grade con-
centrate is the inevitable result; but the destruction

of valuable flake must be tremendous. The destruc- .

tion of flake occurring during tube mill grinding is
a much debated point. Many claim that the loss is
negligible; but the writer has found that, in a thir-
teen foot mill, fourteen per cent of the flake was
ground to minus 150 mesh. This with a dilute pulp,
and a special large discharge.

The third alternative—tabling—appears to be best
suited to general requirements. Theoretically, the free
flake, having a different specific gravity to flake
carrying attached gangue, would be taken off and
thus saved from the chanees of tube i) vrix’lding
while the tailing containing unfree flake would he
returned for regrinding and refloating, Byt practice

_does not altogether bear out theory. Tt iy difficult

to quite break the primary froth, and an il streak
which passes straight down with the head water on
the table, is the result. This oil stregk looks rather
fine; but it entraps a proportion of unfree flake and
gangue and a lowering of the table concentrate is the
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direet result. Careful selection of flotation oils may
do much to alleviate this condition; but, in any case

the old troubles, due to slight differences in speeific-

gravities, are present.

By any of the above methods a concentrate rang-
ing from sixty-five to eighty-five per cent graphitic
carbon may be obtained. A fair average is 75 per
cent. ger e

After dewatering, and drying, the usual finishing
methods may be followed. The plant employed usual-
ly consists of a series of buhr stones and screens. In
some cases rolls are substituted for the buhr stones.

Apart from the general lines touched upon in the
foregoing, many difficulties crop up. Froth collects,
and builds up, in all sorts of odd and unexpected
places, and it is particularly difficult to dispose of
cverflows without losing graphite. :

It will be observed, from the foregoing, that no
golden rules have been laid down. One can only
generalize, and that all too broadly. It cannot be
too strongly emphasized that every graphite ore is a
problem. Two ores, that appear exactly alike, will
yield vastly different results with the same .treatment.
For this reason, every contemplated step in a flow
sheet should be thoroughly tested, and nothing should
be left to theory, and nothing to chance.

To continue our generalizations: — Treatment I.
should yield good results on a soft friable ore.

With undecomposed gneissic ores treatments 2 and
3 should yield good results. Either might be advan-
tageously used, or a combination of both.

Treatments 1 and 3 undoubtedly yield a higher pro-
portion of No. 1 flake, while No. 2 probably results in
a higher grade combined concentrate.

As stated elsewhere in this paper, it may be found
justifiable to sacrifice a small percentage of recovery,
if the sacrifice involves an increase in the amount of
crucible flake produced per ton of ore treat.ed. In
this- connection it may be remarked that, the finer the
grinding, the higher is the flotation recovery. The
amount of grinding best suited to commere}al and
metallurgical requirements can only be determined by
careful observation over periods, though careful test-
ing will indicate the limits within which the ideal
must lie. E

In conclusion it may be remarked that the trend of
thought, regarding graphite and the flotation pro-
cess, is distinetly optimistic; but it must be pointed
out that the graphite industry on this continent hqs,
in the past, suffered through an acceptance of certain
optimistic lines of theory. Mills have been built on
theory alone, and it was not until the mill failed t}]at
the weakness of the theory was shown. The apppca-
tion of the flotation process to graphite is a tricky
thing, and a too easy acceptance of theory may easily
end in failure.

The advisability of testing has been emphasized in
this paper, and, in conclusion, it may well be empha-
sized once more. Prove every step, if possible by mill
scale tests. Look upon theories with suspicion. Re-
member that a few hundred dollars spent in tests may
save many thousands—and failure.

The U. S. Geological Survey reports 2,430,000 tons
of gypsum mined in the United States in 1919, an
. inerease of 373,000 tons over the production of 1918,
reflecting the resumption of building construction.
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SALT MINING AT MALAGASH, NOVA SCOTIA.

About twenty tons of salt daily are being produced
here. The deposit of potash-bearing mineral which
was reported occurs near the surface, and while its
analysis is promising, it is not considered as represen-
tative of the continuation of the deposit when it
reaches a depth where atmospheric and surface in-
fluences are not felt. Sinking is being carried on in
the salt vein itself, and the possibility of finding more
valuable material is regarded as quite probable.

THE IRON ORE MINES AT WABANA,
NEWFOUNDLAND.

The Scotia Mine is producing 1100 tons daily, of
which 98 per cent is machine-loaded ore. There are
now eight mechanical loaders in the submarine terri-
tory, namely, four Thew shovels, two Myers-Whaley
loaders, and two Armstrong loaders. The use of me-
chanical loaders is being found of much advantage in
advance work, the rate of progress of headings and
leading places being much helped thereby.

The sale of ore for outside shipment has not yet
resumed pre-war volume. It is reported that the Do-
minion Steel Corporation is about to ship ore to Mid-
dlesboro, England. This Company has not hitherto
sold much ore to outside parties, but the Scotia Com-
pany was in previous years a heavy outside shipper.
There is little doubt that with the reduction of freight
rates likely to take place the shipment of ore to Eu-
rope, and te the United States, will assume important
proportions once more. :

COAL SHORTAGE AND PRODUCTION.
A Glace Bay Viewpoint.

Papers in Montreal and other parts of the upper
provinces are urging upon the Dominion government
the importance of increased production at the Cape
Breton collieries in view of the shortage of coal which
threatens to assume famine proportions before the
winter is well under way.

It would be interesting to know how the govern-
ment would proceed about getting more coal out of the
mines in Cape Breton. The various managements
have been trying to do that for the last couple of
years and have not yet succeeded in making any ap-
preciable headway. By the Dominion coal company,
the principal producer, a steady average of 10,000 or
11,000 tons a day is being maintained and with the
utmost exertions it seems to be impossible to get
above that figure, taking it month by month. Once a
week or so it rises to over 12,000 but this hardly ever
happens two days in succession. Before the war pro-
duction at these collieries often rose to over 20,000
tong’ a day. . . .

If the government could provide the management
with several thousand skilled mine workers it would
be doing something practical to help out the coal
situation as it would enable the manacement among
other things to open new mines or speed up pro-
duction at those in process of development. But if
Montreal is depending on increased production in
Cape Breton, as things look now it will go without
fuel this winter.—Glace Bay ‘‘Gazette.”’
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Coal Export Embargo will Injure Nova Scotia
| Coal Trade

Inverness County Especially Threatened.
By The Editor

The circumstances under which the S.S. ‘‘Lord Duf-
ferin’’ loaded with coal at Port Hastings, Cape Breton
Island, has been allowed to proceed to Holland illus-
trates exactly the possibilities for injury to the Nova
Scotia coal trade that accompany the export embargo
now in forece. The cargo in question was loaded by
the Inverness Railway & Collieries Company, a re-
organization of the Inverness Coal & Railway Com-
pany with some added properties. This reorganiza-
tion was planned and has been carried out to take
advantage of the favorable export market now exist-
ing, and the willingness of foreign purchasers to send
ships for loading. Just previously to the re-organiza-
tion there seemed every likelihood that the Inverness
Colliery would be compelled to close down, and, as
everybody in that district knows, if it once closed
down, it would not be re-opened. There is one other
coal mining operation in Inverness County, also the
result of the existence of an export market. Neither
operation is large enough to permit of the ownership
of large steamers, and the rail shipment from the In-
verness collieries places them at a great disadvantage
as compared with f.o.b. cash business.

During the war the profits of the Inverness Coal &
Railway Company were most rigidly held down by the
Fuel Controller. The property is a most difficult one
to work, the face of the deeps being some 6,000 feet
out to sea, and the haul from the workings to the sur-
face is one of the most difficult in Nova Scotia. The
survival of the property in an operating condition has
been possible only through most rigid economy and
the existence of a good demand for ' coal in recent
vears. Under these cireumstances the re-organization
of the property, the coming in of new capital, the
acquisition of adjoining properties, and the excellent
export market offering has caused much rejoicing in
Inverness County, where during recent years, the in-
habitants have seen mine after mine disappear from
the operating list, and have seen once prosperous
mining towns full of empty houses with boarded-up
windows.

The assistance which can be given to the Canadian
domestie coal supply by the production of Inverness
County is entirely negligible, and the entire output of
the county in recent years has not exceeded 200,000
tons annually. :

Apparently the authorities have seen the injustice
of enforeing the embargo in the case of the Inverness
collieries, and it is to be hoped that not only will it be
removed so far as these mines are concerned, but that
the Government will encourage the intensive mining of
coal in Inverness County for export purposes. Tt is
not for the good of Canada, nor will it appteciably
assist in relieving the existing bituminous coal short-
age in Canada, that an industry that has declined for
many years should be throttled at the first signs of
revival. Neither will the people of Inverness see the
justice of a policy that threatens to impoverish them
in the day of opportunity to relieve the needs of a
market that in other times has not afforded the local
industry any help.

If the Government at this time prevents the Inver-

ness collieries from undertaking profitable business
that will enable it to lay aside reserves against the evil
times that are coming, then it should assume financial
responsibility for the future of the properties, and
should undertake to dispose of the output of the col-
lieries at a price that will yield them a fair profit
for an indefinite period ahead.

During the coming Winter and particularly during
the Spring season, when the drift-ice will prevent
water shipments of coal, the collieries will either have
to bank out coal or remain partially idle. If the col-
lieries, as was suggested by the Fuel Controller, can be
given long-term advance contracts for railway coal
by the Government, with a guarantee that the coal will
be taken away in the shipping season, then it would
be possible for the mines to work all winter without
interruption, thereby largely increasing the annual
output of coal.

Any Government that undertakes to control an in-
dustry must accept concomitant responsibility for that
industry. Tt is pertinent to recall that the issue of
the ““Canadian Mining Journal’’ of this date in 1919
quoted the plea made by Mr. D. D. Mackenzie, M.P.,
for the larger allotment of the coal purchases of the
Canadian National Railways to Nova Scotia coal mi-
nes, which was withheld because United States coal
was cheaper. Mr. Mackenzie wrote to Mr. Hanna, in
part, as follows : :

“I must with all respect, yet with all insistency,
" impress upon you the necessity of coming to the
‘* assistance of these men by purchasing the article
““ which they produce, whether or not it may bhe more
‘“ expensive than the same article imported from a
foreign country. ”’ ;

It is this policy of ignoring domestic coal mines in
favour of the United States when coal is cheap and
plentiful, and of restricting the profits and expansion
of these mines when coal is dear and scarce that has
brought the Nova Scotian collieries to their present
state of low production tonnage, high production cost
and a generally unstabilized condition. - '

It is quite certain that if the Inverness Collieries had
been required to depend upon the Canadian National
Railways or upon the Montreal- market for a market
and disposal of their coal output there would have
been neither new capital or re-organization of old pro-
perties, but, just so soon as under the stimulus of
good demand at remunerative prices, the interest of
investors is quickened it is discovered that domestic
requirements must take precedence of all other de-
mands. ‘

Any and every course that will stimulate coal pro-
duetion in Canada is commendable. It seems an ele-
mentary proposition that the way to relieve a coal
shortage is to produce more coal, but it is neverthe-
less a proposition that has never been grasped by the
successive governments of Canada. Any and every
course that restriets coal produetion is to be eondemn-
ed, and restriction of production, both present and
future, will result from the export embargo. At the
same time the domestic situation will not he greatly
helped.

3

NS



August 20, 1920

NEW YORK ADVICES ON ASBESTOS MARKET.

Since our last letter regarding the Asbestos situa-
tion, prices have advanced for all grades, some grades
only slightly and others to a greater extent. This is
only natural when one stops to consider the enormous
demand which is evidenced by the fact that there are
to-day 7,750,000 passenger cars and trucks on the
roads, and the fact that automobile manufacturers
expect a production of 2,000,000 cars and trucks for
this year.

In addition to this, the enormous building construe-
tion going on all over the world is almost double what
it has ever been before at any time. This is due to
the fact that practically all building construction both
here and in Europe was stopped during the war. Be-
sides the extraordinary building construction that is
going on in this country, England, France and Italy,
there is additional reparation and construetion work
going on in the devastated districts of France, Italy
and Belgium.

The steamship trade is also consuming large quan-
tities. Not alone for the new tonnage which is being
produced, but also owing to renewals of practically
all the steamers that were operated during the war.
Owing to the scarcity of steamer space from 1914 until
the Armistice was signed nearly all steamers were
kept in service continuously and renewals and repairs
were put off until recently.

Considering that the output at the Mines has de-
creased instead ‘of increased it is readily understand
that the Asbestos market is going to hold firm with
the probability of prices still going higher for a con-
siderable period.

TORONTO COAL PRICES. :

Toronto, August, 18.—Prevailing coal quotations are
as follows :

Mine run $14 25 to $14.50 f.o.b. 'r'oronto; smokeless
coal $14.50 to $15.00; hard coal $8.00 to $11.50 gross
tons at mines. American funds. The demand is mnot
stiff but practically no coal is coming in, the ship-
ments being diverted to the Great Lakes for consump-
tion in the North West.

METAL QUOTATIONS.
Fair prices for Ingot Metals in Montreal August
19th 1920. (For shipment from stock, and in less than
car-load lots.)

Cents per 1b.

Cloppen,elegbros. b i o o b0 i w i aois g%;é
Copper castings .. A
'l‘nf)pg 5514
T T S e S SRS £ R O R 1
AT e T e AR SR e AR (11
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A NEW USE FOR MAGNESITE.

It is reported by the Engineering and Mining Jour-
nal of New York that Mr. H. F. Wierum has been
experimenting with ground magnesite as a substitute
for lime in making egg shells. He finds that hens
using magnesite produce a very superior grade of shell,
having superior insulating and wearing facilities. Those
who found magnesite useful in the shell industry dur-
ing the war will be pleased to find that it is also use-
ful in the original shell industry. It is another ex-
ample of how the old established industries have been
helped by the hunt for substitutes.
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Our Northern Ontario Letter
THE SILVER MINES,

In the silver mining fields of Nothern Ontario. as
a result of success achieved in the South Lorrain,
Gowganda and Elk Lake districts, the output of the
metal may be maintained for a much longer period
than had the industry depended entirely upon the
Cobalt mines alone.

At Cobalt, too, the new developments on such pro-
perties as the Bailey Silver Mines, the Colonial, Prin-
ce Davis and Lumsden offers promise of adding to
the number of producing mines.

According to official advice to the ‘‘Mining Journal’’
an ore shoot just encountered at the 350-ft. level of
the Bailey Silver Mines shows a width of from four
to five inches and contains high silver value, some of
the ore containing from 2,000 to 4,000 ounces to the
ton. The high grade is being bagged, while the lower
grade material is being made available for treat-
ment in the company’s own mill. The work of trans-
porting medium-grade ore to the mill will commence
just as soon as the short railway siding is completed.
This should not be later than about the middle of
September.

Perhaps the most interesting official advice recei-
ved during the week is that dealing with the success
being met with on the Keeley Silver Mines, in South
Lorrain. Although this property remained idle for
a number of years, and was not re-opened until a
few months ago, it is understood the ore in sight is
estimated to contain close to $1,000,000 in silver. Not
only has the ore encountered been found to contain
high values, but the ore-shoots are comparatively wide.
One main ore-shoot is stated to be from four to five
feet in width, and contains average silver values ran-
ging from 30 to 100 ounces to the ton. In the mean-
time, the work of constructing a new mill is making
satisfactory progres and the company experts to be
treating ore at the rate of 80 tons daily some time
during the closing quarter of the current year.

During the month of July the Nipissing mine pro-
duced silver at the rate of close to $6,000 every twenty-
four hours. In his regular monthly report to the
president and directors, Hugh Park, manager, states
that during the period, the Nipissing produced $182.
111, and shipped residue and bullion from Nipissing
and custom ores of an estimated net value of $129,315.
Mr. Park states there were no unusual underground
developments, but that the usual success was achieved
in opening up new narrow veins.

A new order issued by Hon. Beniah Bowman, Mi-
nister of Lands and Forests, grants general working
permission on all mining elaims staked on the Gillies
Limit. The Limit was thrown open on July 20th,
with the understanding that the holders of claims
would have to make application for and receive per-
mission to do assessment work before undertaking any
development work, but the new order directs that on
and after July 20th it will not be necessary to make
such application. Incidentally this will tend to short-
en the time within whieh the first instalment of work
falls due. :

Up to the present only two mining disputes have -
resulted from staking of claims which oceurred in
July on the Gillies Limit. This is in sharp contrast
to 1912 at the time a small part of the territory was
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thrown open when as many as half a dozen disputes
arose in connection with one claim.

Some small nuggets of native silver have been found
in a narrow vein on the Garvey claims in the Gow-
ganda distriet, in the vieinity of Smoothwater Lake.
-The find is characteristic of many others made in this
field.

A large number of mining men will attend a gene-
ral meeting of the members of the Ontario Mining
Association to be held this week at Sudbury. The
meeting commenced August 17th and will last for
three days. Mine managers and presidents of mining
companies representing perhaps ninety per cent of
the mines of the Province will attend.the meeting.
In view of this being the first general meeting since
the new organisation became fully established, it pro-
mises to be of outstanding importance. From this
rate forward, the activities and the influence of the
Association appears destined to be extensive. Not
only will it serve as a means of comparing mining a-
chievements, but the organisation aims to cooperate
with the Ontario Government in such a way as to make
available much valuable data, and stands ready to
offer suggestions which may be considered benefi-
cial to the industry.

THE GOLD MINES.

What is considered to be one of the most hopeful
signs in connection with the gold mining industry of
Northern Ontario is the report this week that the Hol-
linger Consolidated has secured fifty English miners.
It is believe that if a slack period in mining has actually
set in in England, and if the Hollinger has secured fifty
men, it is not unreasonable to suppose that many more
may be obtained in the same manner. Should such
prove to be the case, it will remove the only obstacle
standing between the gold mines of this country and
maximum production.

The gold mines in the aggregate have a greater
quantity of ore in sight than ever in the past, and
their milling facilities will permit them to treat more
than 6,000 tons every twenty-four hours. These two
factors would come into full play in the event of an
adequate number af men being kecured. For this
reason, therefore, too much importance cannot be at-
tached to the reports that men are being obtained from
the British Isles.

An announeement of importance to the sharehol-
ders of the Melntyre-Porcupine has just been made.
and conveys the information that the company has
decided to enter into another venture, this time in
a coal mine in Alberta. It is stated by president .J.
P. Bickell that one property has been purchased
and an option has been secured on another, and
that the Temiskaming Mining Company may also be
asked to take part of it. The Blue Diamond proper-
ty at Brule, Alta, has been purchased, and a fifteen
vear option is held on the Canadian Coalfields pro-
perty. Just how the report will be received by the sha-
reholders of the MeIntyre-Porcupine and the Temis-
kaming Mining Company remains to be seen and will
be governed largely by the report presented prior to
voting on the question.

The Miller Independence Mines of Boston Creek an-
nounce a stock offering of 46,000 shares, and restriets
the right to participate in it to the present stockhol-
ders. This company received permission from the
Department of Securities of the state of Ohio, about
one year ago to sell not more than 100,000 treasury
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shares at $3.80 per share. Of this amount 54,000
shares were sold at that figure. The present offer is
calculated to again strengthen the treasury and at the
same time offer an opportunity for the present stock-
holders to reduce the average paid for shares.

Work at the mine is proceeding in a satisfactory
way and the face of the main cross-cut at the 500-ft.
level is believed to be within about 70- feet of the
downward continuation of the main orebody. In the
meantime, work has been resumed in the inclined
shaft at a point closer to surface with the object of
blocking out the high-grade ore shown at that horizon.

KIRKLAND LAKES ANNUAL MEETING.

That a fine body of ore had been recently discover-
ed on the 400-foot level was an announcement made by
President Frank L. Culver, at the annual meeting of
the Kirkland Lake Gold Mining Company, Limited,
held in Toronto on Tuesday of this week. The de-
velopment has not proceeded sufficiently as yet to
indicate the extent of the ore body, but it is be-
lieved to carry values ranging from $200 to $300 a
ton.  In the President’s survey of the operations it
was pointed out that the principal development con-
sisted in the sinking of the main shaft to the 900-foot
level. In this respect Kirkland Lake is the pioneer in
the way of depth operation in the Kirkland Lake
Camp. The results obtained are most encouraging as
the porphry formation is found to exist. at the 900-
foot depth. Mr. Culver made it clear that the com-
pany had never carried on what is described as selec-
tive mining, and stated that such a policy would always
be avoided. It was also stated that the proposed amal-
czamation between Kirkland Lake, the Orr and Teck-
Hughes Mines would receive consideration at the
hands of Kirkland Lake only on the basis of actual
values. All of the old board of directors were- re-
elected.

CARTWRIGHT GOLDFIELDS.

Surface exploration of the property of Cartwright
Gloldfields, Limited, which lies north east of Matheson,
Ontario, is bringing good results. Last week another
vein carrying free gold was discovered. It lies near
one of the veins that is now being stripped. Work
on the latter vein was begun a few weeks ago and
good values have been found in the samples taken
as the work progresses.

The Cartwright property is close to Painkiller Lake.
It is easily reached by wagon road from Matheson
on the L. and N. O. Railway—R.E.H.

THE PREMIUM ON GOLD.

At a meeting of the Commercial Clu in Salt Lake
City on July 23, Mr. H. N. Laurie of the.American
Mining Congress outlined the proposal which would
provide for a premium of $10 per ounce on newly
mined gold. This proposal is being placed before U.

At present Canadian gold producers are henefitted
by a premium on gold arising from the fact that gold
can be sold in Canada on the same basis as U. S. cur-
rency. This means that gold in Canada is worth con-
siderably more than the $20.67 per ounce at which if is
quoted. ' o i
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Putting Canadian Iron Ore on

the Map

By J. J. O’Connor

If Canada is to keep place with her cmnpetitprs for
world trade, if her great fleet of merchant shlps are
to be kept employed in carrying our own produets to

world markets, if she is to pay her debts out of her

own resources, she must develope her enormous de-
posits of iron ore, in order to occupy that industrial
independence that will enable her to compete sucecess-
fully for the foreign trade that is so vitally necessary
to her future. ;

A glance at the past shows that all that 1s needed
to make Canada a leader in mineral production, is well
directed, and sustained effort on the part of Govern-
ment and people, in the exploitation of her vast store
of mineral wealth. In 1886 Canada’s mineral produe-
tion amounted to $2.23 per capita, in 1917 _it had
reached $23.12 per capita. If iron ore production had
made the same advance as all other mineral?, if import-
ed iron ore had been displaced by domestic ores, and
if the enormous importations of iron and steel pro-
ducts—now in the neighbourhood of $175,000,000 an-
nually—had been displaced to a great extent, by our
own manufactured articles, as they very well might
have been, our mineral production would show a
vastly increased sum per capita.

That this industrial independence may be brought
about, is but reasonable to suppose, in the light of
what is being done in other iron fields, by our neigh-
bours in Minnesota, where millions of tons of iron
ore are being beneficiated annually, and millions. of
dollars are being expended in the installation of plants
for the magnetic separation and conceutration of low
grade iron ores, similar to our own:

The province of Ontario is wholly dependent on
United States ores, with the exception of the extremely
small percentage of domestic ores now being charged
to the furnaces of this province.

The Ontario Government is directly interested in
the industrial development of its own estate. The
Federal Government is equally interested in the up-
building of an iron and steel industry in Canada,
adequate to its needs, therefore, they should co-operate
in demonstrating the commercial feasibility of con-
verting our low grade ores into a desirable product
for furnace use. :

The Bureau of Mines, Toronto, and the Mines
Branch, Ottawa, should make a joint, and thorough
investigation of what the Mesabi Iron Company have

done in their experimental plant, at Duluth, and what

they are now doing at Babbitt, Minn., as a result ot
the experiments carried on at Duluth, where.they pro-
duced thousands of tons of ore that met the highes
furnace requirements.

Skillings’ Mining Review, an outstanding authority
on Minnesota iron ore, in a recent issue, says, in part:
““The work of pouring concrete for the foundations
for the first mill unit of the ore treating plant of the
Mesabi Iron Company, at Babbitt, Minn., will be begun
early next week, and the work of erecting the steel
for the superstructure will be begun about August
15th. Four hundred men are employed by the com-
pany at Babbitt, and the immediate vicinity, in the
extensive preparations necessary to whip this new and
important iron mining enterprise into shape for pro-
duction. The company will enter the shipping list
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with its product at the opening of navigation next
spring. This initial unit has an estimated capacity
for treating 3,000 tons of ore per day, but it will oc-
casion no surprise if the over-run is considerable. The
size .of the new mill will be total length 1350 feet, and
width 130 feet. The plant consists of five sections
laid out to give continuous process. But to return to
the mill that is being erected out there in the wilder-
ness of the Eastern Mesabi. The Minneapolis Steel
Machinery Co. has the contract for the steel. While
people are vastly interested in the fact that the Me-
sabi Iron Company is spending about three million
dollars on the Eastern Mesabi, the real basis of this
interest lies in the fact, that the expenditure is being
made to establish on a broad commerecial basis, an ad-
vanced principle in magnetic separation. Magnetic
separation is the principle on which this costly deve-
lopment is being founded, and this Company has pro-
duced separators that are expected to do their work
more efficiently than any heretofore built. The modus
operadi is as follows : Mine, crush, grind to powder
and separate the ore from the rock, and form the con-
centrate into clinker by the sintering process, for blast
furnace use. The final clinker will be a very high
grade iron ore, frée from moisture, free from all dele-
terious elements, such as sulphur or titanium, and dust.
There are billions of tons of low grade magnetic ore,
or taconite, on the Eastern Mesabi- The Mesabi Tron
Company alone controls, or owns outright, many hun-
dreds of millions of tons itself, in the 20 square miles
it has taken over. It would seem that the Mesabi Tron
Company had fully worked.out its problems in metal-
lurgy, when one considers the success of the first car-
go of the product of the low grade magnetic ores,
which was produced in the experimental plant at Du-
luth. As far as can be seen all problems of the future °
were met in the production of the first cargo. Assuming
that to be the case, the Company seems destined to
become one of the chief factors in the future of the
iron ore industry of Lake Superior. It has brought
into being an enormous mass of iron bearing material
that gives every promise of lengthening for a very
great many years, the life of the iron, mining industry
of Minnesota. W. G. Swart, general manager, in char-
ge at Babbitt, Dwight E. Woodbridge, of Duluth is in
charge of the company lands. ™’

With this experience before us, and the success it
has met with, it would seem idle to not take advantage
of the opportunity of investigating this great enter-
prise, and determining its adaptability to our own
ores. Both Governments have the necessary machi-
nery at hand, for making such an investigation. Added
to this, is the highly satisfactory results in magnetic
separation, obtained by Prof. Stansfield, of MeGill
University, recently. It is to be hoped that this matter
may not be longer deferred, and that immediate action
may be taken. The Tarriff Commission would do well
to look into the question of the vast tonnage of iron
ore, and iron and steel products imported annually,
and its effect on the commerce of the country.

Pottery products in the United States during 1919
are reported to have reached a value in excess of any
previous year. The value of manufactures in 1919
is estimated at $76,140,000 comparing with $63,911, -
793 in 1918. The increase over 1918 is of course large-
Iy made up of higher values as measured by cost,
but no figures are available regarding quantities.
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Stewart, B. C.

R- K. Neil, part owner of the Premier Mine, Salmon
River, Portland Canal District, in diseussing opera-
tion on that property, stated that eyanide plant, with
a capacity of 00 tons a day, is being installed and
would be ready for use early next year.

There are some 100 claims staked in the Marmot
River section of Portland Canal and on many develop-
ment work is in prograess George Clothier, govern-
ment mining engineer, recently made a tour of inspec-
tion through the district with a view to ascertaining
the extent of the necessary road and trail improve-
ments. ‘The B. . Exploration Company is heavily in-
terested in this section and Dr. W. L. Uglow, geologist
fr the Company, has completed an examination and is
preparing a report, together with maps, describing his
investigations and giving his conclusions. P. D. I.
Honeyman, for the same Company, has a small erew
of men at work on the Salmon River Lode Mining
Co’s property, situated near the Big Missouri Group.
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Among the properties under development in the
Bear River Valley, Portland Canal, are the Bayview,
situated just back of Stewart, from which a trial ship-
ment is to be made soon; the Lakeview, which is
being worked by Al. Harris on behalt of P. Weélch
and associates; the Fitzgerald Group, which is to be
explored by diamond drill by the Algunican Deve-
lopment Co.; and the Nabob and Redtop Groups.

Alice Arm, B. C..

The Dolly Varden Mine is shipping an average of
150 tons of ore a day and preparations are being ma-
de for the extension of the railway to the Wolf Group
of the Claims situated a short distance north of the
mine. The Torie, Tiger, Musk, Silver Horde, Climax
and other prospects are being opened up, Surface
stripping is taking place on the La Rose Group with
satisfactory results and good showings are reported
on the Wild Cat, North Star and Royal Groups.

Hazelton, B. C.

John D. Galloway, resident engineer at Hazelton, B
C., has left on a tour of inspection of various mining
properties in the Cariboo District. He is engaged
incidentally, in the collection of an exhibit of the
minerals of northern sections of the Province which
is to form a part of a large British Columbia mine-
ral display in England. , v

There is considerable placer mining work in pro-
aress in the Dease Lake, MeDame’s Creek, Thebert
Creek, and Telegraph Creek districts of Northern
British Columbia this season. On Thebert Creek
George Adams, a well known hydraulic operator of
the Atlin Camp, has been at work since early in the
vear. A. St. Clair Brindle, a mining engineer, has
returned after accompanying a party representing
the Princess May Mining Co., of Vancouver, to
McDames Creek, They took in an hydraulie outfit.

Quesnel, B. C.

Once again R. T. Ward, of the Bullion Placer T.ea-
ses, Cariboo, has been heard of in connection with liti-
cation. Having won his long drawn out suit with
John Hopp it was thought that the operation of the
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long disused property would follow. without delay.
Some or Mr. Ward’s associates, however, challenged
his right to retain control or the management of the
project. For a time it looked as though there might
be another sustained fight through the courts. How-
ever it now appears that a settlement, said to be ge-
nerally satisfactory, has been reached and that the
f)amous property soon will be put on an operating
asis.

Prince George:

Good reports have been received concerning the
showings obtained on a property situated near Prince
George and known as the Hole-in-the-Wall. Sam-
ples have Been brought in containing values in gold,
silver and copper and it is said that the two outerops
from which these were taken have been uncovered
by stripping. The property is to be inspected by a
competent engineer,

Nelson, B. C.

Considerable development is taking place on mi-
ning properties situated on Lightning Peak and the
Provincial Government is having a road surveyed
from Deep Creek to the Peak. It is likely that a trail
will be constructed and prospectors and operators inte-
rested are confident that it will not belong before the
mineral resources of the section are sufficiently well
(proven to justify the building of a wagon road.

The possibilities of the development of gold mining
on a considerably larger scale than at present in Bri-
tish Columbia was the subject of an address by Dr.
Edwin T. Hodge, formerly professor of geology in the
University in British Columbia, delivered recently at
Nelson. To a number of interested mining men he ex-
plained that there was a belt in this Province similar
to that of California extending from Bridge River
in the north southwards across the Fraser River into
the Skagit basin in the State of Washington. Tt is
cut by numerous dykes and in places quartz veins ha-
ve been prospected and shown to contain gold, Only
in a few places have been mined to any extent. One
of these places is in the Coronation and Pioneer Mines
on Bridge River and another in the International
Group on the boundary line. Dr. Hodge, however
was of the opinion that the richest showings were in
the central portion and in this connection he men-
tioned the Emancipation Mine, which was bounded
recently and is to be developed. The British Columbia
Belt was described as similar to the Motherlode Belt
of California and ““whether considered in a generali-
zed way or considered from the standpoint of the mi-
nute and detailed study of the individual deposits
there are a good many reasons to believe that within
the Province a series of gold mines will be developed
which will rival those of California.

Among the properties under development on Lemon
Creek, Slocan, is the Barnett, where a force is engaged
in stripping the veing and driving a tunnel. There
are two of these, that on which work is in progress,
being in a distance of 80 feet and the other 70 feet.
Both are in ore which carries values in gold and sil-
ver, chiefly the former.

The Silversmith Mine, formerly the Slocan Star,
promises to be one of the heaviest producers of the
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Kootenays. The annual report, just issued, shows that
the gross receipts from the sale of ore for the year
ending May 31st were $205,996.68, the margin over
operating expenses being $14,358.83. It is pointed out
that this latter showing may not appear to be ade-
quate but its comparative meagreness is explained by
the necessity’’ to spend large sums for timber, raising
and opening up various stopes in order that the ore
could be economically mined,”” Perhaps the most si-
gnificant statement is that ‘‘it is estimated that suf-
ficient stoping ground has been developed to last se-
ven years at the present rate of production.

Kaslo, B. C.

On his return from a tour of the Kaslo Distriet, R.
done preparatory to a thorough examination of the pro-
conditions are improving. George H. Aylard and As.
sociates have taken a bond on the old Wellington Mine
and the tunnels are being cleaned out and other work
done preparatory to a through examination of the pro-
perty. On the South Fork of Kaslo Creek the Silver
Bear is being opened up by a small erew of men. Not
only is development being carried out underground
but a considerable amount of surface work is being
done. Some ore is being taken out at intervals and
at present a car load is sacked and ready for shipment.
The Index, Revenue and Liberty Hill Groups also are
receiving attention. The Cork-Provinece at present
is idle but it is understood that the owners expect to
be able to complete financial arrangements shortlv
for the resumption of operations.

R. A. Grimes, manager of the MeAllister Mine,
Three Forks, is responsible for the statement that the
labor trouble which has been interfering with mining
activity in the Slocan and other parts of the Kootenay
is being overcome. Illustrating the improved condi-
tions he points out that a considerable force is enga-
ged on the Noble Five; that the same is true of the

Queen Bess; that the Rambler-Cariboo again is the-

scene of real work; and that the Rosober_v-gurprise
is operating. He has been able also to inerease his
erew on the MeAllister and the threatened walk-out
at the Blue Bell, Riondel, is said to have been averted.
There is as a result, Mr. Grimes asserts, a feeling of
renewed confidence and optimism among the opera-

tors.
Trail, B.C. ;
Ore receipts at the Trail Smelter of the Consolid-
ated Mining & Smelting Co. for the final 10 days of
the month' of July were the greatest for any similar
‘period this year. They totalled 12,862 tons, bringing
the aggregate for the year to date up to 181,157 tons.

Nelson, B.C. :

The Provincial Prospectors’ Protective Association
continues to gather strength. Local organizations re-
presenting the Grand Forks and Smithers Districts
have made applications to the central body for copies
of the constitution, and there is every reason to be-
lieve that they will become affiliated. It has been
decided that the Provincial Attorney General shall
be asked what action will be taken to protect prospec-
tors’ cabins and caches from the depredations of
thieves. It appears that members of the Association
have been put to expensé and annoyance in many in-
stances by finding their headquarters in the hills
rifled on returning from their periodical trips.
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The Perrier Gold Mines, Ltd., of Nelson, recently
incorporated with a capitalization of $250,000, an-
nounces that the development of the Perrier, situated
on Cottonwood Creek, will be proceeded with. The
property has been opened up to the extent of two
shafts, one being 120 feet deep with a northerly
drift 200 feet in length from the bottom. There are
two feet of good milling ore in the shaft and a simi-
lar width in the face of the drift. The smaller shaft,
40 feet deep, has been sunk in four feet of milling
ore. The latter is said to be similar to the product of
the Athabasca and the Granite-Poorman, from 60 to
70 per cent of the gold being free milling. = While
there is a considerable body of ore blocked out, no
stoping has been done as yet, the ore shipped having
been taken out in the course of development. The
present equipment includes a 150-ton milling plant, a
compressor, a friction hoist and an hydraulic pump,
this being operated by water power brought through
a 2,500-foot eight-inch wooden pipe. ;

Stewart, B.C.

Word from the Salmon River Section, Portland
Canal, indicates that a fresh body of ore has been
uncovered at the Premier Mine. The strike has been
made in No. 2 Tunnel at a depth of about 600 feet
and assures the active operation of the mine for an
indefinite period. It is believed that this develop-
ment is responsible for the recently announced deci-
sion to install a cyanide plant on the property. There
now are more than 150 men employed in and about
the mine, and good headway is being made with the
concentrator foundations and the pipe line.

One of the two diamond drills on the Big Missouri
has been closed down, that at work on the E. Pluri-
bus Claim being continued. This is the claim on
which high-grade ore is being opened up.

The Northern Light and Spider Groups on Salmon
River and the Fitzgerald Group on the Bear River are
being thoroughly explored by the Algunican Develop-
ment Co., whose operations are the most extensive of
any other one concern interested in the district, with
the exception of the Premier Mining Co. -

Vancouver, B.C.

Jobn Hopp, well-known as an hydraulic placer ops
erator in the Cariboo, states that, while British Colum-
bians interested in this phase of mining appreciate the
Provineial Government’s action in relieving them
partially from taxation and the payment of royalty,
they still are seriously handicapped. With camp sup-
plies, fuel and wages doubled in cost, the gold min-
Ing companies are hard hit at being compelled to mar-
ket their product at an arbitrary figure. ‘‘We min-
ers,”” he said, ‘“only wish that gold would be left
free to have its price fixed by the law of supply and
demand. The arbitary price of $20.27 an ounce for
fine gold hits us very hard. Only the best condueted
plants can afford to operate, and many placer men
are just holding on and not operating.”” Dealing with
the season’s conditions he stated that the water has
been late this year, and that to make it worse there is
a very rapid run-off which probably would limit the
season to 90 days. Usually he gets his plant in opera-
tion by May 12, but this year work did not - begin
until June 1.

Victoria, B.C.
The Geological Survey of Canada has issued its an-
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nual summary report of the geological survey work in
British Columbia, and the Yukon during 1919. It
contains an account of the explorations of W. E.
Cockfield in: the Ogilvie Range, Yukon, who also
writes of the Mayo District in the same area. J. J.
O’Neill deals with the Salmon River District, B.C.

Apropos of the new monograph on Graphite by H.
S. Spence of the Dominion Mines Branch, it may be
noted that in British Columbia graphite has been dis-
covered at Alkow Harbor and on Dean Channel in
the Bella Coola District. In the Fort Steele Distriet
it has been found on Matthew Creek, Marysville. A
vein about two feet wide and running 25 per cent
graphite was uncovered there about four years ago.
In neither body nor values, however, is the vein a
commercial proposition. Some years ago two carloads
were shipped from Harrison Lake, but nothing fur-
ther has been developed there. These are the only
reputed discoveries. In the Bella Coola District the
mineral occurs in minute flakes associated with pin-
ites in a matrix of heulandite. In runs 23 per cent.
in graphite. The Marysville deposit occurs on a con-
tact of diorite and mica schist in a disseminated matrix
of earthy silicates. :

Moyie, B. C.

It again is reported that the St. Eugene Mine is to
be put on a shipping basis by the Consolidated Mining
& Smelting Co. The heavy tonnage from the Sullivan
at Kimberley to the Trail Smelter is said to necessita-
te wet ore from the St. Eugene to act as a flux. The
St. Eugene has produced over 5,000,000 ounces of silver
and 229,000,000 1bs. of lead, valued at more than
$10,000,000. When the St. Eugene closed down in 1910
it was reported that the ore deposits had played out
but it is said that there are big bodies of ore still in
reserve. A small crew of men is at work.

Trail, B. C.

Ore receipts at the Trail Smelter of the Consolidated
Mining & Smelting Co. of Canada for the week ending
July 21st were 7,061 tons, bringing the total receipts
for the year up to 168,295 tons. For the first time for
some years the Velvet Mine of Rossland appears among
the list of properties shipping ore to the smelter. The
Silver Bear, of Kaslo Creek, also is one of the ship-
pers.

Grand Forks, B. C.

The Copper Farm Group, situated about five miles
below Princetown on the Great Northern Railway, is
being developed by the Princetown Mining & Develop-
ing Co. and is expected to become a regular shipper.
There are three full claims on which the ledge has been
opened by three tunnels. The vein has been traced for
about 4500 feet on the surface and the operators assert
that they have a large body of concentrating ore ave-
raging 4 per cent. in copper and one ounce in silver.
A three drill compresser has been installed and is
now operating by means of steam power and another
is to be installed shortly.

: Vancouver, B. C.

J. W. D. Moodie, for many years general manager
of the Britannia Mines, has resigned. He has been
succeeded by B. B. Nieding, a well known mining man
of the Pacific Northwest.
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T. C. Botterill, formerly assistant superintendent of
the Surf Inlet Mine, has accepted the superintendeney
of the Emancipation Mine, operated by the Liberator
Mining Company.

THE COAL MINES.

The Canadian Collieries (D) Ltd., has adopted a
forward policy in connection with the development of
its coal holdings on Vancouver Island. J. M. Savage,
General Manager, and Thomas Graham, General Super-
intendent, have decided that the Extension field shall
be opened up to a greater extent than at present. There
is coal at Extension and coal at the head of Oyster
Harbor and there is every reason to believe that there
is coal under the Haslam flats lying between these
points. Several boreholes have been put down in this
territory and all have shown coal or coal indications..
A workable seam, however, has yet to be found and.
the Company will make-another effort to this end,
it being the intention that new boreholes shall be
commenced without delay. The Company’s new mine
at South Wellington now is a regular producer and it
also possesses a coal field at Sable River, near Union
Bay, which will have attention soon. Messrs. Savage’
and Graham declare that the factors that have pre-
vented the Company’s aggregate output mounting very
materially are lack of labor and uncertain market con-
ditions. At present, however, there is no doubt about
the market. The demand for the fuel produced by the
collieries of Vancouver Island is brisk, in confiraiation
of which may be instanced the recent shipments to
Sweden and other foreign parts and the prospect of
further development of this overseas trade. Therefore
it is the intention to proceed with development -and
to produce to the maximum capacity of the field hav-
ing regard to the labor available.

With reference to the recent indications that a
strong European market is about to be established for
British Columbia coal it is interesting to note that the
“‘S. S. Robin Goodfellow,”” of the Robin Line Steam-
ship Co., a subsidiary of the Skinner and Eddy Cor-
poration, of Seattle Wn. after loading at the bunkers
of a Vancouver Island Coal Company will leave for a
South American port, ‘

Following the reaching of a settlement of wage and
other questions between the Mine Operators and Em-
ployees in Eastern British Columbia and Alberta Coal
Fields it was thought that a period of industrial peace
was assured. Broadly speaking there is no reason
for believing that this assumption will not be justified.
There already has been, however, one slight rift in the -
lute. It occurred at Fernie, B. C. All the men with
two exceptions had signed up with the U.M.W. of A.,
as it was through this organization that the agreement
had been made with the Operators. When the two
refered to it is stated that the U .M. W. of A. re-
fused to accept them as members. Whether this is
correct or no there is no doubt of what ensued. The
miners refused to go to work the next day as a protest
and a deputation waited on the management of the
Crow’s Nest Pass Coal Co. to make known the griev-
ance. The next day, however, they went back to work
pending an adjustment of this difference. The mines
at Michel are in full operation, which statement applies
to most of the mines of District 18 (UM.W. of A.)
which takes in a part of Eastern B.C. and the whole
of the Province of Alberta.
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The Coalmont Collieries, in the Nicola-Princeton Coal
Field, mainland of British Columbia, soon will be well
equipped with the plant necessary to permit a greater
output and regular shipments to the waiting Vancm_lver
and other adjacent domestic markets. The stations
for the tramway that will bring the coal from the
pitmouth to Coalmont are erected with the exception
of the terminals. The little town at Coalmont will
house the families of the miners and the married men
will be able to spend their week-ends at home, bunks
and meals being provided in addition for all hands near
the pitmouth. At present some 150 tons a day are
being produced, transport being furnished by motor
truck over the hill road.

In a recent address to the members of the Vancouver
(B.C.) Board of Trade W. R. Wilson, president and
general manager of the Crow’s Nest Pass Coal Co., Fer-
nie, B.C., emphasized the desirability of the business-
man having a clear knowledge of the fundamental basis
of the chief manufacturing industries of the Country
and in this connection referred to the conditions un-
der which the iron and steel industry was operated in
Canada and the United States. He spoke of the lament-
able duplication of transportation and the high costs
that were added to the finished product as a result
of these charges. He said :— -

“The iron ores that are smelted in Pittsburg are
chiefly produced in the State of Wisconsin and are
brought to Pittsburg by these stages of transportation:
First, by rail to the lakes from the mines; second,
across the lakes by steamer to the different points
on the east side of the lakes; then, again, distributed
by rail to different smelter points. Then, after these
three stages of traffic manipulation, the ores are
smelted .in various forms of crude iron and steel are
shipped from Pittsburg to various points in Ontario
and Manitoba for further manufacturing processes.

“Folowing this manipulation of transportation of
iron ores and iron those engaged in the iron trade pro-
duetion in Ontario and Manitoba, through the lack of
fuel in these Provinces, again go to Pennslyvania or
Virginia to purchase the eoal and coke fuels they use
in the finishing processes of reducing the crude iron
to marketable form. :

“In these duplicated processes of transportation of
the erude metals and transportation of fuels the manu-
factures of Ontario and Manitoba possibly absorb
about $12 excess per ton in all the finished produets
they make, which can only be regarded as a sgrious
economic handicap to those engaged in these particular
industries in provinces which do not possess suitable
fuel deposits for these purposes.

“Then the people of. the West, who have so far
failed to take advantage of their own natural resources
are called upon to purchase the products of iron and
steel that are manufactured in the East, not only at
excessive cost of production, as just illustrated, but
to pay for repeated mileage costs of transportation,
which have become involved in a system of production
that is founded on either an oversight or a misconcep-
tion of the sound basie principles of industry.

“In the Fernie District we have coal deposits that
are, at least equal to the best coals on the continent.
The coal bedding, in some instances, is accompanied
with exigencies that I have never seen in any other
coal fields on this continent, which peculiar character-
istics may be briefly referred to as follows:
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‘“When these mountains were lifted from the original
lines of formation, which upheaval approximately lifted
the struetural bedding in some parts of the areas of
the distriet from 500 to 3,000 feet higher than they
were originally, considerable erushing and contortional
twisting in the structural mass occurred, which violent
forms of crushing developed dynamic heat of various
degrees of intensity. These forces volatized the coal
beds to a certain extent, also volatizing the beds of
shale fhat interevene between the different beds of
coal. These violent crushing mass pressures, acting
upon the sandstone, shale and coal measures of the
district may be estimated at 2500 to over 3000 feet in
thickness, also developed indefinite and artificial rent
lines in the whole structural mass.

“In some portions of the fields, rent lines appear
to have been formed, thereby making it possible for the
intense gas pressures to escape as the process of vola-
tization went on. In other portions this form of re-
lief fracture does not appear to have occurred, hence
in certain districts of the field intense pent-up pres-
sures of the gas appear to have been formed in the
small voids and cracks and cavities that have been
created during the general upheaval.

“In some instances these small pent-up pockets of
gas may be estimated to have assumed a pent-up force
of about 210,000 pounds per square foot, or about 1458
pounds per square inch. These difficulties, while of a
very unusual nature in coal mining, are carefully ap-
proached and through the medium of excessive care may
be safely dealt with.”

Coal mining operations will be commenced at the
new coal field near Lampman, Saskatchewan, Canada,
within the next sixty days. This field is being develop-
ed by the Farmers Coal Mining Co, Ltd., a company
owned and operated by the farmers of the district.
The shaft already has been sunk to a depth of 170
feet and the coal bed lies at a depth of 210 feet. This
coal has been shown from analytical tests to have a
calorific value of more than 12000 British thermal ur.-
its, and is of high grade. When fully developed the
mine will have a capacity of 1,000 tons a day. This
will take some time, however, as it will be necessary
to do a large amount of work in channelling and tun-
n_elling away from the shaft before maximum capa-
city can be reached. In the meantime the work is be-
Ing hurried and coal will be brought to the surface
within the next two months. r
~ Coal production returns for the month of July, as
tal: as are available, indicate that the collieries of
Brltish Columbia apparently are satisfactorily meet-
mg.recent heavier demands of the trade. The figures

follow :
Nicola-Princeton Field.

. SR Tons
Middleshoro Collieries Co., Middleshoro .. 6,918
Fleming Coal Company, Merritt 2’626
Coalmont Collieries Co., Coalmont .. 1,984

Vancouver Island Field,
Canadian Western Fuel Co., Nanaimo . 55,399
Canadian Collieries Ltd., Comox .. .. .. 41’089
Canadian Collieries Ltd., So. Wellington . 8,904
Canadian Collieries Ltd, Extension .. .. 15,342
Pacifie Coast Coal Mines, So. Wellington . . .. 7’680
Nanoose-Wellington Coal Co., Wellington 3:079

Granby Cons. M. S. & P. Co., Cassidy .. .. .. 9.019
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JOHN STEWART MMARTHUR.
A TRIBUTE BY DR. W. A. CALDICOTT.

(In The Journal of The Chemical, Metallurgical and

Mining Society of South Africa.)

The members of our society will learn with much
regret that J. S. MacArthur, whose name is familiar
throughout the mining world as the inventor of the
eyanide process, has recently died in consequence of
complications following upon a chill.

John Stewart MacArthur was the son of a Scotch
clergyman, and began work early in life as an ap-
prentice in the laboratory of the Tharsis Sulphur and
Copper Company of Glasgow. Later he euntered the
service of the Cassel Gold Extracting Company as che-
mist (1871-86, eventually becoming its technical ma-
nager (1886-93), and subsequently managing director
until 1897. It was during his service with this company
that he, with Dr. Forest and others, undertook
during his leisure hours the series of systematic re-
searches for a hydro-metallurgical process of lixi-
viating gold ores, which resulted in the first practical
application of a dilute alkaline cyanide solution as a
gold solvent, and of zine shavings, at first plain and
later lead-coated, as a precipitant of the dissolved
gold.

Apart from patent specifications, the first published
authoritative account of the MacArthur-Forrest pro-
cess of gold extraction is contained in an article pu-
blished by J. S. MacArthur in the ‘‘Journal of the
* Society of Chemical Industry’ on 31st March, 1890,
After describing the practical application of the pro-
cess, the paper concludes with the following words :—
“I confidently predict that cyanide of potassium,
hitherto used only to polish amalgamated plates, will
take front rank as chief agent in gold extraction.’’
The events of the last thirty years have amply ful-
filled this prediction; and further, most silver ores in
Mexico, which is the chief source of silver, have for
vears been treated by means of the cyanide process.
The many million ounces of gold and silver yearly ex-
tracted by means of the cyanide process have, apart
from their direet influence upon the mining industry,
produced wide and far-reaching effects upon the
whole monetary and economie systems of the civilised
world.

The eyanide process was demonstrated in South
Africa upon a variety of gold ores, concentrates and
tailings in 1890 at the battery of the Salisbury G. M.
Co. Later this pioneer work of the Cassel G. E. Co.
was taken over by the African Gold Recovery Syn-
dicate, which eventually became the African Gold
Recovery Company. Following these novel and suec-
cessful demonstrations, the use of the process rapfdl_v
extended in the Transvaal and the whole mining
world, as its superiority over competitive methods
became realised. To the gold mines it meant the con-
vérsion of embarrassing tailings into dividends, and
the payability of mines otherwise unprofitable. Some
of MacArthur’s reminiscences of this period were given
in the December, 1908, issue of our journal.

Subsequently, in 1896, the Transvaal patents were
the subject of an historical lawsuit, which resulted in
their cancellation on the ground of prior scientific
knowledge, although no gold had ever been previously
extracted on a commercial basis from ores by means
of cyanide solution- A recent tribute to MacArthur’s
work in this direction is contained in Dr. H. H. Green’s
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presidential address before the last meeting of the
South African Association for the Advancement of
Science in the following words:—‘Thus the develop-
ment of the whole mining industry of the Witwaters-
rand, and the very coming into existence of the city of
Johannesburg, was conditioned by a laboratory ob-
servation made originally by a pure chemist, and de-
veloped by a mineralogical chemist—who, it may be
added, did not get enough out of his patent to enable
him to abandon his practice. The cyanide process for
the extraction of gold from low-grade ores and tailings
makes just that difference between profitable and un-
profitable production of gold in South Africa, and
without it the industries of the Witwatersrand would
never have reached their present development. ’’

Following on the last of his visits to the Rand, Mae-
Arthur engaged for many years in ordinary profes-
sional work on gold and copper as a consulting metal-
lurgist. His practice involved repeated visits to Por-
tugal and the United States, as well as numerous in-
vestigations and researches. In January, 1913, he pu-
blished a paper in our journal on winz wafer precipi-
tation, and during the war until his death he devoted
himself to the extraction of radium at Balloch, on Loch
Lomond, for military watches and compasses.

To his sturdy independent Scottish characteristies
andl chemical knowledge MacArthur added a remark-
able insight and tenacity of purpose and a kindly
consideration for those with whom he was associated.
The world is the poorer through his death in the loss
of a good chemist, a famous inventor, and an honor-
able, upright man.

In addition to having been for many years an honor-
ary member of ouw society, MacArthur was awarded
in 1902 the gold medal of the Institution of Mining and
Metallurgy, and the well-known text book, ‘‘Rand Me-
tallurgical Practice,” was dedicated to him by the
authors in the following terms :—

To
JOHN STEWART MACARTHUR.

Whose pioneer researches and introduction in 1890

of the Cyanide Process as an essential feature of

Rand metallurgical practice have rendered pos-

sible the successful treatment on scientific prin-

ciples of low-grade banket ore, and have been a

prime factor in establishing the Witwatersrand

Goldfields as the premier gold producer of the

world.

GOWGANDA.

The revival of interest in the Gowganda silver area,
due in part to the development of the Castle property
by the Trethewey Company is still dampened by the
lack of suitable, transportation facilities. The proposed
light railway would help the district considerably,
but there seems no prospect of it heing built this
summer . :

The reported new discovery at the Miller Lake-
O’Brien, the premier mine of the district, doubtless or-
iginated with the shipping to Toronto of a large speci-
men of very rich ore.

The high price obtainable for silver should encour-
age those interested in Gm{Vganda properties. They
have however had many difficulties to contend with.

It is rumored on the street that an English com-
pany has acquired a large interest in the Trethewey
on the strength of developments at the (astle pro-
perty—R.E.H.
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M I N E C A R We make the kind of Car you want, and

make it just the way you want it made.

Write for your copy of
our new Mining Catalogue.
Just off the press.

We have been designing
and building ecars for a
quarter of a century. Our

designers know their busi- STEEL SKIPS
ness, and are at your se- For use on Mine Tipple. Made any size to
vice free of charge, suit your work, and if desired, with double

bottom, and rivets countersunk and flush
on the inside, to facilitate easy dumping.

MADE IN MANY SIZES

ROTARY—Will dump at either side
or either end

This is only one of the many styles of

HEAVY BUILT PUSH CAR

ine Cars we offer. L know the A good general purpose car for any kind of heavy work.
tN;/pe of car you prefe?‘t :;Sld we will Heavy steel frame work decked with 2% in, or 3 in. planking.
give you attractive price's. Self-oiling babbitted boxes. Made for any gauge of track, and

any required weight to suit the load.

If you use Wood Cars we can supply you with the wheels, Arnles, Boxes, etc., so you may build your own cars. You
will save momney by so doing.

MARSH ENGINEERING WORKS, LIMITED, """ BELLEVILLE, Ontario, Canada

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

— g

oo FOR SALE | | ANGANESE STEEL CSTIG

Equipment at Prices Below Cost:
1—5/x 5 Ball Mill

1—5/ x 16/ Tube Mill All Kinds of MINING MACHINERY,
G S e CRUSHER JAWS, HAMMERS AND
G e ARl et HAMMER TIPS, LINERS FOR
1—37-677 Allen Cone CYCLONE BEATERS
THE HALL MACHINERY COMPANY BUCKET TIPS, STAMPS AND DIES,
SHERBROOKE, 14 Phillips Sq.. DREDGER POINTS
Que. MONTREAL, Que.

Mild Steel Castings for all purposes

This Trade Mark on Your Belting Electric Process—therefore the BEST
Our Special Quality “HYMANG”

*;gAME!-HAlR"
AHECBRAND \RX > BALLS FOR BALL MILLS RE-

Guarantees satisfaction under Mining con- DUCE COST OF ORE PER TON

ditions, intense Heat or below ZERO. Wet or CRUSHED
Dry, Steady or Intermittent. Will outlast
from 4 to 6 Rubber Belts on Bucket elevators.

We also make Conveyor Belts, any width or thickness, E l" Aﬂl AN HH A KESH“[ E“ “MI‘I’E"
SOLE MAKERS: 1y

F. Reddaway & Co., 653 St. Paul W., Montreal ll SHEPROOKE, QUEBEC
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THE SECOND INDUSTRIAL CONFERENCE.

Views of the Canadian Institute of Mining and
. : Metallurgy.

In all probability, the Minister of Labor will call
a second Industrial Conference, to meet at Ottawa dur-
ing the autumn. Few will gainsay that it is, in theory,
an excellent plan to bring -together periodically in
gatherings of this kind representatives of industrial
employers, of employees, and of the general public.
In practice, however, the usefulness of such a con-
ference must depend very largely on the degree to
which the various delegates can really speak authori-
tatively for the class they are supposed to represent.
The labor delegates, representing organized and un-
ionized labor, can be depended upon to act as a single
unit. They are agreed upon what labor wants, and
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land. Canadian mica is of the variety phlogopite, pos-
sessing elastieity and dielectric properties unattained
in the other varieties. The province of Quebec pro-
duced last year over 80 per cent of the Canadian out-
put of this mineral.

The graphite industry is showing signs of resuming
activity. After a year of inactivity, the Quebec Gra-
phite Company, Ltd., has re-opened its mines and com-
pletely remodelled its mill, which is now working with
the Callow process as the basis of its concentration
practice. Oil flotation methods appear to be the pro-
cess to which the Buckingham ores are most amenable.
The Quebec Graphite Company has also gone into the
manufacture of graphite products, such as flake lubri-
cants, graphite pastes, pipe-joint compounds and
foundry facings, and they intend to extend this list
to include graphite -greases, stove polish; electrodes

by their life’s training and practical experienee-i,n;y —and paints.

such matters, they are both prepared and qualified
to state their views or demands of labor upon any
question which may arise. On the other hand, at
last year’s conference it was evident that . the em-
ployers’ representatives were in a position to speak
only for themselves, or at most for the one particular
industry in which they were engaged, and it must be
admitted that, in general, they did not display a suf-
ficiently intimate knowledge of the wider aspects of
the various labor proglems that came up for discussion.
The delegates representing the general publie, also,
coyld do no more than express their opinions as in-
dividuals, and in no sense did they fairly represent
the class for whom they appeared—a class that surely
is as vitally interested in the establishment of har-
monious industrial relations as are either the employ-
ers or the employees. A conference so constituted can-
not possibly go very far towards solving permanently
the problems underlying industrial unrest. It might
be compared with a matech in which a team of ‘ama-
teurs, who have never previously played together, is
pitted against a well trained professional team. No
matter how able and resourceful the former may be
individually, their lack of understanding and com-
bination places them at a great disadvantage, and the
game must suffer. So with the conference, and un-
fortunately there is, on very important points, suf-
ficient antagonism between employers and employees
to render the parallel all the closer. Since there must
be two sides, let them be evenly matched and deter-
mind to play the game. As was stated in the Bulletin
in commenting on last year’s conference, ‘‘if industry
it to benefit to the fullest possible extent from such
meetings as the recent Conference, it is essential that
representatives of employers as well as employees
should be in a position to speak authoritatively for
the interests for whom they appear.

NOTES ON MINING OF MICA, GRAPHITE AND
MAGNESITE IN QUEBEC- :

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

The demand for Canadian mica continues to be
good; the prices are quite satisfactory, and in conse-
quence the mines of the Liévre-Gatineau region are
very active. The Blackburn mica mine, at McGregor
lake, one of the very few underground mica workings
in the country, has now reached a depth of 250 feet
on a slope of 60 deg. The Wallingford mines, at Per-
kins, are getting out some remarkably large sheet-
mica, a great proportion of which is shipped to Eng-

All the magnesite quarries are in operation in the
Grenville distriet. The Scottish-Canadian Magnesite
Company, which has installed a very complete and
modern plant for the production of dead-burned ma-
gnesite, is now turning out a product that finds a
ready market in the United States, in Canada and in
Europe. The North American Magnesite Company has
also built a very complete mill at Calumet, but, un-
fortunately, the starting has been delayed by the non-
delivery of some of the machinery. In the meantime,
:(he quarry has been active and the rock shipped, as
in the past, to the Longue Pointe cement plant, where
it-1s dead-burned in the rotary cement-kilns: The In-
ternational Magnesite Company, operating in Har-
rington township, is producing caleined magnesia,
used in the manufacture of flooring cement. The con-
sideration, by the Senate of the United States, of the
Magnesite Bill, which passed Congress in October last,
imposing a duty of #¢ per 1b. on dead-burned magne-
site entering the United States, has been postponed
until next December.

TALCUM FIGHTS FIRE.

Taleum powder, a leading ingredient of vanity cases,
was recently used in putting out a fire which other-
wise would have burned down a coal tar products
plant in Cincinnati, Ohio. The blaze which had
caught a huge tank of napthalene was smothered by
dumping upon it fifty-pound sacks of the well_known
complexion aid. '

In a yard near the burning plant where tanks con-
taining 300,000 gallons of oil, but as the fire was
checked they were not touched by the flames, accord-
ing.to an account in the current number of the Jour-
{lal of Industrial and Engineering Chemistry. This
is the first time that a cosmetic has been appl.ied with
puffs to the bright face of danger.

A large deposit of metallic arsenic is reported on
Alder Island, one of the smaller islands of the Queen
Charlotte group. Several claims have heen staked
covering the entire island, and samples taken indis-
criminately give returns from 18 per cent. to 24 per
cent. arsenie, while the locator states it is possible
to obtain specimens of the almost pure mineral. This
is the first deposit of the kind on record in Britisl'l
Columbia, although for years arsenic has heen pro-
duced as a by-product from the arsenopyrite ores of
the Hedley Gold Mining Company.—Fyrom the .four-
nal of Industrial and Engineering Chemigtry.
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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 & ENGINEERING, LTD.

~ WELLAND - ONTARIO

. T . R —




by Two Experts
Modern Tunneling

With Special Reference to Mine, Water-
Supply and Irrigation Tunnels,

By DAVID W. BRUNTON and JOHN A. DAVIS,
CONSULTING MINING ENGINEERS

Gives authoritative descriptions of methods of tunne
driving—discusses various types of plant and equipment

450 pages, 6 by 9  — 81 figures  — $4.50.

Just Out—And Going Strong
TECHNICAL WRITING

By T. A. RICKARD, EDITOR, Mining and Scientific

Press.
A necessity for all engineers who have reports to make.

178 pages, 5 by 72 — Price $1.50.

Send TODAY for On Approvac copies.
USE THIS COUPON.

Canadian Mining Journal,
Gardenvale, Que.

Gentlemen: Enclosed you will find remittance
o7y ot e Lo , for which please send me on
10 Days’ Approval the books indicated below:

If for any reason 1 should decide to return
these books, it is understood that you will refund
my money, provided the books are returned, post-
paid, within ten days after their receipt.

Name . .

C.M.J. 8-20-20.

THE CANADIAN MINING JOURNAL

The Independent Labor Party in Britain believes in
talking to the man at the wheel. They alsc have a
fondness for rocking the boat. Premier Lloyd George’s
hatred of a causeless or unnecessary war led him in
the past to brave the yelling of the mob, and as
skipper of the Ship of State he put her past some
nasty rocks between 1914 and 1918. If the old boat
wobbles today it will not be because the skipper  has
lost his skill, but because there is a mutiny in the
fo’s’cle.

WANTED—Mine Foreman for Nova Scotia mine;
must be experienced in drifting, shaft sinking, shaft
timbering, ete.; one who can train men to do such
work or who can bring a following of experienced
men with him. Single man preferred, as mine is
twenty miles from railroad and no family houses
available. Camp has electric light and good bunk
houses. Good board is provided. Write giving re-
ferences and salary desired, which will be supple-
mented with bonus in proportion to results achieved.
Address: Canadian Mining Journal, Box 17, Garden-
vale, P. Que.

POSITION WANTED—Mining Executive, married,
30, technical graduate, 8 years in responsible posi-
tions as Mining Engineer and Superintendent in
(Canada. Alse Buropean mining experience. Well
recommended, proven ability and capacity. Apply,
Box 18, Canadian Mining Journal, Gardenvale, P. Q.

EOR SALE

—_————

1—20 x 42 Jenckes First Motion, Double Drum Mine Hoist, Fric-
tion Drums 72 x 30, Corliss Twin Engine complete with 1200/
114 7 Cable.

1—14 x 20 Jenckes Geared Double Drum Mine Hoist, Friction
Drums 72 x 48 with special Reduction Gears and extra 67
Shaft for Electric Drive.

(Note. Was operated at times with 150 H.P. Motor since
removed.)
12007 17 Cable on Drums.

1—36 x 24 Jenckes Jaw Crusher, Bolted Pitman, Manganese Jaw
Plates.

1—300 H.P. C.G.E. Variable Speed, Slip Ring Motor, 2000V .,
3 phase, 60 cycle, 300 R.P.M., Type 1 Complete with out-
board bearing, Resistance Frames and 60 x 24 (C.1. Sheave
for Rope Drive, Starter, etc.

2300 H.P. Westinghouse Type ‘C° Constant Speed Motors,
2000V., 490 R.P.M. complete with Starters, outboard bear-
ings, 36 x 24 C. 1. Pulleys and adjustable sliding Bases.

1—Briquetting Mill complete, rated capacity 5 tons per hour,
manvfactured by The Henry S. Mould Company, Pittsburg, Pa.

1—247 S. & A. Type A.C. Troughing Belt Conveyor. Distance
C. to C. Head and Tail Pulleys 102"

1—247 Link Belt Company's Troughing Belt Conveyor, C. to C.
Pulleys 1167.

4—Standard Gauge Slag Cars, capacity of Bowl 225 cubic feet.

1—51-2 x 87 C.B. B.V. Canada Foundry Vertical Triplex Plunger
Pump, Direct Geared to 25 H.P. C.G.E. 550V. Motor.

We have a large assortment of Mine Cars and Steam Pumps

and mtiscellaneous equipment, and will gladly send booklet on

request.

Immediate Shipment.
to:

CANADA COPPER CORPORATION Limited (N.P.L.)

908 Vancouver Block,
VANCOUVER, B. C.

Write or Wire for Prices and Information
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What the N.Y. “Times’’ says about
Hardinge Conical Mills.

The New York “Times” of July 4th contained
a very interesting article on the new ore-
dressing laboratory at the Columbia School of
Minez. It is in reality a small plant reprodu-
cing actual mill conditions, using the most up-
to-date and approved equipment.

t?’(tt"

From the siatement in the N.Y. “Times” of
July 4, 1920, by the Dean of the Columb a
£chool of Mines, and Arthur F. Taggart, kro-
fessor of Oie L.e.s.ug.
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Hardinge Mills are rapidly becoming the
standard equipment for intermediate and
fine grind.ng in metallurgical plants the
world over. They meet the moilern demand
for large capacity, low operating cost and
produce the desired product.

B=ccccece

Our “Grinding Data” Bulletins give detailed
facts and figures compiled from the reports
of operators grinding a wide variety of ores.
We will be glad to send them on request,
and the services of our engineers will be
gladly given in the solution of any grinding
difficulties you may be experiencing.

DRANCH OFFICES

Denvircos | DENVER.COLO., FIRST NATIONAL BANK. BUILDING |, ACORESS
0. | SDOKANE,WASH., OLD NATIONAL BANK. BUILDING | HARDINGMIL

ERITH.ENG. NEW YORK™

SALT LAKE CITY, UTAH, NEWHOUSE BUILDING
LONDON, ENGLAND, SALISBURY HOUSE
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MEAD MORRISON’

|

Getting along without the Switching Locomotive

How long does it take you to spot that car?

How do you get the emptxes back on the
other siding ?

This CAR PULLER requires only ONE MAN.

The capacity of the Puller is a Rope Pull of
3,500 pounds at a rope speed of 60 feet a
minute.

Furnishes DEPENDABLE SERVICE

under all conditions

Put Your Problem
Up To Us!

AGENTS:
HARVARD TURNBULL, Toronto
KELLY POWELL, Winnipeg
ROBERT HAMILTON, Vancouver

CANADIAN MEAD-MORRISON CO| COJ

LIMITED
285 BEAVER HALLHILL

MONTQEAL WLLLAND ONT ‘

The Process of
Greatest Serviceability
Economy and Flexibility

Whether your problem involves the joining or
sundering of metals or the maintenance of
machinery, you will eventually come to Prest-
O-Lite oxy-acetylene welding because of 1ts
greater range of serviceability, its economy
and flexibility.

Prest-O-Lite, the purest acetylene, supplied in
convenient, portable cylinders, is the gas
without limitations, dissolved chemically so
that a large quantity is available in small

Rt

DISSOLVED ACETYLENE

“The Universal Gas with the Universal Service’’

Prest-O-Lite Service insures prompt leplace-
ments and a steady supplv Once your in-
itial shipment of cylinders is at hand, you are
ready for any kind of flame- heatmor opera-
tion—from the lightest soldering or brazing
to the heaviest welding and cutting.

We'd like to tell you more about Prest-O-Lite
Service and the plan under which our users
enjoy it. Write:

PREST-O-LITE COMPANY
of Canada, Limited
Department C—108

Prest-0-Lite Building
TORONTO, ONT.
Branches: Montreal, Toronto,
Winnipeg
" Plants at:—

Toronto, Ont. Shawinigan FFalls, P.Q.
Merritton, Ont. St. Boniface, Man,
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Where DURABILITY counts

USE OUR -
“MADE IN CANADA"

WIRE ROPE

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

N Scotia Steel a;id Coal Co., Limited

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

Manufacturers of Hammered and Rolled Steel for Mining Purposes

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

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW GLASGOW, NOVA SCOTIA

—— : S

The Minerals of Nova Scotia

THE MINERAL PROVINCE OF EASTERN CANADA

COAL, IRON, COPPER, GOLD, LEAD, SILVER, MANGANESE, GYPSUM, BARYTES, TUNGSTEN, ANTIMONY,
GRAPHITE. ARSENIC, MINERAL PIGMENTS, DIATOMACEOUS EARTH.

Nova Seotia possesses extensive areas of mineral lands and offers a great field for those desirous of
investment.
C 1 Over six million tons of coal were produced in the province during 1916, making Nova .Scotia
o by far the leader among the coal producing provinees of the Dominion.
I'he provinee contains numerous districts in which occur various varieties of iron ore, practically
Iron at tide water and in touch with vast bodies of fluxes. Deposits of particularly high grade
manganese ore occur.at a number of different locations. ¥
Gold Marked development has taken place. in this industry the past several years. The gold fields
of the province cover an area approxXimately 3,500 square miles. The gold is free milling and
is from 870 to 970 fine. :

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

High grade cement making materials have been discovered in favorable situations for shipping.
Government core drills ecan be had from the department for boring operations.

The available streams of Nova Scotia can supply at least 500,000 h.p. for industrial purposes.
Prospecting and Mining Rights are granted direct from the Crown on very favorable terms,

Copies of the Mining Law, Mines Reports, Maps and other Literature may be had free on application to

HON. E. H. ARMSTRONG, - HALIFAX, N.S

Commissioner of Public Works and Mines
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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

every 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 Cups

Tamping Bags

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

best.

Canadian Explosives Limited

Factories at :

Beloeil, Que.
Vaudrueuil, Que.
Windsor Mills, Que.
Waverly, N. S.
Nanaimo, B. C,
Northfield, B. C.

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

Halifax Montreal

Toronto Timmins

Ottawa Edmonton

Victoria Prince Rupert

Cobalt Sudbury

Winnipeg Vancouver

Nelson

Bowen Island, B. C.
Parry Sound, Ont.
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The Canadian Miners’ Buying Directory.

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

A.C. Unite:
MacGovern & Co.

Agitators:
The Dorr Co.

Alr Moists:
Canadian Ingersoll-Rand Co., l.td
Mussens, Limited.

Alloy and Carbon Tool Steel:
H. A. Drury Co., Ltd

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

Alternators:
MacGovern & Co.

Spielman Agencies, Regd.
Al um:

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

Antimony:
Canada Metal Co.
Antimonial Lead:
Pennsylvania Smelting Co.
Arrester, Locomotive Spark:
Hendrick Manufacturing Co.
Arsenic White Lead:
Coniagas Reduction Co.
Assayers’ and Chemists’ Supplies:
Dominion Engineering & Inspe tion (‘o
Lymans, Limited
Mine & Smelter Supply Co.
Pennsylvania Smelting Co.
Stanley, W. F. & Co., Ltd.

Ash Conveyors:
Canadian Link-Belt Company

Ashes Handling Machinery:
Canadian Mead-Morrison Co., Limited
Canadian Link-Belt Co., Ltd.

Apsayers and Chemists:
Milton L. Hersey Co., I.td.
Campbell & Deyell
Ledoux & Co.

Thos. Heys & Son
C. L. Constant Co.

Asbestos:

Everitt & Co.

Balls:
Canadian [oundries and Forgings, Ltd
Canadian Steel Foundries, Ltd.
Hull Iren & Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Wabl Iron Works.
The Hardinge Conical Mill Co.

Ball Mills:
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 Wabi Iron Works,
Balances—Heusser;
Canadian Fairbanks-Morse Co., Ltd.
Mine and Smelter Supply Co.

Babbit Metals:
Canada Metal Co.
Canadian Fairbanks-Morse Co., Ltd.
Hoyt Metal Co.

Ball Mill Feeders:
Fraser & Chalmers of Canada, Ltd.
Hardinge Conical Mill Co.
Hull Iron & Steel IFoundries, Ltd.

11 Mill Linings:
- Hardinge Conical Mill Co.
Hull Iron & Steel Foundries, Ltd.
Belting—Leather, Rubber and Cotton:
Canadian Tairbanks-Morse Co.. Ltd
Canadian Link-Belt Co., Ltd.
The Mine & Smelter Supply Co.
Northern Canada Supply Co.
Jones & Glasco.
§ J
Mﬁ}l{l T. Gilman & Co
Gutta Percha & Rubber, Ltd.

Belting—Silent Chain:
anadian Link-Belt Co., Ltd

Hans Renold of Canada, Limited, Montreal, Que.

Jones & Glassco (Regd.)

Belting (Transmission):
Goodyear Tire & Rubber Co

.

Belting (Elevator):
Goodyear 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 Supply Co.
Fraser & Chalmers of Canada, Ltd.

Boilers:
Northern Canada Supply Co.
Canadian Ingersoll-Rand Co., l.td.

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,

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 Aguamarines:
Diamond Drill Carbon Co.

L.td

Bridges—Man Trolley and Rope Operated—Material Handling:

anadian Mead-Morrison Co., Limited

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

Buckets:
Canadian Ingersoll-Rand Co., Ltd.
Canadian Mead-Morrison Co., Limited
The Electric Steel & Metals Co.
R. T. Gilman & Co.
Hendrick Manufacturing Co.
Canadian Link-Belt Co., Ltd.
Marsh Engineering Works
Mussens, Ltd.
MacKinnon Steel Co., Ltd.
Northern Canada Sup;f)ly Co.
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works

Buckets, Elevator:
Canadian Link-Belt Co., Ltd.
Hendrick Mfg. 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 Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Mine & Smelter Supply Co.
Mussens, Lta.

The Wabi Iron Works
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PROVINCE OF QUEBEC
MINES BRANCH

Department of Colonization, Mines and Fisheries

1 he chief minerals of the Probg'nce 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 uearest
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 of the claim, work on it must be per-
ormed to the extent of at least twenty-five days of eight hours. - S

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

MINING LICENSE. The mining license may cover 40 to 200 acres in unsurveyed territory. The price of this license
s Fifty Cents an acre per year, and a fee of $10.00 on issue. It is valid for one year and is renewable on the same terms,
on producing an affidavit that during the year work has been performed to the extent of at least twenty-five days labour

on each forty acres.

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

The attention of prospectors is specizlly 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 exist.

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 wvury
reduced rates for the benefit of miners and prospectors in the Province of Quebec. The well equipped laboratories of t\is
{nstitution 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: Placar Gold, $75,722,603; Lode Gold, $100,272,431 ; Silver,
$50,432,304 ; Lead, $43,821,106; Copper, $153,680,965; Zine, $16,818,487 ; Coal and Coke, $‘199"123.323:
Building Stone, Brick, Cement, etc., $29,991,757 ; Miseellaneous Minerals, $786,918; making its mineral pro-
duetion 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, i]](g]usiv(;
$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 vear 191
$37,010,392; for the year 1918, $41,782,474; for the year 1919, $33,296,313. 5 5

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 Provinece are more liberal and the fees lower than those of any other Pro-
vinee 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 gnaranteed hy

Crown Grants.
Full information, together with Mining Reports and Maps, may be obtained gratis by addressing

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia.
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Cables— Wire: d
Standard Underground Cable Ceo. of Canada. Ltd.
Canada Wire & Cable Co. 4
Fraser & Chalmers of Canada, Ltd.

Northern Electric Co., Ltd.
Osborn, Sam’l (Canada) Limited.
R. T. Gilman & Co.
Cable Railway Systems:
Canada Wire & Cable Co.
Canadian Mead-Morrison Co., Limited.

Cam Shafts;

Canada Foundries & [Forgings, Ltd.

Hull Iron & Steel Foundries, Ltd
Car Dumps:

Sullivan Machinery Co.

R."T Gilman & Co. -

Canadian Fairbanks-Morse Co.. l.td

Canadian Mead-Morrison Co., Limited.

CGarbide of Calcium:

Canada Carbide Company,

Cars:

. Canadian

Canadian

Ltd.
Foundries and Forgings, L.td
Ingersoll-Rand Co., Ltd.
Canadian Fairbanks-Morse Co., Ltd.
Canadian Mead-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,
Mussens, Limited
R. ‘'T. Gilman & Co. y
The Wabi Iron Works
Wheels and Axles:
Canadian Car Foundry Co.,
Burnett & Crampton
Hull Iron & Steel Toundries,
John J. Gartshore
Marsh Engineering Works, Ltd
Osborn, Sam’l (Canada) Limited.
The Electric Steel & Metals (o
The Wabi Iron Works
Carriers (Gravity):
Jones & Glassco
Castings—Brass
The Canada Metal Co.,
Castings (Iron and Steel)
Burnett & Crampton
Canadian Steel Foundries, 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.
Cement Machinery:
Northern Canada Supply Co.
Hadfields, Limited
Hull Iron & Steel Foundries, Ltd.
Osborn, Sam’l (Canada) Limited.
Fraser & Chalmers of Canada, Ltd.
Canadian TMairbanks-Morse Co., Ltd
The Electric Steel & Metals Co.
R. T Gilman & Co.
Burnett & Crampton
Chains:
Jones & Gltssco
Northern Canada Supply Co.
Canadian Fairbanks-Morse Co., Ltd
Canadian Link-Belt Co., Ltd.
Gree;lllng. B.,, Wire Co., Ltd.
hain Drives:
¢ Jones & Glassco (Regd.)
Chain Drives—Silent and Steel Roller:
Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Mo treal Que
emical Apparatus:
- Mine and Smelter Supply Co.
hemists:
p Canadian Laboratories
Campbell & Deyell
Thos. Heyes & Sons
Milton Hersey Co.
Ledoux & Co.
Constant, C. L. Company
3 me Ore:
onm'rhe Electric Steel & Metals Co.
Bverett & Co.
lassifiers:
s -Mlne and Smelter Supply Co.
Mussens, Limited
Fraser & Chalmers of, Canada, L.td
The Wabl Ir.. Works
R. T. Gilman & Co.
The Dorr Company
tches:
i Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Montreal, (
Coal:
Dominoion Coal Co.
Nova Scotia Steel & Coal Co. .
al Cutters:
o Osborn, Sam’l (Canada) Limited.
Sullivan Machinery Co.
Canadian Ingersoll-Rand Co., Ltd.
Ooal Crushers:
Canadian Mead-Morrison Co., Limited
Canadian Link-Belt Co., Ltd.
Coal Mining Explosives:
Canadian Hxplosives, Ltd.
Giant Powder Company of Canada, Ltd.

Ltd

Car
Ltd 5

Ltd

Ltd

; (_!onveyor Flights:
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Directory.— (Continued)

‘Machinery:

Canadian Rock Drill Co. .
Denver Rock Driil Mtg. Co., Ltd.
OUsborn, Sam’l (Canada) Limited.
Canadian Ingersoll-Rand Co., Ltd.
Sullivan Machinery Co.
Marsh Engineering Works
Hadfields, Ltd.
Hendrick Mfg. Co.
Fraser & Chalmers of Canada,
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.

BEveritt & Co.
Compressors—Ai{r: b

Canadian Fuairbanks-Morse Co., Ltd
Smart-Turner Machine Co.
Canadian Ingersoll-Rarnd Co., Ltd.
Northern Canada Supply Co.
MacGovern & Co., Inc.
R. T. Gilman & Co.
Fraser & Chalmers of Canada, Ltd.
Musser. ;, Li.v ited
The Mine & Smelter Supply €o.

Coas

Limiten

> Concrete Mixers: J

Canadian Fairbanks-Morse Co., Ltd
Northern Canada Supply Co. -
Gould, Shapley & Muir Co., Ltd
MacGovern & Co, inc
Mussens, Limited
R. T. Gilman & Co.
Condensers:
Canadian Fairbanks-Morse Co., Ltd
Smart-Turner Machine Co.
Northern Canada Supply Co.
MacGovern & Co., Inc.
Concentrating Tables:.
The Mine & Smelter Supply Co.
Deister Concentrator Co.
The Wabi Tron Works
Converters:
" 'Northern Canada Supply Co.
MacGovern & Co,. Inc.
Conveyors—McCaslin Gravity Bucket:
Canadian Mead-Morrison Co., Limited.
Contractors’ Supplies:
Canadian Fairbanks-Morse Co., Ltd.
Consnlters and Engineers: }
Hersey Milton Co., Ltd.
Conveyors:
Canadian Link-Belt Co., Ltd.
The Mine & Smelter Supply Co.
Jones & Glassco (Regd.)
Conveyor Belts:
& Rubber, Ltd.

Gutta Percha
Canadian Link-Belt Co., Ltd.
Hendrick Mfg. Co.. Ltd.
convoyor—'.l'rourh—noltz
Canadian Fairbanks-Morse Co., Ltd
Canadian Link-Belt Co., Ltd.
Hendrick Mfg. Co.
Mussens, Limited
Jones & Glassco (Roller, Relt and Chain)
Hendrick Mfg. Co.
The Wabhi Iron Works
Conical Mills:
Hardinge Conical Mill Co.
Copper:
g‘he ('J'adnaida Metal Co., Ltd.
‘onso
PR i ated Mining & Smelting Co.
t’mn“a;m-z Renold of Canada, Limited, Montreal, @
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.
ganad'a. Wge & Cable Co.
reening, B., Wir 0., s -
Crucibles: . i o
f"i?‘:reafﬂ?n gulsrbn‘l:ts-Mnrse o 138
ne melte 1 ¢
crn-r)‘\er Balls: gt g
anada Foundries & Forgings. T ta
Hull Tron & Steel F‘onndrh-.z‘r,'m"pd Ol Q..
Osborn, Sam’l (Cahada) Limited.
Swedish Steel & Importing Co.. Ltd.
Crushers:
Canadian Fairbanks-Morse Cn
Canadian Steel Foundries. IL.td
Hull Tron & Steel Foundries, Ltd.
Hardinge Coniecal Ml Co
Osborn, Sam’l (Canada) Limited.
The Wlantric Qtsel & Metals Co., Ltd
R. T. Gilman & Co.
T.vmans, Ltd.
Mussens, Limited W

r.td
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THE CONIAGAS REDUCTION

COMPANY, LIMITED

St. Catharines . Ontario

.Smelters and Refiners of Cobalt Ores

Manufacturers of
Copper Sulphate
Bar Silver—Electrically 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 PLAHTEAVY -

FOR PRICES fm}v S
AND SPECIAL

SPECIFICATIONS MACHINER Y

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

e S e ————— e
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Elevators:
HT:EI?:%:: &Lt?:‘:llte:ttier sipdiian Canadian Mead-Morrison Co., Limited.
Frase: &'Oha.lmern of Canada. L' Canadian Link-Belt Co., Ltd.
The fv-m lron Works Sullivan Machinery Ce.
Cut Gears: i’:lloxc'ltrl;elrén Cﬁna?f.dSupply Co.
- s 1, Que. adfields, mite
Hans Renold of Canada, Limited, Montrea Fraser & Chalmers of Canada, Ltd. .
Cyanide: Jones & Glassco (Regd.)
American Cyanamid Company. - l\le:xswsl.)_Iiimlt%% =
Cyanide Plant Equipment: e Wabi Iron Works
¥ The Do,.,.t C& - Engineering Instruments:
The Mine & Smelter Supply Co. C. L. Berger & Sons
. C. Units: Engines—Automatic:
: cMa(:go'vern Co. Canadian Fairbanks-Morse Co., Ltd.
SRy, Canadian Mead-Morrison Co., Limited.
e L o Mashiias” G, Fraser & Chalmers of Canada, Ltd.
Canadian Mead-Morrison Co., Limited. Engines—Gas and Gasgoline;
Marsh Engineering Works Canadian Fairbanks-Morse Co., Ltd.
R. T. Gilman & Co. Alex. Fleck
Canadian Fairbanks-Morse Co., Ltd. Fraser & Chalmers of Canada, Ltd.
Mussens, Limited sOsR;:m, i:{un'é! (Ca.mgla,) Limited.
ullivan Machinery Co.
Diamond Drill Contractors: Gould, Shapley & M ir Co., Ltd.
Diamond Drill Contracting Co. MacGovernp&yCo u ¥
lsL‘. .{ithn'gryear‘gompany The Mine & Smelter qupply Co
m rave Engines—Haulage:
Sullivan Machinery Co. Canadian Ingersoll-Rand Co., Ltd., Mortreal, Q-
Diamond Tools: Canadian Mead-Morrison Co., Limited.
Diamond Drill Carbon Co. Marsh Engineering Works
Diamond Importers: Fraser & Chalmers of Canada, Ltd.
Dlamond Drill Carbon Co. Engines—Marine:
Digesters Slan%iian FaxlzrtgnksI-Morse Co. Ltd.
B Works acGovern 0., Inc
m”‘:a""""‘" Chicago Bridge and Iron Swedish Steel & Importing Co., Ltd.
Engines—Steam:
Lanﬁd% Fox‘é‘ngléiesl % Fo&‘gilngsi‘t{;td S Canadian Fairbanks-Morse Co., Ltd.
Hu 2 ;on eel Foundries, gan'la"dlé’ill Mead&;Mgrrison Co., Limited.
Dredger L H man 0.
anadian Steel Foundries, Ltd. MacGovern & Co.,

“Hull Iron & Steel Foundries, Ltd.

Inc.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.

Engines—Stationery:
Hadfields, Limited Swedish Steel & Importing Co., Ltd.
Dredging Machinery: Engineers:
anadian Steel Foundries, Ltd. Genéral Miretnsarin Co. N Yorl
Canadian Mead-Morrison Co., Limited. The Derr C§ g Co., New York
Hadfields, Limited =
Hull Iron & Steel Foundries, Ltd. erro-Alloys (all Classes):
R Gliman & Co. < dEverltt & Co.
Dred, eed Water Heaters:
Sﬁg\. Whyte & Co. MacGovern & Co.
Greening, B., Wire Co., Ltd. Fire Fighting Supplies:
R. T. Gilman & Co. 5 gllitthat Perzclhatg: Rubber, Ltd.
Drills, Air and Hammer: ashlights—Eleotric:
Canadian Ingersoll-Rand Co., Ltd. Spielman Agencies, Regd.
Canadian Rock Drill Co. Flood Lamps:
Denver Rock Drill Mfg. Co., Ltd. Northern Electric Co., Ltd.

Sullivan Machinery Co.

; Flourspar:
Bhor, ment (Canodu). Limited e i e g e
% 3 0.
The Mine & Smelter Supply Co. Forges:
rnlMusz!:::.a. Limited ganta}?ian gaiﬂ:!ankss-McirsecCo.. Ltd.
Drillg—Core: orther 0.
Can;.d{:m Ingers&)ll-Rand Co., Ltd. Forging: S g
BE. J. Longyear Company Canadian Mead-Morrison Co., Limit
ed.
gmﬂ?’:l"‘d 3‘:%:1'?1‘;?_ D(r;i(:l Co. - Canadian Foundries and Forgings, Ltd.
. s y Co. Hull Iron & Steel Foundries, Ltd
Drills—Diamond: Smart-Turner Machine Co.
Sullivan Machinery Co. Hadfields, Limited
rézor:]th?r(r’\n S)?:a?fac osmuggrl‘); Co. Fraser & Chalmers of Canada, Ltd.
Drin_Bisel—Mining: i
0 Dy o Ltd. Canadian Steel Foundries, Ltd.
t{adﬂelds leited Hull Iron & Steel Foundries, Ltd.
International High Speed Steel Co., Rockawaw 2 +0lin.J. Gartahors
Osborn, Sam’l (Canada) Limited. Frequency Changers:

Mussens, Limited

MacGovern & Co., Inc.
Swedish Steel & Importing Co., Ltd.

Furnaces—Assay:
Drill Steel Sharpeners: Canadian Fairbanks-Morse Co., Ltd.
Canadian Ingersoll-Rand Co., Ltd. Lymans, Limited
Canadian Rock Drill Co. Mine & Smelter Supply Co.
Dem{]er R%:k Ddrlllngg Co., Ltd. Puse:
Northern Canada Supply Co Canalian BEx
plosives
%“;g’o‘;;" gg;“”i'"}%';lyngm) Yiimifted: Giant Powder Company of Canada, Ltd.
The W'abl Iron Worls Ga.:l.(;rthern Canada Supply Co.
Drills—Electrio: T H
Cam;.dian N}“ai}:}aanks-Morqe Co., Ltd. Gearcl;?tta o pe SR
ac
g‘(’:‘,‘t;:,’.‘n mect:f:ycgo Ltd. ?ans l;zenGcild of C%{na%a Limited, Montreal, Que.
Dﬂnl—!if‘l sF"”l.a and Carbon: GQ&rloy(lzilt)' R S
Canad b - {ba"ks'M‘"‘“ Co.. l.td. Hull Tron & Steel Foundries, Ltd.
Osborn, Sam’l (Canada) Limited. Canadian Link-Belt Co., Ltd.
B atiolde, Tamitea Gears, Machine Out:
o A Canadian Fairbanks-Morse Co. Ltd.
ynamite Canadian Steel Foundries, Ltd.
Canadian Explosives The Electric Steel & Metals Co.
Giant Powder Company of Canada, Ltd. The Hamilton Gear & chine Co.
Northern Canada ‘Supply Co Fraser & Chalmers of Canada. Ltd.
D The Wabi Iron Works
Canadlan Fairbanks-Morse Co.. ".t1 Granulators:
M;cnovern & Company Hardinge Conical Mill Co.
Ejectors Grinding Wheels:
Canad(an Fairbanks-Morse Co. Ltd Canadian Fairbanks-Morse Co.. Ltd
Canadian Ingersoll-Rand Co.. Ltd Gold Refiners

Naortharn Canada Supplv Co Goldsmith Bros
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Gold Trays;

. Canada Chicago Bridge & 'Iron Works

Hose (Air Drill):
Goudyear 'L'ire & 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 (Suoction):
Goodyear Tire & Rubber Co.
Gutta Percha & Rubbex‘ Ltd.
Hose (Steam):
Goodyear Tire & Rubber Co.
Gutta Percha & Rubber, Ltd.
Hose (Water):
Goodyear Tire & Rubber Co.
Gutta Percha & Rubber, Ltd.
Hammer Rock Drills:
Canadian Rock Drill Co.
Denver Rock Drill Mfg. Co., Ltd.
Osborn, Sam’l (Canada) Limited.
Mussens. Limited
The Mine & Smelter Supply Co.
Hangers and Cable:

Standard Underground Cable Co. of Canada, Lt

High Speed Steel:
Canadian Tairbanks-Morse Co. Ltd.
II. A. Drury Co., Ltd.
Osborn, Sam’l (Canada) Limited.
Hadﬂelds 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.
Hoists—Alr, Electric and Steam:
Canadian Ingersoll-Rand Co., Ltd.
Canadian TFairbanks-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.
Holsting 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., Ltd. -

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:

Gutta Percha & Rubber, Ltd

Northern Canada Supply Co
Hose (Steam, Air, Water):

Gutta Percha & Rubber, Ltd.
Hydraulic Machinery:

Canadian Fairbanks-Morse Co., Ltd.

Hadfields, Limited
MacGovern & Co., Inc
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works
Industrial Chemists:
Hersey, M. & Co., Ltd.
Ingot Copper:
Canada Metal Co., Ltd.
Hoyt Metal Co.

Insulating Compounds:

Standard Underground Cable Ce. of Canada, Ltad.

Inspection and Testing:

Dominion Engineering & Inspection Co.

Inspectors:
Hersey, M. & Co., Ltd.

Jacks:

Can. Brakeshoe Cg
Northern Canada upply Co.
R. T. Gilman & Co.
Mussens, Limited

Jack Bcrews:

Canadian Foundriea and Forgings. T.td

Laboratory Machinery

Mine & Smelter Bupply Co.
nmm—-‘onylono:

Dewar Manufacturing Co., Inec.

Lam! arbide:
ewar Manufacturing Co., Imo

Canadian Fairbanks-Morse Co., Ltd.

Canadian Fa.‘lrbanks—Morse Co., Ltd.

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

3 Lamps:

Dewar Manufacturing Co., Inc.

Lanterns—Electric:
Spielman Agencies, Regd.

Lead (Pig):
The Canada Metal Co., Ltd.

Consolidated Mining & Smelting Co.

Levels:
C. L. Berger & Sons

Locometives (Steam, Compressed Air and Storage Sto(
Ltd

Canadian Fairbanks-Morse Co.,

H. K. Porter Company

R T. Gilman & Co

Fraser & Chalmers of Canada, Ltd.
Mussens, Limited

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

Machinists:
Burnett & Crampton

Machinery—Repair Shop:

Canadian Fairbanks-Morse Co., Lta.

Machine Shop Suppliss:

Canadian Fairbanks-Morse Co., Ltd.

Magnesium Metal:
BEveritt & Co.
Hull Iron & Steel IMoundries, Ltd
Manganese Steel:
Canadian Steel Foundries, Ltd.
The Electric Steel & Metals Co. -
Hadfields, Limited
Osborn, Sam’'l (Canada) Limited.
Hull Iron & Steel FFoundries, 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 & Smeltlng (),
Canada Metal Co.
C. L. Constant Co.
Everitt & Co

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:

of Canads

Canada Chicago Bridge & Iron Works

Mica:
*  Bveritt & Co.
Diamend Drill Carbon Co.

Mining Engineers:
Hersey‘hll‘[ Co., Ltd.

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

Tnternational High Speed Steel Co., Rockaway, N

Mining Requisites:
Canadian Steel Foundries, Ltd.
Dominion Wire Rope Co., Ltd.
Hadfields, Limited
Osborn, Sam’l (Canada) Limited.
Hull Iron & Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Ltd.
The Hlectric Steel & Metals Co.
The Wabi Tron Works

Mining Ropes:
Dominion Wire Rope Co., Ltd.

Mine Surveying Instruments:
C. L. Berger & Sons

Molybdenite:
Everitt & Co.

Monel Metal (Wire, Rod, Sheet and Found.

International Nickel Co.
Motors:

Canadlan Fairbanks-Morse Co., Lta.

T. Gilman & Co.
‘VIacGovem & Co.
The Mine & Smelter Supply Co.
The Wabi Iren Works

Ty Metal):
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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., Ltd.

Nickel Anodes:
The Mond Nickel Co., Ltd.

'Nickel Salts:
The Mond Nickel Co., Ltd:

Nickel Sheets:
The International Nickel Co. of Canada
The Mond Nickel Co., Ltd

Nickel Wire:
The Mond Nickel Co.. Ltd
The International Nickel Co. of Canada

0il Analysts:
Constant, C. 1. Co.

Ore Handling Equipment:
Canadian Mead-Morrison Co., Limited.
Canadian Link-Belt Co., Ltd.

Ore Sacks:
Northern Canada bupply 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:
C. L. Constant Co.
Geo. G. Blackwell
&'onsolidated Mining and Smelting Co. of Canada
Oxford Copper Co.
(anada Metal Co.
Hoyt Metal Co.
Everitt & Co.
Pennsylvania Smelting Co

Packing:
~ (Canadian Fairbanks-Morse Co., l.td.
Gutta Percha & Rubber, Ltd.
Paints—Special:

Spielman Agencies, Regd.
Perforated Metais:
Northern Canada Supply Co.
Hendrick Mfg. Co.
Canada Wiie and Iron Goods Company.
Greening, B., Wire Co.
Permigsible Explosives:
Giant Powder Company of Canada, Ltd.
ig Tin:
l.,"'Cana.da Metal Co., Ltd.
Hoyt Metal Co.

Pig Lead: -
Canada Metal Co., Ltd.
Hoyt Metal Co.
I'ennsylvania Manufacluxlng Co.

Pillow Blocks:
Canadian Link-Belt' Company

es:
o Canadian Fairbanks-Morse Co., Ltd
Canada Metal Co., Ltd.
Consolidated M. & S. Co.
Northern Canada Supply Co.
R. T. Gilman & Co.

Pipe Fittings:
Canadian Falrbanks Morse Co., Lt l.
ipe—Wood Stave:
ks Pacific Coast Pipe Co.
Mine & Smelter Supply Co.
n Rock Drills:
P“t?vluz.sens Limited
Mine & Smelter Supply Co.
late Works:
- John Inglis Co.. Ltd
Hendrick Mfg.
The Wabi Iron Works ¥
MacKinnon Steel Co., le.

latinum Refiners:
k' goldsmith Bros.
eumsatic Tools:
i Canad!a Ingersoll-Rand Co., Litd
ilman & Co.

Powder:
Giant Powder Company of Canada, Ltd.

Pro and Machinery:
%e Efectrlc Steel & Metals Co.

B. J. Longyear Company
Standard lamond Drill Co.

Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, L
The Wabl Iron Works

Pumps—Pneumatic:
Canadian Fairbanks-Morse Co., Ltd.
Smart-Turner Machine Ce.
Sullivan Machinery Co.

Pumps—Steam: :
Canadian Fairbanks-Morse Co., Litd.
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.
Fraser ‘& Chalmers of Canada, Ltd.
The Wabi Iron Works

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

Pumps—Vacuum:
Canadian Fairbanks-Morse Co., Ltd
Smart-Turner Machine Co.
The 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 Works

Pulverizers—Laboratory:

Mine & Smelter Supply Co.

The Wabi Iron Works

Hardinge Conical Mill Co.
Pumps—Boiler Feed:

Smart-Turner Machine Co.

Northern Canada Supply Co.

Caradian Fairbanks-Morse Co., Ltd.

IFraser & Chalmers of Canada, Lt.,

Mussens, Limited

Mine & Smelter Supply Co.

Pumgs—Centrlfugal'

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 & Smelter Supply Co.

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

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.
I'raser & Chalmers of Csnada, Ltd.
Mine & Smelter Supply Co.
The Electric Steel & Metals Co.
The Wabi Iron Works
mart-Turner Machine Co.

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

Rallg; ;5

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

Railway Supplies:
Canadian Fairbanks-Morse Co.. L.td.

'

Refiners: &
Goldsmith Bros.

Riddles: '
Hendrick Mfg. Co.

Roller Chain;

Hans Renold of Canada, Limited Montreal, Que.
Canadian Link-Belt Co., Ltd.
Roofing:
Canadian Fairbanks-Morse Co., Lta
Northern Canada Supply Co.
Rope—Manilla:
. Osborn, Sam’l (Canada) Limited.
"Mussens, Limited
Rope—Manilla and Jute:
Jones & Glassco
Northern Canada Supplv Co
Osborn, Sam'l (Canada) Limited. '
Allan. Whyte & Co. f 2
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Rope—Wire:
Allan, Whyte & Co.
Canada Wire & Cable Co.
Dominion Wire Rope Co., Lid.
Greening, B. Wire Co.
Northern Canada Supply Co.
Mussens, Limited

Rolls—Crushing
Canadian Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Litd.
Hull Iro. & Steel Foundries, i.td
Osborn, Sam’l (Canada) Limited.
Hadfields, Limited
The Electric Steel & Metals Co.
Mussens, Limited
The Wabi Iron Works

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

Screens:
Greening, B. Wire Co.
Hendrick Mftg. Co.
Mine & Smelter Supply Co.
Canada Wire and Iron 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:
Bveritt & Co.

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

Shaft 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., Ltd.
Fraser & Chalmers of Canada, Ltd.
Hull Iron & Steel Foundries, Ltd.
The Hlectric Steel & Metals Co.
The Wabi Iron Works
Shovels—Steam:
nadian Foundries and Forgings, Ltd.
nadian Mead-Meorrison Co., Limited.
Osborn, Sam’l (Canada) Limited.
R. T. Gilman & Co.

Ship Bunk E ui
Canadl ea tlson Co., Limited.
Silent cluin-

Canadian Link-Belt Co., Ltd.

Hans Renold of Canada Limited, Montreal, Que.
Silent and Steel Roller

Canadian Llnk-Belt Co., Ltd.

Jones & Glassco (Regd.)
Siline:

Coniagas Reduction Co.

Saline Refiners:
Goldsmith Bros.

Smelters:
Goldsmith Bros.
Sledges:
nada Foundries & Forgings, Ltad.
Smoh Stacks:
Hendrick Mfg. Co.
MacKinnon Steel Co., Ltd
Marsh Engineering Works
The Wabi Iron Works
Special Machinery:
John Inglis Co., Ltd.
Spelter:
. The Canada Metal Co., Lid.
Consolidated Mining & Smelting Co.
Sprockets:
Hans Renold of Canada, lelted Montreal, Que.
Canadian Link-Belt Co., Ltd.
Jones & Glassco (Regd.)

Spring Coil and cngn Electrico:
Canadian Steel FKoundries, Ltd.

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

an::p rgrﬁngu:
anada Foundries & Forgings, L
. Hull Iron & Steel Foundgiel‘, Ltd‘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 Fairbanks-Morse Co.,
Canadian Rock Drill Co. .
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-Turher Machine Co.
Steel—Tool:
Canadian Fairbanks-Morse Co., Ltd.
H. A. Drury Co.,
N. S. Steel & Coal C
Osborn, Sam’l (Canada) Limited.
Hadfields, Limited
Swedish Steel & Importlng Co Ltd.
Structural Steel Work (Light
Hendrick Mfg. Co.
Stone Breakers:
Hadfields, Limited
Fraser & Chalmers of Canada, Ltd
The Electric Steel & Metals Co.
Osborn, Sam’l (Canada) Limited.
Mussens, Limited
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, Itd.
The Electric Steel & Metals Co.

Tanks:
Ry T, GAlman & Co.

kg—Acid:
Canadian Chicago Bridge & Iron Works
The Mine & Smelter Supply Co.
Tanks (Wooden):
Canadian Fairbanks-Morse Co., Ltd.
Gould, Shapley & Muir Ceo., Ltd.
Pa.citic Coast Pipe Co., Ltd.
Mine & Smelter Supply Co.
The Wabi Iron Works
Tanks—Cyanide, Etc.:
Hendrick Mfg. Co.
Pacific Coast Pipe Co.
MacKinnon Bteel 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 Wabi Iron Works
Tanks—Oil Storage:
Canadian Chlcago Bridge & lren Works
The Mire & Smelter Supply Co.
Tanks |water) and Steel Towers:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Chicago Bdidge & Iron Works 1
Gould, Shapley & Muir Co., Ltd.
MacKinnon Steel Ca.
Mlne ‘g Smelter Supply Co. ¢ S
abi Tron Warks .
lru—luto Truck and Bioyocle:
Gutta Percha. & Rubber, Ltd. 1

e

Tan
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Tramway Points and Crossings:
Canadian Steel Foundries, Ltd.
Hadfields, Limited
Transits:
C. L. Berger & fons
Transformers:
Canadian Fairbai ks-Morse Co., Ltd
R. T. Gilman & Co.
Northern Electric Co., Ltd.
Transmission Appuiances:
Jones & Glassco (Regd.)
Trangmission Machinery:
Canadian Link-Belt Co., Ltd.

lians Renold of Canada, Limited, Montreal, Que.

Jones & Glassco (Regd.)
Troughs (Conveyeor):
Hendrick Manufacturing Co.
Trucks—Electric:
Canadian Fairbanks-Morse Co,, Ltd.
Trucks—Hand:
Canadian Fairbanks-Morse Co., Ltd.
TTrucks:
Canadian Iairbanks-Morse Co., Ltd.
Tubs:
Hadfields, Limited
Tube Mills:
The Electric Steel & Metals Co.
Fraser & Chalmers of Canada, Ltd.
Hardinge Conical Mill Co.
Tube Mill Balls:
Canada Foundries & Forgings, Ltd.
I'raser & Chalmers of Canada, Ltd.
Hull Iron & Steel Foundries, Ltd.
Tube Mill Liners: o
Burnett & Crampton
Fraser & Chalmers of Canada, Ltd
Hull Iron & Steel Foundries, Ltd.

Turbines—Water Wheel:
MacGovern & Co.

Turbines—Steam:
Fraser & Chalmers of Canada, Ltd.
MacGovern & Co.
Twincones:
Canada Foundries & Forgings, Ltd.
Uranium:
Everitt & Co.

Weighing Larries:

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 Fairbanks-Morse Co., lL.td
Imperial Brass Mfg. Co.

Wheels and Axles:

Canadian Steel Foundries, I.td.
Hadfields, Limited
The Electric Steel & Metals Co
The Wabi Iron Works
winches—Power Driven:
Canadian Mead-Morrison Co., Limited.

winding Engines—Steam and Eleotric:
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 Iron Works
Wire;
Canada Wire & Cable Co., Ltd.
Greening, B. Wire Co.
Wire—Bare and Insulated:
Canada Wire & Cable Co.
Wire Rope:
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.
(ireening, B. Wire Co.
Canada Wire'& Iron Goods Company
wire (Bars and Insulated):
Standard Underground Cable Co. of Canada, Ltd.
Northern Electric Co., Ltd.
wolfram Ore:
Everitt & Co.
woodworking' Machinery:
Canadian Fairbanks-Monse Co., Ltd
Zinconium:
Everitt & Co.
Zino:
The @anada Metul Co., Ltd.
Consolidated Mining & Smelting Co
Zinc Spelter:
Canada Metal Co., Ltd
“Joyt Metal Co., 1.t

The B.C. Prospector’s Protective Association

is in a position to offer for sale all classes of proper-
ties. These having been first examined by the presi-
dent who is a mining expert. For information apply
to— F. A. STARKEY, Secy.,

Nelson, B.C.

FORGINGS

SEND PRINTS FOR PRICES .
CANADA
FOUNDRIES & FORGINGS, LimiTec®

WELLAND, ONT

C. L. CONSTANT CO,,

220 Broadway .- New York
SHIPPERS’ AGENTS

FOR
Selling, Sampling and Assaying Ore,

Metals and Furnace Products

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

NOT CONNECTED WITH ANY SMELTER

Canadian Representative :
G. C. BATEMAN - Traders Bank Building, Toronto

m—

Balbach Smelting and Refininﬁ 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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Deloro Smeltmg & Refmmg Co.

LIMITED
SMELTERS AND REFINERS OF

Silver Bullion
Cobalt Oxide and Metal
' Nickel Oxide and Metal
Refined White Arsenic
“STELLITE” High Speed Tool Metal

Head Office and Works: DELORO, ONT.

Branch Offices:

200 King Street West, Toronto

The Consolidated 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 - Lead -

Tadanac Brand

Zinc

General Sales Offices: - -  Drummond Building, Montreal




“The Waugh Way Wins”’
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Myr. Smith
The Smithy

R. SMITH, th‘e smithy, 1s a
“mighty man” in the mine
blacksmith shop.

EVERY miner regards him as a magic-
cian. He is a magician, too—what is
known around the mine as “the Waugh
Wizard.” :

THE secret of his magic lies in the
marvelous Model 8 Waugh Drill Sharp-
ener that he operates. With it he
sharpens sharp and well and he makes
all sorts of forgings useful around the
mine—all in the twinkling of an eye.

HE gets so much done, and he does it

so speedily and so easily, working the
‘Waugh Way, that he sings at his work.
And this is the song he sings:

“You, too, will know the joy we Waugh-riors fecl,

In finding sharpeners worthy of our steel.”’

(‘ mation Roek Dl { “\\\\\m\g@ ‘

TORONTO, ONT.
COBALT, ONT.

NELSON, B.C.
VANCOUVER, B.C.

Sole Agents in Canada for

THE DENVER ROCK DRILL MANUFACTURING COMPANY
OF DENVER, COLORADO, U.S.A. /

M-100

T e T A

TR LT VR O L

I
=

g A T o v

TR T

] u__‘.

Ui Ry

fiid p T



PPRO XIMAT%LY

of the White
Meta]s used
in Canada
last year
were made

in our plants

HOYT METAL COMPANY

MONTREAL TORONTO WINNIPEG

HADFIELDS Ltd.

e e i East Hecla and Hecla Works, SHEFFIELD, England Works _areo

15,000 over 200 acres
Sole Agents : PEACOCK BRO?HERS ‘Limited, 179 Delorzmler Avenue, MONTREAL
’ £ . 3 “HECLA”

STEEL FORGINGS

in the rough, rough machined, or finished,
FOR MARINE AND OTHER ENGINEERING PURPOSES-
of any analysis and to pass any required test.

INGOTS, BLOOMS, SLABS

made by the
OPEN HEARTH OR ELECTRIC PROCESS

Sole Makers of Hadfield’s Patent

MANGANESE STEEL
THE SUPREME MATERIAL

for

Railway and Tramway Special Track-

work, also Wearing Parts of Stone.

\ Breakmg and Ore Crushing Machinery.

(Trade Mark) etc.

Hadfleld S “Heclon Superlor” High-Speed Tool Steel
_ The finest air hardening steel for machining the hardest and toughest material
SPECIAL ALLOY HIGH TENSILE STEELS for Alrcraft and Motor Car Engines

Makers of the best kinds of MINING REQUISITES
STONE BREAKING & ORE CRUSHING MACHINERY . of every description




