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CANADA
DEPARTMENT OF MINES

HON. MARTIN BURRELL, Minister

R. G. McCONNELL, 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. Report on, by

A. W. G. Wilson, Ph.D.

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

Peat, Lignite and Coal; their value as fuels for the pro-
duction of gas and power in the by-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.

Occurrences and Testing of Foundry Moulding Sands.
Bulletin No. 21, by L. H. Cole, B.Sc.

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

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

Summary Report of the Mines Branch, 1917.

The Mineral Springs of Canada. Part II, by R. T. BEl-
worthy, B.Sc.

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

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

Ore-Dressing Laboratory.—Testing of Canadian ores 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.

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

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

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

GEOLOGICAL SURVEY

Recent Publications

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

Memoir 95. Onaping Map-Area, by W. H. Collins.

Memoir 105. Amisk-Athapapuskow Lake district, by E. L.
Bruce.

Memoir 107. Road matefials in the vicinity of Regina,
Saskatchewan, by L. Reinecke.

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

Memoir 109. The Harricanaw-Turgeon
Quebee, by T. L. Tanton.

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

Memoir 112. Geology of the distriet belt of southwestern
Alberta, by J. S. Stewart.

Map 42A. Duncan sheet, Vancouver Island. Geology.

basin, northern

Map 44A. Sooke sheet, Vancouver Island. Geology.

Map 115A. Sheep river, Alberta. Topography.

Map 164A. 8t. John, New Brnuswick. Topography.

Map 179A. Onaping; Sudbury and Timiskaming districts,
Ont. Geology.

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

Map 1585. Mackenzie River basin. Geology.

Map 1680. Portions of Grenville, Harrington, Chatham and
Wentworth townships, Argenteuil county, Qubec.
Geology.

Maps 1697 and 1698. Explored routes in a belt traversed
by the Canadian Northern Ontario railway,—in two
sheets: Sheet 1 Gogama to Missonga, Sudbury dis-
trict; Sheet 2 Oatland to Penhurst, Algoma district,
Ontario.

Map 1690. Whiteburn Gold District, N.S. Geology.

Map 1702. Klotassin, Yukon Territory. Geology.

Map 1708. Bridge river, Lillooet district, B.C. Topography.

Map 171H0. DBothwell-Thamesville oil region, Kent county,
Ontario.

A May 1712. Foothills of Sovthern Alberta, St. Mary river to

Highwood river. Geology.

May 1714. The Niagara peninsula, Ontario.

May. 1715. The Ontario peninsula. Geology.

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

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

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

Geology.
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Illustrating Compressed Air Machinery, Tools and Appliances \X

We carry in stock Steel Mine Cars of newly revised
design, thoroughly up-to-date and light running.

13, 14 and 15 cu. ft. capacity with
Circo roller-bearings.

14 cu. ft. capacity with Hyatt
roller-bearings.

We also build

Special Cars, Skips, Ore Buckets, Cages, etc., Rock Crushers, Rock Drills,
Air Compressors, Boilers, Tanks, Steam and Centrifugal Pumps, etc., etc.

- Canadian Ingersoll-Rand Company, Ltd.

Sydney Sherbrooke " Montreal Toronto Cobalt
Winnipeg Nelson ~ Vancouver
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BUREAU OF MINES

G. H. FERGUSON, Minister.

‘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
oceur 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-
tario :—actinolite, apatite, arsenie, asbestos, cobalt, corundum, feldspar, fluorspar, graphite,
gypsum, iron 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 materials, such as ornamental marble, limestone sandstone , granite, trap, sand
and gravel, meet every demand. Lime, Portland cement, brick and tile are manufactured

within the Province.

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 canoe; the climate
is invigorating and healthy, and there is plenty of wood and good water. Hydro-electrie
power is available in many parts of the Province, 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
9240 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, geoligical maps and mining laws, apply to

Thos. W. Gibson,

Deputy Minister of Mines,
Toronto, Canada
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Metallic Nickel. 98.40—99.007,
Shot

HIGH AND LOW CARBON

Ingots

25 LB. AND 50 LB. SIZES

Nickel OXide 77.29,

PRIME METALS OF UNIFORMLY HIGH QUALITY
AND HIGH NICKEL CONTENT FOR THE MANU-
FACTURE OF NICKEL-STEEL, NICKEL-SILVER,
ANODES AND ALL REMELTING PURPOSES.

Our best technical advice is at your service.

THE HOME OF INCQO NICKEL

Refining Division Port Colborne, Ont.

The International Yickel (ompany »f (inada, Jimited

Toronto, Ont.
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M More Light—
MW —More Production—

fIrlnproved lighting speeds production and does it
safely

: Men work more quickly with good light, and a
light that burns steadily and; without attention
saves time and accidents.

| WE WILL LOAN YOU A
1
HAND IIF LAMP
Iﬂ'l'aﬂiu#ﬂﬂ

FOR 30 DAYS FREE.

Ill"",fy,:'h

l'l

Use it at .our expense.

See if it will give you a
better, —safer an steadier
light.

WRITE FOR A SAMPLE.

Dewar Mfg. Co. Inc.

-Dew-ar-

100 Wellington St. W.
TORONTO, Ont.

lli |n - l (17l

FURNACES FOR SALE

Two Fifty Ton 367 x 84/ Steel Plate Water Jacketed
Copper Furnaces, made by FPraser & Chalmers, Erith,
England, for immediate shipment, subject prior sale.
Furnaces are complete with Bustle Chamber, Tueyers
Vent through Roof, etc.; have never heen placed in
Commission. Also Two Similar Lead Silver Furnaces.
Blue Prints, Prices and further Particulars will be
sent on application.

OSHAWA DEVELOPMENT CO.

33 Richmond St. West, - - TORONTO, Canada

Che Zlnivérsity of Coronto

and Unuwersity College

with which are federated

VICTORIA TRINITY ST. MICHAELS
KNOX and WYCLIFFE COLLEGES

FACULTIES OF

Arts, Applied Science, Music, Medicine
Education, Household Science, Forestry

For €urther information apply to the Registrar of the
Umversxty or to the Secretaries of the respective faculties.

e

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

|

P
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ESTABLISHED . 187

IMPERIAI. BANK

OF CANADA
HEAD OFFICE: TORONTO

Capital Paid Up
Reserve Fund

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

Branches in Northern Ontario at

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

Branches in Provinces of

Ontario, Quebec, Manitoba, Saskatch-
ewan, Alberta and British Columbia.

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

L

———

oRRiE
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LOW COST OF HAULAGE—

A Storage Battery Locomotive will allow of a larger ore output,
reduce labor haulage expense, relieves congestion, and is thor-
oughly reliable and practical.

Made in standard stock sizes, 500-2,400 lbs. D. B. P., larger
sizes, special orders, and in all gauges to standard. Being
equipped with EDISON Batteries ensuring long life and low
maintenance.

907 Excelsior Life Building - - TORONTO

————l

LET US GIVE YOU A PROPOSITION

POWLEY & TOWNSLEY

Industrial Transportation Specialists

C. L. CONSTANT CO.,,

42 New Street New York
SHIPPERS’ AGENTS

FOR
Selling, Samplmg and Assaying Ore,

Metals and Furnace Products FF

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

BOILERS

We make them.
All types—

Horizontal

Tubular
Vertical

Tubular

Locomotive
Also we make

Ore Cars
Ore Buckets
Steel Tanks

and

Plate Work
35 YEARS AT IT

Engineering & Machine
Works of Canada Limited

ST. CATHARINES, ONT.

FEastern Sales Office: Hall Machinery Co., Sherbrooke

pnmn I.III:(IMIJTIVES

LIGHT AND HEAVY
STEAM AND COMPRESSED AIR Logomonvnzs
CONTRACTORS’ DINKEY

PREMIER HAULERS FOR FIFTY YEARS

Literature on request

H.K.PORTER CO.PITTSBURGH.PA.

MANGANEE aTEEL GRSTINGS

All Kinds of MINING MACHINERY,
CRUSHER JAWS, HAMMERS AND
HAMMER TIPS, LINERS FOR
CYCLONE BEATERS
BUCKET TIPS, STAMPS AND DIES,
DREDGER POINTS

Mild Steel Castmgs for all purposes

Electric Process—therefore the BEST

Our Special Quality “HYMANG”

BALLS FOR BALL MILLS RE-

DUCE COST OF ORE PER TON
CRUSHED

GANADIAN BRAKESHOE (O, lIMITEI]
SHEPROOKE, QUEBEC |
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Why Waste Coal
When It Costs So Much?

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

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

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

Send for Catalogue No. 820

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

CANADIAN ALLIS - CHALMERS

LIMITED

e srren
IS

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.

—_— e z =

l\?ova Scot=ia Steel ::d Coal Co., l..imit‘:}cmlm= |

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,
H 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 o
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BUILD FOR THE FUTURE! U/E /TEEL CONATRUCTION

ELEVATED /TEEL TANKZ. | LUCKY STRIKE!

- RAILROAD! MUNICIPAL

and

m  FIRE-PROTICTION /ERVICE ;5{
o h e O COORS vusa.
Chemical and Laboratory

PORCELAIN

=== T ] m—

A Comparative Test :

No. 3 Casserole Acid Treatment,

15 hours at 180° C.—
Loss Grams

COOrs. . . il s -l e OO
Royal Berlin . . . . . .0004

Crucibles, Dishes, Etc.

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

LYMANS, Limited

MONTREAL

CANADIAN CHICAGO BRIDGE & IRON CO., LIMITED -

4 103. Janet St., BRIDGEBURG, ONT.
Chicago, IIl. : 2121 Old Colony Bldg.  New York : 3115 Hudson Terminal Bldg.

TRy

BRITISH COLUMBIA

The Mineral Province of Western Canada

Has produced Minerals valued as follows: Placer Gold, $75,436,103; Lode Gold, $97,121,786; Silver,
$46,839,631;iLead, $42,294,251; Copper, $145,741,069; Other Metals (Zinc, Iron, etc.), $13,278,058; Coal and
Coke, $187,147,652; Building Stone, Brick, Cement, etc., $28,843,272; Miscellaneous Minerals, $651,759;
making its mineral production to the end of 1918 show an

Aggregate Value of $637,353,581

The substantial progress of the Mining Industry of this Province is strikingly exhibited in the following
figures, which show the value of production for successive five-year periods: For all years to 1895, inclusive.
$94 547,241 ; for five years, 1896-1900, $57,605,967 ; for five years, 1901-1905, $96,509,968; for five years, 1906-
1910, $125,534,474; for five years, 1911-1915, $142,072,603; for the year 1916, $42,290,462; for the year 1917,

$37,010,392; for the year 1918, $41,782,474.

Production During last ten years, $313,976,022

Lode-mining has only been in progress for about twenty years, and not 20 per cent. of the Province has
been even prospected; 300,000 square miles of unexplored mineral bearing land are open for prospecting.

The Mining Laws of this Province are more liberal and the fees lower than those of any other Provinee in
the Dominion, or any Colony in the British Empire.

Mineral locations are granted to discoverers for nominal fees.
Absolute Titles are obtained by developing such properties, the security of which is guaranteed by Crown

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

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia
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—p CUT GEARS

GEARS All Types - - - - Any Size
Large Capacity.

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

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 ] . ONT.

FORGINGS

SEND PRINTS FOR PRICES
CANADA

FOUNDRIES & FORGINGS. LIMITED

WELLAND, ONT

PROFESSIONAL DIRECTORY:

PENNSYLVANIA SMELTING CO.

Purchasers of

SILVER & LEAD ORES

Office: Pittsburgh, Pa. Works: Carnegie, Pa.

DOMINION ENGINEERING & INSPECTION O©O.
Testing Engineers and Chemists
Mill, Shop and riold Inspection of Steel Structures.
'.l.'utl and Inspection of Iron and Steel Pipe, eto.
Locomotives, Cars, New and Second-Hand !qu.iymont.
Testing of llotal-uctmont xuspo;.lmt ustrial Chemistry,
urgy &
HEAD OFFICE & LABORATORIES
320 Lagauchetiere Street West, Montreal.

BRANCH OFFICES: Toronto, Winnipeg and Vancouver.

JOHNSON, MATTHEY & CO. LTD.

Buyers, Smelters, Refiners & Assayers of Gold, Bilver,
Platinum, Ores, Sweeps, Concentrates, Bullion, &c.

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

Telephone Main 3813  Cable Address: “‘Chadwick” Toronto

Il'; Md%hﬁw‘cllé é( $C Western Union Code
M. K. c:,.,:: K.C. Fulmn Robertson, Chadwick & Sedgewick
mnper Armstrong Barristers, Solicitors, Notaries
HranderFasken . Offces: Bank of Toropo

Géo. H' Sidiewick. . Wellington & Charch Sts.
James Aitchison 58 Wolllngton St East, Toronto

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

Buyers of

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

Eleotrolytic Copper Refinery
INQUIRIES SOLICITED

LEDOUX & CO.

Assayers and Samplers

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

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

We are not Dealers or Rejiners

PLATINUM

BOUGHT AND SOLD

GOLDSMITH BROS.
SMELTING & REFINING CO. LTD.

24 Adelaide Street West
TORONTO

q NEW YORK CHICAGO SEATTLE

SUDBURY DIAMOND
DRILLING COMPANY
LIMITED

We contract for all classes of Diamond
Drill work.

Saving a large percentage of Core is
our specialty.

We solicit enquiries.

SUDBURY, ONT. - - Box 958
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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)

210 POPLAR PLAINS ROAD, TORONTO, ONTARIO

Phone Hillcrest 1461

ROBERT H. STEWART

MINING AND METALLURGICAL ENGINEER
VANCOUVER BLOCK

VANCOUVER, B.C.

GEO. R. ROGERS

MINING ENGINEER
905 TRADERS BANK BUILDING, TORONTO

Examinations, Sampling and Re-
porting on Mines and Prospects

Telephone M. 2625

Alfred R. Whitman

Mining Geologist
UNDERGROUND PROGRAMMES. OREBODY PROBLEMS

43 Exchange Place, - - New York

HAILEYBURY, ONT., Opposite Post Office

W. F. FERRIER

CONSULTING
MINING ENGINEER AND GEOLOGIST

204 Lumsden Bldg. Toronto, Ont.

J. B. TYRRELL.

Mining Engineer,

534 CONFEDERATION LIFE BUILDING
TORONTO, - = . CANADA

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

JOHN C ROGERS
MINING ENGINEER

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

COPPER CLIFF - ONTARIO

— Phone M. 1889 Established 1878. Cable address ‘‘Heys'’

THOS. HEYS & SON

Technical Chemists and Assayers
Rooms M and N, Toronto Arcade

YONGE STREET, TORONTO, ONT.
Sampling Ore Depoaits a Specialty,

Cable Address: Codes: Broomhalls
“Linsey” Western Union

G. G. S. LINDSEY, K.C.
BARRISTER, SOLICITOR, Etc.
Bank of Toronto Building = - TORONTO
Special attention given to Mining Law
Phone Adelaide 1032

R. W. BRIGSTOCKE

MINING ENGINEER

Box 643

HAILEYBURY, - ONTARIO

REGINALD E. HORE

Consulting Geologist
(Specialty: Pre-Cambrian Ore Deposits)

Office: 1402 C. P. R. Bidg,, TORONTO Phone Ad. 3310

A. A. HASSAN

CONSULTING GEOLOGIST
and ENGINEER OF MINES

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

—_—
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GENERAL ENGINEERING COMPANY

J. M. CALLOW
President

H. H. CLAUDET A I I“ l s
S g e RS Rapeessatativ TRADE Em(s AND DESIGNS
CONSULTING METALLURGICAL ENGINEE. 1
363 Sparks St. Ottawa, Ont. PROCURED IN ALL COUNTRIES
CALLOW PNEUMATIC SYSTEM OF FLOTATION R i araete S
Complete Laboratory at 363 SPARKS ST., OTTAWA, ONTARIO, for the testing of Gold, Pamphlets sent free on application
Silver, Copper, Lead, Zinc, Molybdenum, and Other Ores.
HEAD OFFICE, - - SALT LAKE CITY, UTAH, (US.A.) RIDOUT & MAYBEE
New York Office, 120 Broadway
|

156 YONGE STREET, TORONTO, ONT.

Oldest Experts in

e DIAMOND DRILL CONTRACTING CO.
% “ ¢ Scheelite SPOKANE, -  WASHINGTON.
% ; L Contractors for all kinds of Diamond Drill Work.
J % Q‘zé{io chﬁ?l:elo aer_e Complete Outfits in Alberta and British Columbia
"i' %, 4 2, Cobalt Ore Write for Prices.
Talc ‘314,% 0. ‘?{ Cerium, and AGENCY :—
Mica R % all anl ROSSLAND, B.C.
Barytes Y i O
! G!‘aphiu &, e(z mnemls
Blende

Fluorspar
Feldspar
Largest Buyers, Best Figures, Advances on
Shipments, Correspondence Selicited
Cables—Blackwell, Liverpool, ABC Code,

R New: R AlL S RELAYING
9%,
Moreing & Neal Minin

12 to 85 1bs. per yard
ana_Generel Code,
Lieber’'s Code, and Muller’s Code.

Eocomotives
ESTABLISHED By GEO. C. BLACKWELL, 1%;\ Switches, Turntables, Cars, Tools
Portable Track, etc.

Railway, Contractors and Mining

Dwight & Lloyd Sintering Company, Inc

Equipment
SPECIAL PROBLEMS JNO. J. GARTSHORE
IN ORE TREATMENT 58 Front St. West Toronto, Ont.
29 BROADWAY, NEW YORK CITY
Cable Address:—*“SINTERER.”

L. P. BURNS, LIMITED CAPPER PASS & SON, LTD.

Bedminster Smelting Works, BRISTOL
We manufacture and repair Tanks, Boilers, Smokestacks,
and Plate Work. We Fabricate and Erect Light Strue-

tural Steel of every description, and specialize in new and
Used Machinery of all kinds.

ENGLAND
SELL BUY
A::;::;:‘;h‘:lhl‘;:d Ores, Mattes, Residues or Drosses,
BANK OF HAMILTON BUILDING -  TORONTO. T Allow Containing Tin, Copper, Lead or Antimony

BERGER

it Monitor Transits & Levels
= FOR USE IN MINES

Canadian Laboratories, Limited

ASSAYERS AND CHEMISTS
410 Crown Office Building, TORONTO
\ “We Analyse Anything.”
C' L' B E RG E R & So N S Special Rates Send for Prices Phone Main 5063
I BOSTON, MASS., U. 8. A.

For Every and All

PERFORATED METALS Fioses i clivetal

Elevator Buckets (plain and perforated).
Conveyor Flights and

T h, also
General Sheet Iron Work. 80

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

New York Office: 30 Church St.
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Deloro Smelting & Refining Co.

LIMITED
" SMELTERS AND REFINERS OF

Silver Bullion
Cobalt Oxide and Metal
Nickel Oxide and Metal
Refined White Arsenic

HSTEERI T ngh Speed Tool Metal

Head Office and Works - - DELORO, Ont.
Branch Offices : - - 200 King Street West, Toronto
315 Craig Street West, Montreal

SILVER!

(Oct. 1st.—$1.18)

The Deister Overstrom Dia_lgonal-Deck tables operating in this mill are handling double
the capacity of vanners and doing 619, better work.

3 Denster Overstrom Slimer- Purchased March 6, 1918
3 Sllmers e5 Sept. 27, 1918
3 sY = s May 30, 1919

DEISTER-OVERSTROM
DIAGONAL-DECK CONCENTRATING TABLES

give a high- grade concentrate; greater capacity; a
middling that is practically neghglble lowest tails.

The services of our engmeermg staff are at your disposal for the solvi ing of concentration problems.

THE
pEiSTER CONCENTRATOR company
Manufactures of Deister and Deister-Overstrom Tables
Main Office, Factory and Test Plant: - FORT WAYNE, Ind.

Cable Address, “Retsied” A.B.C. 5th Edition, Bedford, McNeil
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“If quality counts use ‘HISCO’ Products”

“HISCO”
BALLS

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

BUY ““HISCO” BALLS-

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

Write us for quotations on your requirements

HULL IRON & STEEL FOUNDRIES, LIMITED

Makers of Mining Equipment

HULL, CANADA

—
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Study the Bunker Hill and Sullivan Report for 1919

Note the statement that Hardinge Conical Mills
caused the loss of only one hour during a full year
operation of the concentrating plant.

One Hour Out of a
Total of 8760!

The Bunker Hill & Sullivan plant reports 30 days
lost during 1918 with only one hour charged
to Hardinge Conical Mills.

Hardinge Conical Mills can be counted on to
produce results in cutting down the costs of ore
reduction. Reports from operations prove the opera-
ting economy that follows every installation of

Hardinge Mills.

Our nearest office can tell you more.

Hardinge Conical Mill Co.

New York Salt Lake City Denver London
120 Broadway Newhouse Building First Nat. Bank Bldg. Salisbury House

Cable Address: Halharding, New York .

Write us for complete information on Granulated or Fine Grinding—W et or Dry
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The Meetmg of the Canadian Mlmng Institute in Vancouver

November 26,

A meeting of the Canadian Mining Institute will
be held in Vancouver during the concluding days of
November. Dr. E. T. Hodge, Professor of Geology
at the University of British Columbia, has been ap-
pointed General Secretary of this meeting, and all
the news that reaches us from British Columbia in-
dicates that a meeting is being organized which will
be worth while travelling to attend.

The mineral production of British Columbia has
attained the greatest value in the history of that Pro-
vince. It is the second province of Canada in mone-
tary value of mineral output, and in variety of pro-
duet it leads all the provinces.

Signs are increasing that the immediate future of
the mineral industry in British Columbia is exceed-
ingly bright. The two western provinces which will
be most interested in the Vancouver meeting include

Z28: 20, 1919

that part of Canada which contains the bulk of Can-
ada’s basic coal asset. The tremendous coal reserve of
British Columbia and Alberta has such far-reaching
implications that we would not dare to attempt to
sketch them even in roughest outline. The possession of
coal connotes both industrial and political power. Tt

_assures the future. It provides the most stable

foundation on which to rear a national industry, a
national culture, and national independence, always
provided the people who occupy the land are virile
and upstanding, and no person has ever questioned
this characteristic of our western people.

- More definite announcements regarding this meeting
will be found in succeeding issues of the ‘Journal,’
which, needless to say, extends its heartiest good wishes
for a large and successful meeting.

The Princess Colliery Tunnel

Mr. James Purves describes in this issue an unusual
and interesting connecting survey which was sucecess-
fully carried out under his direction in the Princess
Colliery of the Nova Scotia Steel & Coal Company at
Sydney Mines. It was the difficult conditions under
which the work was carried out that will interest the
practical surveyor, prominent among which was the
constant movement of the strata caused by ‘‘creep.’”’
The connecting tunnel was driven through the waste,
or, to use the phraseology of the north-country miner
in England, the ““gob was scoured’’ for a distance of
8,000 feet, the roof and pavement and the partly con-
solidated fallen rock lying in between being in con-
stant but irregular movement. Long sights were in-
frequent, and it is mentioned that in one case nine set-
tings of the instrument were required for 88 feet of
distance. The work was subject to interference by
workmen employed on the tunnel excavation, and
many other distractions were the lot of the survey
parties.

As a record of an unusual and difficult piece of work
well done we believe Mr. Purves’s account will have
a practical interest to many of the readers of the
‘Journal,” and we may further state that it was only
upon our strong representations that the account
should be published for the information of other min-
ing men, that we preyailed upon Mr. Purves to write

the deseription.

The Princess Colliery is in many respects an interest-
ing place. Commenced by the General Mining Associa-
tion in 1868, it was called the ‘“New Winning,’’ a
name that has become almost humorously incongruous
today. Mr. R. H. Brown, formerly Manager for the
G.M.A., is authority for the statement that in this col-
liery in 1876 the first undersea coal in North America
was won.

The Colliery is unique in another respect, inasmuch
as the ‘“‘Princess Deeps’’ are now extended seawards
approximately 214 miles, and will require to be ex-
tended for a distance of approximately 314 miles from
the shaft bottom before they emerge from the leased
area of the Dominion Coal Company and gain the out-
lying areas of the Seotia Company. Thus, the Princess
Colliery has the longest undersea extension in America,
and its plans contemplate the furthest seaward ex-
tension of coal extraction yet arranged for on this side
the Atlantie.

The necessity for accuracy in the connecting survey
to ensure a straight haulage-road arose from the far.
reaching plans for future undersea mining, and with
this also in view the Princess deeps have been driven
of unusual width, with a view to passing large volumes
of air. Similarly adequate provision for rapid long-
distance haulage of coal is being made. In very many
respects the Princess Colliery has no counterpart,

I S R |
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Britain’s Debts Will Be Paid

A despatch from -Atlantic City reads that at the
International Trade Conference, which commenced
there on the 20th October, the delegates were sur-
prised when Sir J. H. Simpson, representing Great
Britain, said that his country did not ask financial aid
from any organization, but merely wished that no ob-
struction should be placed in the way of ordinary
business.

Why should such a statement excite surprise?

Sir James correctly stated that no Government
could stand in England which would contemplate for
a moment any weakening in regard to the payments
of the country’s debts. ‘‘England,”” said Sir James,
‘‘ig determined to pay her debts. England has always
paid her debts, and will.”’

Brave words, and best of all, true words. The

statement thas two implications. Britain pays up,
and she will see that other people do the same- The

discharge of obligations in business, as in war, is an
ingrained British habit.

Sir James further asserted: ‘‘The future of Eng-
land is not dark. It is as bright as could be hoped
for after making allowances for the war.”” There is
one debt that Britain ecannot repay, the debt she owes
to those who died for her, but all other obligations
will be liquidated in due course. Those who care-
lessly think that because Britain lost one million men

in war, and emerges from the war with seven billion
pounds national debt, she will fail in any particular,
are wholly mistaken. The generation of Britons now
passing into manhood, in four quarters of the globe,
have passed five of the most impressionable years of
life amid such fires of patriotism as come to full glow
only in times of dire national emergency such as these
five years were- This fact should not be lost sight
of. There never was such a generation of youth in
British history as that which will soon shape our
policies, and, if they are not worthy of their fathers
and mothers, they will be the first recreant genera-
tion in British history- That Britain is-entering new
ground is not to be denied- Old things are passed
away and many things are become new, but inievery-
thing that makes for national strength the British
peoples were never so remarkable as they are today.
Our great traditions have been worthily sustained
and notably added to, our national word and integrity
cannot be impugned, we have emerged victorious from
a war of Titans, desperately waged; our women were
worthy of their men. The commonwealth of sister
nations that, for want of a better term, we call the
British Empire, may be financially poorer, but it is
richer in everything else that matters, and, after all,
there is no more goading spur to a proud and in-
dependent people than debt.

Our Northern

The ‘Journal has arranged for a weekly letter from
its Northern Ontario correspondent, in which it is
hoped to present all the important current news from
the now numerous centres of mining activity in the
North Country in a digested and convenient. form.
The sources of information from which our corre-
spondent will prepare his weekly communication are
correct and authoritative, and we have every reason
to believe that in the future, as has been the
case in the past, our Northern Ontario news will give
our readers a correct impression of happenings and

Ontario Letter

new discoveries in a district of Canada that annually
becomes more impressive in its extent of mineral
wealth and production. Our correspondent’s weekly
letter will be exclusive to the ‘Journal,”’ and it is
hoped will develop into a feature of this magazine,
which while it will contain aceurate news, will also
be distinguished by the correct perspective nwhich
arises from continuity-

Matters deserving of more extended description and
comment will not suffer by summarization, but where
it appears desirable will be separately dealt with.

Misunderstandings between shift-bosses and the men
under them are perennial. The following letter, writ-
ten by an unhappy chuteman to the superintendent,
was printed in the ‘‘Granby News,’” which states that
as good chutemen were scarce the man was transferred
to another shift-boss with satisfactory results:

“Dear Sir:—I very often heard from the Granby’s
employees say: that no man get along with B, Blank.
Last Saturday night I found what I thought was exag-
gerate is perfectly true. I been worked for many
bosses in this country and I noticed always that they
could obtain as much and probably more work from
their men without use any rough Language. We chute-
men the trouble we have as: big muck, timbers, rails,

pipes in the chutes headache from the powder, car off
the track 10,000 compinations to get hurt. All this
trouble is not enough for the money we get but we got
to listen the educationless shift boss’s bad words “‘as
side dish.”” For the second time B. Blank offended me
last Saturday night without any reason, but just be-
cause I'm Italian and also he had the mouth to talk
with not because he had any brains. I told the motor-
man to report me off yesterday I don’t like give any
more chanpe to get me in trouble. I soon lose money
than my liberty. I thank you for your valuable time
you spent to read my important communication and
pardon me to not call at your office personally be-
cause I think I can explain myself better in writing
and this will cause less disturb too.”’
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The Princess Colliery Tunnel, Sydney Mines, N. S.

An Unusual Connecting Survey, Made Through an Undersea

By JAMES PURVES,
Engineer, Nova Scotia Steel & Coal Co.

In presenting the following, there is
no idea of giving to those, who may
deem it worth while reading this ar-
ticle, any new or original ideas. Nor
is it intended to infer that anything out
of the ordinary was achieved. It may,
however, be interesting to some, inas-
much as it is evident that, considering
conditions under which the survey was
made, and the many opportunities af-
forded for personal errors to creep in
because of difficult instrument posi-
tions and long tiring periods of work,
that undoubted errors of comparative
minor importance, evidently in the long
run offset each other to such an extent,
that results were remarkably good.

In ‘““Princess’’ Colliery or ‘‘New
Winning’’ as it was known, operated by
the General Mining Association from
1868 to 1901, and since by the Nova
Scotia Steel & Coal Co., the submarine
areas were practically mined out in
1913 to surrounding areas held by Do-
minion Coal Co.

The Nova Scotia Steel & Coal Co.
had acquired areas beyond the Domin-
ion Coal Co. at a distance of two miles
further out to sea. In order to win
these areas it is necessary to go through
the Dominion Coal Company’s terri-
tory; and two square miles were acquir-
ed by lease for this purpose from the
Dominion Coal Co.

The relative location of these two
square miles of what might be termed

SYDNEY HARBOVR A

Scoria CoLLIERY
FLorENCE COLLIERY
BLAST Fur/vVACES.
[ O.H.STEEL FURNACES
OUNCEY.
LOYDS COLLIERY

g 7 PRINCESS CoLLIERY
SRS

SYONEY

connecting leases; to the main hoisting
shaft at Princess Colliery, fixed rigidly

AND VICINITY
SHowinGg PROPERTIES oF

the direction in which deeps had to be

NOVA SGOTIA STEEL

driven in order to ultimately handle
coal efficiently over a route which will

& CoAL CO. LTp,

be from four to five miles long, prob-

ably Jonger . It will be readily seen that
this main outlet for the Colliery output had to be
straight or rather it was admitted that if straight, haul-
age problems would be made easier and operating, gen-
erally facilitated for all time. In order to bring this
new coal to the pit bottom on a straight road, it was
necessary to tunnel through the old workings a distance
of about 8,000 ft. Many of the distriets in the old
workings through which the tunnel would pass, had
pillars drawn, and of course was all down. Most of
the old rooms and pillar workings were also in a fallen
state.

The chief difficulty presenting itself to all in tunnel-
ing through these old workings was to find a place to
stow the debris, and from the first it was remarkable
how little open space was found available. Therefore,

‘apart from the time that would be required to com-

plete this work from a fewer number of openings it
was necessary to get as many faces going as possible,
with the hope of finding suitable stowing room.

To this end, old levels were ribbed in at eight differ-
ent points along the old haulage way. The positions
chosen for ribbing in to the locus of the proposed deep
just about approximately divided the overall distance.

The accompanying sketch illustrates what the writer
has been trying to explain.

Mention has been made of difficulties in making the
survey, or rather difficulties that appealed at the time,
Some of them may be mentioned; for instance: Some
districts were undergoing a ‘‘creep.”’ If not undergo-
ing creep at the time, creep was possibly brought on or
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accelerated by the ribbing in of old workings in order to find a place of begin-
ning. As a consequence all marks in these districts were constantly shifting
their position. In many places, check surveys proved angles to read differently
at all times and as much as two minutes of arc in a distance of 50 feet was
noted over a period of 48 hours Every time the instrument was taken into these
districts for purposes of alignment, it necessitated a re-survey from some point
known to be dependable. These places, cleaned out or ribbed, for no other pur-
pose than to get in with an instrument were not always boulevards, nor were
they any higher than necessary to say the least, and with all had to be timbered.
Furthermore, the line of least resistance was invariably followed, and as an
average length of sight in one case to locus of deep was 88 ft. for nine settings
of the instrument, it can be well imagined that the instrument was squeezed into
many difficult positions in order to get as long a range as possible or even to
get along at all. The work of worrying into the old gob with pick and shovel,
horse and tram, in order to find position, was prosecuted day and night, and
the transit was there at all times, but the survey could not hold up the work
for long; the annoyances encountered can be left to the imagination. ‘Morals
suffered extremely.

There is a gentleman of the writer’s acquaintance working for a sister cor-
poration to the south, who could have done justice to the occasion, but while
his remarks would have been literature, the same remarks would possibly not
have been interesting to a publisher.* (See p. 794, Journal, Oct. 15.—Ed.)

Taking it all through, there was every reason to fear that in spite of every
care, errors would be bound to creep in sufficiently serious to put alignment
badly out, and necessitate a widening of the tunnel on one side or the other,
in places, to permit a readjustment of centre line, and indeed until all con-
nections were made this nightmare was ever present.

Referring to accompanying sketch, the survey was. begun at pit bottom on
April 25th, 1913, after previous plumbing the shaft, and tying up the shaft
plugs with No. 1 monument at General Office. (This monument is tied up
with all Company lease corners.) The survey was carried down the empty
rope side of the endless haulage system, a distance of 8,944 feet to a point at
the barrier previously established on the new proposed deep centre line. ‘This
point and a point fixed 300 ft. south of the pit bottom were the objectives to
be lined up, and the production of a line through these points would reach the
outside submarine areas of the Company at a desired position and at the same
time pass through the leased areas in such a direction as to give a two-sided pit
all through. )

This survey was checked back from barrier to pit bottom over the same route,
but on different points; all horizontal angles were redoubled and vertical angles
read to minutes. All measurements were made on the plane of the coal, and
afterwards reduced to horizontal measurement. This survey was considered
a base survey and checked over very carefully. The conditions under which
this part of the work was done were comparatively good. The Haulage Deep
was straight for long distances, the average cross section of the roadway
throughout being about 10 ft. wide by 5 ft. high, giving a fair opportunity to
see over, or by coal tubs. These tubs were left on the rope during the survey
which was made at night rather than disarrange the operations of the colliery
the following day.

Small brass hooks were used for stations, these hooks being serewed into
plugs drilled for and driven into the rock roof. From these hooks the plumb
bob was flung on a‘fine line. By holding the white reflector of a Hirsch elec-
tric lamp behind this line, it was clearly visible and distinet at 500 feet.

Care was exercised in holding the bulb of the lamp directly in line behind
the string for sights longer than 500 ft. or at points so distant that the string
was not visible. On the satisfactory completion of this survey, the latitudes and
departures of the objective points A and B were calculated and the direction of
the closure established and turned off at A and B.

At B the work was begun up and down. It might be interesting to say that
at A the tunnel had to be thrown up into the rock roof in order to pass over
the main water lodgement at the pit bottom, dipping again as shown on accom-
panying profile to meet the coal at a point 1,016 ft from A.

After work at A and B was begun, the position on the endless haulage deep
where the new centre line crossed as shown marked C was established by calcu-
lation and work was begun at this point up and down.

Points on the Base Survey were then chosen at D, E, F, G, H, I, and J, and
a start made to clear, through old workings, a way for survey, into the locus
of the new deep centre line. The rough distance these places had to be driven
was scaled and when nearing the centre line, caleulation for true position was
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made by fixing a direction along the line of adit and
solving the triangle for distance along the adit in the
fixed direction, for the point of intersection with the
tunnel centre line. Possibly the establishing of these
intersection points warrants the accompanying illustra-
tive diagram.

In addition to the intersections fixed for intermediate
working points, a tedious survey was made across to the
old north side and in an old angle deep below the lodge-
ment, to an intersection with new centre line. This
deep was partially standing and advantage was taken
of this to carry a survey in here for the purpose of in-
tercepting the closure between points I and J, and thus
proving the correctness of the work that would be done
up to this point. It is interesting to note that the centre
line ultimately passed 114 inches north-of this point—
marked K on the accompany plan. It may be noted
here that the position J as found was in the old work-
ings in the coal. The tunnel overhead at this point
about 12 feet; in process of dropping to meet the coal.
When J on centre line was found, the roof was blown
down until the grade of the tunnel was reached, and
the work prosecuted up and down as before.

The position at which each place broke through is in-
dicated on the accompanying plan and also the amount
of error in alignment. It is to be noted that the great-
est error in alignment occurred between points only 700
ft. distant one from the other, and, that almost per-
fect checks were made at other connecting points much
further apart. The most satisfactory connection made
being between the points furthest apart, in other words,
between I and J a distance of 2,300 feet, where the es-
tablished centre line in each place met on a plug 3” in
diameter, the error being about 2%% inches.

While it is evident that the number of places worked
and consequent cutting down of distances to the various
points of connection kept possible errors within reason-
able bounds yet the smallness of these errors was a

~ gource of satisfaction and congratulation, and indicated

as stated at first, that an important survey may be
undertaken with ordinary field equipment, and in the
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over all, unavoidable personal errors will more or less
eliminate themselves in the end. The instruments used
were Gurly Light Mountain Transits, tried daily for
adjustments of colimation and level. -



808 -

THE CANADIAN MINING JOURNAL

Some Elements of Economy in Air Compression
By WM. CARTER, AM,, A.S.M.E.

Second only to electricity in the extent and diversity
of application, compressed air is one of the most im-
portant agents in every phase of the development of
civilization. In the arts, sciences and manufactures,
its use has wrought economies which could otherwise
never have been realized. Compressed air appliances
have exercised an influence upon improved standards
of living, second to no other means of power trans-
mission and application. Wherever properly applied,
they have brought about economic results which are
reflected in every field of activity. But the efficient
application of compressed air presupposes an efficient
source of compressed air. The most economical devi-
ces cannot work to advantage under a high cost of
power.

The cost of compressed air for whatever purpose
or however produced, involves three separate items:
—first, interest and depreciation on the investment
for compressing equipment; second, cost of operation;
third, cost of maintenance or up-keep. Extravagance
in any-one, will offset savings in the other two. Com-
pressed air can be had at minimum cost only when
each of these three items is minimized. All three de-
pend fundamentally upon the design and construction
of the air compressor.

An air compressor is a machine for transforming
energy from one form to another and is to be con-
sidered as promarily made up of three parts, namely,
the driving element, the compressing element, and the
mechanical structure, combining these two which may
be designated as the power transmitting element. It
is not always possible to draw the line sharply be-
tween these several elements, but the subdivision can
be made with more or less exactness.

In the transformation of energy there is a certain
loss. The measure of efficiency of an air compressor
is the ratio of the horse power applied as initial ener-
gy to the horse power represented delivered. The
inevitable losses in air compression may be broadly
classed under five headings, as follows:

The first loss is that due to friction in the mechani-
cal structure which transmits the power from the
driving to the compressing element. The second loss
is that arising from the heating of the air during ad-
mission to the ecylinder, resulting in a reduction of
its density and a diminished volumetric efficiency of
the cylinder. The third loss arises from the heating
produced by compression and its effect upon the air
during compression, calling for more power. The
fourth loss comes from the reduced volumetric effi-
ciency of the eylinder due to the fact that the intake
air is seldom at atmospheric pressure owing to fric-
tion in the inlet valves and passages. The fifth loss
is also one of volumetric efficiency due to the effect
of the clearance air in reducing the effective length
of the admission stroke.

These various losses can be kept down to the min-
imum by correct design. and construction, but they
can never be entirely eliminated. It is not possible
even to give average percentages for any one of these
losses, which may occur in different combinations,
depending upon the mechanical details, the general
type, the speed and the capacity of the compressor.
After all these losses have been deducted the net effi-

‘of expansion.

ciency of the machine remains, and of this Mr. Frank
Richards says, ‘‘It is safe to say that the ultimate
efficiency never goes as high as 80 per cent, while it
often goes below 60 per cent.

Taking up now in order the three primary parts
into which the compressor has been divided, the driv-
ing element comes first for consideration. Air com-
pressors can be broadly defined as either steam driven
or power driven.

The ordinary steam driven compressor is simply a
steam engine with one or more air cylinders directly
coupled on an extended piston rod. With this under-
standing it will be unnecessary here to enter into any
detailed consideration of the design of the steam end.
What constitutes good steam engine practice is the
best compressor practice so far as the steam end of
the compressor is concerned.

However, there is one vital distinction between
steam engine and compressor practice. The steam
engine for ordinary power purposes must maintain a
constant speed irrespective of load. The steam driven
’gir compressor, on the contrary, in order to maintain
its output of air properly adjusted to its load, must
run at a variable speed, for its piston displacement or
1ts capacity is directly proportional to its speed. This
means that while the steam engine has a variable load
per stroke, the air compressor has a constant load
per stroke, except for the small disecrepancy due to
varying friction and compression efficiency at varying
speeds.

This feature has no particular bearing upon the
perf_ormance of air compressors with simple steam
cylinders, but it has a most important bearing upon
the application of compounded steam cylinders to
compression work. The first essential of successful
steam compounding is in maintaining the proper ratio
This means that for a given steam
pressure, for a given back pressure and for a given
cylinder ratio, there is one and only one proper point
of cut-off for both steam eylinders.

In any given case the first and third conditions

must be considered constant, leaving the second con-
dition as the variable which is to be adjusted to meet
var.ying conditions. Where a constant speed must be
maintained regardless of load this must be accomplish-
ed ‘by change of cut-off; and in compounded steam
eylinders this immediately destroys the proper ratios
of compression and sacrifices! economy.  Constant
speed practice with compound engines must be a com-
promise even at the best.
: But in the air compressor, where the load per stroke
is constant, the cut-off on the steam ecylinders re-
mains practically constant and the correet ratio of
expansion is maintained over the full load range. The
word ““practically’’ is here used advisedly since there
is bound to be a very slight departure from perfect
conditions to produce the necessary change of speed
under varying load. But it will be evident that the
air compressor offers the ideal opportunity for secur-
ing in highest degree the advantages of steam com.
pounding.

It would appear proper that in steam driven ajr
compressors the first element of economy lies in using

compounded steam cylinders, operating under press-
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ure which will make the saving worth while. The
peculiar operating conditions of the air compressor,
just explained, justify compounded steam ends under
pressures lower than would be advisable in ordinary
engine practice. The largest builders of air com-
presors are recommending compound steam ends for
as low as 80 pounds boiler pressure running conden-
sing, and for 100 lbs. running non-condensing.

The three fundamental advantages of compounded
steam cylinders on air compressors may be sum-
marized as follows: Lower fuel consumption and fuel
cost, lower cost of boiler feed water, lower cost of
boiler plant and accessories.

Turning now to the subject of power driven com-
pressors, they are in general an evolution from steam
driven types. They differ, however, from the others
in the vital fact that while steam driven compressors
are variable speed machines, power-driven compressors
are in the vast majority of cases constant speed ma-
chines. This makes the problem of regulation quite
distinet in the two cases. This point will be taken up
more fully later on. :

Discussing now the various methods of drive, belt
drive is the most common and is always applicable
except where a very short center is mecessary. In
such cases, so high a belt tension is required, that an
undue pressure on shaft bearings is produced, man-
ifesting itself in excessive friction, low mechanical
efficiency and rapid wear of the bearings. A good
rule to follow is that the belt centres should never be
less than three or four times the diameter of the larger
pulley, and the direction of belt motion should be such
as to put the slack on ton. Where ample belt center
cannot be had, it is much better to go to some other
form of drive.

Rope drive is perhaps the next choice, although it
is seldom used where the power to be transmitted is
small. Tt is partieularly advantageons where short
centers only can be had. as the erip of the rove in the
erooves gives the necessarv pulling nower without un-
due tension and bearine friction. The durability and
efficiency of the rope drive depend entirely upon . the
shape of the rope grooves and upon the use of a suitable
number of ropes so that no one rope is under excessive
strain.

The use of tighteners, whether for belt or rope is
always to be avoided. There may be cases where there
is no alternative. but probably were the facts known,
they have cost far more than they are worth in the
inereased repairs and larger power consumption., A
recent development by one of the larger builders how-
ever, opens up large possibilities for helt drive on
close centers without any increased frietion. This ar-
rangement involves the use of a floating idler pulley
and a very slack belt. The weight of the idler takes
up the slack of the belt and increases the arc of con-
tact on the driving and driven pulleys so that the full
power is transmitted without any undue strain on the
bearings or on the belt itself.

(Glear drive and silent chain drive are never desirable
and should be used only where the demand for com-
pactness renders them imperative. The best practice
places the limit of power for gear drive with a raw
hide pinion at 40 H.P..; for gear drive with a steel
pinion at 60 H.P.: and for silent chain or herringbone
gear drive at 50 H.P.
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A very modern development is the direct-connected
electric driven air compressor with the rotor of a
slow speed motor mounted directly on the compressor
shaft. This construction is not applicable to smaller
units because commercial conditions limit the price to
be paid for a motor and slow speed motor of small
power, costs out of all proportion. On moderate and
large sized machines, however, this design affords the
very highest possible economy in power driven com-
pressors. Recent improvements in air valve move-
ments and in air cylinders design which permit much
higher piston speeds than ever before were considered
practical, have contributed toward the success of the
direct-connected compressor unit of this design. Unless
the valve and port areas are very large, the compres-
sion efficiency is so greatly reduced at the customary
speeds as to off-set the advantages of compactness.
The choice of a direct-connected motor driven air com-
pressor therefore, should be determined by an inves-
tigation as to whether the compressor had been spe-
cially designed for this method of drive or whether it
was simply a standard power driven machine specially
fitted with a motor. In the latter case, satisfactory re-
sults cannot be expected.

The same general remarks apply to the directed-
connected water wheel compressor. But as this style
of drive is comparatively rare and can be used only
where the head and volume of water are exactly
right, this econdition is not likely to come within the
experience of the average engineer.

The problems encountered in a steam eylinder of an
air compressor are problems of expansion. Coming
now to a discussion of the second element in the air
compressor—the compressing element—we find here
that the problems are those of compression almost an
exact reverse of those in the steam end. In compress-
ing air all of the energy applied is converted into heat.
At first glance, therefore, economical consideration
consideration would seem to indicate that this heat
should be retained during compression. As a matter
of fact, however, economical air compression depends
primarily upon the thoroughness with which the heat
of compression is removed as fast as it is produced.
Compressor practice uses one or both of two methods
for accomplishing this, namely, water jacketing, and
“eompounding or stage compression.

If the piston of a compressing ceylinder could move
so slowly that the water in the jacket could absorb
and carry off all the heat, it is evident that this
jacketing process would save all the work which is
represented on the indicator diagram by the areas
between the actual compression line and the isother-
mal curve. But in actual practice a COMPressor can-
not be run so slowly and water jacketing is only a
partial solution of the cooling problem.

Temperatures inerease with the pressure in the
eylinder and it is evident that the advancing piston
steadily reduces the effective area of jacket. Near
the end of the stroke, when pressure and temperature
are highest, very little of the eylinder wall is exposed
and the greater part of the cooling area remaining is
the cylinder head. This emphasizes the importance of
head jacketing and the superiority of those e¢onstrue-
tions in which the air valves are not in the heads, thus
affording the largest percentage of cool head areas.

(To be Continued.)
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Special Correspondence
BRITISH COLUMBIA.

Princeton, B. C.

An outline of what has been done and what is plan-
ned by the Canada Copper Company in the develop-
ment of the Copper Mountain low grade, but exceed-
ingly large, deposits was given recently by H. R. Van
Wagenen, general manager of the company, before
representatives of the Board of Trade of Vancouver
and Princeton. The former were finishing a trip
through Okanagan and Similkameen Districts of the
Provinece and were being entertained by the latter
when Mr. Van Wagenen gave the very interesting
talk in question.

Describing the ore of the Company’s new property
as being not dissimilar to that of ﬂ.le Hidden Creek
Mine, Anyox, and of the Britannia Mine, Howe Sound,
B. C., Mr. Van Wagenen said that all the plant and
equipment essential in the economical treatment of

such low grade ore had been provided. A spur rail-

way had been constructed connecting the Mine with
the Kettle Valley Railway Co. and the West Kootenay
Power and Light Co. was to put in a line for the
transmission of power for operation. Labor condi-
tions had interfered with the former work but it now
was well underway and as soon as completed the re-
covery of ore would be started. The power line came
in over 105 miles from Greenwood and 165 miles from
Bonnington Falls, the source of the power. The
necessary equipment was on hand for the Mill to be
operated at Allenby. The site of this plant was 5.5
miles from the town of Princeton and 7.7 miles from
the mine. Mill construetion would mean an invest-
ment of about $1,000,000 and the installation would
permit the handling of 2,000 tons of ore a day. Units
were prepared in such a manner that a daily treat-
ment of 5,000 tons could be arranged for with little
additional expense. Already the Company, in prepa-
ration for the opening and the placing of its mine on
a productive basis, had spent some $2,500,000, and
there was no doubt that the aggregate investment,
before all work was complete, would run to $3,500,000.
With the outlay of the Kettle Valley Ry. Co. and that
of the West Kootenay Power and Light Co., the enter-
prise, when it was in shape to commence making re-
turns, would aggregate somewhere in the neighborhood
of $6,000,000.

At the mine employment would be found for be-
tween 400 and 450 men. These, with their families,
for whom houses are to be built, would constitute a
new town of about 700 people. At Allenby the Mill
would require 100 to 150 men. As a rule mill men
stayed steadily in one place, settling down with their
families, so that it might be expected that this would
mean another town of some 400 inhabitants.

Copper products, at the present market, would
amount to about $18,000 a day. There was a tonnage
of 10,000,000 in sight, with an additional 2,000,000
semi-proved, added to which there would be ore at
depth. The ore could be dealt with on the gravity
system as the tracks and tunnels were below the low-
est known ore. This ore would be run down to the
Mill and the resultant product probably would be
sent to the Trail Smeltery of the Consolidated Mining
and Smelting Company.
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Trail, B. C.

An appeal was argued recently before the Supreme
Court of Canada which is of interest to the mining
men of this Province, the principals between the Con-
solidated Mining and Smelting Company of Canada
and Endersy, a farmer in the Trail Swmelter District.
This is an action brought by the latter against the
Company for damages claimed to have been done to0
his farm, crops and timber by the metallurgical smoke
from the Trail Smelter. The case originally was tried
before a special jury which found for the plaintiff,
the verdict awarding the latter $2,170. The Com-
pany appealed to the British Columbia Court of Ap-
peal which upheld the judgment of the lower court.
The case then was carried to the highest Canadian
court with the same result, the appeal being dismiss-
ed with costs.

Ore receipts in gross tons at the Trail Smelter of
the Consolidated Mining and Smelting Company, from
October 8 to October 14 incl., were 4,148, making the
total for the year 266,543 tons. This marked decline
is attributable to the strike of metalliferous miners at
Kimberley, B. C. The Sullivan Mines, owned by the
Company, made no production during the week be-
cause of this walk out and there is no indication as
vet of a settlement of the trouble as the management
refuse to negotiate with the men while they act as an
organization affiliated with the One Big Union. On
their part the men, hitherto, have refused to repudiate
the O. B. U. The Centre Star Mine, Rossland, B. C.,
another Company property, continues, therefore, to be
the banner shipper, having 1729 tons to its credit over
the period in question. Of the independent shippers
the Black Bear, Rossland, stands highest with 574
tons while the Josie, also of Rossland, which is work-
g steadily, sent 442 tons to the smelter. Other ship-
pers are the Lone Pine, Republic Wn., with 169 tons;
the. Mandy, Le Pas, Manitoba, with 298 tons; the
Quilp, Republic Wn., with 270 tons; the Ruth Cedar
Creek, 100 tons; the Alamo, 47 tons; and the Iron
Mask, Kamloops, 44 tons.

Nelson, B. C. ;

The second Relief Mine, one of the promising lode
properjc.ies of the Erie Camp, B. C., suffered seriously
from fire in July, a forest conflagration sweeping over
the property and destroying buildings and much of
thfz equipment. A. D. Westby, manager of the Relief
M‘mmg Company, who was in Wisconsin, at the time
01:_ the fire, has returned and announces that the work
of re-building will be started as soon as negotiations
for the capital necessary, the success of which is said
to be secured, are complete. It is proposed not only
replacing what is lost but making the plant more
modern. The Relief Mining Company paid $300,000
for the property which has produced in the aggregate
some $650,000. Of this mine the Minister of Mines
report for 1918 says that the ore is gold-bearing quartz
the gold being recovered by amalgamation and con-’
centration. During that year eighty-five tons of con-
centrates were shipped to Greenwood Smelter from
1,241 tons of ore treated at the mine. Development
work consists of 50 feet blind drift and stoping.

Ainsworth, B. C.

The Colorado Mine in the Whitewater, B. (. has
been bonded by Wm. Martin and G. R. Crowe, two
financiers of Winnipeg, Man.. and the deal ig expected
to lead to the consolidation of this property with tﬁe
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old Charleston group, consisting of the Charleston,
Keystone and Kingston claims. In 1897 the latter were
among the most important properties of the District
and with the additional ground will be one of the
strongest mineralized areas of the Slocan under de-
velopment. The Charleston was quite a heavy ship-
per in 1896-98 but operations ceased because gf ‘the
low price of silver and since that time only a limited
amount of work has been done. A. J. Harris, who has
been on the ground under lease, finally was able to
show that with the Colorado the Charleston properties
promised to become well worth while and that they cer-
tainly merited cpening up on a considerable scale. The
Colorado adjoins the Whitewater and lies between it
and the original Charleston group. This summer a
crosscut tunnel was started on the Irene, one of the
Whitewater claims, for the purpose of tapping an ore
body on the Colorado. The tunnel will be continued
this winter. For the present only a small erew will
be employed but financial arrangements already have
been made for purchasing machinery necessary to
permit much more extensive operations next spring.

Victoria, B. C.

Hon. Wm. Sloan and other representative mining
men of British Columbia have been invited to attend
the second international mining convention of the
Pacific Northwest which is to be held at Seattle, Wn.,,
from March 10th to 13th next. Glenville A. Collins
has been appointed permanent Convention Chairman
and Moncrieffe Cameron is the permanent secretary,
both being residents of Seattle. Arrangements already
are underway for the assembling of what it is hoped
to take the largest and most representative mineral
display ever shown on the Pacific Coast. The first
International Convention, it will be recalled, took place
last year at Vancouver, B. C. <

The announcement that Hon. Wm. Sloan, Minister
of Mines, propose taking a stand with respeet to hold-
ers of placer leases in British Columbia who have
failed to work the same and moreover have got behind
in their rental payments has been received with ex-
pressions of approval from the general mining frater-
nity of the Province as well as from certain mine
journals of the Northwest. It is felt, evidently, that
the time has come for action of the kind, there being
many in the position indicated with the_ result that
considerable placer areas in promising districts are
held, without return to the country or to the adminis-
tration. If the lease holders were required to meet
back payments by a specified date or to relinquish
their rights there is no doubt that much placer ground
at present dormant would be taken up and made to
produce.

Change in Management of Premier Gold Mining Co.,
British Columbia.

A substantial interest in the Premier Gold Mining
Company, Limited, which owns the Premier Mine,
Salmon River, B. C., Canada, has been purchased by
New York interests, and the management will from
now on be in the hands of the American Smelting and
Refining Company.

The new officers and directors of the Premier Gold
Mining Company are as follows:—

President, R. W. Wood. Fernie, B.C. Canada; Vice-
President and Managing Director, H. A. Guess. 120
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Broadway, New York City; Vice-President, Minor C.
Keith, 17 Battery Place, New York City; Secretary,
W. E. Merriss, 120 Broadway, New York City; Treas
urer, L. A. Chapin, 120 Broadway, New York City.

The Directors are: R. W. Wood, R. K. Neill, W. R.
Wilson, H. B. Price, M. C. Keith, W. C. Potter, H. A.
Guess.

Mr. R. K. Neill continues as Manager of the com-
pany.

Aftermath of Poisoning at Hunker. Widows Award-
ed by Yukon Gold Company.

The Yukon Gold Company has paid $2,500 to the
widows of four of their employees who died from
poisoning last May. After a noon meal at the Hun-
ker Company’s boarding house at Hunker many of
the men become seriously ill and twelve of them died.
Another widow whose husband was not employed
by the Company but who was boarding at the Com-
pany’s mess has been paid $1,000.

It was not clear whether this case came under the
Workman’s Compensation Aect or not but the matter
was satisfactorily adjusted on the Company’s making
the payment which it did. ~Manager McCarthy who
handled the matter was fair and impartial and stated
that he would have been pleased if the way could
have been clear to allow even more for the woman
who suffered such a great loss.

The. men who were taken sick and recovered have
been allowed half time by the company for all work-
ing time lost and the hospital expense for each vietim
was borne by the physicians having the medical econ-
tract to take care of any patients taken ill while in
the employ of the company. The physicians are com-

pensated by a medical fee deducted monthly from
wages of the men. ‘

Kirkman Creek Proving Successful.

J. T. Cooley, old time Yukon miner, gives a good re-
port on Kirkman Creek in the Yukon district. He says
that the twelve men who have been busy there this
season have made good and are facing the winter com-
fortably fixed. It is expected that a number of
others will aid to the Kirkman colony this winter.

~ Many of the claims which have been staked on

the creek have not been prospected and there many
others which could be staked. The ground needs
prospecting and could handle about 100 prospectors
with fair promises that it will all be as good as the
ground now producing. Mr. Cooley recommends Kirk-
man Creek to any prospector looking for something

that will leave him at the end of the winter with some-
thing to the good.

Silver Strike Babine Lake District.

A total of $1,100 per ton is a pretty fair showing.
The following assay is from specimens of galena taken
by Arthur Wood from his Silver Fox Group between
Babine and Taltapin Lakes, and brought to the Van-
couver Chamber of Mines: over 930 oz. of silver, over
1 oz. of gold, nearly 5 per cent copper, and 20 per cent
lead. This was taken from a 4 ft. lead.

Mr. Wood has returned with a force of men to
operate the property. It is understood that several
well known local men are interested with Mr. Wood.
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Our Northern Ontario Letter

A number of prospectors have left Cobalt for the
scene of the recent discovery of radium-bearing ore
in the township of Butt in the district of Nipissing.
One party just returned from that distriet, declares
that ‘it appears to hold out fair promise of being an
active field, in view of the find being a promising
one and on account of the world-wide interest being
taken in radium and its tremendous value.

Producing at the rate of upwards of $40,000 every
twenty-four hours, and fully manned with efficient
workmen, the mines of Cobalt are deriving the
maximum benefit from the current high quotations for
commercial bar silver. That a prosperous future
still lies before the mines of Cobalt is borne out in
the fact that a large part of the total output con-
tinues to come from high grade ore. At the Nipissing,
large deposits of high grade ore are being constantly
drawn from, while at the O’Brien a large quantity of
ore is in sight which contains close to $5,000 to the
ton. At the Mining Corporation a substantial part
of the total production comes from high grade ore,
while at the Kerr Lake some two-thirds of the total
ore reserve is made up of high grade ore. Added to
this comes official reports from the Beaver Consolid-
ated that a vein now being opened up is being found
to econtain considerable ore that contains around 4.-
000 ounces to the ton. The Coniagas Company will
end its fiscal year on October 31st with a production
unofficially estimated at upwards of $800,000. Of this,
it is learned in usually well informed quarters about
two thirds may be found to be net profit, and at least
indicates a fair surplus over dividend requirements
of 214 per cent annually, or some $400,000. On Octo-
ber 25th the company disburse a 214 per cent dividend,
the fourth to be paid this year. This brings total
disbursements up to $9,640,000 since 1907.

Rumors persists to the effect that the Temiskaming
Mining Company may reasonably resume dividend
disbursements in the near future. This belief is sup-
ported by the fact that the latest report of the com-
pany showed a surplus of some $922,000. Added to
this is an official statement made to your corre-
spondent that the company has operated during the
current fiscal year at a profit. This would tend to
indicate that the surplus may be nearing the million
dollar mark and that dividend disbursements are
justified. On the Gans lot, according to official ad-
vice, some rich patches of ore are being encountered.
Master in Ordinary Roche, at Osgoode, Toronto, has
signed the formal legal order directing the liquidators
of the Bailey-Cobalt Mines to proceed immediately
to transfer the Bailey Mine and its assets on the
terms of the offer made by A. J. Young.

It is said that the papers for the incorporation of
the new company which is to be known as the Bailey-
Northern Customs, Limited, are already being prepared
and that the transfer should be completed in time
for the new company to commence operations on the
Bailey before the end of November, or at least as soon
as the legal details are properly carried out.

Under the terms of the offer which the Court has
accepted, the present Bailey shareholders will receive
one share of stock in the new company for each ten
shares of their present stock. The capitalization of
the new company will be $1,250,000 with $50,000 in
the treasury. This treasury insures the shareholders

that the property can be actively operated, and the
property soon placed on a producing basis.

The Tretheway-Cobalt is reported to be seeking
financial aid in carrying out the development of the
Castle property in the Gowganda district. The Tre-
thewey has an option on 51 per cent of the stock of
the Castle and receives shares in-the company as
compensation for money spent on the property. It is
stated unofficially that some $80,000 worth of ore has
so far been developed, and also that the Temiskaming
or the Meclntyre may be invited to share in its de-
velopment. The report is supported in that J. P.
Bickell who is president of the Temiskaming as well
as the MecIntyre is interested in the remaining 49 per
cent interest in the Castle.

At the time of writing your correspondent finds
much speculation among mining men as to what affect
the present peculiar situation at Toronto may have
on the Department of Mines. The members of the
Provinecial Parliament from the precious metal mining
districts are of the old political schools, Conservative
and Liberal, and at the time of writing appear to be
likely to be excluded from the governing body, the
farmer members. The situation presents the possibility
of the voice of the citizens of this distriet geoing un-
heard. The general opinion, however, appears to be
that nothing serious’ will result, and that there is not
cause for undue alarm. ;

The Nipissing Extension mine, formerly the Farah
property is being de-watered, plans for its develop-
ment having been completed. A new vein has been
discovered on surface on the eartern part of the prop-
erty. It has been stripped for a distance of about
sixty feet and has an average width of about one inch
of smaltite carrying silver values of several hundred
ounces to the ton. The wall rock contains considerable
‘leaf silver and is expected to compose substantial
tonnage of mill rock. This new find, as well as the
one made last June will be followed by aggressive
work, Major E. H. Birkett is in charge of operations.

In the Elk Lake district interesting developments
are taking place. The most important is that of the
White Reserve mine, in the Maple Mountain section
of the district where a recent surface discovery of
high grade ore has been made. A pit has been put
down about 15 feet and some very spectacular ore
taken out. In the meantime, a crosseut at the 140 fet.
level is being driven for the purpose of tapping the
new vein at that depth. As a result of previous work
at the property, about twenty veins have been dis-
covered. About 1,100 feet of lateral work has been
dqne at the 140 ft. level. The property is equipped-
with a nine-drill compressor and corresponding equip-
ment. At present two machines are working.

The Paragon-Hitchcock at Elk Lake is working, and
encouraging results at the 200-ft. level are repo’rted.
A vein close to two feet in width is being explored.

It.is contended by mining men who have had prev-
ious experience in both Cobalt and Elk Lake. that
the latter district presents favorable possibilities of
successful mining developments due to the similarity
of geological conditions in Elk Lake as compared with
conditions in Cobalt. Tt is stated that the knowledge
gathered during he course of fifteen years of mining
on Cobalt may be expected to be used to good ad-
vantage in the Elk Lake distriet,
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In Gowganda a number of properties are being ex-
plored. For the greater part they all turn to the history
of the Miller Lake-O’Brien for inspiration. This is
the one successful mining operation in the Gowganda
district, one of the richest deposits of silver in the
world having been opened up and from which the
company has recently been producing silver at tl}e
rate of over a million ounces annually. For a time, in
its early days, the Miller Lake O’Brien appeared to
be a doubtful proposition, and was only developed
successfully by reason of Senator M. J. O’Brien refusing
to give up, so to speak, and carrying out the explora-
tion of the property from his private fortune. Other
bperators in the district, are often found pointing to
this precedent, and express the thought, whlqh is
an offspring of the hope that history will repeat itself
in Gowganda.

In the South Lorrain area, the Pittsburg-Lorrain
and the old Keeley mine are the only active properties,
although here, as well as at Elk Lake, an early revival
of activity is being optimistically predicted.

In the gold mining camps satisfactory progress is
being made, and there are now a greater number of
operating mines than at any previous time during the
past two years.

- It is intimated that the Hollinger Consolidated will
be a heavy purchaser of Vietory Loan 1919 bonds.
The present surplus of the company is well over three
and a half million dollars of which close to two mil-
lion is made up of bonds of previous loans. It is under-
stood some of this may be converted into the new loan
and that a substantial amount will be added to the
total. The shortage of labor is still a retarding factor
at the Hollinger, the arrival of Fall not having brought
men in desired numbers. However, November and
December are the two months that are looked to to
bring the desired change and thus make it possible
to prepare to operate at full capacity instead of
less than two-thirds as at present. Although officials
are reticent regarding the matter, current rumors
tend to indiecate some possibility of the Moneta prop-
erty being taken over by one of the producing mines.
It is reported unofficially that both the Hollinger and
the Porcupine Crown have exhibited a desire to secure
the property. The Moneta adjoins the Millerton side
of the Hollinger on the west and seems to present fair
possibilities of having the westward continuation of
some of the ore bodies found on the latter. As to this,
of course, only exploration and development work
can determine.

The Dome Mines has recently been able to increase
its capacity to about 1000 tons daily, thus handling
twice the volume “of the Melntyre and about two-
thirds as much as the Hollinger. During one day,
which was the exception, some 1,500 tons of ore was
hoisted. It is plainly evident that the Dome is getting
back into its stride in record time. If, with a little
under 300 men employed, the Dome is able to handle
1000 tons of ore daily no further evidence is necessary
to show that costs of operation are being held well with
in bounds. For instance, a larger force of men is en-
gaged at the Meclntyre-Porcupine where an average
of but 500 tons is treated daily and where costs are
held down to around $5 to the ton.

Mr. R. E. Hore has returned to Toronto after ex-
amining properties in the Shining Tree Gold district.
Mr. Hore was recently in Butt township to see the
radium ore deposit discovered by Mr. Elliott.
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Bullion Shipped From Cobalt,

During the week ended October 24, six Cobalt com-
panies shipped an aggregate of eight cars containing
approximately 576,213 pounds of ore.

Following is a summary:—

Shipper Cars. Pounds.

Byfaler 2 0ls henaie go e Faiiaee ) 175,965
NIpIssing st s s ¢ 2 149,637
(COnIagaR . s i o ] 65,611
Dominion Reduction .. . 1 65,000
La Rose .. e 1 60,000
Peen-Canadian .. . 1 60,000
Totals =y e ey 8 573,213

During the corresponding period the Nipissing and
the Mining Corporation each made bullion shipments

the total amounting to 179,102.88 fine ounces, as
shown in the following summary :—

Shipper Bars. Ounces.

NIpIsRing S0 Lo s N6 101,048.65

Mining Corporation .. .. .. .. 79 78,054.23

Totat =7 155 179,102.88

Annual Meeting of McIntyre-Porcupine Mines.

The annual meeting the shareholders of the Meln-
tyre-Porcupine Mines was held on October 24th in
Toronto when encouraging reports were received.
While no definite statement was forthcoming as to an
early increased divident to the shareholders. President
J. P. Bickell said that the company’s earnings had
improved during the four months since the close of
the fiscal year and if no unforseen difficulties arose,
it looked as if the net earnings for the year now
entered upon would be twenty-five per cent above
the earning for the year covered by the last report.
A surplus was being a accumulated and if that kept
on increasing the board would be justified in increas-
ing the distribution of profits. A by-law was ratified
reducing the membership of the board from 7 to 5.
_The five directors previously serving were then re-
elected which meant that the places of the late George
E. Drummond of Montreal and E. F. B. Johnston of
Toronto were not filled. Officers from the mine re-
ported that the shaft is now down 1,500 feet and
cross-cutting will now be begun for the 200 feet to

reach the vein. The mine is now opened up on the
1,125 foot level. ;

Development of White Reserve.

Reports from the North say that the White Reserve
property in the Maple Mountain section of the Elk
distriet is undergoing considerable development, a
vein recently opened showing some very promising
silver. The White Reserve Mine is controlled by J. A.
MecAndrews of Toronto, who was associated with the
Abitibi Pulp and Paper Company in the early days
of that enterprise. Mr. McAndrews predicts a pros-
perous future for that area, including the Darby
Lake and Skull Lake district. The mine is situated
close to the cast boundary of the township of Whit-
son and is about five miles northwest from Lady
Evelyn Lake. \
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Exploring the Kennedy Group.

A report from Boston Creek states that a new com-
pany is being formed for the purpose of developing
and exploring the Kennedy group of claims on the
boundary of Boston, while arrangements are pro-
ceeding for the development of the Hohenaur property
at Kirkland Lake. On the Mondeau property now
known as the Peerless work has proved to be suffi-
ciently encouraging to proceed with the installation
of a more powerful mining plant.

To Develop the Boyce Claims.

Announcement is made that the old ‘‘Boyce group”’
of claims in the Porcupine distriect has been sold to
strong Canadian financial interests in Toronto, Hamil-
ton and Montreal. The deal was arranged by A. S.
Fuller of Timins, Tanner, Gates & Co Toronto and
J. R. Starnes, Montreal. The property will now be
known as the Gold Centre Mines, Limited, a $3,000,-
000 corporation having been formed for taking over
the claims. There are five claims adjacent to the Hol-

linger Consolidated, the McIntyre, Dome and West

Dome.
Progress at the Clifton Mine.

Homer L. Gibson and a party of twelve returned to
Toronto on Sunday last after several days spent on a
visit of inspection to the Hollinger, Dome and Clifton
Mines. The latter mine is a prospect on which de-
veloping work is just starting. The operating com-
pany has now 25 men undreground and has just com-
pleted the installation of an electric plant in order
to work the 500 foot level. ~Mr. Gibson states that
ore has been found in three veins at the first level.
At the Dome Mine the party found the labor situation
greatly improved and the indications are that during
the winter an adequate force of help will be avail-
able. :

STOCK PROMOTIONS DISCREDITING WEST
SHINING TREE GOLD AREA.

Regarding the West Shining Tree gold area about
which much has recently been written, and more said,
the writer has consulted the opinion.of two of the
leading geologists of the Dominion—recognized as
such by mining men of the highest standing, and as
a result feels assured that an unbiased summary of
the situation is this:

The geologieal conditions of West Shining Tree are
such as encourages the belief that commercial deposits
of gold ore should be found in that area. There may
not be a certainty of this, but there are at least ex-
cellent possibilities. One geologist pointed out that he
felt optimistic over the camp’s future, and that he
had found it necessary to disregard the numerous
stock promotion schemes in order to become optimistic.
In the opinion of both geologists, the present situation
appears to be attended with possibilities of the camp
falling into bad repute, getting a black-eye, so to
speak, and in a sense throwing the whole thing into
" “near-liquidation.”” This, not due to lack of merit
or potentialities, but due to some of the properties be-
ing saddled to, and subject to the greed of a few men
who are playing the stock end of the game.

“I am optimistic about the potentialities of West
Shining Tree, and, in this, am anxious to compare
notes with other mining geologists,’”’ said one of the
gentlemen interviewed. ‘‘In the Porcupine camp,’”” he
said, ‘““we all know how easily the area which now
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comprises the paying mines could have been missed
if effort had ceased with such early discoveries as the
Rea. 1 am optimistic about Shining Tree, not that I
feel certain that mines have already been found, but
in the hope that owners of claims will remove a little
more moss, expose a little more rock and perhaps as
a result make more important discoveries than those
already made.”’

In the gold mining camps of Northern Ontario the
propositions in which brokers have played a leading
part have practically all landed in the scrap heap. It
is a-broad statement, but it is true. The profitable
operations do not owe their success to the brokers.
In their order of importance they may be cited: First,
the Hollinger is the product of the optimism of the
'l‘umr{ins Brothers and their Montreal and Toronto
associates; second, the Dome, is the product of first
the Mond Nickel Company, and later Mr. De Lamar;
third, the Meclntyre became successful owing to the
e‘fforts of the late Col. A. M. Hay; fourth, the Lake
Shore was brought to a profit-producing basis by
Harry Oakes, the proposition being adversely criticised
by disgruntled stock brokers because they were re-
fused the opportunity of using the Lake Shore as a
means of fleecing the public; fifth, the Porcupine
Crown won success through the efforts of the Crown
Reserve Mining Company.

If some system could be devised whereby the broker-
age houses, or a great many of them, could be pre-
vented from exhibiting unreasonable greed, and per-
mitted to devote themselves earnestly to t.h,e work of
sohmtmg capital to be used in the exploration and
develgpmg of mining prospects, the mining industry
of this country would be greatly benefitted. To this
end it would be necessary to limit the amount of com-
mission which the brokers might charge for selling
unlisted stocks. As matters now stand, they are per-
mitted to underwrite stock at perhaps 10 cents a share
and sell it at 20, 30 cents or whatever they are able to
get. Instead of the money finding its way to the
treasury, everything above the underwritten price
goes to the broker, sometimes amounting to more to
the _latter than to the treasurer. Such, of course it
obviousl d ’ ; i g

Yy reduces the chances of developing mining
property successfully. When the difficulty, wunder
favorable conditions, of developing mining ’property
fyom a raw prospect to a dividend-paying mine is con-
s1c1ereq, 1t 1s indeed small wonder that so many of the
propositions with which the broker is associated and
gets his "'-h_and-out” should fail—hence the fear that
the promising West Shining Tree camp is saddled
with a condition that will ultimately be found to h
done it an injury.—J. Mec.R. s

The remark, we so often hear “Ore i

find it,”” always reminds me of the old SCgrlg?rll.eJ}argE
(Cornlshman) tributer, when asked how his ‘pitch’
was looking, who said: ‘“Thee knows ’ow they bloody
h’ore ez, me son, sometimes ez ’eer and sometimeg
theer, and weer ’ee edden, theer be oi.’”’ In plain
El’lgllsh, “You know how ore is, my son, sometimesg
it’s ht’a’re and sometimes there, and where it isn’t thepe
am L.”’ T claim that to be pretty pat.—Extract from g
letter to the Editor of M. & S. Press.

Considerable interest is being taken in Nigeria in a
new discovery of silver-lead. There is a highly-minera].
ized belt of about 50 miles in length, and ore bodie
have been located up to a width of 50 ft. 4
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Nova Scotia Notes

It is announced the Dominion Steel Corporation has
subseribed $25,000 to the erection of a general hos-
pital to serve the Town of New Waterford and the
surrounding district, where the Dominion Coal Com-
pany has now five collieries in operation. The present
hospital, which is only a temporary arrangement, is
quite inadequate, and the need for a larger hospital
has been long felt. The revenue for the work of the
Hospital will be derived, as is customary in the Glace
Bay district, from monthly contributions by, the col-
liery workmen, from provinecial and municipal grants
donations from the colliery companies and private
subscriptions.

The Dominion Coal Company has recently equipped
and opened a clubhouse for its officials at Glace Bay.
The club is handsomely furnished with library, billiard-
room and the usual club appointments, including a
ladies’ section, and provision for meetings and offi-
cial dinners.’

The Dominion Coal Company, according to news-
paper reports, contemplates immediate operation of
its areas in the North Sydney field from Bonar Head,
contiguous to the workings of the Nova Scotia Steel
and Coal Company. This report would appear to indi-
cate the unlikelihood of any amicable arrangement
between the Dominion and Scotia companies for the
partition of areas in this locality.

It is announced that a zinc-copper-lead property
held under lease by James Nolan of Glace Bay has been
placed under option to Capt. P. J. Webb of Sydney,
who is endeavoring to dispose of the property to Am-
erican interests. ’

The leases cover areas near Stirling, Richmond
County, Cape Breton Island. Some $40,000 has
been expended in proving the property, and it is stated
that ore of good quality has been exposed along the
general direction of strike for about 1,000 feet, show-
ing a width in one trench of 66 feet. Analyses of the
ore are said to have shown 33 per cent zine, 13 per
cent lead, 3.68 per cent copper, with important yields
of associated gold and silver.

The following account of this mineral occurrence is
contained in the Summary Report of the Geological
Survey for 1918, part F, by A. O. Hayes.

Stirling, Richmond County. — Descriptions of the
development work on the Stirling zine-lead-copper
deposit previous to 1918 were published by D. D.
Cairnes* and A. O. Hayes . No development work was
done from July 17, when the Stirling Exploration Co.
stopped driling to July, 1918 when the New Jersey Zine
Co. commenced operations under an option to pur-
chase from the original lessee, James Nolan of (Flace
Bay. J. T. Boyd is in charge of the present develop-
ment work by which it is planned to prove the deposit
at a greater depth than accomplished by the Stirling
Exploration Company in 1917. Five calyx drills re-
moving 3-inch cores were in operation, putting down
holes at 35 degrees from the vertical. The drills were
placed east and west of the line of extension of the
deposit and boring carried on from opposite sides. The
gangue, which varies from dense quartz to somewhat

porous carbonate schist, offered great difficulty for
the type of drills used and progress was, therefore,
made more slowly than anticipated.

The drilling in 1917 indicated an impoverishment of
the ore both laterally and in depth from the principle
showing illustrated as Trench C in D.D. Cairnes’ sum-
mary report® for 1916. Towards the south there is a
heavy overburden of boulder clay and surface trench-
ing is impracticable. The drilling 400 feet south of
Trench C showed no ore, whereas 200 feet south of
French C the ore-body was much smaller than the holes
drilled under the principal showing, which also show-
ed gradual impoverishment to a very low grade ore
between vertical depths of 200 to 350 feet. Surface
trenching at intervals to the north of Tremch C
shows a splitting of the higher grade ore into narrow
bands which terminate entirely about 500 feet morth.
A hole drill hole placed about 200 feet north of Trench
C shows similar characteristics at depths of 150 to 800
feet vertically with low grade ore predominating.

In September 1918, a boring on the west side of the
known deposits entered ore, indicating the presence
of another band. The lenticular form and magmatic
source of the ore suggests the probability of the oec-
currence of additional related ore, both laterally and
in depth.

The country rock consists of a volcanic series of
pyroclastic rocks and lava flows of rhyolite and tra-
chyte, with interbanded carbonates of lime magnesia
and iron, apparently alterations of the volcanie rocks.
These are intruded by plutonic rocks consisting of
diabase, quartz porphyry, and a porphyrite. There is
also a dyke of mica diorite’cut in a diamond drill hole
at the south- end of the ore-body and in a trench at
the north end of the ore-body a similar dip is about
10 feet thick. This dyke was not encountered in any
of the other drill holes, although they penetrated the
intervening formation; therefore, two different dykes
may occur. Although no large exposure of this rock
was found in the vicinity of the workings, a similar
intrusive plutonic rock occurs in large quantity, cut-
ting a similar voleanic series, on the coast west of Seal
_rock between Framboise and Capelin cove about 5
miles south of Stirling.

The whole series has undergone metamorphism ac-
companied by shearing with the development of a
schistose structure, having a strike of north 31 degrees
east (astronomic) with steep easterly dip. The ore ap-
pears to lie along one of the shear zones. The ore con-
sists of a fine-grained, intimate mixture of the follow-
ing .sulphides in order of their abundance; sphalerite,
pyrite, galena and chalcopyrite, containing small
amount of gold and silver. The ore varies from high
grade, consisting of an almost solid sulphide mass ae-
companied by a small amount of gangue, prineipally
calcite with subordinate quartz, to low grade, largely
calcite with some quartz, containing a small amount
of the sulphides disseminated through it in small mass-
es. In the lower grade ore there is a greater propor-
tion of pyrite to total sulphide contents, than in the
higher grade ore.

! Geol. Surv., Can., Sum. Rept., 1916, p. 255.
? Geol. Surv,, Can., Sum. Rept., 1917, pt. F. p. 30.
! Geol. Surv.,, Can., Sum. Rept., 1916, Fig. 11, p. 2517.
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THE APPLICATION OF PULVERISED COAL IN
BLAST FURNACES.

The Canadian Mining Institute Bulletin for July
contained a description of the progress made in using
pulverised coal in blast furnaces which made the fol-
lowing references to the smelting of iron:

History of Early Attempts.

““The use of pulverised coal in reverberatory furnaces,
cement kilns, open hearth furnaces, boilers and other
similar furnaces, has been dealt with extensively in
many papers and publications; the present paper on
the other hand will be econfined to the application of
pulverised fuel to blast furnaces, wherein the mixture
of fuel and air is injected into the lower portion of a
piled mass of material, and combustion takes place
under pressure.

Until recently the history of pulverised coal in blast
furnaces contained nothing but records of failures.
Sir Lowthian Bell, in his book on the ‘‘Principles of
the Manufacture of Iron and Steel’’ published in 1872,
which deservedly ranks among the world’s metallur-
gical classics, mentions an attempt to introduce finely
divided coal with the blast at the tuyeres in an iron
furnace; the attempt was soon abandoned, and Bell
remarked that it needed but little consideration to
insure rejection of all such schemes.

About 1902, Mr. W. J. Forster of Darlaston, Eng-
land, satisfied himself by a great number of experi-
ments at the Darlaston furnaces: ‘‘That nothing but
failure can be expected from the addition of cold
materials into the hearth of the furnace with the
blast.”’

Possessed of this opinion, Mr. Forster suggested the
use in the blast furnace of a specially prepared carbon
obtained by heating solid carbon to a very high tem-
perature, so that all volatile matter and meisture
should be expelled and the carbon should be strongly
heated before its use in the blast. He obtained British
and American patents on the expedient of so preparing
carbon and introducing it with the blast, whereby he
hoped to make special grades of iron. The idea seems
to have produced no effect upon the art of smelting
iron, but it may be considered to illustrate the rest of
the history of the use of pulverised fuel in blast fur-
naces as this history consists of sundry comparable
suggestions of expedients all of which have, so far as
known, failed to meet with practical success. The
efforts to use successfully pulverised fuel in iron
blast furnaces have embraced such expedients as the
substitution of heated gas, with and without super-
heated steam, for some or all of the air; the careful
classifying of the fuel into different and distinet sizes
with a view to employing the finer grade to create a
high initial temperature to ignite the rest; the sub-
stitution of an annular reverberatory arranged around
the base of the charge, and the injection tangentially
thereinto of the powdered coal and air; the grinding
and mining of the charge itself so that the particles
might fall through a stream of burning fuel and air,
and so on. It is not profitable for present purposes
to consider all these expedients or the various patents
which have been granted on them, because, so far as
is known, none of them has been sufficiently success-
ful to secure adoption.

The results obtained by the recent work which we
shall now describe have been attained not so much
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by resort of extraneous expedients as by the develop-
ment of the combustion process itself. The chemical
phenomena of combustion are relatively little known,
although they have been made the subject of impor-
tant research work by numerous scientists since the
days of Bunsen, who, in 1845, made investigations on
a coal-fired blast furnace used for the smelting of
iron ores; and it is impracticable, within the limits of
this paper, to discuss these phenomena in detail. The
phenomena apparently embrace distillation of volatile
matter, gasification, and combustion. When a mixture
of air and finely divided fuel is directed into and
against a mass of more or less refractory material,
different results may ensue, according to variations in
a multiplicity of factors. The work to be deseribed
seems to demonstrate that by proper provision of suit-
able space for combustion, maintenance of correct air
pressure and fuel within the combustion space, it is
practicable to develop within the charge a sort of
supercombustion, which provides at greatly reduced
cost the heat necessary to bring the charge to a
molten condition. It is particularly difficult to
generalise or define the possibilities or limitations of
the generation of heat in a blast furnace so operated,
for mueh depends upon the physical and chemical
characteristics of the charge, as well as upon the
variable factors directly entering into the combustion.’’

The authors suggest that a better idea of the work -
can be obtained by concrete illustration, and proceed
to describe in great detail the experiments of Mr.
Garred in a field which, the authors believe has here-
tofore been untouched even by suggestion, namely,
the melting of copper and the smelting of ecopper ores.

At the plant of the International Nickel Company
the most recent work has been to operate the furnace
entirely without coke, following earlier work where
an average of fifty per cent of the coke had been re-
placed. The results, with all coke eliminated, are
sufficiently encouraging to continue the experimenta-
tion with this object in view.

_ The processes involving the application of pulver-
1sed fuel to blast furnaces have been patented in the
United States, Canada, and many foreign countries;
the patentees, Garred and Cavers, both being en-
gaged in work connected with the smelting of non-
ferrous ores, and both were simultaneously working
on practically the same problem, of the combustion
of finely divided fuel in a blast furnace. Owing to the
magnitude of the problems involved, a consolidation
o'f,. their interests was effected recently, by the forma-
tion of the Garred-Cavers Corporation, New Yerk,
which company has acquired the patents issued and
pending in connection with this work. It is expected
that experiments on the smelting of silver-lead ores
will be commenced in the near future, and there is
every reason to believe the prospects are good for in-
creasing the efficiency of blast furnace practice,

During the last few years, some twenty to thirty
million tons of non-ferrous ores per year have been
treated in blast furnaces in the United States, Canada
and Mexico, and it is believed that further develop-
ments of a satisfactory nature in connection with thig
work will enable a large proportion of these oreg to
be smelted with considerable economies in fuel,

The Garred-Cavers Corporation has made contracts
and issued licenses for the use of its process by the
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International Nickel Company of Canada, the Ten-
nessee Copper Company and Cerro de Pasco Copper
Corporation. Mr. W. J. Hamilton is Consulting
Engineer to the Cerro de Pasco Company and arrange-
ments have been made to utilize pulverised coal in the
existing blast furnaces at the smelter, but also in a
new smelter to be constructed by that Company.

‘While the application of pulverised coal, in its pres-
ent development, does not extend to the smelting of
iron in the blast furnace, it does not appear unreason-
able to expect that the lessons learned from its use
in non-ferrous smelting may lead to a wider applica-
tion that may some day include the reduction of iron
ores.

B R A——

e e —
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PERSONALS.
Mr. J. B. Tyrrell, accompanied by Mr. P. A. MacDon-
ald, Public Utilities Commissioner of Manitoba, Mr.
Phillips and Mr. McTavish, left Winnipeg recently to
make an examination of the Gold Pan Mine in the
Rice Lake District.

Mr. J. B. Tyrrell addressed an open meeting held in
the Fort Garry Hotel, Winnipeg, under the auspices
of the Manitoba Branch of the Canadian Mining In-
stitute. The subject of the addréss was ‘‘The Mining
Situation in Its Relation to Manitoba.’”” Having recent-
ly returned from an extended trip through Northern
Manitoba, Mr. Tyrrell was able to entertain his au-
dience with an authoritative account of the mineral
possibilities of the Province.

The Prince ready to go underground at the
O’Brien Mine, Cobalt. g

Mr. Hughes, the Prime Minister, has stated in the
House of Representatives of the Commonwealth, that
the Imperial Government had promised to advance
£500,000 for the purpose of fostering the treatment of
spelter in Australia, and the Commonwealth would also
assist in the establishment of similar works.

Arrangements are being made by the Manitoba
Branch of the Canadian Mining Institute for a lecture
to be given by Dr. R. C. Wallace, Commissioner of
Northern Manitoba and Chairman of the Branch. The
meeting will be held in Winnipeg on October 23rd,
and no doubt the speaker will deal with some aspect
of the mining situation in Northern Manitoba.
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LARGE ROCK CRUSHER BUILT IN CANADA FOR
THE ASBESTOS CORPORATION.

One of the largest rock crushers in Canada has re-
cently been installed at the British-Canadian Mines of
the Asbestos Corporation of Canada, Limited. The
bulk of the machine is clearly indicated by comparison
with the man standing beside the rock crusher. Larger
crushers have, of course, been built; but as a rule for
speeial purposes, and not as far as the writer is aware,
by any Canadian firm.

The general dimensions of the crusher are as follows:

Size, 42 ft. x 36 ft.

Weight of frame, 78,000 lbs.

Weight of swing jaw with bushing, 21,800 Ibs.

Weight of flywheel and pulley, 7,000 1bs.

Weight of Pitman, 4,900 lbs.

Crusher for Asbestos Corporation.

All parts are unusually massive to withstand the
heavy strains of crushing the large pieces of rock
which this machine will have to handle; jaw and cheek
plates are of manganese steel, and the Pitman is of
bolted construction instead of being solid as in the
smaller types of crusher. 5

The crusher is intended for primary crushing of
the asbestos ‘“mill’”’ rock, and being able to handle
comparatively large pieces of rock will effect a saving
in the actual mining cost. The crusher was constructed
at the Jenckes plant of the Canadian Ingersoll-Rand
Company, Limited, Sherbrooke, and is the third of this
size supplied to the Asbestos Corporation.

A unique mining plant is located in Ohio. Both coal
and sand are taken from the one property which con-
sists of 150 acres. The surface strata is high grade
molding sand and has an average depth of about nine
feet. It is deposited on a bed of shale about five feet
in thickness and under this is a seam of excellent coal
averaging from 4 to 5 feet. Shipments of sand already
have been made to foundries throughout the country.
A considerable tonnage of coal also has been mined.
As the shale strata is uncovered by the removal of the
sand, steam shovels will be utilized to strip the shale,
thereby exposing the seam of coal which will be mined

in the open.
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A LARGE ROCK CRUSHER.

The modern tendency in mining engineering work is
to instal larger and more powerful rock-crushers rather
than to multiply the number of those in use. The
largest gyratory rock-crusher in the world has recently
been laid down, its dimensions being as follows: Height
from foundations to the top of the hopper, 17 ft. 8 ins.;
diameter of hopper, 19 ft. 6 ins., the length of the
shaft, which is 10 ins. in diameter, being 21 ft. The
receiving opening are 60 ins. by 190 ins. and the dia-
meter of the rope sheave driving pulley is 7 ft.

The weight of the complete crusher is about 358 tons
and it is capable of dealing with from 2,500 to 3,000
tons of rock per hour, crushing an 8-in. or 9-in. pro-
duct. When running under full load the crusher re-
quires a driving power of about 350 h.p., and it ab-
sorbs 75 h.p. when running light. The working parts
are lubricated by a forced feed, a pump situated in its
lower portion driving a thick oil to all bearings. The
oil sump from which the pump draws its supply con-
tains nine barrels of oil, and all surplus is returned
through coarse filters to the sump. The crusher in
question has been designed and laid down to deal with
the output of a number of steam shovels at a big lime-
stone quarry, the material being dumped into the hop-
per from trucks holding 1214 tons.

'

THE SILVER SITUATION.

There has been very heavy buying of silver for Far
Eastern account. India would buy this country’s an-
nual yield, according to well posted silver men, if it
were available and still need more. Of late China has
been buying heavily, both in New York and London.

The demands of the Far East for silver have many
times proved the mainstay of the market for this metal.
Just what happens to the great quantities shipped there
has never been satisfactorily explained, although silver
always figures in trade between India and China and
the Western world.

In China silver still is minded into taels or shoes.
When troops returned from their participation in the
Boxer uprising two decades ago they brought with
them quantities of these silver shoes, which were worn
for a time as charms.

‘While there was some interest shown on the part
of producers a few months ago in the subject of an
export combination the matter seems to have passed
fc'rom mind. One active producer says: ‘‘We are sell-
ing all the silver we can produce through banks in
New York and are getting good prices. Under the cir-
cumstances we fail to see how a combination would
be of any assistance.’’ : :

New York producers have sold silver metal this
week at $1.231% an ounce, the highest price reached
in over 50 years. For the most part this metal was
taken for shipment to China.—Boston News Bureau.

PURCHASE OF FLIN-FLON MINE DENIED.

The Emergency issue of the ‘‘Engineering & Mining
Journal’’ states that a denial has been issued by Hay-
den Stone & Co. of the reported purchase of that mine
by interests connected with this well-known Boston
and New York firm.
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USE BY ONE N.B. MINER

and this is not the only firm in Canada using seven of our Hoists.

Would these customers continue to purchase our Hoists from year
to year as their business grows without a good reason?

Quality and service count for much more than price in the long
run, and while we can assure you that the price of our Hoists is
reasonable, the price alone would not have secured us these many
repeat orders. These customers were satisfied with the quality of
the Hoists, the honest workmanship and material put into the
machines, the skill exercised in their design, and their comparative
freedom from premature breakdowns or repairs.

Our Mine Hoists are built right, and give the best of service—
that is why our customers stay with us, and continue to order more
machines as their needs increase.

Choice of 7 sizes in either Electric or Steam Hoists, ranging from
10 H. P. to 50 H. P.

Steam Driven Mine Hoist.

MARSH ENGINEERING WORKS, LIMITED, ®**%i™ BELLEVILLE, ONTARIO

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

OF OUR MINE HOISTS IN 7 "

i

FOR MINING AND INDUSTRIAL PURPOSES
Built by a Firm who Stands Supreme in the Whole World as Oil Engine Experts.

The Bolinder operates on a cost of only % cent per Brake Horse power per hour—an enormous Saving as compared with a Steam’
plant. A 200 B.H.P. Bolinder (which is equal to a 250 I.H.P. Steam engine) costs only $1:—per hour at full load.

The Bolinder eliminates firemen and
fire hazard.

The Bolinder is the result of 30 years’
experience.

Simple
Reliable

Durable
Shaughnessy Building,

Swedish Steel and Importing Co., Limited, O TREAT

A 320 B.H.P. Bolinder Engine directly connected with a Generator.

Representatives:—
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Manitoba Can Manufacture Briquettes.

Hon. T. H. Johnson, attorney-general, has stated that
the successful manufacture of briquettes in the lignite
tfields of southwestern Manitoba is assured and the
plan has proven entirely feasible.

In a recent trip to Ottawa Mr. Johnson was shown
over the experimental plant of the lignite utilization
commission at Ottawa. He says that the commission
was proceeding with plans for the erection of a plant
which would produce briquettes on a paying basis and
would prove the industry to be a good profit-making
enterprise. The briquettes, he said, would be placed

.\,‘ :h e
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October 29. 1919.

The federal officials have been much impressed with
the necessity of developing the mineral resources of
Manitoba and have given their assurance that sur-
veying for a railway line, from The Pas to the gold
belt about 73 miles north of The Pas, will start im-
mediately. :

Railway officials, who have visited the fields since
the recent big strikes, believe that railway could be
operated at a good profit. The provineial government
were considering the advisability of erecting a rail-
way, which will cost about $2,000,000 had the federal
oovernment refused to take any action.

i
4
|
H
|

The Prince witnesses -the pouring of silver bullion at the reduvction plant of the Mining
Corporation, Cobalt.

on the market in the fall of 1920 and would sell for
approximately $10. per ton. They were in every way
equal to the American anthracite coal. The commission
is being financed by the federal government and the
provinecial governments of Manitoba and Saskatche-

wan.

Manitoba tc Have Railway to Northern Gold Fields.

On September 30, after having interviewed Hon.
Arthur Meighen, Minister of the Interior; Hon. J. D.
Reid, Minister of Railways; and Hon. J. A. Calder,
Minister of Immigration, regarding the erection of a
railway to the gold fields of Manitoba, Premier T. C.
Norris announced that surveying for a railway line
will start this Fall.

MINING ENGINEER, Scotch, University and Royal
School of Mines, liberal education, 30 years wide
general experience, business success, responsible man-
ager German and Spanish mines, underground and
large open workings, copper, lead, limonite, lignite,
manganese, exceptional knowledge diatomite, expert
surveyor, two years successful college lecturer;
Mining and Surveying, experienced prospector, re-
porting, best references for ability and character, ex-
cellent health, go anywhere at once, prepared tn aarn
promotion, steady employment with good concern
desired.

Address care Mac Intyre 606 B. C. Permanent Building,
; Victoria, B. C,
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~ 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 PI GMENTS, DIATOMACEOUS EARTH.

Nova Scotia possesses extensive areas of mineral lands and offers a great field for those desirous of

investment.

Coal Over six million tons of coal were produ ed in the province during 1916, making Nova Scotia
by far the leader among the coal producing provinces of the Dominion.

Iron The province contains numerous districts in which occur various varieties of iron ore, practically
at tide water and in touch with vast bodies of fluxes. 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 approximatoly 3,500 square miles. The gold is free milling and

is from 870 to 970 fine.

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

High grade cement making materials have been discovered in favorable situations for shipping.

Government core-drills can be had from the depargment 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.

R

Commissioner of Public Works and Mines

PROVINCE OF QUEBEC
MINES BRANCH :

Department of Colonization, Mines and Fisheries

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

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

MINERS’ CERTIFICATES. First of all, obtain a miner’s certificate, from the Department in Quebec or from the nearest
agent. The price of this certificate is $10.00, and it is valid until the first of January following. This certificate gives the
~ight to prospect on public lands and on private lands, on which the mineral rights belong to the Crown.

The holder of the certificate may stake mining claims to the extent of 200 acres.

WORKING CONDITIONS. During the first six months following the staking ofthe claim, work on it must be per
sormed to the extent of at least twenty-five days of eight hours.

S8IX MONTHS AFTER STAKING. At the expiration of six months from the date of the staking, the prospector, ta
retain his rights, must take out a mining license. .

MINING LICENSE. The mining license may cover 40 to 2‘0'0 acres in unsurveyed territory. The price of this license
ts 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 specially called to the territory in the North-Western part of the Province of Quetac,
north of the height of land, where importunt mineraiized 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 vory
reduced rates for the benefit of miners and prospectors in the Province of Quebec. The we!l equipped laboratories of this
{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 HONORE MERCIER,
MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBE(.
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Maintaining New York Edison Service
with Valves, Pumps and Condensers
fitted with
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Uninterrupted
Electrical Service

HE New York Edison Company has

put MONEL Metal to a variety of

uses in valves, pumps and other parts
of its Waterside Station equipment where
resistance to wear and corrosion is of
paramount importance in the operation of
this efficient power plant.

Practically all the main valves handling
superheated steam are equipped with
MONEL Metal seats; those that are not
so equipped are being fitted with MONEL
as rapidly as the seats wear out.

Bronze stems for controlling valves on the —
main turbines corroded and scaled, and
had to be replaced in 2 or 3 years. Steel
stems lasted but a short time. MONEL
Metal stems were tried and after two
years’ service show no wear or corrosion
and are good for many more years.

MONEL Metal is also used in the suction
and discharge valves in the step-bearing
pumps which pump cold water at 1400 lbs.
pressure—the hot well pumps are equipped
with MONEL Metal rods—MONEL Metal

bolts, nuts and washers are used in the
condensers and wherever salt water con-
ditions exist. MONEL is giving excep-
tional service wherever it has replaced
other metals in this plant.

MONEL Metal is a natural alloy of
nickel and copper—non-corrodible—strong
as steel—tough and ductile. Withstands
acids, alkalies, high temperatures and ero-
sive action of hot gases and superheated
steam. Can be cast, forged, rolled, ma-
chined, drawn, soldered, brazed and welded
by electric or oxy-acetylene method. Takes
and retains a perfect nickel finish.

In the mining field where corrosion is
unusually injurious, MONEL Metal has
proved its superiority over other metals
for mine screens, coal chutes, valve trim,
pump liners, pump rods and various other
parts of mining machinery and equipment.
Send for the MONEL booklets which tell
all about this unique metal and the many
other uses for which MONEL Metal has
proved superior.

The International Nickel Company

43 Exchange Place

New York, N. Y.

Twelve years’ experience in MONEL Metal is at
your service through our Sales or Technical De-
partment. Write us as 1o whethsr MONEL
Me{al could replace with economy and grealer
satisfaction the material you are now using.

THE INTERNATIONAL NICKEL COMPANY
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Canadian Mining Manual

Edited by Reginald E. Hore

Che most authoritative and complete
guide to Canada’s premier industry

Contains Information Covering:

CANADIAN MINERAL OCCURRENCES more accurate and
complete than any text-book extant,

CANADIAN MINING INCORPORATIONS, giving equipment
of plants and mines, comparative outputs, dividends paid, and
composition of boards and management.

Special articles on new mining fields, and on established in-
dustries by acknowledged experts.

Tllustrations are lavish and unique. Colored plates of Can-
adian ores, accurate maps of mineral areas, views of plants
and new mining developments, photographs of the men who
are guiding the industry.

Should be on the desk of every person
who is interested in mining in Canada

INDISPENSABLE ACCURATE COMPLETE UP-TO-DATE UNIQUE

Bound in Cloth.  Price $5, pdst. paid. Bound in Leather, $7

360 Pages 290 Illustrations

MINES PUBLISHING CO.

Garden City Press,
Ste. Anne de Bellevue, QUEBEC
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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 HEAVY
FOR PRICES PLATE :VORK
an
ok SPECIAL
SPECIFICATIONS MACHINERY

PLANT OF THE JOHN INGLIS CO. LIMITED

THE JOHN INGLIS COMPANY, LIMITED

14 Strachan Avenue, TORONTO, Canada

Representatives in Eastern Canada - - JAS W. PYKE & CO., LTD., 232 St. James Street, MONTREAL
Ottawa Representative : - - - J. W. ANDERSON, 7 Bank Stree Chambers
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This Mark is your
Efficiency under all conditions.

L.ow Freezing
Dynamites

Guarantee of

—mean higher efficiency, greater saiisfac-
tion and time and labor saved in cold weather
blasting.

C. X. L. 30 to 60 per cent strengths are
your safeguard against conditions that
hamper work and safety.

Try them now and satisfy yourself as to

“their advantage.

Distributing Magazines at all of
the following district office points,
and throughovt all Provinces of
Canada.

Canadian Explosives, Limited

Head Office: MONTREAL

District Offices:

Halifax
Toronto
Ottawa
Victoria
Cobalt
Winnipeg

Montreal

Timmi

Edmonton

Prince Rupert

Sudbury

Vancouver
Nelson

Factories at:

Beloeil, Que.
Vaudrueuil, Que.
Windsor Mills, Que.
Waverly, N. S.
Nanaimo, B. C,
Northfield, B. C.
Bowen Island, B. C.
Parry Sound, Ont.

Main Western Office: VANCOUVER
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The Canadian Miners’ Buying Directory.

Acetylene Gas:

Canada Carbide Company, Ltd.
Canadian Fairbanks-Morse.

A.C. Units:
MacGovern & Co.

Agitators:
The Dorr Co.

Air Hoists:

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

Alloy and Carbon Tool Steel:
International High Speed Steel Co., Rockaway, N.J.

Alternators:
MacGovern & Co.

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

Antimony:
Canada Metal Co.

Antimonial Lead: .
Pennsylvania Smelting Co.

Arrester, Locomotive Spark:
Hendrick Manufacturing Co.

Arsenic White Lead:
Coniagas Reduction Co.

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

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

Agssayers and Chemists:

Milton L. Hersey Co., Ltd.
Campbell & Deyell
Ledoux & Co.

Thos. Heys & Son

C. L. Constant Co.

Ashestos:
Everitt & Co.

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

Ball Mills:
Hardinge Conical Mill Co.
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.

Ball Mill Linings:
Hardinge Conical Mill Co.

Belting—Xeather, Rubber and Cotton:
Canadian Fairbanks-Morse Co.. Ltd.
Link Belt Co.

The Mine & Smelter Supply Co.
Northern Canada Supply Co.
Jones & Glasco.

Belting:
R. T. Gilman & Co.

Belting (Transmission):
Goodyear Tire & Rubber Co.

Belting (Elevator):
Goodvear Tire & Rubber Co.

Belting (Conveyor):
Goodyear Tire & Rubber Co.

Blasting Batteries and Supplies:

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

Northern Canada Supply Co.
Canadian Explosives, Ltd.

Bluestone:
The Consolidated Mining & Smelting Co.
Blowers:

Canadian Fairbanks-Morse Co., Ltd.
MacGovern & Co., Ine.

Northern Canada Supply Co.
Fraser & Chalmers of Canada, Ltd.

Boilers:

Northern Canada Supply Co.
Canadian Ingersoll-Rand Co., Ltd.
Marsh Engineering Works
MacGovern & Co., Inec.

R. T. Gilman & Co.

Fraser & Chalmers of Canada, Ltd.
The John Inglis Company

‘Wabi Iron Works.

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

Bortz and Carbons:
Diamond Drill Carbon Co.

Boxes, Cable Junction:

Standard Underground Cable Co. of Canada, Ltd.
Northern Electric Co., Ltd.

Brazilian Rough Diamonds:
Diamond Drill Carbon Co.

Brazilian Mica:
Diamond Drill Carbon Co.

Buggies, Mine Car (Steel)
Hendrick Manufacturing Co.

Brazilian Ballas:
Diamond Drill Carbon Co.

Brazilian Rock Crystal:
Diamond Drill Carbon Co.

Brazilian Tourmalines:
Djamond Drill Carbon Co.

Brazilian Aquamarines:
Diamond Drill Carbon Co.

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

Buckets:

Canadian Ingersoll-Rand Co., Ltd.
The Electric Steel & Metals Co.

R. T. Gilman & Co.

Hendrick Manufacturing Co.
Link-Belt Co.

M. Beatty & Sons, Ltd.

Marsh Engineering Works
Mussens, Ltd. 3
MacKinnon Steel Co., ILtd.

Northern Canada Supply Co.

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

Buckets, Elevator:
Hendrick Mfg. Co.

Cable—Aerial and Underground:

Northern Canada Supply Co. c
Standard Underground Cable Co. of Canada, Ltd.

Cableways:

M. Beatty & Sons, Ltd.

Fraser & Chalmers of Canada, Ltd.
Mussens, Ltd.

The Wabi Iron Works

R. T. Gilman & Co.

Cages:

Canadian Ingersoll-Rand Co., Ltd.,, Montreal, Que.
Northern Canada Supfly Co.

Fraser & Chalmers of Canada, Ltd.

The Electric Steel & Metals Co.

Mussens, Ltd.

The Wabl Iron Works
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Cables—Wire:

Standard Underground Cable Co. of Canada, Ltd.

Canada Wire & Cable Co.

Fraser & Chalmers of Canada, Ltd.
Northern Electric Co., Ltd.

R. T. Gilman & Co.

Cam Shafts:
Canada Foundries & Forgings, Ltd.

Car Dumps:
Sullivan Machinery Co.

R. T Gilman & Co. .
Canadian Fairbanks-Morse Co., Ltd.

Carbide of Calcium:
Canada Carbide Company, Ltd.

Cars:

Canadian Foundries and Forgings, Ltd.

Canadian Ingersoll-Rand Co., Ltd.
Canadian Fairbanks-Morse Co., Ltd.
John J. Gartshore

MacKinnon Steel Co., Ltd.

The Electric Steel & Metals Co.
Northern Canada Supply Co.

Marsh Engineering Works

Mine and Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.
Mussens, Limited

R. T. Gilman & Co.

The Wabi Iron Works

Car Wheels and Axles:
Canadian Car Foundry Co., Ltd.
Burnett & Crampton
John J. Gartshore
Marsh Engineering Works, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works

Carriers (Gravity):
Jones & Glassco

Castings—Brass
The Canada Metal Co., Ltd.

Castings (Iron and Steel)
Burnett & Crampton
Canadian Steel Foundries, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works

Cement Machinery:

Northern Canada Supply Co.
Hadfields, Limited

Fraser & Chalmers of Canada, Ltd.
Canadian Fairbanks-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.
Link-Belt Co.
Greening, B., Wire Co., Ltd.

Chain Drives:
Jones & Glassco

Chemical Apparatus:
Mine and Smelter Supply Co.

Chemists:
Canadian Laboratories
Campbell & Deyell
Thos. Heyes & Sons
Milton Hersey Co.
Ledoux & Co.
Constant, C. L. Company

Chrome Ore:
The Electric Steel & Metals Co.

Everett & Co.

Classifiers:
Mine and Smelter Supply Co.
Mussens, Limited
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works
R. T. Gilman & Co.
The Dorr Company

Coal:
Dominoion Coal Co.
Nova Scotia Steel & Coal Co.

Coal Cutters:
Sullivan Machinery Co.
Canadian Ingersoll-Rand Co., Ltd.

al Mining Explosives:
Canadian Explosives, Ltd.

Machinery:
mcm Ingersoll-Rand Co., Ltd.
Sullivan Machinery Co.

March Engineering Works

Hadfields, Ltd.

Hendrick Mfg. Co.

Fraser & Chalmers of Canada, Limited
Mussens, Limited

R. T. Gilman & Co.

Coal and Coke Handling Machinery
Link-Belt Co. :

Coal Pick Machines:
Sullivan Machinery Co.

Cobalt Oxide:
Coniagas Reduction Co.
Everitt & Co.

Compressors—Air:

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

R. T. Gilman & Co.

Fraser & Chalmers of Canada, Ltd.
Mussens, Limited

The Mine & Smelter Supply Co.

Concrete Mixers:
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 Tablesr.

Mine & Smelter Co.
Deister Concentrator Co.
The Wabi Iron Works

Converters:

Northern Canada Supply Co.
MacGovern & Co,, Inc. £

Contractors’ Supplies:
Canadian Fairbanks-Morse Co., Ltd.

Consulters and Engineers:
Hersey Milton Co., Ltd.

Conveyor Flights:
Hendrick Mfg. Co., Ltd.

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

Conical Mills:
Hardinge Conical Mill Co.

Copper:;
The Canada Metal Co., Ltd.
Consolidated Mining & Smelting Co.

Cranes:
Canadian Fairbanks-Morse Co., Ltd.
Link-Belt Co.
R. T. Gilman & Co.
Smart-Turner Machine - Co.
M. Beatty & Sons, Ltd.

Crane Ropes:
Allan Whyte & Co.
Greening, B., Wire Co., Ltd.

Crucibles:
Canadian Fairbanks-Morse Co., Ltd.
Mine and Smelter Supply Co.

Crusher Balls:
Canada Foundries & Forgings, Ltd.
Hull Iron & Steel Foundries, Limited, Hull, Que.

Crushers:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Steel Foundries, Ltd.
Hardinge Conical Mill Co.
The Electric Steel & Metals Co., Ltd.
R. T. Gilman & Co.
Lymans, Ltd.
Mussens, Limited
Mine and Smelter Supply Co.
Hadfields, Limited
Fraser & Chalmers of Canada. Lta.
The Wabi Iron Works
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Cyanide Plant Equipment:
The Dorr Co.

D. C. Units:
MacGovern Co.

Derricks:

Smart-Turner Machine Co.

M. Beatty & Sons, Ltd.

Marsh Engineering Works

R. T. Gilman & Co.

Canadian Fairbanks-Morse Co., Ltd.
Mussens, Limited

Diamond Drill Contractors:

Diamond Drill Contracting Co.
E. J. Longyear Company

Smith & Travers

Sullivan Machinery Co.

Diamond Tools:
Diamond Drill Carbon Co.

Diamond Importers:
Diamond Drill Carbon Co.

Digesters:
Canadian Chicago Bridge and Iron Works

Dies:
Canada Foundries & Forgings, Ltd.

Dredger Pins:
Canadian Steel Foundries, Ltd.
The Electric Steel & Metals Co.
Hadfields, Limited

Dredging Machinery:

Canadian Steel Foundries, Ltd.
M. Beatty & Sons
Hadfields, Limited
R. T. Gilman & Co.

Dredging Ropes:
Allan, Whyte & Co.
Greening, B., Wire Co., Ltd.
R. T. Gilman & Co.

Drills, Air and Hammer:

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

Northern Canada Supply Co.
Canadian Rock Drill Co.

The Mine & Smelter Supply Co.
Mussens, Limited

Drills—Core:

Canadian Ingersoll-Rand Co., Ltd.
E. J. Longyear Company

Standard Diamond Drill Co.
Sullivan Machinery Co.

Drills—Diamond:

Sullivan Machinery Co.
Northern Canada Supply Co.
E. J. Longyear Company

Drill Steel—Mining':
: Hadfields, Limited

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

Mussens, Limited

Drill Steel Sharpeners:
Canadian Ingersoll-Rand Co., Ltd.
Northern Canada Supply Co.
Sullivan Machinery Co.
Canadian Rock Drill Co.
The Wabi Iron Works

Drills—Electric:
Canadian Fairbanks-Morse Co., Ltd.
Sullivan Machinery Co.
Northern Electric Co., Ltd.

Drills—High Speed and Carbcn:
Canadian Fairbanks-Morse Co.. L.td.
Hadfields, Limited

Dynamite:
Canadian. Explosives
Northern Canada Supply Co.

Dynamos:
Canadian Fairbanks-Morse Co., Titl
MacGovern & Company

Ejectors: . & itw
anadian Fairbanks-Morse Co. 2
8unadlan Ingersoll-Rand Co., Ltd.
Northern Canada Supply Co.

Elevators:

M. Beatty & Sons

Sullivan Machinery Cec.

Northern Canada Supply Co.
Hadfields, Limited

Fraser & Chalmers of Canada, Ltd.
Mussens, Limited

The Wabi Iron Works

Engineering Instruments:
C. L. Berger & Sons

Engines—Automatic:

Canadian Fairbanks-Morse Co., Ltd.
Fraser & Chalmers of Canada, Ltd.

Engines—Gas and Gasoline:

Canadian Fairbanks-Morse Co., Ltd.
Alex. Fleck

Fraser & Chalmers of Canada, Ltd.
Sullivan Machinery Co.

Gould, Shapley & Muir Co., Ltd.
MacGovern & Co., Inc.

The Mine & Smelter Supply Co

Engines—Haulage:
Canadian Ingersoll-Rand Co., Ltd., Montreal,
Marsh Engineering Works
nik Fraser & Chalmers of Canada, Ltd.
Engines—Marine:

Canadian Fairbanks-Morse Co., Ltd.
MacGovern & Co., Inc.

Engines—Steam:

Canadian Fairbanks-Mo

M. Beatty & Sons g e

R. T. Gilman & Co.

MacGovern & Co., Inc.

Fraser & Chalmers of Canada, Ltd.
Engineers:

The Dorr Co.

Ferro-Alloys (all Classes) :
Everitt & Co.

Feed Water Heaters:
MacGovern & Co.

Flood Lamps:
Northern Electric Co., Ltd.

Flourspar:

The Consolidated Minin

Everitt & Co. o Sheitie o
Forges:

Canadian Fairbanks-Morse Co.

Northern Canada Supply Co. o
Forging:

M. Beatty & Sons

Canadian Foundries and F i
Smart-Turner Machine Co. T
Hadfields, Limited

Fraser & Chalmers of Canada, Ltd.
Frogs:

Canadian Steel Foundries, Ltd.

John J. Gartshore

Frequency Changers:
MacGovern & Co., Inc.

Furnaces—Assay:

Canadian Fairbanks-Morse Co.
Lymans, Limited S e
Mine & Smelter Supply Co.

Fuse:
Canalian Explosives
Northern Canada Supply Co.
Gears (Cast):
The Link-Belt Co.

Gears, Machine Cut:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Steel Foundries, Ltd.
The Electric Steel & Metals Co.
The Hamilton Gear & Machine Co.
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works

Granulators:
Hardinge Conical Mill Co.

Grinding Wheels: s
Canadian Fairbanks-Morse Co., Ltd.

Gold Refiners
Goldsmith Bros.

Que
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Gold Trays:
Canada Chicago Bridge & Iron Works

Hose (Air Drill):
Goodyear Tire & Rubber Co.

Hose (Fire):
Goodyear Tire & Rubber Co.

Hose (Packings)
Goodyear Tire & Rubber Co.

Hose (Suction):
Goodyear Tire & Rubber Co.

Hose (Steam):
Goodyear Tire & Rubber Co.

Hose (Water):
Goodyear Tire & Rubber Co.

Hammer Rock Drills:

Mussens, Limited
The Mine & Smelter Supply Co.

Hangers and Cable:
Standard Underground Cable Co. of Canada, Ltd.

High Speed Steel:
Canadian Fairbanks-Morse Co. Ltd.

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

High Speed Steel Twist Drilis:
Canadian Fairbanks-Morse Co., Ltd.
Northern Canada Supply Co.

Hoists—Air, Electric and Steam:
Canadian Ingersoll-Rand Co., Ltd.
Canadian Fairbanks-Morse Co., Ltd.
Jones & Glassco
M. Beatty & Sons
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

Link-Belt Co.

Hoisting Engines:
Canadian Fairbanks-Morse Co., Ltd.
The Electric Steel & Metals Co.
Mussens, Limited
Sullivan Machinery Co.
Canadian Ingersoll-Rand Co., Ltd.
M. Beatty & Sons
Marsh Engineering Works \
Fraser & Chalmers of Canada, Ltd.
The Mine & Smelter Supply Co.

Hose:
Canadian Fairbanks-Morse Co., Ltd.
Northern Canada Supply Co

Hydraulic Machinery:

Canadian Fairbanks-Morse Co., Ltd.
Hadfields, Limited

MacGovern & Co., Inc.
F;.cser & 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 Co. of Canada, Ltd.

Inspection and Testing:
Dominion Engineering & Inspection Co.

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

Jacks:
Canadian Fairbanks-Morse Co., Ltd.
Can. Brakeshoe Co., Ltd.
Northern Canada Supply Co.
R. T. Gilman & Co.
Mussens, Limited

Jack Screws:
Canadian Foundries and Forgings Ltd.

Laboratory Machinery:
Mine & Smelter Supply Co.

Lamps—Acetylene:
Dewar Manufacturing Co., Irc.

Lamps—Carbide:
Dewar Manufacturing Co., Inc.

Lamps—Miners:

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

Lamps:
Dewar Manufacturing Co., Inc.
Lead (Pig):
The Canada Metal Co., Ltd.
Consolidated Mining & Smelting Co.

Levels:
C. L. Berger & Sons

Locomotives (Steam, Compressed Air and Storage Steam:

Canadian Fairbanks-Morse Co., Ltd.
H. K. Porter Company

R T. Gilman & Co

Fraser & Chalmers of Canada, Ltd.
Mussens, Limited

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

Machinists;
Burnett & Crampton

Machinery—Repair Shop:
Canadian Fairbanks-Morse Co., Ltd.

Machine Shop Supplies: “
Canadian Fairbanks-Morse Co., Ltd.

Magnesinm Metal:
Everitt & Co.

Manganese Steel:
Canadian Steel Foundries, Ltd.
The Electric Steel & Metals Co.
Hadfields, Limited
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works

Metal Marking Machinery:
Canadian Fairbanks-Morse Co., Ltd.

Metal Merchants:
Henry Bath & Son
Geo. G. Blackwell, Sons & Co.
Coniagas Reduction Co. .
Consolidated Mining & Smelting Co. of Canada
Canada Metal Co.
C. L. Constant Co.
Everitt & Co

Metallurgical Engineers:
The Dorr Co.

Metallurgical Machinery:
The Dorr Co.

Metal Work, Heavy Plates:
Canada Chicago Bridge & Iron Works

Mica:
Everitt & Co.
Diamond Drill Carbon Co.

Engineers:
Hersey, M. Co., Ltd.

Drill Steel: !
International High Speed Steel Co., Rockaway, N.J.

Requigites:
Canadian Steel Foundries, Ltd.
Hadfields, Limited )
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works

Mine Surveying Instruments:
C. L. Berger & Sons

Molybdenite: v
Everitt & Co.

Monel Metal:
International Nickel Co.

uot%rﬂ A

anadian Fairbanks-Morse Co., Ltd.
R. T. Gilman & Co.
MacGovern & Co.
The Wabi Iron Works
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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 Co., Ltd.

Nickel Anodes:
The Mond Nickel Co., Ltd.

Nickel Salts:
The Mond Nickel Co., Ltd.

Nickel Sheets:
The Mond Nickel Co., Ltd.

Nickel Wire:
The Mond Nickel Co., Ltd.

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

Ore Sacks:
Northern Canada Supply Co.

Ore Testing Works:
Ledoux & Co.
Can. Laboratories
Milton Hersey Co.
Campbell & Deyell
Hoyt Metal Co.

Ores and Metals—Buyers and Sellers of:

C. L. Constant Co.

Geo. G. Blackwell

Consolidated Mining and Smelting Co. of Canada
Oxford Copper Co.

Canada Metal Co.

Hoyt Metal Co.

Everitt & Co.

Pennsylvania Smelting Co.

Packing:
Canadian Fairbanks-Morse Co., Ltd.,

Perforated Metals:

Northern Canada Supply Co.
Hendrick Mfg. Co.
Greening, B., Wire Co.

Pig Tin:

Canada Metal Co., Ltd.
Hoyt Metal Co.

Pig Lead:
Canada Metal Co., Ltd.
Hoyt Metal Co.
Pennsylvania Manufacturing Co.
Pipes:
Canadian Fairbanks-Morse Co., Ltd.
Canada Metal Co., Ltd.
Consolidated M. & S. Co.
Northern Canada Supply Co.
R. T. Gilman & Co.

Pipe Fittings:
Canadian Fairbanks-Morse Co., Ltd.

Pipe—Wood Stave:

Pacific Coast Pipe Co.
Mine & Smelter Supply Co.

Piston Rock Drills: iy

Mussens, Limited
Mine & Smelter Supply Co.

Plate Works:

John Inglis Co., Ltd.
Hendrick Mfg. Co. %
The Wabi Iron Works
MacKinnon Steel Co., Ltd.

Platinum Refiners:
Goldsmith Bros.

Pneumatic Tools:

Canadian Ingersoll-Rand Co., Ltd.
Jones & Glassco
R. T. Gilman & Co.

Prospecting Mills and Machinery:
The Electric Steel & Metals Co.
E. J Longyear Company
Standard Diamond Drill Co.
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works

Pumps—Pneumatic:

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

Pumps—Steam:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Ingersoll-Rand Co., Ltd.
The Electric Steel & Metals 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 Fairbanks-Morse Co., Ltd.
Smart-Turner Machine Co.
Canadian Ingersoll-Rand Co., Ltd.
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works

Pumps—Vacunm:

Canadian Fairbanks-Morse Co., Ltd.

Smart-Turner Machine Co.
The Wabi Iron Works

Pumps—Valves:

Canadian Fairbanks-Morse Co., Ltd.

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.

Canadian Fairbanks-Morse Co., Ltd.

Fraser & Chalmers of Canada, Lt..
Mussens, Limited
Mine & Smelter Supply Co.

Pumps—~Centrifugal:
Canadian Fairbanks-Morse Co., Ltd.
The Electric Steel & Metals Co.
Smart-Turner Machine Co.
M. Beatty & Sons
Canadian Ingersoll-Rand Co., Ltd.
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Wabi Iron Works

Pumps—Diaphragm
The Dorr Company

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

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

Quarrying Machinery:
Sullivan Machinery Co.
Canadian Ingersoll-Rand Co., Ltd.
Hadfields, Limited
Mussens, Limited
R. T. Gilman Co.

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

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

Refiners:

Goldsmith Bros.
Riddles:

Hendrick Mfg. Co.
Roofing:

Canadian Fairbanks-Morse Co., Ltd.
Northern Canada Supply Co.

Rope—Manilla:
Mussens, Limited

Rope—Manilla and Jute:
Jones & Glassco
Northern Canada Supply Co.
Allan, Whyte & Co.
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Rope—Wire:
Allan, Whyte & Co.
Greening, B. Wire Co.
Northern Canada Supply Co.
Mussens,. Limited

Rolls—Crushing
Canadian Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Ltd.
Hadfields, Limited
The Electric Steel & Metals Co.
Mussens, Limited
The Wabi Iron Works

Samplers:

Fraser & Chalmers of Canada, Ltd.
C. L. Constant Co.

Ledoux & Co.

Milton Hersey Co.

Thos. Heyes & Son

Mine & Smelter Supply Co.
Mussens, Limited

Scales—(all kinds):
Canadian Fairbanks-Morse Co., Ltd.

Screens: -

Greening, B. Wire Co.
Hendrick Mfg. Co.

Mine & Smelter Supply Co.
Link-Belt Co.

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

Soreens—Perforated Metal:
Hendrick Mfg. Co.

Soreens—Shaking:
Hendrick Mfg. Co.

Soreens—Revolving':
Hendrick Mfg. Co. .

Scheelite:
Everitt & 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.

BShoes and Dies:

Canadian Foundries and Forgings, Ltd.

Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works

Shovels—Steam:

Canadian Foundries and Forgings, Ltd.

M. Beatty & Sons
R. T. Gilman & Co.

Siline:
Coniagas Reduction Co.

Saline Refiners:
Goldsmith Bros.

Smelters:
Goldsmith Bros.

Sledges:
Canada Foundries & Forgings, Ltd.

Smoke Btacks:
Hendrick Mfg. Co.
MacKinnon Steel Co., Ltd.
Marsh Engineering Works
The Wabi Iron Works

Machinery:
John Inglis Co., Ltd.

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

Sprockets:
Ltnk-Belt Co.

Spring Coil and Clips Electrico:
Canadian Steel Foundries, Ltd.

-

Steel Barrels:

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

Stamp Forgings:
Canada Foundries & Forgings, Ltd.

Steel Castings:
Canadian Brakeshoe Co., Ltd.
Canadian Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
Hadfields, Limited
The Wabi Iron Works

Steel Drills:
Canadian Fairbanks-Morse Co., Ltd.
Sullivan Machinery Co.
Northen Canada Supply Co.
The Electric Steel & Metals Co.
Canadian Ingersoll-Rand Co., Ltd.
Mussens, Limited

Steel Drums:
Smart-Turner Machine Co.

Steel—Tool:

Canadian Fairbanks-Morse Co., Ltd.
N. S. Steel & Coal Co.

Hadfields, Limited

Swedish Steel & Importing Co., Ltd.

Structural Steel Work (Light):
Hendrick Mfg. Co.

Stone Breakers:

Hadfields, Limited
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
Mussens, Limited
R. T. Gilman & Co.
The Wabi Iron Works

‘.

Sulphate of Copper:

The Mond Nickel Co., Ltd.
Coniagas Reduction Co.

Sulphate 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, Ltd.
The Electric Steel & Metals Co.

Tanks:
R. T. Gilman & Co.

Tanks—Acid:
Canadian Chicago Bridge & Iron Works

Tanks (Wooden):
Canadian Fairbanks-Morse Co., Ltd.
Gould, Shapley & Muir Co., Ltd.
Pacific Coast Pipe Co., Ltd.
Mine & Smelter Supply Co.
The Wabi Iron Works

Tanks—Cyanide, Etc.:
Hendrick Mfg. Co.
Pacific Coast Pipe Co.
MacKinnon Steel Co.
Fraser & Chalmers of Canada, Ltd.
Mine & Smelter Supply Co.
The Wabi Iron Works

Tanks—Steel:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Ingersoll-Rand Co., Ltd.
Canadian Chicago Bridge & Iron Works
Marsh Engineering Works
MacKinnon Steel Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
Hendrick Mfg. Co.
The Wabi Iron Works

Tanks—O0il Storage:
Canadian Chicago Bridge & Iron Works

Tanks |water) and Steel Towers:
Canadian Fairbanks-Morse Co., Ltd.
Canadian Chicago Bdidge & Iron Works
Gould, Shapley & Muir Co., Ltd.
MacKinnon Steel Co.
Mine & Smelter Supply Ce.
The Wabi Ircn Works
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Tramway Points and Crossings:

Canadian Steel Foundries, Ltd.
Hadfields, Limited

Transgits:
C. L. Berger & Sons

Transformers:
Canadian Fairbanks-Morse Co., Ltd.
R. T. Gilman & Co.
Northern Electric Co., Ltd.

Transmission Appuiances:
Jones & Glassco

Troughs (Conveyor):
Hendrick Manufacturing Co.

Trucks—Electric:
Canadian Fairbanks-Morse Co., Ltd.

Trucks—Hand:
Canadian Fairbanks-Morse Co., Ltd.

TTrucks:
Canadian Fairbanks-Morse Co., Ltd.

Tubs:
Hadfields, Limited

Tube Mills:
The Electric Steel & Metals Co.
Fraser & Chalmers of Canada, Ltd.
Hardinge Conical Mill Co.

Tube Mill Balls:
Canada Foundries & Forgings, Ltd.
Fraser & Chalmers of Canada, Ltd.

Tube Mill Liners:
Burnett & Crampton
Fraser & Chalmers of Canada, Ltd.

Turbines—Water Wheel:
MacGovern & Co.

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

Twincones:
Canada Foundries & Forgings, Ltd.

Uranium:
Everitt & Co.

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., Ltd.
Imperial Brass Mfg. Co.

Wheels and Axles:

Canadian Steel Foundries, I.td.
Hadfields, Limited \
The Electric Steel & Metals Co.
The Wabi Iron Works

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

The Wabi Iron Works

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

Wire Rope:
R. T. Gilman & Co.

Wire Cloth:
Northern Canada Supply Co.
Greening, B. Wire Co.

Wire (Bars and Insulated):
-Standard Underground Cable Co. of Canada, Ltd.
Northern Electric Co., Ltd.

Wolfram Ore:
Everitt & Co.

Woodworking Machinery:
Canadlarf Fairbanks-Morse Co., Ltd.

nium:
Kveritt & Ce.

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

Zinc Spelter:
Cur?ada Metal Co., Ltd.
Hoyt Metal Co., Ltd.

BUY
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1919

Space donated by the Publishers of
Canadian Mining Journal




4 THE CANADIAN MINING JOURNAL
ALPHABETICAL INDEX TO ADVERTISERS

A

Allen Whyte & Co. ..
American Zinc Lead & Smelting Co

Balbach Smelting & Refining Co.
Blackwell, G. C.,, Sons & Company
Beatty, M. & Sons. o v
Berger C. L. & Sons g e S e
Brigstocke, R. W. .. . o
British Columbia, Provmce of e
Burns, L. P., Ltd. .. osue ou oo
Burnett & Crampton .. 5 |

Canadian Allis-Chalmers, Ltd. ..
Can. Chicago Bridge & Iron Works
Canadian Explosives, Ltd. .. .
Canadian Fairbanks-Morse Co., Ltd
Canadian H. K. Porter .. A
Canadian Milk Products .. i avle
Canadian National Railways .. ..
Canadian Laboratories, Ltd. .. ..
Canadian Link-Belt Co. .. .. ‘!
Canadian Ingersoll-Rand Co., Ltd
Caﬁatzga. Foundries & Forgings,

Canada ere & Cable Co. AR
Canadian Rock Drill Co. R LA
Canadian Steel Foundries .. .. ..
Canada Carbide Company ..
Canada Metal Co. .. .. «. «o «s oo
Canadian Brakeshoe Co Wl bw il
Canadian Sirocco Co. .. .. .o oo
Capper Pass & Son, Ltd. .. ..
Consolidated Mining & Smelting Co
Coniagas Reduction Co. .. .. .. ..
Constant, C. L. & Co. ..

Deister Concentrating Co.
Denver Rock Drill Mfg. Co...
Deloro Smelting & Refining Co.
Department of Mines, Canada ..
Dewar Mfg. Co. .. ok Paes
Diamond Drill Ca.rbon Co v feu
Diamond Drill Contracting Co.
Dominion Coal Co., Ltd. .. .. ..
DORLLCOL o v 5 i orsilaisibie laisliv. 4 o160 a0
Dresser, Jno. A. ..
Dwight & Lloyd Sintaring Co Inc
I)Oénlmon Engineering & Inspection
IR R N SRR e e

10
12

12
11

12

Electric Steel & Metals Co.. ‘
Engineering & Machine WOrks ot

CONRBAB. <o 345 visn Fah sl onsiniere Jstordiahs
Everitt & Co.

b o
Fleck, Alex. ..
BFerrier, W. T <o .M iliae Vo ois
‘Fasken, Robertson, Chadwlck &
Sedgewick .. .. . .

Fraser & Chalmers of Ca.na.da, Ltd

Gartaliore, John J. ..\ o .
General Engineering Co. .. < b
Goldie & McCullough .. .. .. .. ..
Goldsmith Bros., Smeltlng & Retln-

ing Co., Ltd. . - o
Greening, B., ere Co

Goo(;iyear Tire & Rubber Co of Can-
ada, .3

Hadfields, Ltd.

Hall, G. C. & Co. .
Hamilton Gear & Machine Co
Hardinge Conical Mill
Hassan A. A. .. ..
Hendrick Mfg. Co. e
Hersey, Milton Co., Ltd. ..
Heys Thomas & Son .. ..
Hull Iron & Steel Foundries, Ltd
Hore, Reginald E. AT R
Hoyt Metal Co.

e s

Imperial Bank of Canada .. ..

International Business Machines

International High Speed Steel Co.

International Nickel Co of Cana.da.
Limited

International Nlckel Co i 36.

Inglis, J. & Co. Al A

J

Johnston, Matthey & Co.
Jones & Glassco ’

Laurie & Lamb .. ..

Ledoux & Co.

Lindsey, G. C. S. .. .. 2,
Longyear, E. J. Company e
Lyntans, L@ s G < nisniselias Hek

11

10

12
12

10

10

MeDonaldy ML Py Sl sal St
MacGovern & Co., Inc. .. .. o
MacKinnon Steel Co., Ltd...
Marsh Engineering Works. .
McEvoy, Jas. .. o
Mine & Smelter Supply (o] e
Mond Nickel Co. s -
Mussens, Ltd. ..

e e weas

Northern Canada Supply Co.
Northern Electric Co., Ltd. .. .. ..
Nova Scotia Steel & Coal Co.
Nova Scotia Government

o

Oontario, - Province of .. .. . 'ddm
Oshawa Development Co.

P

Pacific Coast Pipe Co., Ltd...
Peacock Bros., Ltd. .. .. .u o0 ..
Pennsylvania Smelting Co.

Powley & Townsley .. .. .
Prest-O-Lite Co. of Ca.na.da, Ltd.

Q
Quebec, Province of .. .. .. ..
B

Ridout & Maybee O
Rogers, iJohn, ) - ot (i
Rogers,-. Geo.  R.: . mrlsiiaduhis
Reddaway, F. & G053 i .o Lo 2,

Shayne & Jaffe Co., Ltd. .. .. ..
Smart-Turner Machine Co. ..

Smith & Travers Company .. .. ..
Standard Underzround Ca.blo Co.
of Canada, Ltd. .. o @] e e

Stewart, Robert H. .. . . Ve ore
Sudbury Diamond Drilling Co Ltd
Sullivan Machinery Co. .. .. .. ..
Swedish Steel & Importing Co.

T
Toronto Iron WOrks .. .. <. +o oo
TYREOLGS dG. B e S okl s We Pte Simwrin' &
14
University of Toronto
w

Wabi Iron Works .. .. «. «v «e @
Whitman, Alfred R. %5 o5 seeiies

Good Cores

Can only be obtained If
proper care be exercised
in the selection of dia-
monds. We are always

ready to give our cus-
tomers the benefit of our
experience when select-
ing stones.

Write or wire at our ex-
pense for particulars.
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“Waugh’’ rock drills are con-
tinually making mining easier,
less expensive and more effi-
cient.

Watch the “Waughs’’ work-
ing in some mine near yours
and you’ll understand their
universal popularity.
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TORONTO, ONT. NELSON, B.C.- |
COBAL1, ONT. VANCOUVER, B.C.

Sole Agents in Canada for

THE DENVER ROCK DRILL MANUFACTURING COMPANY
OF DENVER, COLORADO, U.S.A. ' -
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ABOVE ALL OTHERS

Sheer Merit has made it possible for Hoyt Metals to
reach all parts of the civilized world at an annual
turnover of more than 5,000,000 dollars.

WE SPECIALIZE IN BABBITTS FOR THE MINING INDUSTRY
WRITE FOR OUR CATALOG

HOYT METAL CO., =350 Toronto, Canada

New York, N.Y. London, Eng. St. Louis, Mo.

HADFIELDS Ltd.

Workmen employed  East Hecla and Hecla Works, SHEFFIELD, England RO dre

15,000 over 200 acres

Sole Agents : PEACOCK BROTHERS, 285 Beaver Hall Hill, MONTREAL
57 “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-
(Trade Mark) work, also Wearing Parts of Stone
Breaking and Ore C{ushmg Machinery,

etc.

Hadfield’s “Heclon Superior” High-Speed Tool Steel
The finest air hardening steel for machining the hardest and toughest material

SPECIAL ALLOY HIGH TENSILE STEELS for Aircraft and Motor Car Engines

. Makers of the best kinds of. o T RS e R LS .. . MINING RE
STONE BREAKING & ORE CRUSHING MACHINERY of every decggtlnguTEs ;




