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MANGANESE-STEEL
PRODUCTS

Dipper Teeth. Bucket Lips. Crusher Jaws.
Car Wheels. Gear Wheels. Racks & Pinions.

Frogs, Switches, Mates, Diamonds and Crosses for Industrial Trackwork.

““Manganese-Steel for Durability and Economy”’

CANAIDIAN

STEEL FOUNDRIES
ILINMITTTIEID

Transportation Building, T MONTREAL




Sullivan New Water Stopers

Wet Down the Dust—Don’t Wet the Runner

Sullivan Water Stopers lay the dust at the
back of the drill hole as fast as it is made.

The water tube carries the water into the hol-
low drill steel, surrounded by an air jet which
acts as a seal and prevents leakage.

A single throttle controls both air, water and
feed, and discharges an air blast through the
steel before the water is turned on and after it
is turned off. This keeps water from entering

the front end of the drill cylinder when stop-
ping work.

Two water stopers are available: (1) A light,
hand rotated machine, ‘““DT-44.” (2) A self-
rotator, with reverse feed and brake, ‘“DT-42.”

Sullivan Water Stopers are a proved success.
Runners are enthusiastie, because of the free-
dom from dust, the fact that they can operate
them day in, day out without a wetting, and
because of their simplicity, sturdiness and true
running balance.

Ask for new Bulletin No. 670M

Sullivan Machmery Company

122 Michigan Avenue -
Boston, Mass. Butte Duluth

Nelson, B. C. New York Spokane

- CHICAGO
Juneau London, Eng. Sydney, N. S. W
Toronto Vancouver, B. C.
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T he Best |
By Test

Hollow and Solid
Swedish Drlll Steel

It will be of interest to our many friends to
know that we are again in a position to meet
their demands for supplies of our well known

“Double Ess” Brand of genuine Swedish
Drill Steel, a large shipment havmg amved
from Sweden. f

Swedish Steel & Importing _Co.,_"l..imited

Montreal Toronto New York
Chicago Denver
San Francisco
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PUREAU OF MINFES

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, arsenic, asbestos, eobalt, 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-electric
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
240 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




THE CANADIAN MINING JOURNAL

Metallic Nickel. 98.40—99.007,
Shot
HIGH AND LOW CARBON
Ingots
25 LB. AND 50 LB. SIZES
Nickel Oxide 7.2,

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 INCOQO NICKEL

T - . T T |

Refining Division Port Colborne, Ont.

The International Nickel (0mpany »f (inada,Jimited

HARBOR COMMISSION BUILDING

Toronto, Ont.
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As the mining indus-
try swings forward
mere ‘‘rocks’’ Dbe-
come ‘‘ores.” Tail-
ings piles spring into
life as ‘‘bonanzas.’”’
Ores of lower and
lower grade are
worked.

It is all a story of
treatment methods.
Reductions in treat-
ment costs turn one
time waste into
“gold.”” More than
ever the mill deter-
mines the profit.

The possibilities of
the Wilfley Table, the
Marcy Mill and other
Massco products for
the mill warrant care-
ful investigation.

Massco equipment
has been making in-
teresting changes in
cost sheets.

The past few years have seen important advances in the
design of mill equipment.

* * * * * *
Many improvements have bheen added to the Wilfley Con-
centrating Table
—inereasing  its
already high met-
allurgical and
mechanical effi- |*
ciency. Onmne of
the mnewest fea-
tures of the Wil- .
fley is a fully
enclosed, self-oil-
ing head motion of great simplicity and strength.
A Wilfley Table may now be obtained for concrete founda-
tions—the steel channels are not required—strength and
other mechanical advantages are retained fully.
The Wilfley Table has more than kept pace with the
requirements of the times—it is a step ahead.
Have you full facts?

* *

One of the latest Wilfley Tables

* * * *

In 1915 the Marcy Ball mill was introduced into commerecial
service. Its early results were revolutionary and it has since
consistently given capacity that was thought impossible
and costs far below the rock bottom figures set for other
types of equipment.

The largest capacity ball mill plant in the world uses Marcy
Mills and Marey et
Mills are now grind-
ing over 60,000 tons
a day in approxi-
mately 200 plants.
If you haven’t the
Marcy No. 42
Booklet you will
certainly . appreci-
ate a copy. Just
ask  our nearest

The New 86 Marcy Ball Mill
showing grates, liners and balls

office. 3B EEY
* * * * * w

Investigate the Scobey Tailings Sampler, Pierce Amalga-
mator, Perfection Oil and Acid Feeder.

Massco service backs them all

Whrite for further particulars

The Mine & Smelter Supply Co.

Denver Salt Lake City El Paso
NewYork Sales Office: 42 Broadway
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FOR

that give

BETTER SERVICE
LONGER SERVICE

The Smart-Turner Machine Co., Limited

TRY—

HAMILTON, CANADA.

" PUMPS

' Entire charge taken of shipments from the receipt of bill

C. L. CONSTANT CO.,,

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

of lading to the collection of smelter’s return
NOT CONNECTED WITH ANY SMELTER

Canadian Representative :

G. C. BATEMAN Traders Bank Building, Toronto

RUSH THOSE
FOUNDATIONS

Stop the useless expense and delay
of mixing your concrete by hand.

Buy a small

CONCRETE
MIXER

to hurry the job and save money.

MIXERS, HOISTS, BUCKETS,

WHEELBARROWS, ETC.
MUSSENS LIMITED

MONTREAL TORONTO:
WINNIPEG Confederation Life
VANCOUVER Building

T A R e S R ML S S A AT A A R £ 2

i A
Facilities - large!
Experience - 35 yrs.!

BOILERS

. Horizontal
Anything you order Vietical

from us will have only L i
the best materials, the GCOMULITS
cleanest workmanship ALSO
or we won’t deliver it.

Ore Cars

We are proud of our

name for quality. Ore Buckets

Steel Tanks
Plate Work

ENGINEERING & MACHINE

- WORKS OF CANADA, Limited
ST. CATHARINES, ONTARIO

Eastern Sales Office: HALL MACHINERY CO.. Sherbrooke

.

MANGANESE aTEEL GAGTINGS

All Kinds of MINING MACHINERY,

CRUSHER JAWS, HAMMERS AND
HAMMER TIPS, LINERS FOR
CYCLONE BEATERS
BUCKET TIPS, STAMPS AND DIES,
DREDGER POINTS

Mild Steel Castings for all "purposes

Electric Process—therefore the BEST

Our Special Quality “HYMANG"”

BALLS FOR BALL MILLS RE-

DUCE COST OF ORE PER TON
CRUSHED

CANADIAN  BRAKESHOE CD., [IMITED

SHEPROOKE, QUEBEC
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MADE IN CANADA

STEEL WIRE ROPE

We are manufacturing Steel Wire Rope for all purposes, and have in Stock at
each of our Warehouses a good assortment of standard sizes in Siemens
Martins Steel, Crucible Cast Steel, Plough Steel and Extra Plough Steel

Qualities.

We also manufacture and carry in stock all kinds of

Bare and Insulated Electrical Wire and Cable

Write nearest Office for Quotations.

Canada Wire & Cable Company, Limited

TORONTO 4 Telephone: Belmont 2300
District Offices and Warehouses :
674 Barrington Street, HALIFAX 592 Notre Dame Ave., WINNIPEG
143 Beaver Hall Hill, MONTREAL 738 11th Ave. W., CALGARY

358 Water Street, VANCOUVER, B. C.

m—

The Wabi Iron Works American Zinc Lead an_Smelting Co.

b S O Purchasers of
NEW LISKEARD, ONT.
ZINC and
MANUFACTURERS OF L E A D O R E S
. e » Address
Mlne and Ml“ MaChlnery 1012 Pierce Building, St. Louis, Mo.
Crushers, Ball Mills Exploration Department

Tllbe Mi S, Elevators For the purchase of

MINES

Ball Mill and Tube Mill Liners Gold - Silver - Lead - Zinc - Copper

in Chilled Iron, Manganese i
and ngh Carbon Steel 55 Congress Street, Boston, Mass.




THE CANADIAN MINING JOURNAL 9

e -

———

It is a great responsibility to recommend a BEARING METAL where
human life depends
= = upon it.

P

President.

Tell us of your difficult Bearing
Problems. We can help you.

Imperial Genuine Bearing

Metal

For High Speed, heavy Engine
bearings.

Harris Heavy Pressure
For General Machine bearings.

Aluminoid Bearing Metal
For |Light countershaft work.

THE CANADA METAL COMPANY LIMITED

TORONTO MONTREAL WINNIPEG VANCOUVER

Dominion Coal Company
THE BEST BY TEST Lisriced

Glace Bay Nova Scotia

19 Collieries

E ilf ;( TO f Output—6,000,000 tons annually
‘““Dominion’’ Coal

] Screened, run of mine and slack

Pridt-and -tool |1 "oy

St l Collieries at Glace Bay, 0.B., and Springhill,
ee NS.

Shipping Ports—Sydney and Louisburg, C.B.,
and Parrsboro, N.S.

For Prices and Terms Apply to:

Alexander Dick, General Sales Agent
FOR SALE BY 112 St. Jar:iu Street, Montreal g 4
or at the offices of the C a, at
Northern Canada Supply bt £ Sk et
CO. lelted and to the following Agents:
R. P, & W. F. Starr, St. John, N.B,
COBALT' HAILEBURY' SOUTH Buntain, Bell & (;:., Cha.:-’lo:tetown, P.E.IL
PORCUPINE, TIMMINS Hull, Blyth & Co, 1 Lloyds Ave,, London, E.C.
% Rarvey & Co., St. John's, Nfid.

e R — e

—




10 -

THE CANADIAN MINING JOURNAL

PROFESSIONAL DIRECTORY

J. MACKINTOSH BELL

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

PENNSYLVANIA SMELTING CO.

Purchasers of

SILVER & LEAD ORES

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

Dwight & Lloyd Sintering Company, Inc. ‘

SPECIAL PROBLEMS
IN ORE TREATMENT

29 BROADWAY, NEW YORK CITY
Cable Address:—*“SINTERER.”

DOMINION ENGINEERING & INSPECTION CO.
Testing Engineers and Chemists
Mill, Shop and Field Inspection of Steel Structures.
Tests and Inspection of Iron and Steel Pipe, etc.
Locomotives, Cars, New and Second-Hand Equipment.
Testing of Metals, Cement, Etc., — Industrial Chemistry,
Metallurgy a Specialty.
HEAD OFFICE & LABORATORIES
320 Lagauchetiere Street West, Montreal.

BRANCH OFFICES: Toronto, Winnipeg and Vancouver.

Canadian Laboratories, Limited

ASSAYERS AND CHEMISTS
410 Crown Office Building, TORONTO
“We Analyse Anythipg.”

Send for Prices’ Phone Main 5063

Special Rates

JOHNSON, MATTHEY & CO. LTD.

Buyers, Smelters, Refiners & Assayers of Gold, Silver,
Platinum, Ores, Bweeps,. Concentrates, Bullion, &o.

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

CAPPER PASS & SON, LTD.
Bedminster Smelting Works, BRISTOL

Telephone  Main 3813
E. M. Chadwick, K.C

David Fasken, K.C.

Cable Address: ““Chadwick’ Toronto
Western Union Code

ENGLAND Cowan, K.C. Fasken, Robertson, Chadwick & Sedgewick
SELL BUY *A*]"ve' dAmlg.f:;;nn Barristers, Solicitors, Notaries
Antimonial Lead e sy g . H:"xy,apgsﬁm' fac_ Offices: Bank of Toronto,
Sntiony Alloys Ores, Mattes, Residues or Drosses, Geo. H Sedgewick. Cor. Wellington & Church Sts.
Tin Alloy Containing Tin, Copper, Lead or Antimony James Aitchison 58 Wellington St. East, Toronto

SMITH & TRAVERS COMPANY.

LIMITED

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

SUDBURY ONT.:

5 ¥

LEDOUX & CO.

Assayers and Samplers

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

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

We are not Dealers or Refiners

Balhach Smelting and Refining Co. |
Newark, N.J. =
> Buyers of - Ir>

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

Electrolyt_ic Copper Refinery
_ . INQUIRIES SOLICITED _

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

Metailurgical and Industrial Engineers

DENVER NEW YORK
1009 1/th St. 101 Park Ave.

LONDON, E.C.
16 South St.

JOHN A. DRESSER
MINING GEOLOGIST

701 Eastern Townships Bank Building
MONTREAL, CANADA

JAMES McEVOY
MINING ENGINEER AND GEOLOGIST
(Specialty Coal Mining)

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

Phone Main 1889

ROBERT H. STEWART

MINING AND METALLURGICAL ENGINEER
VANCOUVER BLOCK

VANCOUVER, B.C.

GEO. R. ROGERS

MINING ENGINEER
905 TRADERS BANK BUILDING, TORONTO

Examinations, Sampling and Re-
porting on Mines and Prospects

Telephone M. 2625

Alfred R. Whitman

Mining Geologist
UNDERGROUND PROGRAMMES. OREBODY PROBLEMS

43 Exchange Place, - - New York

HAILEYBURY, ONT., Opposite Post Office

W. F. FERRIER

CONSULTING
MINING ENGINEER AND GEOLOGIST

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 Purcliase.

COPPER CLIFF - ONTARIO

Phone M. 1889 Kstablished 1878. Cable address ‘‘Heys’*

THOS. HEYS & SON

Technical Chemists and Assayers

Rooms M and N, Toronto Arcade
YONGE STREET, TORONTO, ONT.
Sampling Ore Deposlta 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 2

R. W. BRIGSTOCKE

MINING ENGINEER

Box 643

HAILEYBURY, - ONTARIO

REGINALD E. HORE

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

A. A. HASSAN

CONSULTING GEOLOGIST
and ENGINEER OF MINES

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

g

o>
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CUT GEARS ™ . BURNS, LIMITED
All Types - - - ,' Any Size % Ma.nufacturers of STEEL PLATE WORK
Large ca'paclty' Tanks, Pen;tocks. Smokestocks, etc.
Hamilton (‘-;ear Company Limited Dealers in Railway and Power Plant Machinery
Van Horne St. . . . TORONTO BANK OF HAMILTON BUILDING - TORONTO
. .
s bOdle:;:t Experts in DIAMOND DRILL CONTRACTING CO. ﬂ
Szheelite SPOKANE, = WASHINGTON.
H Wc&lg.amite Contractors for all kinds of Diamond Drill Work. HL
ome Ore Complete Outfits in Alberta and British Columbia.
Nickel Ore Write for Prices
Cobalt Ore :
Tale AGENCY :— R
i OSSLAND, B.C.

Fluorspar
Feldspar

Lugea‘t Buyers, Best Figures, Advances on
Shipments, Correspondence Solicited

Milling and Mining
Cables—Blackwell, Liverpool, ABC Code MaChinery

ﬁ:?ﬁﬁ"sdﬁiﬁ"a:‘ ;Ee:)' %e.dl:i,AcanLL. 1869\ Sh?ftmg» Pulleys, Gearing, Hangen,

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

PLATINUM Alex. Fleck, Ltd. - Ottawa

BOUGHT AND SOLD

GOLDSMITH BROS.
SMELTING & REFINING CO. LTD.

24 Adelaide Street West

BERGER

" Monitor Transits & Levels
FOR USE IN MINES

TORONTO C. L. BERGER & SONS
NEW YORK CHICAGO SEATTLE BOSTON, MASS., U. S. A.
1u.cuuow  GENERAL ENGINEERING COMPANY  h. t CLAuoet ATENTS
v (Canadian Representative . TRADE MARKS AND DESIGNS
N e o PROCURED IN ALL COUNTRIES
CALLOW PNEUMATIC SYSTEM OF FLOTATION Special atteation given to Patent Litigation
Complete Laboratory at 363 SPARKS ST., OTTAWA, ONTARIO, for the testing of Gold, Pamphlets sent free on application
Silver, Copper, Lead, Zinc, Molybdenum, and Other Ores.
HEAD OFFICE, - -  SALT LAKE CITY, UTAH, (U.S.A.) RIDOUT & MAYBEE
New York Office, 120 Broadway 156 YONGE STREET, TORONTO, ONT.

PERFORATED METALS Fioeo i vietas
Elevator Buckets (plain and perforated).

Conveyor Flights and Trough, also
General Sheet Iron Work.

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

New York Office: 30 Church St.
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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

SOTELFES ngh Speed Tool Metal

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

B ULLD 0G Mmiif;"éf Rock Driltee

WORKS: ROCKAWAY, NEW JERSEY, U.S.A.

- INTERNATIONAL HIGH SPEED STEEL CO.

Agents: Eastern Canada, H. L. Usborne, Toronto. British Columbia, E. G. Prior & Co., Victoria, B.C.

Il,
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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




‘Canadian Mining Journal

A Weekly Journal devoted to the Science and Practice of the Mining, Metallurgical and Allied Industries,
with an Up-to-date Review of existing conditions.

Published every Wednesday by The Mines Publishing Co..
Limited, at the Garden City Press, Ste. Anne de Bellevue,
Que. 'Phone 165,

J. J. Harpell, Managing Director.
A. S. Christie, Eastern Manager,
Room P-30, Board of Trade Building, Montreal.
"Phone Main 2662,
H. W. Thompson, Western Manager,
1402 C.P.R. Building, Toronto.
'"Phone Adelaide 3310.
F. E. Payson, Pacific Coast Manager,
507 Board of Trade Bldg., Vancouver, B.C.
'Thone Sey. 3920.

Changes in advertisements should be in the Publishers’
hands ten days before the date of issue.

F. W. GRAY, Edjtor,
Ste. Anne de Bellevue, Quebec,

REGINALD E. HORE, Consulting Editor,
1403 C. P. R. Building, Toronto.

The editor cordially invites readers to submit articles of
practical interest which, on publication, will be paid for.

Subscription to any address in Canada, United Stateg and
British Empire, $5.00 yearly. Other countries postage
extra. Single copies, 15 cents.

VOL. XL. GARDEN CITY PRESS, 3rd December, 1919 No. 48
Ste. Anne de Bellevue, Que.
CONTENTS
Pages 897 to 916.
« Editorial :
A Graphical Summary of the Chronology and
Progress of Canadian Mining .. .......... 897
Safety Work at Calumet and Arizona Mines, by '
Li 6. Cothunn; =i e n SN e (oab. 4 A 2T a00
Roof Control in Coal Mines,\by James Ashworth 901
SOTTHITE I OGN % 1) e e e bai e sl o ST 905
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Special Correspondence :

NoEthe N OnEatiors 5 25 270 ot e aiaaie bt B A 908
Britigh iColtintbisis: . a3t o 5n e oy 910
Talc and  SOapEtone e - erne i o e 914
Manitoba ‘Correspondenee & s S0 4§ LA in 916

Forward Tendency in Engineering. ............ 916
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In preparing our new twenty-two page Gas Producer Bulletin, we
took the opportunity to gather un .cr one cover the engineering data
of value' in the installation and :ration of a Gas Producer Plant.

The tables and drawings shown above are typical of the ones in-
cluded. Some of the subjects treated are:

Analyses of all American Coals.

Heating Value of Gases and Hydro-
carbon Liquids in the State of Gas.

The Volume and Weight of Oxygen
or Air Necessary to Burn One Pound
of Various Elements, Together with
the Products of Combustion.

The Volume of Oxygen and Air
Necessary to Burn One Cubic Foot
of Certain Gases Together with the
Products of Combustion.

Combustion Data General Effi-
ciences of Furnaces.

Metric Equivalents.

Densgity and Weight of Gases.
Layout for Open Hearth Steel Plant.
General Layout of Gas Flues for
Gas Producer Plant.

Heat Carried Away By Dry Chimney
Gases per Pound of Combustible.
Loss of Heat Due to Incomplete
Combustion of Carbon to Carbon
Monoxide.

Chart for Determining 'Theoretical
Flame Temperatures.

Composition of Air. Flow of Steam in Pipe.

We are mailing this information free of charge to all interested.
If you have not received your copy of this bulletin, you should
fill in and mail the coupon.

The Wellman-Seaver-Morgan-Co.l

Cleveland Ohio

The Canadian Fairbanks-Morse Co., Limited

St. John, Quebec, Montreal, Ottawa, Toronto, Hamilton, Windsor, Winnipeg,
Saskatoon, Calgary, Vancouver, Victoria.

DISTRIBUTORS FOR CANADA

DHEE B5 o cntriilie S s b v & 9 Baae
The Canadian Fairbanks-Morse Co., Ltd., Montreal, Canada

Kindly send me your bulletin on the Hughes Mechanical tas FPro-
ducer as advertised in the Canadian Mining Journal

R L L L T e TN T TR BTy S Py g o]
Company .
Address
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A Graphlcal Summary of the Chronology and Progress
of Canadian Mining

(By the Editor.)

Most essays and articles are illustrated after they
are written, and pictures or diagrams are used, as
the term signifies, for the purpose of throwing addi-
tional light on the subject discussed, but in the pres-
ent instance, the graphs which are herewith repro-
duced were drawn first, and they constitute the main
purpose of this article, which is, indeed, but com-
ment suggested by the tendencies disclosed by the
graphs. They are compiled from the statistics of the
Division of Mineral Resources of the Mines Depart-
ment at Ottawa, the value of which statistics we de-
sire to acknowledge, together with the unfailing cour
tesy of its Chief, Mr. John MecLeish.

Figure 1 shows the value of the mineral production
of Canada over the last twenty years. The most strik-
ing disclosure of this graph is the predominance of
Ontario. Quebec shows a gradual, but healthy,

growth. The growing importance of Manitoba is re-
flected in the rise of the combined curve of the Prairie
Provinces and the Yukon, but the scale is too large to
show how Manitoba is making up for the falling off
in the Yukon gold production. We venture to fore-
cast that some day the value of the coal production of
Alberta alone will exceed the value of the mineral
production of any other single province of Canada,
unless maybe it shall be British Columbia. The im-
port of the concentration of the coal resources in the
Province of Alberta is not by any means realized by
the Canadian public. The combined curve of the
Maritime Provinces is not, we believe likely to increase
greatly, first, and chiefly of course, because of the
comparative territorial smallness of these provinces,
and, secondly, because the bulk of the value of their
mineral production is derived from coal; and, in our
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Relative Value of Main Sub-divisi ons of €anadian Mineral Production.

opinion, the total annual production of coal from the
Maritime Provinces is not likely ever to exceed ten
million tons, which compares with an established
maximum in 1913 of approximately 7Y% million tons
productive capacity. ;
Graph 2, shows the relative value of the main sub-
divisions of the mineral production of Canada em-
ployed in the Mines Branch statistics, w hich are only
available in this form, in any completeness, since 1907.
The rising curve of the total value of mineral pro-

duetion is an impressive one, and visualises Canada’s

growth since the days of 1886, when Nova Scotia was
the most important single econtributor of mineral
wealth, and that chiefly in the form of coal.

The effect of the war is well disclosed. The metal-
liecs—which include the bulk of the so-called “‘war
minerals’’—show the greatest advance from the low
level of 1914, but, as will be observed from an inspee-
tion of Graph 3, the increase is more in monetary values
than in weight of production.

Tn the non-metallics and fuels, the increase is also
greatly due to the increased selling prices of coal, al-
though it includes the. effect of the increase in price
minerals as asbestos, chromite and

in such war

magnesite.

The curve of the value of structural materials and
clay products reflects the cessation .in building ae-
tivity which persisted right through the war period,
and which still lingers in expectation of a coming de-
cline in the costs of building materials—rather a vain
hope we believe. Because of the high costs of building
materials which have been manifest for a number of
years past, the curve represents a smaller tonnage out-
put than might at first sight appear to be indicated.

Graph 3 shows a selection of the more important
minerals produced in Canada, the selection being pure-
ly arbitrary, and without significance, except as re-
oards gross monetary values. ,

Coal shows up in its proper place as Canada’s most
important mineral asset, and a comparison between
the curve of value, with its extraordinary jump since
the year 1915, against the flat curve of actual tonnage
production, will serve to emphasise, what is true of all
the other minerals except gold, namely, a tremendous
inerease in unit values during the war period.

The curve of coal value has a far-reaching signifi-
cance. There is no reasonable probability that coal
will ever be mined more cheaply than it is today. That
is to say, it may be mined at less apparent monetary
cost when, and if, deflation should take place in gen-
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eral commodity prices, but the expenditure in effort
and the provision of the materials necessary to the
extraction of coal, are outlays that must steadily in-
crease, and the instrinsic value of coal will in the fu-
ture become greater and greater from year to year
as the available supply of the raw material is lessened,
and as coal obtains a more and more extended use
through the spread of the civilized arts to all quarters
of the world.

Coal being the material on which all manufacturing
costs are based, and a material which is moreover re-
quired to provide the power for the extraction of all
other minerals, it follows that the curve of costs of
most things must follow the eurve of the cost, or
market value of coal. As every indication forecasts a
continuing increase in the selling price of coal, it seems
fairly certain that a considerable proportion of the in-
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ereased unit values of minerals is a permanent increase.

The high place occupied by nickel and copper.pro-
duction, and the declining curve of gold and silver
values, will surprise a good many people who hear
more of Cobalt and Porcupine than they do of Sud-
bury and Trail.

The curves display in an interesting way the chron-
ology of Canadian mining. The Klondyke boom shows
in the gold curve in the peak of 1900, four years after
the discovery in 1896. The result of the discovery of
the Cobalt silver veins in 1903 shows in the curve
about 1905, rising rapidly to the large and sustained
production of the period from 1910 to the outbreak of
the war, when adverse influences affected bath the
market for silver and producing operatiorts. The po-
sition of the silver curve in 1918 does not of course

reflect the unpredented price of silver today, which in
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the course of the year 1919, will to some extent off-
set the drawbacks to production that took place from
various causes.

Copper, lead and asbestos all show the stimulus of
war demand, while gold shows the effect of high costs
of production and shortage of labor, combined with
a fixed selling value for the product.

Iron ore is not shown in Graph 3, as its relative
money value is small, and the production is stationary,
or declining.

A previous article in the ‘‘Journal’’ (see page 606,
issue of 13th August, 1919) contained graphs which
showed in some detail the production and consumption
in Canada, and the imports and exports into and from
Canada, of iron-ore, iron and steel, coal and coke.

Those who are more familiar with the mining history
of Canada than it is the writer’s privilege to be, may
recall many interesting things which the curves will
suggest, which are not mentioned in this comment.

December 3, 1919

The graphs are published because they seem to form
a convenient and easily comprehended summary of
the chronology and unremitting progress of Canada’s
premier industry, and because they illustrate the value
and wide scope of the work of compilation and record-
ing which has been slowly built up in the Department
of Mineral Resources and Statistics at Ottawa, with-
out which the preparation of the accompanying graphs
would have been a practical impossibility.

One general impression is conveyed by a study of
the graphs, which it is not easy to express. It is per-
haps a necessary concomitant of the early development
of a highly mineralized continental area, not half pros-
pected, that the curves suggest a certain fortuitousness
in mineral disecovery, or the chance uncovering of some
of the mineral treasures of Canada. Possibly, Canada
is now entering upon a period when mineral disecovery
will be of a more systematic and consistent nature,
and when the curves will fluetuate only between small
limits; but at high levels on the chart.

SAFETY WORK AT CALUMET AND ARIZONA
MINES.

(By C. L. Colburn.)

The Calumet and Arizona Mining Company has estab-
lished an efficient and progressive Department of Safe-
ty under the directions of Thomas Cowperthwaite,
safety engineer. The Safety Department serves not
only the Calumet and Arizona properties, but also as-
sociated companies; namely, the Calumet and Arizona
smelter at Douglas, Arizona; New Cornelia Copper Co.,
at Ajo, Arizona; Warren-Bisbee railroad running be-
tween Warren and Bisbee; the Tucson-Cornelia and
Gila Bend railroad running between Gila and Ajo.
During November 1918, the Gadsden Copper Company
at Jerome, Arizona, started development work and this
also was taken in charge by the same safety depart-
ment.

The Calumet and Arizona Mining Co., operates four
large mines at Bisbee, employing about 1500 men
underground and about 500 surface men during normal
times. The smelter at Douglas employs about 800 men.
The New Cornelia Copper Co., employs from 1000 to
1200 men during normal times and the Gadsden about
50

The safety system requires that all superintendents,
foremen, shift bosses and others who have charge of
men to be members of the safety committee. This is
done for two reasons; first because the man who has
charge of a piece of work should make observations
regarding the conditions under which his men work,
and should compel his men to exercise a reasonable
amount of care, second it invites competition between

those who have charge of men. The mines at Bisbee, -

the smelter at Douglas and the New Cornelia are al-
ways in competition with each other in safety mat-
ters. Their safety status is determined by figuring
the yearly cost of accidents as compared to the pay
roll. This method invites competition between the
various superintendents who in turn require' their
foremen and shift bosses to use extra precautions to
reduce their accidents to a minimum. At the New
Cornelia copper mine, a committee composed of the

heads of the various departments makes a trip around
the plant and mine each month and reports the defects
noted. This has proved very effective because each
department head tries to find something wrong about
his neighbor’s department. All defects are reported.
to the Chief Inspector who investigates them and re-
ports to the General Superintendent.

A bonus of $30 is paid to the boss whose gang works
2500 shifts without an accident requiring an em-
ployee to lay off. If a boss has 50 men he is credited
with 50 shifts each day, therefore, it would take him
50 days to earn the bonus. A bonus of $100 is paid
to the foreman who has the best yearly record. These
bonuses have considerable influence in strengthening
the competitive system. Each department head works
to get better results than his colleagues. The Mining
Department pays the following bonus to the men:
any man employed who works one year without losing

“more than 30 days (except loss of time owing to serious

sickness) receives a bonus of $100 for the first year.
The second year he receives $110, the third year $120,
and soon until the bonus amounts to $250. This is
the largest amount paid.—Monthly Report of U. S.
Bureau of Mines. .

Mr. H. H. Sutherland, who has been critically ill in
Logdon, Englapd, is reported to be much improved. A
serious operation was necessary and there was doubt
whether he would pull through, but he is now recover-
ing rapidly. Mr. F. C. Sutherland is now with him.

Metachewan.

Diamond drilling is now in progress at the Matache-
wan gold mine and it is expected that vigorous develop-
ment of the property will be carried on this winter.
Plans are being made for the development of water
power at Indian Chute on the Montreal River. It will
probably be a year before this power is available for
use. A very great reduction in power cost is expected
and this should materially assist in the development of
the Matachewan area.
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Roof Control in Coal Mines

By JAMES ASHWORTH.

This subject is one of the most important of the large
number of safety problems which have to be faced and
vanquished by every colliery Engineer, Manager and
official, and is moreover a most important matter of
their daily work. On opening up a new coal mine the
operators and engineers have to decide on what, in
their opinion, will be the safest and most economical
system for operating and extracting the largest per
centage of the coal seam or seams. To arrive at this
decision many things have to be taken into consider-
ation, for instance, there may be a heavy overburden
which means a huge pressure per superficial foot; (2),
the overlying strata may be either very hard medium
or very friable, particularly as regards the nether roof;
(8) the floor also may be either favourable or un-
favourable; (4), the seam may be abnormally thick;
(5), its gaseous nature may be abnormal; (6), its fault-
ings may require special attention, and lastly, it will
be necessary to decide whether the coal shall be worked
on the long-wall system or the pillar and stall or some
modification of those systems. X

In British Columbia the subject of Roof Control
has not received as much notice as the subject deserves,
and consequently great losses of valuable fuel have
resulted. In some parts of the world careful records
are kept of the tonnage of coal produced from any
given area. Thus, supposing that an operator pays a
royalty on the number of tons he extracts and sells,
without any restrictions on his mode of extraction,
he may through careless mining abandon large areas
of pillars, but if on the other hand he is forced by the
terms of his lease to pay for all the coal in the area
under his holding at the rate of so much per foot
thieck per acre, then it will manifestly be to his ad-
vantage to extract every possible ton of saleable coal,
and thus reduce his royalty charge to its lowest prae-
ticable amount.

““Roof Control’’ is a term which has been most gen-
erally used in connection with the long wall system
of working coal, and in some districts especially in
Great Britain has become so precise in its operation
as to cause the roof to break with absolute regularity.
Thus, the dirt and rock packs or walls in the goaves
which mainly support the roof, also squeeze down with
absolute regularity, and thus cause the roof pressure
on the working coal face to be just sufficient to make
the coal work and break down without any excessive
erushing. In most of such cases the roadways are main-
tained by taking down part of the nether roof and
using the material thus obtained to build pack walls
which in time are crushed and become nearly as solid
as the original strata. :

Any system which is designed to produce this final
result demands that as little as - possible of
the timber which has been used for the temporary sup-
port of the roof shall be allowed to remain m the
goaves. Such systems therefore tend to save exces-
sive costs in prop wood and chocks. ‘Wherever any
long wall system of working coal is put into operation
for the first time, there is always a great tendencys
to leave timber in goaves to support the roof, whereas

*Mining Engineer, Livingstone, Alberta.

the real benefit to be derived from it is obtained by
allowing the roof to break down or bend, and get into
close contact with the floor in regular sequence. In
a gaseous or fiery coal mine the long wall system of
working will always give the safest results, because gas
given off from the floor finds an easy escape over a
large area, and avoids those dangerous localised out-
breaks which are too frequently a feature of its es-
cape in the limited area of the rooms of the pillar and
stall system. The long wall system also assists in
drawing gas out of the coal through the break in the
roof which occur in advance of the working face. (see
sketeh Fig I).

- Fig. I
Roof Breaking in Advance of the Working Face.

Many carefully thought out papers have been writ-
ten on the subject of roof control, and from at least one
of these the writer proposes to make some apposite
quotations. :

‘‘Quotations from authorities on Roof Control.

The author of most of the following quotations
is Mr. H. W. G. Halbaum, who is well known
through his connection with the Universal Mining
School of Cardiff, Wales, and who in 1904 won the
prize offered to the Institute of Mining Engineers by
Mr. C. H. Claghorne. This paper was entitled ‘‘The
Action, Influence and Control of the Roof in Longwall
workings’’: and was published in Vol. xxvii. p. 205
1904. This wag followed by a second paper on ‘‘The
Great Planes of Strain in the Absolute Roof of Mines”’
(Vol. 30 p. 175-201), 1905-1906, from which the follow-
ing notes have been taken.

‘““Have the forces which caused the thrust planes of
Scotland absolutely = ceased to exist? Have the
forces which produced the cleavage plains in the
coal seams of Northumberland and Durham left
the strata in a state of high compression or
not? Is resilence a property or not?..... SieTT The
writer cannot but believe that the relief of high com-
pression in mining strata provides a reservoir of hor-
zontal force sufficient to impart the obliquity of the
ascending line of strain........

The case of ‘“creep’ is homely, but suggestive. If
there is no real horizontal force, creep is an effect
without a cause.........

The ‘‘creep’” therefore is due to the true lateral
extension of the strata beneath the under draw, Fig 2,
and this lateral extension is due, evidently not so
much to the vertical force transmitted through the coal
stratum as to the pre-disposition (induced by super
compression in situ), of the strata to extend themselves
in the horizontal plane’’. You cannot break rock
with a hammer whose head is formed with coal, neither
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can you transmit erushing stresses to rock through a
coal medium enjoying lateral freedom....... To re-
. cognise a horizontal motive force, therefore is merely
to recognise a difference of horizontal resistance.....

The relative draw extends from one eighth to two
thirteenths of the depth of the surface.

Fig. 2.
The ‘‘Under Draw’’.

Page 108 Vol. 30 Halbaum. Improbable Verticality of
the Elementary Line.

“Consideration of the weight of strata overhead and
of the strength of pit timber shows that mines must
always be largely dependent on side thrust for the
main support of the absolute roof, and this efficient
side thrust can only be generated when the great lines
of strain and principal fracture make an angle with
the vertical. No one really believes that any wooden
prop or any system of timbering can sustain either the
dead or the live load—of the absolute roof. The
office of the timber is merely to conserve the com-
parative integrity of the nether roof, and its efficiency
is established when it performs this office successfully.
The great lines of strain in the absolute roof are de-
flected from the vertical by angles which throw the
bulk of the weight either back on the packs and dead
strata or forward against the face of the prime strata.
But if from any abnormal cause, they swing into the
vertical line, the results are vertical slips of strata
which may either smother the face of work, or super-
induce those violent, though happily rare phenomena
known as ‘‘bumps’’, outbursts of coal, liberation of
large volumes of gas, with possible explosions of fire-
damp and wholesale destruction of life, limb and
property. Such slips are strong presumptive evidence
that the normal elementary line is not a vertical line.
A vertical elementary line is an abnormal line, and
produces abnormal phenomena.

Page 184,—mining engineers commonly say that
the roof ‘‘arches itself’’. Fig. 3. An old road used
as a return airway will arch itself, whether it runs
in the direction of the working or at right angles
thereto. Why? Because the roof of the road is a bridge

——
/
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Roof Arching.

MINING JOURNAL

December 3, 1919

across the road; a beam supported at both ends. Be-
low the neutral surface, all the strains in the strata
are tensile, above, all are in compression. When the
bridge collapses, the roof arches itself.

Page 185,—The arching of the nether roof is a very
superficial process. The evidence for the great hori-
zontal motive force which deflects the action of the
absolute roof must be sought in the study of more.
massive phenomena.

Page 187,—And so the repetitive phenomena proceed
to the very surface, each succeeding stratum, whether
stable or unstable, propagating its strains further to-
ward the solid than did the stratum below, and each,
as it gives way, continually enlarging the area of
subsidence. Thus the whole volume of subsided mater-
ial finally assumes the approximate shape of an in-
verted conic frustrum, Fig. 4.

Fig. 4.
Showing upward propagation of subsidence strains.

Page 187,—The Cantilever Idea and its Corollary,—

The conception of an ascending line of strain pro-
jeeting over and towards the solid has been said to
be incompatible with the idea of a cantilever action
of the roof strata....... A cantilever possesses a neut-
ral surface and above it all the stresses in the beam
of strata are of the compressive order. The uppermost
tensile stress and the lowermost compressive stress are
the maxim of their respective orders; and both orders
of stress regularly diminish as the planes on which they
act approach nearer the neutral surface, at which
plane both kinds of stress are reduced to zero.”’....
When the roof of a road collapses, the roof arches it-
self and the wider parts of the arch oceur where the
tensile stresses are greatest..... The greater the stress
is any given plane the greater will be the distance
through which the resultant strain is propagated to-
wards the solid.”” Thus in the cantilever of roof-strata,
seeing that the maximum compressive stress obtains in
the roof line, the strain in the immediate roof stratum
must be propagated further towads the solid than the
strain in the stratum next above will be propagated... .
The compressive stress in the third stratum is again
less than in the second, and the strain is propagated
to a distance which falls short of that obtaining in
the strata below; and so on until we arrive at the
neutral surface where stress and strain vanish.

At the terrestrial surface we find the maximum prob-
agation of tensile strain along the line of the draw
and that the upper roof arches itself in obedience to
the differential tensile stresses in the cantilever, but
the arch is now an inverted one.”” Fig 5..

In all probability, the compressive component with
its opposite obliquity is confined to the first few feet
of, or above the roof stratum. The fact that it exists
at all explains why careful timbering is requisite for
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safety, and the exceeding superficiality of its ex-
tension explains why such timbering is sufficient to
ensure safety.”’

Page 194,—So called good roofs, sandstones more
than others perhaps, are peculiarly liable to those in-
stantaneous reversals of stress which accompany any
shift of the mneutral surface; and this is so by reason
of the peculiarly immense disparity of the respect-
ive resistances offered to tension and compression by
any cantilever associated with an absolute roof the
lower layers of which are chiefly furnished with a
strong sandstone strata, or by other strata of similar
nature.

Mr. Halbaum when writing the paper just referred
to said that the first paper he wrote (his prize Paper),
on The Action, Influence and Control of the Roof in
Longwall Workings, (Inst.of Mining Engineers Vol.
XXVII, 1904) would be better if read in the reverse
order and therefore the quotations are in this order.

““The roof of a coal mine exerts two pressures. The
first is a vertical pressure and due to gravity, and the
second is a horizontal line of pressure due to the lateral
compression of the rocks.

The influence of the roof on the coal to be gotten
is to make the latter easier to be gotten,

In the bored and pillar system the action of the roof
is more nearly allied to that of a simple weight,—in
longwall it is more nearly allied to the action of a
powerful lever,—we may bend the lever or we may
snap it at its fulerum.

Mysterious accidents due to falls of roof stratum
sometimes occur under an apparently good roof. If we
assume that the examination took place in the interval
between the action of two stresses of opposite kinds the
mystery disappears. We should therefore trust no roof
whatever but carefully timber all.

In working to the dip the lateral thrust of strata
beyond the face line is resisted by all the weight of the
strata behind; whilst in working to the rise the lat-
eral thrust of the strata beyond the face line is not
merely unrestricted but is in a very positive sense
facilitated by the weight, which naturally tends to slide
down hill and thus accentuates the draw at the sur-
face and exerts a mangling action on the coal head
such as cannot be obtained in working to the dip. On
the other hand, the roof is more liable to break off
at the face line at rise workings, unless the packs be
kept well up to the face.

Working to the rise also involves a larger
diture of timber than does working to the dip.

Coal is more easily worked by the miner when the
direction of the workings is at right angles with the
direction of the cleavage,

axpen-
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In some cases it is necessary to change the direction
of the line of working. The thrust which produces
the draw at the surface and ‘‘mangles’’ the coal be-
low is greater in magnitude and richest in power when
the direction of working is at right angles to the line
of cleavage. The compression of the coal itself is
greatest in the line at right angles to the cleavage,
and the coal is thus more likely (on its own account),
to burst out from the face in such circumstances. The
planes of cleavage divide the coal into a number of
vertical slices, which run parallel with the face line.

Most long wall men prefer if possible to advance
their longwall workings directly across the cleavage.

With a straight face roof action may be unduly viol-
ent and then the stepped longwall may be adopted and
has often proved effective where a straight face was
a practical impossibility.

We may find a weapon of roof control not only in
the direction of working but also in the rate of work-
ing.

It is necessary to keep pack walls well up to the
face of the coal

The most successful working of longwall demands
a roof only moderately strong.

Props tapered or chamfered at the ends ought to be
used so that the ends will fuzz up instead of breaking
when exposed to roof weight.”’

‘““Bumps’’ in coal mines of Crows Nest Pass District.

This question of roof control has been brought most
prominently before the notice of coal mine owners,
officials, miners and the public of Western Canada
through several disasters at the Coal Creek mines of the
Crows Nest Pass Coal Co. Ltd. A short resume of
these will serve as an introduction to the subject, and
possibly lead to practical solution of the problem of
how to work these mines with greater safety, and with
the least loss of coal. The frequency of what are local-
ly termed ‘‘bumps’’, have made these mines notorious.
Their cause being mainly attributed to movements of
the roof strata, caused by insufficiency in the size of
the pillars in the workings, but they were not serious-
ly considered until after several fatal accidents had
eceurred.

The first recorded bump was in June 1906, on the
south side of Coal Creek in No. 4 East level of No. 2
mine, when the floor- was lifted. The 2nd and 3rd oc-
curred .in the month of August 1906, between Nos. 1
and 2 West levels, affecting the roof, and gas was given
off. The 4th occurred on the 3rd of January 1907,
in a room 18 feet wide, between Nos. 3 and 4 West
levels, where the pillars were 25 feet wide. This bump
caused an emission of gas, and displaced a piece of
timber which fell on the miner and killed him. The
5th, occurred on the 22nd of July 1907, when a miner
who was taking a skip off a pillar was killed by a
fall of roof and side. Again on the 9th of Oectober,
a miner was suffocated by a sudden outburst of gas
in a room off No. 4 West level. On the 19th of June,
of the following year, three men were killed in a room
off No. 6 West level, when the floor lifted to within two
feet of the roof, and also gave off much gas.

Dept. of Mines directs new system of panels.
This accident caused in Minister of Mines to take
action, and in June 1908, the Coal Co. were asked
for a plan of a proposed new panel system of working,
in which the rooms were to be 25 feet wide, and the
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pillars 45 feet, but before it could be put into oper-
ation, another and more extensive bump occurred, viz,
on the 31st of July 1908, somewhere between the 3rd
and 4th West levels and westwardly of the main haul-
age road which was driven on a north and south line.
At the time of the bump a skip was being taken off
the side of the air road on the west side of the haul-
age road pillar. Three men were killed and one other
who was rescued alive also died afterwards from
shoek. The bodies of one man and two horses were
not recovered. It is known that the floor lifted and
large volumes of gas were given off. To what ex-
tent the roof fell is not known, but some of it did fall.
In all previous cases the lifting of the floor was the
main feature of the disturbance, with an outburst of
gas. In this latter case 24 men were involved, and
twenty of them survived through makmg use of the
air in the compressed air pipes which thus kept them
alive for seven hours. The 9th and last bump in this
area is said to have occurred on the 29th of September
1908 the effect of which was not known.

Provincial Mineralogist detailed to investigate and
report.

After the bump of July 31st 1908, the B. C. Minister
of Mines sent up his Provincial Mineralogist to make
a special investigation and report, which was rendered
on the 18th of November 1908. In this report very
drastic recommendations were made but were how-
ever agreed to by the General Manager of the Com-
pany, although it entailed the entire closure of all the
workings south of No. 1 West level. This area was
outlined on the plan in red ink and comprised an
area of over 50 acres. Further it was agreed that
if the bumps continued this preseribed area might bhe
enlarged. No roadways weze to be driven through it,
and it was also agreed to leave a barrier pillar be-
tween any new workings in the virgin coal and the
preseribed area. It was also clearly explained that
these definite conditions were laid down so as to pre-
vent the company’s officials changing this policy.

- In additions to these restrictions a plan for the
future development of the mine (No. 2), by a so called
retreating long wall system of panels was agreed to,
and development to carry out this plan was commenced,
but on a change of management occurring it was found
that the scheme was impracticable and later was en-
tirely abandoned. :

The new management then commenced to develop
the same seam of coal from the main No. 3 slope, on
the advancing long wall system, and this plan was
followed for some years without any bump or gas out-
burst troubles, until another change in the manage-
ment occurred, and it was decided to return to the
pillar and stall system with larger pillars than had
heretofore been customary. The main reason for this
change appears to have been that the management
thought that the pillar and stall system would produce
cheaper coal than the long-wall system. This larger
pillar and stall system has continued until the ex-
plosion in No. 3 mine in April 1917 brought the ex-
traction of this coal seam to a temporary standstill.

Bumps were not however confined to No. 2 mine,
and in 1916 there were bumps in No. 1 East mine,
which are said to have exceeded in extent and de-
structiveness every other manifestation which had pre-
ceded them, though fortunately with a minimum loss
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of human life. These incidents are shortly reported
by the Chief Inspector of mines in the annual report
of the British Columbian Minister of Mines for 1916,
as follows :—

Report of the Chief Inspector of Mines.

““On the 7th of November 1916, a series of bumps
occurrel in No. 1 East mine of the Coal Creek colliery
which completely wrecked the inmer portion of the
mine and caused the death of one man. :

These bumps occurred during the early morning
when the repairing shift was at work. A rescue party
was quickly organised and on entering the mine found
that all the men had escaped excepting one. Whilst
attempting to reach the place where this man was
supposed to be, another bump occurred about 5-20 a.
m. Further rescue operations were then suspended
for 24 hours, but were resumed and continued until
Monday afternoon the 13th when, about 6 o’clock an-
other severe bumps occurred and the reseue party was
withdrawn.

It appears that a bump occurred during the after-
noon shift of the Tth slightly injuring a miner in No.
9 room off No. 14 Bast level. The fire boss then re-
moved the men, but owing to a cave in No. 8 room a
horse was left inside.

The bumps of the 8th principally affected No. 14
East level though they also affected No. 12 West. The
night repair shift of the 7th-8th finding the place
“‘uneasy’’ retired back along the level, and here ten of
them, with two firebosses, were blocked in by caves of
roof on either side of them. After three hours work
they managed to seramble out leaving one man and
one horse unaccounted for.

The effect on the mine was, that all of it, to the
south of No. 10 East and West levels was badly caved,
in 65 working stalls all the stoppings being blown out,
air doors destroyed, and fan air doors were foreed open,
the ventilation réversed. and the air conecussion effects
are said to have been felt five miles away.

Less than 25% of the coal had been taken out by the
room workings and no pillaring had been done. An-
other bump on the 13th of November, again destroyed
all the ventilating doors, and caused a great upheaval
of the floor of the main haulage way for several hun-
dred feet in the region of No. 12 levels. After this
bump the Chief Inspector of Mines prohibited any
further mining inside of No. 10 West level, i. e. south-
wards from the west side of the mine to Nos. 16 & 17
room on the Bast level.”’

Report of Mr. G. 8. Riceof U.S A. Bureau of Mines

Shortly afterwards the Hon. Lorne Campbell, Min-
ister of Mines, called in Mr. G. S. Rice, of the U. S. A.
Bureau of Mines, to report and advise as to the cause
of the bumps, and the precautions which were neces-
sary to prevent a recurrence This report has now
been issued, and the present Minister of Mines, the
Hon. Wm. Sloan, has also issued a pamphlet entitled
“Summary of Principal Findings in the Crows Nest
Field Investigation’’.

This summary was issued in December 1919. and
has reference to the ‘“bumps’’ in the workings of No.
1 Bast Mine on the south side of Coal Creek, Fernie,
and is based on Mr. G. S. Rice’s report.

(To be Continued).
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Sulphur in Coal

Fig. 1. Fig. 2.

Fig. 1,—Thin cross section of coal from Vandalia mine No. 8?, near Terre I-Ia.,ute,
Ind., No. 5 bed, showing a thin layer of anthraxylous coal Wlth. numerous micero-
scopic pyrite globules. Pyrite globules are shown black as irregular roughly
rounded areas. Many have been partly broken and fragments, consisting of
minute cubes, have been dragged to some distance over the section. Anthraxylon
is that part of coal derived from parts of logs, stems, brfmches, or roots. X 100.

Fig. 2.—Thin cross-section of coal fromVandalia mine No. 82, near Terre
Haute, Ind., from No. 5 bed, showing layer of dull coal containing numerous
thin strips of anthraxylon embedded in an attritus or debris. Blgck, roughly
round areas represent microscopic pyrite grains; white irregular strips represent
cuticles; and short linear patches represent spores. Tendency of pyrite globules
is to form'rows along thin strips of anthraxylon. Attritus is that part of coal
derived from all sorts of macerated plant parts and plant products. X 100.

Fig. 4.

Fig. 3.

Fig. 3.—Thin cross-section of coal from La Salle, I1l., showing a layer of an-
thraxylous coal, including a number of pyrite globules. < 100. 3 ;

Fig. 4.—Thin cross-section of coal from Sesser, 11}., No.. 6 bed, showing pyrite
globules in dull coal, which here is composed of thin strips of anthraxylon and
attritus; the latter includes spores, shown white. > 100.

Reference was made in our editorial
columns in the October issue to the
very interesting symposium on sulphur
in coal that took place at the Chicago
meeting of the A. I. M. & M. E., and
while a full reproduction of Dr. Rein-
hardt Thiessen’s paper on this subject
would probably not be desirable in a
periodical that is prepared for persons
who are more concerned in the uses of
coal than with its origin or production,
a condensation of Dr. Thiessen’s treat-
ise, with a reproduction of the micros-
copic sections on which his conclusions

‘were mainly based, may be not impro-

perly included.

Dr. Thiessen mentioned the better
known, and grosser forms of sulphur
occurrence in coal, in the form of balls,
lenses, nodules, continuous layers, thin
sheets and flakes oceurring both in the
horizontal planes and in the vertical
cleavage fissures of coal as it lays in
the seam. But pyrites also oceur in
very fine mieroscopic particles, dissem-
inated or powdered throughout the
compact coal. This form of pyrite oe-
currence. has had little consideration.

All the coals examined by Dr. Thies-
sen contained a varying amount of sul-
phur in very small globules, or par-
ticles, of pyrite. Their minute size is
best appreciated by comparing the il-
lustrations accompanying, in which
they are shown at a magnification of
100 diameters, which is equivalent to
stating that the entire field covered by
the individual slides represents actually
a section of coal as large as the ordin-
ary period used in print. The streaked
anppearance of the globules of pyrite is
due to their breaking into innumerable
eubical fragments in the process of cut-
ting the seetion, which distorts the dots
of pyrite to some extent.

The amount of pyrite in this form var-
ies cconsiderably in different beds from
which coals have been examined, and
also in different samples from the same
bed, or even in different parts of the
same microscopie seetion. No eoal sec-
tion examined has been found did not
contain pyrite particles. but no regul-
arity of occurrence has been noticed.

The largest number of the pyrite
globules is found in that part of the
coal believed to be derived from the
woody parts of plants.

Sulphur is an essential element in al-

most all proteins, which are essential to
living organisms, and as coal is derived
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Fig. 5.

Fig. 7—Thin cross-section of sub-bitumin-
ous coal from Stone Canyon, Contra Costa Co.,
Calif. Coal shown consists of rather finely
macerated woody matter, including resinous
particles and cuticles, besides pyrite globules,
shown in black. X 100.

Fig. 8.—Thin cross-section of lignite from
Montana. Section shown consists of macer-
ated woody matter and other plant debris,
including some spore and ecuticular matter.
Only two pyrite globules are shown. X 100.

Fig. 9,

Fig. 10,
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Fig. 5—Thin cross-section of coal from
Shelbyville, Shelby Co., Ill. Pyrite globules
are distributed through whole section; here
and there, several have joined and others have
coalesced. Globules are somewhat smaller
than in other sections shown. X 100.

Fig. 6.—Thin cross-section of coal from
Sipsey mine of Black Creek bed, Ala. Some
of pyrite globules have coalesced into lenti-
cular masses, smaller globules are distributed
through whole seetion. X 100.

Fig. 9.—Thin section of woody peat, taken
from peat bog near Hayton, Wis. Black dots
represent pyrite globules lodged in wood
fibers; several have been brokcn into minute
cubical fragments. X 100,

Fig. 10.—Thin section of woody peat taken
from peat bog near Hayton, Wis., showing
considerable number of pyrite globules lodged
in wood fibers. It will be noticed that they
are strung out in cavities of wood fibers.
X 10.
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from vegetation, it must contain at least as much sul-
phur as the substances from which it has been formed.
This form of sulphur is not microscopically distinguish-
able, and is usually referred to as organically combined
sulphur. Regarding this form of sulphur Dr. Thiessen
says it has received much scientific attention but has
not been sufficiently recognised on the economic si@e.

Non-protein sulphur exists in plants, and is partie-
ularly large in quantity in such odoriferous plants as
onion, garlic and mustard, while in some wood ashes
it is found up to 3.7 per cent in the casé of white pine.
Dr. Thiessen notes that the amount of sulphur in plant
ashes is not a true index of the quantity present in the
plant material, as a certain amount escapes in the burn-
ing.

Sulphur is found in all peats, and the process of
growth of new and living organisms in the peat bog
on top of the residue of plant growth that preceded
them, causes a concentration of sulphur in the peat,
which is found to contain by actual trial from 0.29 to
4.21 of sulphur. If therefore in the conversion of peat
to coal a reduction to one-tenth of the original mass
is assumed to have taken place, with no loss of sulphur,

- then the resultant coal would contain from 2.9 to 42.1

per cent of sulphur. There is therefore more than
enough sulphur in peat to account for all the sulphur
in coal. 4

Dr. Thiessen makes more interesting® speculations
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on the part which is played by sulphur bacteria in-re-

ducing sulphur to a form in which it can be used by
plants, but his remarks are in this respect extremely
technical, and moreover the knowledge of the chemical
reactions caused by these bacterial organisms is not
exactly known today, so that no exact analogy can be
drawn with what may have occurred in the age of
coal deposition.

Dr. Thiessen’s reasoning bears entirely on the form
of disseminated sulphur shown in the slides, which he
assumes, for the reasons mentioned, to have had a prim-
ary origin, and is found in coal today because it is a
prime constitutent of the vegetation from which coal
is formed.

The grosser forms of sulphur, such as balls, lenses
and the large sheets of marcasite that occur in some
coals, may have a secondary origin.

Dr. Thiessen’s paper would appear to suggest that
the ‘‘sink and float’’ test of the sulphur carrying ele-
ments in coal, preliminary to installing washing de-
vices for the reduction of sulphur, might be usefully
supplemented by microscopic examination of the coal.

F.W. G

*Abstracted from a paper by Dr. Reinhardt Thiessen
on ‘‘Occurrence and Origin of Finely Disseminated
Sulphur Compounds in Coal’’, published by permission
of Dirctor, U. S. Bureau of Mines, and read before the
A.1 M. & M. E. Chicago, Sept. 1919.

COBALT.

Cobalt minerals are rather uncommon except in the
Cobalt district, Ontario, Canada. where they occur in
ores that are worked for their silver content, the co-
balt produced being a by-product. The smelting and

- refining of this ore has recently been described by

Svdney B. Wright (Mining and Scientific Press, Jan,
25, 1919, p. 125.) As these ores are brought to various
smelters, according to changes in smelting contraects,
the material comes on the market from different places
at different times. In the main it is marketed as
cobalt oxide. the metal is produced from the oxide by
reduction. The principal use of the metal is in the
patented alloy known as stellite (about 80 per cer}t
cobalt) which is used as a high-speed cutting tool In
place of steel (Transactions A.I.M.E. Vol. 44, p. 57:‘3).
It is also used in a hich-speed tool steel which contains
4 per cent, cobalt and 16 per cent tungsten. Tt is also
claimed that it can be used as a substitute for nickel
in plating. the rate of deposition being faster than
with nickel and a thinner coating giving eaual protec-
tion. Other uses of cobalt compounds are in the mak-
ing of insect poisons and also for coloring pottery and
olass, to which it imports the shade known as Delft
blue. and also eertain purple shades.

Official statistics give the output in Canada in 1916
as 841.859 pounds: of which 215.215 lbs. was in the
form of metal. The oxide produced amounted to 670.-
760 1b., and there were smaller quantities of sulphate,
carbonate. and hvdroxide of cobalt. Up to the vres-
ent time the supply of cobalt available from the Cana-
dian ores has been abundant to meet all demands.

There are only two sources of cobalt in the United

States that are of any importance. A depo_mt at
Blackhird, Idaho. is owned by the Haynes Stellite Co.,
which has erected a plant for the production of cobalt
concentrates. Cobalt. nickel. and covpper S}l]ph]des
oceur in association with lead ores at Fredericktown,

Mo.. and some cobalt oxide is now being produced by
the Missouri Cobalt Co. The price of cobalt metal
has averaged about $2.00 per pound in the TUnited
States—From Monthly Report of U. S. Bureau of
Mines.

Personals.

Mr. J. B. Tyrrell of Toronto expects to return to the
district early in December to complete his examina-
tion of the Gold Pan property.

Mr. J. B. Tyrrell and Mr. Jas. McEvoy represented
the Toronto branch of the Canadian Mining Institute
at a meeting of engineers in Toronto on Nov. 25, to

~discuss proposed legislation with reference to the en-
gineering profession.

The field geologists of the.Ontario Bureau of Mines
have all returned to Toronto. Mr. P. E. Hopkins is
working on a report on the Shiningtree gold area
which will be published soon. A detailed report on
the geology of the Kirkland lake area is being prepared
bv A. G. Burrows and Mr. Hopkins who spent most of
the summer in that area.

Mr. J. B. Tyrrell and Mr. R. E. Hore of Toronto will
leave shortly to examine cold mines in the Rice Lake
distriet. Manitoba. Mr. Tyrrell will complete his ex-
amination of the Gold Pan which he visited just before
the freeze up. Mr. Hore will examine the Brooklyn
mine.,

Ontario’s new Minister of Mines. Hon. Frank Mills,
will leave Toronto this week to visit the Northern On-
tario minine centres. It is probable that Premier
Drury and the Minister of Lands and Forests will also
make the trip.
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NORTHERN ONTARIO.

The Silver Camps.

An outstanding feature in connection with the silver
mining industry of Northern Ontario, inclusive of Co-
balt and Gowganda, is the continued high quotations
for silver at a time when the cost of producing is de-
clining. A few of the operators, but not a majority, in
spite of the contentions of metal authorities that the
price would continue to rise, semed to be of opinion
that a decline in the cost of producing would be attend-
ed with a more or less corresponding decline in quota-
tions for silver. A few years ago, under normal condi-
tions, it cost, roughly, an average of about 25 cents an
ounce to produce silver. At that time 55 cents an ounce
was considered to be a fair average price for silver,
leaving a net profit of about 30 cents for each ounce
produced. Now, with costs more than double, having
risen to about 55 cents an ounce, and with silver qouted
at upwards of $1.25 an ounce, a net profit of 70 cents
is being realized on each ounce produced. The mar-
gin of net profit, therefore, is considerably more than
double that of a few years ago.

From the foregoing, it would not be well to conclude.

that the mines are realizing aggregate net profits more
than double that of a few years ago. The fact is, that
production is recording a natural decline and at the
present time is averaging only a little over one million
ounces a month as against over two million ounces
monthly in the camp’s most productive days. Thus,
one favorable factor, the high price of silver, and one
unfavorable factor, the natural decline in output, serve
to about balance one another in such a way as to leave
the total net profit as a result of current operations
about equal to that obtaining in the eamp’s most pro-
sperous days.

The negotiations between the controlling interests of
the Buffalo Mines and the Mining Corporation of Can-
ada, which has been referred to in these columns as
any notable progress was made, has terminated suecess-
fully. The deal is a private one insomuch as it was be-
tween Charles L. Denison, of New York and the Mining
Corporation. For the time being the Buffalo company
remains as it is, with the exception that a complete
change is being made in the directorate and the man-
agement. The writer learns on good authority of the
probability of the entire Buffalo company being ulti-
mately taken over, now that control has actually
passed to the Mining Corporation.

The Northern Customs Concentrator Company has
opened negotiations with the Chambers-Ferland Com-
pany with the object in view of purchasing that part
of the latter company’s property lying adjacent to the
La Rose Consolidated. At the time of writing, negotia-
tions have reached an interesting stage and the out-
come will probably be learned within the week.

During October the Kerr Lake mine produced ap-
proximately 112,000 ounces of silver, thus setting the
highest record for some months. The value of the
month’s output amounted to close to $134,000, and is
iat the rate of around $1,608,800 a year, as compared
with the last fiscal year’s output of $1,637,143.

Net profits being realized by the Northern Customs
(‘ompany as a result of operations being carried on in
the old Silver Cliff mine is stated to approximate $25,-
500 a month, according to official advice to the writer,
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T'he property is being worked under lease which in-
vludes from surface down to 500 feet in depth. Below
that depth, the Silver Cliff is involved in a special ar-
rangement with the adjoining National Mines.

At a depth of 750 feet on the Beaver Consolidated,
some exceedingly spectacular ore is being encountered,
the richer shoots containing ore carrying from 5000 to
10,000 ounces of silver to the ton:

At a number of the mines, workmen’s committees are
being formed, along the lines of the agreement between
the employes and the mining companies at the time the
recent labor strike ended. This leaves the Cobalt Min-
ers’ Umox} without authority, in that the arrangement
is one strictly between the various companies and their
own'employes. The Kerr Lake is among the first to
carry out the scheme. A committee has now been form-
ed, composed entirely of Kerr Lake employes. This
commxtfcee 1S encouraged to present to the management
any grievance which any of the employes may enter-
tain. 1In this way it is expected that no difficulty will
be experienced in relation to matters of welfare for the
‘men. Already the plan is stated to give excellent pro-
mise of the desired success.

AI_‘raugements are being made to carry out a diamond
drilling programme on the Adanac, in that part of the
property lying adjacent to the Gans property of the
Temiskaming. It is proposed to drill from a cross-cut
at the .310-_ft.. level. In this part of the property the
formatlon. 1s entirely diabase and the exploration of
that area 1s mot in accordance with the recommendations
of geologists. The reason for adopting this course is
due to the success which the Temiskaming Company has
met with in exploring the Gans lot. The work will com-
mence as soon as a drilling machine can be procured.

The plan to construct light railways to the outlying
mining camps is making satisfactory progress, accord.
mg to late information. A new company has,been in-
corporated, to be known as the Canadian Light Railwa
Construction Company, Limited, with a capitalizatim}l’
of $500,000. J. Roebuck, C. J. Corless and W. B Jones
Toronto, are the incorporators. Tt is planned 1;0 com-’
mence actual work next spring.

From the details now available, it ig learned that
cquipment originally purchased by the United States
covernment for use behind the fighting lines in Franc;a
is being secured. Tt consists of 30-pound rails 39-inch
<age, the motive power being supplied by lé-ton oil-
burning steam engines. The project is one which a
pears. to be quite feasible and may reasonably offerp'—
.zolqtlon of the transportation problem peculiin' to thd*
various outlying districts. In this it is considered rob('
able that the government will offer every reasorll)abl-
encouragement to those at the head of the new enter(j
prise. Ineidentally it seems to open a field in which
the‘ various governments may be able to turn much of
their transport equipment to continued national good
Also, another factor, and a big one in the North th(;
success of such a scheme would tend to relieve the ov
ernment of the burdens of construeting many tfucl;
or macadam roads and the attendant costly upkeep

Regarding the Bailey-Cobalt litigation and the gues
tion of whether or not the offer of the Northern qCu‘-
toms Company will be accepted, the case was heard bs-
fore Mr. Justice Sutherland at Osgoode Hall, on Nos'.
19th, decision being reserved. ’ ‘

The winding up of the affairs of
Cobalt is being concluded, according
‘hand.

the old Majestic-
to adviee just to
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Regarding the question of organizing the Northern
part of the province of Ontario so as to gain increased
governmental recognition, arrangements are being made
to get in touch with all centres in the north. A mon-
ster convention is being planned for the next month or
s0, it being stated among a number of leaders in the
movement that the question of secession from Southern
Ontario will be considered ‘‘a proper subject for dis-
cussion.’’

Gold Mining Districts.

The Hollinger Consolidated dividend payable Decem-
ber 2nd will call for the disbursement of some $246,000.
It is expected to be followed by a similar disbursement
four weeks later. As to whether or not the New Year
will be marked by an increase in the dividend rate, con-
siderable speculation is heard. However, those in more
“or less close touch with the directorate do not appear
to anticipate any increase for a few months longer.

The MeIntyre-Porcupine intends to carry out the
recently proposed experiments in connection with me-
chanical muckers. Should this method prove satisfac-
tory it will quve to some extent the present difficulty
of securing unskilled labor.

At the Dome Mines considerable attention is being
devoted to the development of the Dome Extension.
Facilities have been provided whereby it will now be

possible to treat a substantial tonnage of ore from the .

600-ft. level of the Dome Extension. Apart from this
the week appears to have not been marked with any-
thing of more than usual interest at the Dome.

According to official advice, the Porcupine-Keora
will be developed to a depth of 250 feet, and a contract
for sinking will be let. The management is now engag-
ed in procuring a mining plant, during the installation
of which it is proposed to carry on work by hand. The
camp buildings are being put in habitable condition.
Regarding reports that a mill was to be installed, the
deport is decidedly premature to say the least, in that
the management plans some actual development work
before taking such a step. The Keora is situated in the
north part of the township of Whitney, in the Porecu-
pine district.

Satisfactory progress is being made in the develop-
ment of the Clifton-Porcupine, a considerable tonnage
of commercial ore having been opened up. Ore is said
to occur on several faces throughout the underground
workings.

In connection with the Gold Reef, relative to the re-
cent increase in capital from $1,000,000 to $3,000,000
for the purpose of making possible more aggressive
work, nothing of a definite nature appears to have been
announced with the exception that the increase in capi-
talization was ratified. As to the plans of financing
and the work proposed, no official statement has been
made.

In the Kirkland Lake field satisfactory progress con-
tinues, and the result of the first month of operation
following the ending of the labor strike is being await-
ed.

Activity is gradunally extending in an easterly direc-
tion from the known productive area, and the township
of Lebel is coming in for increased attention. The geo-
logical conditions in that direction are favorable, and
encourages the belief that important developments may
be expected. A number of small operations are under
way, and the reward so far has been quite promising.

The districts of Boston Creek, Skead township and
Larder Lake continue active and the result of work is
steadily adding to the potential value of these distriets.
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With the arrival of good sleighing which will make
transportation less difficult, work will take on increas-
ed proportions. This is also true of the Fort Matche-
wan gold area. In regard to Fort Matachewan, the
diamond drill will be employed again this winter in
further exploriig the Matachewan Gold Mines (former-
ly the Otisses) as well as exploring the Robb-Clemens
claims which were recently optioned to Smith and Nor-
rington, both of whom are interested in the Allied
Gold Mines of Boston Creek. It is stated officially to
the writer, however, that the Allied Gold Mines is not
involved in the present option on the Robb-Clemens
property.

In a general way, interest in gold mining is increas-
ing, and capital, attracted by an opportunity to parti-
cipate in the development of such a promising mining
area, is coming in with increasing volume from the
United States and from abroad. {

Seven cases are listed for the sittings of Mining Com-
missioner T. E. Godson, K.C., to be held in Haileybury,
on Wednesday, Nov. 26. Following is a summary :—

Thomas Burns vs. John Walsh, being an appeal from
the decision of the Mining Recorder in refusing to ac-
cept applications for restaked claims L-8065, 8064, for-
merly L-2515 and 2516. :

D. D. Chisholm vs. D. H. Gardner, being a dispute
in respect of claims GG. 4144 and GG. 4146.

A. Koury (Thomas Boursk) vs. Robert Fereguson,
being a.dispute respecting claim L. 7405.

W. H. O’Connell vs. R. R. Campbell which is an ap-
plication under section 81 of the Mining Act of Ontario
in respect of mining claims L-6784 and L-6785 (now
L.S. 84 and 85).

Robert Bruce vs. D. D. Chisholm (Donald MeDou-
gall), being a dispute in respect of mining claim GG.
4203 situate in Nicol township in the Gowganda Mining
Division.

Sandy MelIntyre vs. C. E. Pimelle, being a dispute
in respect of mining claims I-6872 and L-7295 situate
in Lebel township in the Larder Lake Mining Division.

John Y. Cole vs. Donald B. Menzies, being applica-
tion in respect of mining claim L-3660, 1.-3663 and L-
3664 situate in the Larder Lake Mining Division.

During the week ended Nov. 21st, four Cobalt com-
panies shipped an aggregate of 369,560 pounds of ore.
The week’s shipments were considerably below normal.
Following is a summary :

Ore Shipments.

Shippers. Cars Pounds.
Biffalo " o e NS 1 109,290
McKinley-Darragh . . .......... 1 105,659
Miing Corh. " "R BN X 92,611
Dominion Reduection . . ........ ik 62,000

Potals o o T e 4 369,560

Bullion Shipments.

While ore shipments were low during the week, the
shjpments of bullion were comparatively heavy, the
Nipissing sending out two consignments and the Mining
Corporation one, the whole amounting to close to one-
quarter of a million ounces. Following is a summary:

S}}ippgr. Bars. Ounces.
Nl.pl'ssmg Ve B e T 132 176,839.58
Mining Corporation . . ........ "R 72,808.89

Rothle N L e e 205 249,648.47

_The combined value of the silver at present quota-
tions and the value of the ore amounted to upwards of
$350,000.
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BRITISH COLUMBIA.

Salmon River, B. C.

On the Forty-Nine Property development is being
continued energetically and is expected to be maintain-
ed throughout the winter. Mr. H. Howson, who is in
charge, states that both the Occidental and the Forty-
Nine Tunnels are being driven ahead, the former in
shipping ore and the latter in a good concentrating
grade. The Forty Nine Tunnel was driven as a cross-
cut to tap the vein and when the ore body was reached
was continued as a drift. It is heading towards the
high grade ore which shows on the outerop. Mr.
Howson says that, if the transportation facilities were
available, the property could be shipping now. The
camp is as comfortable as circumstances will permit
being laid out and built on modern plans, with baths,
hot and cold water, oil heaters; the best of food and a
good ecook also being provided. Besides there is a
completely equippeéd assay office. As the first man
went on the ground as late as the first of July last it
is thought that a record of accomplishment has been
made.

A large motorsled ore truck has arrived at Stewart
B. C. for the Premier Gold Mining Company. This is
expected to be the forerunner of a battery of the same,
it being confidently anticipated that the truck will do
the work for which she was purchased, namely, carry
the ore over the winter trail from the mine to tide-
water. It is likely that the new hauling device will
be tried out about the middle of December, as the
heavy snow, as a rule, does not come until about that
time. It is the intention to install compressor machin-
ery at the Mine and to put in power drills. An elec-
“ trie light plant has been installed and the bunk house,
cook house, compressor building, and ore sorting shed
are to be lighted by electricity. The wires will be
carried to the mine entrance. :

Other properties which, according to a definite state-
ment, will be active this winter are the Big Missouri
Mineral Hill, and Bush, while it is considered likely
that the New Alaska will be developed to some ex-
tent. On the property of the Bush Mines, Limited,
which is situated just the northeast of the Premier,
work is underway under the superintendency of Mr.
H. Tanner. The result to date are said to be en-
couraging. O. B. Bush, of this Company, and head of
the Company formerly operating the Premier, has re-
turned to Stewarts and intimates that an extensive
programme of development has been decided upon.

On the Mineral Hill development is in charge of Mr.
Al. Harris, the work being done on the Joker Claim.
The Joker has a good body of ore and promises to be-
come a mine.

A tunnel is being driven on the New Alaska under
contract by Angus McKenzie and partner. Mr.
Charles F. Caldwell is the head of this Company.

The Hercules and the Indian are two claims which
are expected to receive early attention. The Company
holding the latter owns four claims on the west side of
Cascade Creek, opposite the Bush Claims on the south
end of the Missouri ridge, between the Salmon River
glacier and the Cascade Creek. The claims are Port-
land No. 1, Portland No. 2, Big Dick, and Fritz. They
are Crown-granted. They are at an elevation of 2400
feet and fourteen miles from Stewart. No work has
been done on them since 1913.

Development consists of three open-cuts on the crop-
pings and two tunnels. The open-cuts expose a vein
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from 12 to 20 ft. in width, which can be followed on
the sur_faqe to the limit of the claims, about 2,000 feet.
The vein is quartz and appears to follow a wide diori-

tic dyke which intrudes the greenstone-schists. The
mmgrals of the quartz are galena, sphalerite, and
pyrites. The first two open-cuts going up the hill

show very little galena; the values are about $10 a
ton in gold and silver for a width of 12 feet. The up-
per or main open-cut diseloses the vein for a width of
20 feet, of Whi_ch 5 to 8 feet in the centre is rich in
galena, with zine and galena on the hanging wall,
while the balance of the vein on the foot-wall is of
quartz and pyrites. .

A tunnel has been driven on the vein for a little
over 400 feet, showing each of the ore-shoots exposed
on the surface. The No. 1 Shoot shows considerable
galena at a depth of 150 feet with quartz pyrites pre-
dominating. The No. 2 Shoot is entirely of quartz
and pyrites and will average about $10 a ton mainly
in gold values. The No. 3, or main shoot, from the
big eropping on the surface, was struck at about 400
feet in the tunnel and drifted on for 30 feet. The ore
started from a seam on the foot-wall and has widened
to 14 feet at the face, as exposed by two eross-cuts.
Three sectional samples across the face averaged $2.40
in gold, 3.5 oz. siver, 10 per cent lead, and 16 per cent
zine. The hanging wall crosseut at the face is still
in heavy zine ore. Further work in driving this drift
is considered important as the foot wall portion of the
vein, carrying the galena, is widening and has all the
appearance of developing into a good shoot. -

The lower tunnel, 150 feet below No. 1, has been
driven about 60 feet on the vein, in which there is from
1 to 3 feet of good ore on the hanging wall. On the
upper end of the claims there is a 6-inch seam of ore
on the hanging wall assaying as high as $120 a ton in
gold.

Adjoining the Indian Group on the North is the
Boundary Group, owned by D. J. MeIntominey and
under bond to the Granby Consolidated Mining and
Smelting Company. East of this Group and adjoining
the Indian on the north is the Payroll Group, owned by
‘W. Murphy, on which only assessment work has been
done in recent years. This group is situated on the
east bank of Silver Creek near its head. The vein
has been exposed by three open-cuts showing about 8
inches of galena in a quartz vein which lies on a dip
of 45 degrees. A tunnel has been driven forty feet on
the vein from Silver Creek, 200 feet below the upper
cut.

North and adjoining the Big Missouri Group is the
property of the Hercules Mining Company, of Vieto-
ria, B. C., on which no work of importance has been
done for some time. The Group consists of three claims,
Yellowstone, Butte and Old Timer. It is under bond to
(. F. Caldwell and associates. The formation is a
continuation of the Big Missouri zone and the mineral-
ization identical. Development work consists of seven
open-cuts opening up a vein in places is 30 feet in
width.

Mr. Bush has announced that a new company, the
B. C. Silver Mines, Limited, has taken over the Lake
and O’Leary Property between the Premier and the
Bush Claims as well as the Mountain Group between
the Premier and the Tnternational on Salmon River.

Late reports from Stewart and Hyder, the sister
mining camps which, situated on the waterfront at the
head of Portland Canal, the former on the Canadian
side and the latter a few miles to the north and in
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American territory, form the gateways to the Salmon
River district indicate that both communities are hum-
ming. They are described—and this applies particu-
larly to Hyder—as being typical old-time frontier
mining towns. Hyder seems to be the centre of enter-
tainment.  Prospectors and miners from the mines in
the interior to spend a holiday reach this town first
and not infrequently return to the hills to earn the
wherewithal for more indulgence without getting as
far as Stewart. The town’s buildings are built on
piles. There is one main street, which runs in con-
formity with the sinuosities of the shore. It has its
newspaper, as also has Stewart and both seem to
flourish despite the compartive sparcity of popula-
tion and what must be pretty keen competition.

An amusing phase of the life of Hyder is the activity
of a character known as ‘‘Jack the Rescuer.”” A sharp
twist in the main street, at a point where the sidewalk
is without a protecting railing and where, below, is the
cozy mud of the tide flats—sometimes covered with
water to the depth of an average person’s waist and
at others with its slimy surface bared so that the spout-
ings of the sportive clams may be plainly seen—makes
a veritable trap for the unwary. To say that absent
minded, or temporarily befogged, pedestrians are fre-
quently precipitated from the walk into the cold water
and the mud is no exaggeration. In fact it happens
so often that ‘‘Jack the Rescuer’ earns a comfortable
living, and a little over to have an occasional whirl on
the roulette wheel, by standing at a post overlooking
the critical spot, and, as they fall, pulling them back,
wet, mud from head to feet and cussing most blas-
phemously, at a fee of $2.50 per rescue. Everybody
knows the danger; everybody laughs at the other fel-
low’s tumble; and yet; it would appear, Jack’s busi-
ness never grows slack. His rope was just as much
in demand at last reports as it was at the beginning
of Hyder’s recently resuscitated and now hectic life.
A few weeks ago the editor of Hyder’s mnewspaper
published a humorous story about some unfortunate’s
fall. The very next day, the writer, who had laughed,
tripped and had need of the services of Jack the Res-
cuer. Never could there have been a more fitting il-
Justration of the wisdom of the adage ‘‘he who laughs
last laughs best.”’

But it must not be supposed that Hyder and Stewart
are busy only in giving the workers some joy in life.
Both look forward to becoming permanent communi-
ties of importance. That their future is bright is the
opinion of mining men who have been into the Salmon
River Country and of businessmen who have opened
up in either one or the other of the towns. Not long
ago it is reported that $50,000 worth of.lots were sold
in Hyder in one afternoon. When it is rempmbered
that the town, for the most part has piles for its fom};
dation, it must be admitted that this is ‘‘going some.

The High-Cost of Living, too, is an actuality in these
camps, although it does not worry the miners much.
All have plenty to eat because there are few Wlthoqt
adequate funds and, for those who run short, there is
work. Transportation of ore from the Premier Mine
to the coast costs $121 a ton and the rate is the same
for the transport of supplies the other way. The cost
of hay is so high that those Who .have horses are ship-
ping them to Porcher Island, situated at about the
mouth of Portland Canal, for the winter. In the few
months which must elapse before the spring opens
and horses can be used, they would consume more
than their value in feed. Hence the general exodus
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of horses to Porcher Islands. Forty head were brought
down by the last outgoing boat.
Barkerville, B. C. 2

Robt. A. Bryce, a well-known Canadian engineer,
who is in charge of the development work now under-
way at Proserpine Mountain, Cariboo District, visited
the Coast recently. He called on Hon. Wm. Sloan,
Minister of Mines, Vietoria, B. C., to whom.he spoke
of the work being done by the Mining Corporation of
Canada and referred optimistically to the prospects.

That the Armstrong and Dufferin Groups of Claims,
which are situated on Grouse Creek, are to be thorough-
ly tested and that, if the results are what is expected,
the exquipment necessary ‘to the working of the prop-
erties on a large scale will be installed are statements
made by Mr. Bryce. He says that he has assembled
a good capable erew of men, that the veins are being
systematically stripped, that considerable tunneling
is to be done, and that, if progress continues at the
present rate, the required definite knowledge of the
properties should be obtained by the Spring.

The activity of Mr. Bryce and his associates in this
district has attracted the attention of many prospec-
tors. The hills are being-thoroughly searched for min-
eral and many claims are being staked.

Among those who are trying their luck in the Cari-
boo are J. F. McConnell, a well-known mnewspaper
writer of Vancouver, B. C., who has taken a lay on
some promising placer ground. With him are asso-
ciated ‘‘Tommy’’ Burns, former champion heavy-
weight pubilist; a sport writer, also of Vancouver, B.
C.; and a civil engineer of the same City. Although
they are somewhat new to the mining game with the
exception of Mr. McConnell, who has had some ex-
perience in late years, they are reported to be working
energetically. The results of their efforts are said to
be satisfactory and it is not improbable that this
partnership, odd as it may appears to many of their
city friends, will reap a golden reward. ;

Cowichan, B. C.

The Manganese Property, known as Hill 60, has pass-
ed out of the prospect stage. It now is known to be a
mine in its potentialities. Work has been suspended
temporarily owing to the impassability of the roads,
which condition is accounted for by recent heavy rains,
and the Company is considering plans for the construc-
tion of an aerial tramway. This would materially re-
duce the cost and expedite transportation of ore from
the mountain top. During the past two months eleven
cars of the ore of this property have been shipped to
the Bilrow Alloys Co., Tacoma, Wn., and the Ilatter
report that it is the best manganes2 ore they have
handled. Sufficient development has been done to
prove that a very large body of this high-grade man-
ganese ore exists. The success of the enterprise, it is
thought, may lead to the development of the man-
ganese deposit of Shaw Creek, near Cowichan Lake,
which received some attention during the latter days
of the war, when the mineral was much in demand,
but which has not as yet been systematically developed.

Nelson, B. C. :

The Mountain Chief Copper Property at Renata, B.
C., after much development with satisfactory results,
is now in a position to commence regular shipments
to the Trail Smelter at the rate of from 200 to 500 tons
a week. = Transportation facilities, however, permit
no more at present than 200 tons a week and it is
understood that this quantity will be forwarded as
long as the Arrow Lakes are sufficiently free from ice
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to permit passage of the lake barges. With the in-
stallation of a compressor and hoist, which is now tak-
mg place, and the provision of a motor truck to con-
vey the ore from the lower terminal of the 3200-foot
tram from the workings on Dog Creek to Renata, the
mine is equipped for economical operation, and the next
step will be in the direction of deep development by
sinking.

Writing from the Slocan George Huston, a geologist
who makes frequent visits to British Columbia and
who now is engaged on examination work, desecribes
impressions received as a result of a recent visit to the
Noble Five Mine, in which James Dunsmuir, the
wealthy coal operator of Vietoria, B.C., is interested
as follows:

“T was shown a sample of galena ore from the deep
workings of the Noble Five Mine at Cody, near San-
don, which is a strong indication of durability with
great depth in the Sloecan Mines. This sample was
taken from 20 inches of shipping ore out at a depth
of 3,000 feet below the apex.

‘‘Being familiar with the Coeur d’Alene mining and
geodogical conditions, the point that impresses favor-
ably is the almost entire absence of strong pressure
in the sample, together with the unusual features that
accompany ores taken at the same or greater depths
in the Coeur d’Alene region.

Mining in the Coeur d’Alenes has not reached depths
of from 3,000 to 4,000 feet below the apex, and a far
different type of ore has been found to occur. There
is a notable reduction in the size of the crystals, with
a densifying of the structure and a greater intererys-
tallization between minerals. All this results in mak-
ing a bad ore to mill, with greater losses in the opera-
tion and usually a lower grade of concentrate.
Crushing and grinding are also more difficult, due to
hardening and greater dissemination. The siderite
usually found from the surface down changes to mag-
netite or coarse grained pyrite, or sometimes straight
quartzose gangue. The features mentioned are the
result of the enormous rock pressure exerted by great
weight on the ore fissures.

“But the sample of the Noble Five, cut at 3,000
feet depth, shows a comparatively coarse crystal,
brittle, loose structure, with the same minerals as
gangue occurring near the surface. The sample has
been but slightly affected by the pressure of rock
weight, and is as easy to handle in a milling or sorting
and crushing sense as ores near the surﬁace. It is
generally admitted that there is a lowering of the
silver value to the unit of lead in the Coeur d’Alenps
at great depth, but the Noble Five samples holds its
usual percentage, and from other Slocan ores studied
I found the same rule to prevail. :

A great deal of the silver ore in the United States
is being treated by chemical processes, and escapes the
smelter’s handling. ;

“With lead ore decreasing in the silver content
there now is a sharp demand for_ galenas carrying
good silver values from the smelting plants to ’Phe
south. This is bound to result in future competition
in the effort to fatten up the bullion, and I look to
see an influx of mining people to British C?’lumbla
during the next year from this feature alone.

C. F. Caldwell, prominent in British Columbia, where
he has been engaged for years as a mine operator, has
returned from a visit to Eastern Canada and the
United States with the report that the East “‘is awake
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to the mining wealth of the British Columbia interior,
to the riches of the coast mineral region and of the
great northland.”” He says that a knowledge of the
possibilities of these sections as an investment field
1s gaining ground, and there is no doubt that capital
may be had for important development enterprises.’’

He warns the public men of the Province, however,
that, if capital is to be secured, it must be reasonably
sure of protection. ‘‘The richest zinec mines in the
world lie in the Slocan,’’ he continues, ‘‘and by lack
of government protection are worthless because of mar-
ket conditions and the smelting system. As a conse-
quence of this system the Consolidated Mining & Smelt-
ing Co. of Canada is the only one that can buy a zine
mine.”’

Mr. Caldwell concludes:

‘“‘Having worked steadily for over two years for a
royal commission on smelting, to consist of one member
chosen by the mine owners, one by the smelter man-
agement and one by the government—a request I do
not think ever will be granted unless the Associated
Boards of Trade endorse it—I would ask all owners of
zine properties to urge this body to ask such a Com-
mission of the Government. I would draw attention
to the fact that the company is paying only 2 ets. a 1b.
for zine, and only for the short time that the Sulli-
van Mine, by reason of the strike, is not producing.
Considering the price in the United States market, re-
cently 7 cents at New York, I believe the shipper ought
to receive all excess over four cents.”

Hon. J. W. de B. Farris, Attorney General of Brit-
ish Columbia, in an address delivered recently at Nel-
son, B.C., referred to the extensive development of the
mineral resourcs of the Provinces in recent years and
enumerated some of the enterprises either under way
or planned. In the latter connection he said: ‘“We are
told by the manager of the Consolidated Mining &
Smelting Co. of Canada that they are about to erect
a $1,000,000 concentrator at Rossland or Trail and an
even larger one at the Sullivan Mine, Kimberley. We
also are told that the West Kootenay Power & Light
Company will have to double its capacity immediately
almost to earry on. These are only some of the ex-
pansions and developments we are hearing about.”’

Smithers, B.C.

Work has been resumed on the long tunnel at the Ba-
bine Bonanza. This will have to be carried 1,000 feet
before the vein is struck. It now is in some 300 feet.
James Cronin, the owner has been engaged recently in
preparing for the continuance of the work engaging
men and forwarding the necessary supplies. When the
men reached the camp they found it in a chaotic con-
dition. The cook house had been forced by bears, pre- -
sumably one or more grizzlies, and about one hundred
pounds of butter, a similar quantity of bacon and ham
had been consumed. Stoves, tables, dishes, and most of
the furniture had been thrown about and much dam-
aged. The destructive visitors, however, had decamped.
This is not the first time that the camp has been visit-
ed during the absence of the owner and his men with
the same results.

Lillooet, B.C.
The purchase of the Pioneer Mine situated on Cad-
wallader Creek, Lillooet, B.C!., near the line of the Pa-
cific Great Eastern Ry., for $100,000 by the Mining
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Corporation of Canada is announced by W. R. P. Park-
er, vice-president of that company. The former own-
ers of the property were Adolphus Williams, K.C., of
Vancouver, B.C., and the Ferguson Brothers, the lat-
ter being the active members of the partnership. The
latter have developed the mine and in the course of
their operations in the past three years have taken out
considerable gold which has been sent to the Dominion
Assay Office, Vancouver. With enlarged equipment
and the development of new ore bodies the Mining Cor-
poration expects to substantially increase the output.

Mr. Parker intimates that it is not unlikely that his
company will extend its operations in this Province,
having a profit and loss account of $2,500,000 set apart
for the acquisition and the development of new hold-
ings. It is at present assisting in the development of
properties in the Barkerville District, Cariboo, B.C.,
to which reference already has been made

‘““We have engineers,”’ states Mr Parker, ‘‘in South
America, Mexico, Manchuria, and other parts of the
world and my only regret is that we did not turn our
attention to British Columbia earlier.”’

Princess Royal Island, B.C.

The Belmont Surf Inlet Mines, Ltd., operating one
of the largest gold producing properties in British Co-
lumbia is reported to be improving working conditions
at their camp. A model little town is being built, homes
and public buildings, all being equipped with electric
light, steam heating, and running water. There is a
fine modern club hotel, as well as churches, post office
and school. The mine output is shipped to the Tacoma
Smelter. Surf Inlet is one of the most prosperous and
wealthy mining camps of the north.

Grand Forks, B.C.

An issue developed recently between the Great North-
ern Ry. Co. and the Granby Consolidated Mining &
Smelting Co., Ltd., when the former commenced the re-
moval of steel rails laid between the Granby Com-
pany’s smelter at Grand Forks and the railway com-
pany’s main line. It appears that the mining company
maintains that as these sidings were constructed at its
expense the steel cannot be taken away without its con-
sent. At any rate the work was stopped when the mat-
ter was taken up with the authorities. It is under-
stood that the removal of much of the trackage would
not materially affect the Granby Company, the smelter
being also served by the C.P.R., but one of the sidings
which circled the plant and was the shipping outlet for
both transportation lines is of first importance, as over
these rails, should the smelter not be operated again,
the machinery would be carried for use elsewhere. The
Great Northern Company is dismantling its branch line
to the former mining town of Phoenix. This work was
interrupted by a recent heavy snowfall, and it was
after this that workmen turned their attention to the
smelter sidings.

The International Diamond Drill Company, Spokane,
Wn., has a diamond drill outfit in storage at Grand
Forks, B.C., the intention being, it is understood, to
start drilling on some properties at Franklin Camp in
the: spring This plant came from the Snowstorm
Group, Highland Valley, where the company has been
engaged in drilling for the Mine Department of the
Provineial Government.
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Trail, B.C.

Ore receipts in gross tons for the week from Novem-
ber 7th to the 14th, inclusive, at the Trail Smelter of
the Consolidated Mining & Smelting Company of Can-
ada aggregated 5,596, making the total for the year
285,268 tons. The chief independent shippers were as
follows: Blue Bell, ‘Riondell, 92 tons; Echo, Silverton,
206; Iron Mask, Kamloops, 160; Josie (Le Roi) Ross-
land, 266; Mandy, Le Pas, Manitoba, 153; Mountain
Chief, Renata, 145; North Star, Kimberley, 467; Pro-
vidence, Greenwood, 29; Rambler-Cariboo,/ Rambler,
194; Ruth, Cedar Creek, 167; Standard, Silverton,
558; and Whitewater, Ratallack, 63. Of the company’s
properties the largest shippers were the Centre Star,
Rossland, with 1,336 tons and the Emma, Eholt, with
1,307 tons. The Sullivan Mine still nis not producing.

Vancouver, B.C.

H. E. Bodine, well known in this province as a min-
ing engineer and prospector, has returned from a trip
into Alaska with the United States Geological Survey.
He reports that one of the principal members of the
party, S. R. Crapps, feel over a cliff and broke both
arms and both legs. He was carried out to Anchorage
and is recovering. The party were inland on July 23rd
and were out for 56 days, on 48 of which it rained.

‘“The most remarkable feature of the landscape is the
magnificent peak of Mount McKinley, said Mr. Bodine.
““The story of Dr. Cook, the Arctic explorer, that he had
climbed it is undoubtedly a fake, and it is at least 30
miles from the foot of the range to the top of the peak,
and it is all more or less like the side of a house.

“From a geological standpoint the extraordinary
‘Blue Leead’ on the western slope of the Alaska range is
the outstanding feature. It is a narrow fissure from
three feet to thirty feet wide, extending for over 30
miles. Beneath are a few feet of glacial drift of a char-
acter not found anywhere else in the world. It is a
conglomerate rock which disintegrates on exposure to
the air. This mixture is made up not only of the round
pebbles usually found, but of sharp-edged pieces which
apparently have never been exposed to the action of
water or to contact with each other.

““Along this ‘Blue Lead’ at various points hydraulic
plants have been installed.’’

Mr. Bodine is leaving shortly for the Lardo Distriet,
British Columbia, to undertake the superintendence of

the Beatrice, a silver lead mine owned by the New Era
Mines, Ltd. :

METAL QUOTATIONS.

Fair prices for ingot metals in Montreal 8rd Decem-
ber, 1919.
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Talc and Soapstone

By Raymond B. Ladoo, U.S. Burzau of Mines, by Per-
mission of the Director.

Word Resources of Talc and Soapstone.

Tale and soapstone together with pyrophyllite
(usually sold as tale) are very widely distributed over
the earth. Deposits are known in nearly every country
but the production on a commercial scale has largely
been confined to the countries of highest industrial de-
velopment. Thus the United States produces about
65 per cent, France, 13.4 per cent; Italy, 7.4 per cent;
Germany and Austria, 5.4 per cent, and Canada 4.7
per cent. Since soapstone, used in slabs and fabricated
articles, such as sinks and tubs, is produced in import-
ant quantities only in this ecountry, this discussion will
be largely confined to various grades of ground and
massive tale. It should be noted, however, that the
aborigines in this country and the natives of many
other countries, such as India, and Brazil, made use
of, and still make use of massive soapstone in the manu-
facture of pots and kettles.

While the most valuable grade of ground tale is
that used for toilet purposes, by far the largest pro-
duction is of the lower grades, used in the manufac-
ture of paper, rubber, paint, prepared roofing, and
other industrial uses. Since the lower grades of tale
will not stand high transportation charges, it follows
that the greatest production will come from the coun-
tries and districts which have best developed the in-
dustrial uses. In the United States, Germany, and
Austria, many uses have been found for the lower
grades of tale. In France and Italy the principal pro-
duct shipped is high grade tale for toilet purposes and
massive tale for the manufacture of lava, but some use
is made of the lower grades. In most of the other pro-
ducing countries there is little or no market for any-
thing but the highest grades. Thus India, Brazil,
Japan and Spain, with many known 'depqsits, prodqce
only small quantities. The accompanying table in-
dicates the approximate distribution of production:

World’s Production of Talc and Soapstone.
(In 2000 1b. tons.)

Per
cent of
Country 1911 1912 1913 1916 1917 total
A AB) o 143,551 159,270 175,883 212,961 218,848  65.0
France (b) ... 44,092 60,629 66,332 =~ ..... 45,000* 13.4
Italy (c) 15,600 15,800 23,530 28,586  25,000% 7.4
Canada (c¢) .. 7,300 8,270 12,250 13,104 15,803 4.7
Austria (¢) .. .95 S S E SR S A e e e 15,000* 4.4
WNOEWAY: (€).7ss - L vsiis 885 1,653 6,063 6,000% 1.8
.Spain (d) N0 Sl S P e R 1,062 5,000% 1.5
Germany (Bav-
aria ). (&). - 3,728 BBBL i inebe sy b e 3,500% 1.0
India {e) e 689 882 1,350 1,010 1,900 0.6
British So. Af-
PR IR T ie. - Nt bbbl gintco ok it 2 e 132 786 . 0.2
O N7 SR AT e deris & i o oom oW T & oe WRAHIN R 336,836 100.0

* Statistics unavailable. Figures represent producing ca-
pacity estimated for obtaining approximate world production.

(a) Tale and soapstone.

(b) Tale, soapstone and asbestos.

(c) Tale.

(d) Soapstone.
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The United States.

The production of tale in the United States in 1917
was divided as follows:*

Average

price
State. Short tons. Value. per ton.
Mennront¥.du 2 s fadsu s 93,960 $625,150 $6.65
Newe York. iemait i vy 74,671 881,462 11.80
Virgimi g s dsctines . 6,432 85,856 13.35
California: <2 nmi i 4,152 74,000 17.82
GOOTEIR 5315 shviivis B 3,819 94,314 24.70
North Carolina ...... 2,175 41,766 19.20
Maryland, Mass., New
Jersey, and Pa..... 13,404 87,124 6.50
P alss st s iy 198,613 1,889,672 $9.51

The entire production of soapstone in 1917, 20,235
tons, came from Virginia.

Detailed deseriptions of the deposits in the different
States have been given by J. S. Diller in Mineral Re-
sources, U.S. Geological Survey, 1917, and previous
years and need not be repeated here. It is of interest
to note, however, that the greatest production is
centered in New York and Vermont, and that Cali-
fornia is becoming an important producer of high
grade tale. Vermont has the largest reserves, clearly
blocked out, of all producing States.

France.

The most important producing properties in France
are in the Department of Ariége. Important deposits
are at Montferrier, in the Pyrénées, about 12 miles
from the Spanish line, and at Luzech. Another pro-
ducing district is at Luzenac, near the port of Cette.
Eighty-five per cent of the production comes from
the Department of Ariége. French or tailors’ chalk
is produced prineipally in the Dept. of Gard. Other
distriets in which tale and soapstone are mined are in
the following departments, named in order of import-
ance: Pyrénées-Orientales, Isére, Ande, Savoie, Loire
(Haute), and the Island of Corsica. Immediately be-
fore the war the production of tale was rapidly in.
ereasing, but the seareity of labor during the war made
the production almost negligible. It is probable that
the mining will soon be resumed on its former seale.

Italy.

The highest grade tales in the world are mined in
Italy. Their superior color, freedom from grit and
impurities and fineness of grain make them especially
suited for toilet and medicinal uses and for lava blanks.
The main producing district is in the Italian Alps in
the neighborhood of Perosa, south of Turin, in the
Vallee di Chisone. Tt is also mined near Pinerolo and
in the valleys of San Murtino, Susa and Lanzo.

Canada.

Canadian tales generally command a slightly higher
price than those of the eastern United States, some
being suitable for certain grades of toilet powder, but
most are used in the industries which demand a mead-
ium high grade tale. The principal production comes
from a group of mines near Madoe, Hastings Co., On-
tario. Several small mines have been operated in

* U.S. Geological Survey, Mineral Resources, 1917.
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Brome, Megantic, Montmorency, and Wolfe Counties,

Quebee, and in Cariboo Co., and a few other loédalities

in- British Columbia. The production of the Madoc

district has been rapidly increasing and probably will

be an increasingly important factor.
Austria-Hungary.

Austria before the war produced a tonnage equival-
ent to about 4.4 per cent of the present world produc-
tion of tale and soapstone. The prineipal deposits of
tale in Austria are in the Province of Styria in the
communes of Mautern, Aflenz, Anger, Pollau, St.
Kathrein, and Floing. Other producing districts are
in Salzburg, Grusserhof and Rohoncz, Hungary. The
tale is of a high grade but not equal to that from
Ttaly. Much of the Austrian tale was used in Germany
for paper making. Austrian producers before the
war were keenly alive to the possibilities of utiliza-
tion of tale and formed an association which published
results of research and notes on many new uses.

: Spain. .

Tale production of Spain is small and comes prm-
cipally from the Province of Gerona in the Pyrénées,
but one mine is reported in the Province of Malaga.

Germany.

Important tale deposits are reported at Gopfers-
grun, near Wunsiedel, in the Fichtelgebirge, Bavaria,
from which most of the German production came be-
fore the war.

India. _

Massive tale of excellent quality has been mined in
India for years, the natives making use of it for pots
and kettles, but export trade has become of importance
due to the particular suitability of Indian tale for lava
manufacture. The largest production at present comes
from the Jabalpur district in the Central Provinees.
Other producing distriets are in the Provinces. of
Madras, Rajputna, Mysore, Bengal, Burma, Bombay,
and Central India. Veins are usually thin but of high
grade. Resources are said to be large.

British South Africa.

Tale is found in Natal and Rhodesia, but the most
important production comes from the Barberton dis-
trict in the Transvaal. Large bodies of more or less
pure tale oceur both in Rhodesia and Transvaal. In
the Barberton distriet pencils, tailors’ chalk, billiard
chalk, and ground tale are produced. An important
industry sprung up during the war and practically all
local needs were supplied. It is stated that a large
export trade is looked for when shipping becomes

normal.
Brazil. _
While no export trade in tale or soapstone 1s re-
ported, Brazil promises to be a futpre source of im-
portance. A very pure white tale is reported at Re-
zende, State of Rio de Janeiro. Deposits at Lorena and
Santo Amaro, both in the State of Sao Paulo are also
being worked. Good grades of massive tale, at pres-
ent worked only by natives for local uses, occur near
Itaberaba, Bahia; Municipio de Ouro Preto; Varzea
near Dores de Boa Esperanca ; near Jacuhy in western
Minas Geraes; and in the State of Ceara, and Goyaz.
China. 3
Massive tale or high grade soapstone has been mined
for years in China, for the manufactlllre of ear\_red
utensils, images and ornaments. Much of the mzl‘rorml:
while ideal for ecarving, is too h}ghly colored for
oround tale. The principal distriet has been the
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Tsintien region, Chekiang province, about 42 miles
from Wenchow. It is also found in the Provinces of
Chihli and Fukien.

Norway.

Tale and soapstone both occur in Norway. Soap-
stone from Gudbrandsdal is used in the Cathedral of
Trondhjems. Mills for the grinding of loeal tales have
been erected at the Songefjord, north of Bergen and
in Cistesto, Vikor, south of Bergen. In 1912-14 the
entire production came from Froastad, Isteso, and
Hardanger in the S. Bergenhus province, and in 1916
from N. Bergenhus.

Japan.

Both tale and pyrophyllite are found in Japan in
the Provinces of Hitachi, Kozuke, Musachi, Omi, Bizen,
Swo, Hizen, Higo, Harima, Bingo and Aki. Small
imports of Japanese tale have been received in this
country, and it is probable that Japan is a potential
source of some importance.

British Isles.

While the mining of tale and soapstone is not of im-
portance today in the British Isles, several deposits
are known and have been worked. Among these may
be mentioned the Lizard distriet in Cornwall; Crohy
Head and Gartan near Letterkenny in County Donegal,
Ireland; the Shetland Isles, the Hebridges (Harris),
and Shiness in Sutherland.

X Philippines.

Several deposits of high grade fibrous tale are
known in Illocos Norte. From tests and analyses this
tale seems to be of excellent quality for paper filling
and may become an important source in the future.

Tale of a grade suitable for paper, ete., is reported
as occuring near Heathcote, Australia. Deposits of
tale of various grades occur in French South Africa,
Jamaica, Sweden, the Netherlands, and Belgium from
which countries small imports into the United States
have been received. Tale of excellent quality but in
small quantities comes from Syria, Mexico, New Zea-
land, and in fact almost every country possesses some
resources of tale or soapstone.

Accurate data upon reserves is very difficult to ob-
tain, but it is probable, from the wide distribution .of

_known, but at present unworked deposits, that there
are ample supplies for years to come. Probably the
United States will continue to lead in production, but
the western States will doubtless become of increasing
importance. Deposits are now being worked in Cali-
fornia and Washington and many other occurences
have been noted in the Coast Range, the Sierra Nevadas
and in the Rockies. Our position in this field thus
seems secure.

A Summer Road to Rice Lake.

It is said that the Manitoba government is favorably
disposed towards the proposals to build a summer road
to Rice Lake and that surveyors will soon be at work
looking over the various routes. There is considerable
difference of opinion as to the most suitable route.
The present winter road from Fort Alexander crosses
much muskeg and would not be suitable in summer.
Alternative routes are up the river from Black River
settlement or along the sand ridges from Manigotogan.
Another route would be from Lac du Bonnet to Long
Lake and thence to Rice Lake,
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MANITOBA CORRESPONDENCE.
Pan Extension.

Plans for the development of the Pan Extension
property, which adjoins the Gold Pan mine, call for
the erection this winter of bunk house, boiler house,
cook house and smaller buildings. There will be pur-
chased a small hoist, a 3 drill air compressor, boiler
engines and pumps.

In 1917 some work was done on property under the
superintendence of Mr. Reahill. A shaft was sunk to
a depth of 50 feet. The vein is 4% to 5 feet wide and
Mr. Reahill says that good ore was encountered to the
bottom of the shaft. This shaft is about 300 feet from
the 260 ft. shaft on the Gold Pan. The company owns
two claims, one adjoining Gold Pan on the west is
known as the Gold Pan Fraction. The second claim,
known as the Sunlight, is a short distance east of the
G‘old Pan. Mr. John Beckman is secretary of the com-
pany.

Prospectors’ Classes at University of Manitoba.

Instruction in mineralogy is now being given two
evenings each week at the University of Manitoba by
Professor J. S. DeLury. These classes are open to any-
one who wishes to obtain an elementary knowledge
of the science of ore deposits.

: Bruce Consolidated.

The Bruce Consolidated mining company, which
will develop properties in the Rice Lake distriet this
winter, owns the September Morn, Bruce, Brucehor,
Bruce Fraction, Mina and Canada claims. These were
located by J. J. Papineau, who located the Moose claim.
The properties have been reported upon favorably by
Professor J. S. DeLury.

Steel Map of Rice Lake Gold Districts.

The accompanying sketch map shows the location
of a number of gold properties in the vicinity of Gold
Lake and Long Lake. Chief activity during the. past
summer has been at the Brooklyn mine at Gold Lake.
Other properties in the immediate vieinity of the
Brooklyn will be developed this winter.

The map shows the routes to the camp from Lake
Winnipeg. The summer route is up the Manigotogan
river and across Clearwater lake to the Gold Pan prop-
erty. The winter road from Fort Alexander is shown
in dotted line. At the 23 mile post where it crosses
Black River, there is a claim used as a stopping place.
The winter road from Manigotogan is also shown.
This is shorter, but to use it necessitates the crossing
of Lake Winnipeg. Fort Alexander can be reached
by a 14 mile winter road from the (Canadian National
railroad. The all land route is however not yet in
good shape for travel, as there is little frost in the
ground and the snow is already deep. Those who have
travelled from the mine during the past few weeks
have used dog teams. One party came down the Fort
Alexander road to the Black river, then down the river
to Lake Winnipeg and crossed on the ice to mile 69—
near Victoria Beach on the C. N. R. Another party
from the Brooklyn followed the Hole river down to
the lake and then walked down the shore of lake Win-
nipeg. It is expected that the winter road will be
soon in condition for travelling by horses from the
railway via Fort Alexander.

Eastern Mining and Milling Co.

Good results are being obtained at the copper mine
of the Bastern Mining and Milling Co., at Eastman.
Quebec. Preparations are being made to mine the ore
at the 80, 130, and 260 feet. levels. The new plant
for the mill is now on the property and two of the
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three Hardinge mills are now installed. When the
three mills are in operation the capacity of the plant
will be about 250 tons per day.

The company uses the oil flotation process and ships
the concentrate to the United States. Investigations
are under way which it is hoped will result in the re-
fining of the concentrates on the property. The pre-
liminary experiments indicate that an economical pro-
cess of refining will be found and it is not unlikely
that an electrolytic copper refinery will be built at
the mine. Mr. F. M. Connell of Toronto is president
and general manager of the company which is opera-
ting the mine at Eastman, Quebec. ;

FORWARD TENDENCY IN ENGINEERING.
General Mitchell addresses first meeting of season of
Amgrican Society of Mechanical Engineers,
Ontario Section, at Toronto.

'I.‘he Avm_erican Society of Mechanical Engineers, On-
tario See_tlon, held their first meeting for the season on
the evening of Nov. 14th in Toronto. The gathering
took the form of a dinner at the Engineers’ Club, fol-
lowing which General C. H. Mitchell, C.B., C.M.G.,
I).S._O., spoke on some phases of mechanical engineer-
ing in the war, which had come under his observation
in France and Italy. General Mitchell, who went over
with the First Contingent in 1914 as Intelligence Of-
ficer, served with great distinetion, first in France and
then as Intelligence Officer on the general staff of the
British expedition sent to the aid of the Italians on
the Piave. His address covered transportation matters
and mobile shops and other engineering features of
the advanced areas in France. He made some very
interesting observations on the Italian Hydro Electrice
developments as he found them at the end of the war
in comparison with their condition and size at the
time of a previous trip in 1906. He gave a vivid de-
seription of the Italian engineering feats in the con-
struction of the ‘‘Teleferrica’’, or wire cable-ways,
which transported men and munitions in hanging car-
riers over mountain peaks and across great chasms,
even when subject to a great hazard due to shell fire.

General Mitchell, who is the new Dean of Engi-
neering, as well as an old graduate of the Faculty of
Applied Science, University of Toronto, closed with a
deseription of after-the-war conditions at the Univer-
sity and drew some deductions as to the trend of engi-
neering opportunities in different channels, as in-
dicated by the tendency of certain branches, notably
mechanical engineering and engineering chemistry, to
push ahead at the present time.

After the General’s address the meeting proceeded
to diseuss plans for the season’s work and the pro-
gram of one meeting per month, alternately with a
dinner with an address and a technical session, was
decided upon. A large number of prospective mem-
bers were present and all mechanical engineers of the
district are invited to participate in these meetings,
with the hope that they will ultimately join. Tt is
felt that when members come from as far away as
Chatham, London and Belleville to attend, there is
little excuse for local engineers failing to identify
themselves with the parent organization of this branch
of engineering. '

Mr. James McEvoy who recently returned from a
trip to the Belcher Islands, where he examined iron
ore deposits, has taken office quarters in Yonge Street
Arcade, Toronto.
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A MARSH HOIST

INSTALLED AT YOUR MINE WILL MEAN—

Safety for your men.
Speed and Economy in the movement of your ores.

Continuous Operation, through freedom from pre-
mature repairs or breakdowns.

Satisfied Labor, in so far as a safe and dependable
Hoist can add to their satisfaction, through the
feeling of security it engenders.

Would you like a copy of our new Catalogue

i i of Mine Hoists, Cars, Cages and Buckels ?
ELECTRIC HOISTS —Made with either Fixed

or Loose Drums. Hoist above illustrated has . e i -
Fixed Drum, Intermediate Gears and extended Either Steam or Electric Mine Hoists made in

bass to receive the ‘motor. 7 sizes, from 10 to 50 horse power

MARSH ENGINEERING WORKS, Limited

ESTABLISHED 1846

BELLEVILLE, ONTARIO, CANADA
Sales Agents: - MUSSENS, LIMITED, Montreal, Toronto, Winnipeg and Vancouver

Structural Hoppers
Steel Skips
and Ore Buckets
Steel Air Receivers
Plate Tanks
Work Buildings

MacKinnon Steel
Co. Limited
SHERBROOKE, QUE.

MONTREAL OFFICE
404 New Birks
Building

"EVERITT & CO.

40 CHAPEL STREET, LIVERPOOL., encLanD

Tel. Address: “‘PERSISTENT”’

BUYERS OF CANADIAN MINERALS, METALS, ALLOYS, METALLIC RESIDUES
COBALT ORE, OXIDE, RESIDUES, NICKEL ORE, OXIDE, ETC.
MOLYBDENITE, WOLFRAM, SCHEELITE, MANGANESE ORE, CHROME ORE, CORUNDUM, GRAPHITE
METALS & ALLOYS

COBALT, TUNGSTEN, MOLYBDENUM, NICKEL, ALUMINIUM, FERRO - SILICON, FERRO - CHROME, ETC
ASBESTOS-_CRUDE, FIBRES, SHINGLE STOCK.

P
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MINING EQUIPMENT
For Immediate Delivery

““Sullivan’’ Rock Drills.

““Sullivan’’ Column Bar Drills.

““Sullivan’’ Tripods.

‘‘Sullivan’’ Spare Parts.

““Ward’’ Drill Sharpener (takes 20 ft. steels).

“Hardy’’ Drills (Simplex Type).

Hexagon Hollow Drill Steel, 1 inch x 14 feet
(48 lengths).

Hexagon Hollow Drill Steel, 1
feet (124 lengths).

Hexagon Hollow Drill Steel, 1 inch x 8 feet 6
inches (51 lengths).

inch x 20

““Cameron’’ Pumps, 24 various sizes (No. 1A,
4A, 9, 5B).

Also Steam Hoists, Derricks, 10-ton Chain
Blocks, ete.

This equipment has been in use in connection
with construction at Mount Royal Tunnel, and
is offered for sale cheap.

For full particulars and detailed list apply to

MOUNT ROYAL TERMINAL AND TUNNEL
CO., LIMITED,
H. G. Jackson,

411 Dorchester St. West
MONTREAL
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Let Us Sed Vou - . o
A Sample ‘

We might tell you about
I.T.P. Lamps for ten years
without convincing you of
their good qualltles—
proof has to come in your
own mind by actual use,
and to make this proof—
without risk to you—let !t
us send you a lamp,—with \ il Hﬂ
the understanding]thar it w
must give you 30 days of ;
entire satisfaction before
you pay forit. g ;s

> Qq

} [ TRY THIS LAMP
y FOR A FULL MONTH _

AT OUR EXPENSE™~  //
Dewar Mfg Co., Inc. 9
IBK-Wellmgton St. West &
TORONTO, Ontario &
Wy

‘Ht gl

A '» wmh%%

MINING

CHEMIST, American, desires position.

JOURNAL

WANTED-—A competent man with experience cover-

ing t'he principal departments of electrolytic copper
refining. Must be prepared to go to Europe if neces-
sary. State terms in application, also experience in
design construction and operation, giving references.
Mark envelope ‘“Application’’ and address to W. J.
Forrester, ITmperial Bank Chambers, Leader Lane,
Toronto.

WANTED.

' ! Several years
experience in blast-furnace work, besides steel, ores,
electrolytical processes, food produets, etec. Best
of references. Box 3, Canadian Mining Journal,
Garden City Press, Ste. Anne de Bellevue, P.Q.

WANTED
0Oil Geologist for Work in Trinidad

Apply:
J. B. TYRRELL, 534 Confederation Life Building
TORONTO

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

‘9 SLIME TABLES. TFerraris Type:

FOR SALE
AT BARGAIN PRICES

ONE SET OF DOUBLE TOOTHED ROLLS 22” Dia. x 207
I"ue : Q,mtable for reducing fairly soft material from
67 to 1%”. Complete and in excellent order.

5 SAND TABLES. In excellent order.
In excellent order.

2 TROMMELS 5/ x 3/. Complete with casings and in ex-

cellent order.
5 HYDRAULIC CLASSIFIERS.

The 1b0\(: equipment is open to inspection, and we will
gladly furnish prices upon application.

QUEBEC GRAPHITE CO., LTD.

BUCKINGHAM, QUE.

In excellent order.

FORGINGS

SEND PRINTS FOR PRICES
CANADA
FOUNDRIES & FORGINGS,

WELLAND, ONT

LIMITED
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MINING OPPORTUNITIES
IN NORTHERN MANITOBA

Mineral Areas

Approximately three-fifths of the total area of Manitoba is Pre-Cambrian, and all but a
small part lies in Northern Manitoba. In the Pre-Cambrian in Ontario, the well-known camps
of Sudbury, Cobalt and Porcupine have been developed. In Northern Manitoba there was
practically no prospecting until the Hudson Bay Railway gave access to the mineral distriets.
There are three fields in particular to which attention is now directed—The Pas Mineral
Belt, the Cross and Pipestone Lakes area, and the Oxford Lake, Knee Lake, God’s Liake and
Island Lake area.

Development

Since 1915, development has been rapid in The Pas Mineral Belt. Twenty million tons
of low-grade copper ore have been explored by diamond drilling at Flin-Flon Lake. THigh-
grade copper is exported from Schist Lake to the smelter at Trail, B.C.; three and three-
quarter million pounds of copper have already been realized. Copper prospecis are under
development on Athapapuskow Lake, Copper Lake and Brunne Liake. The building of a
smelter will give impetus to the development of a large copper industry. Gold is now pro-
duced at Weskuko Lake, and important discoveries have been made on Copper Lake, and on
Knee Liake on the Hayes River route.

Transportation

Transportation is available by the Hudson Bay Railway, by the Ross Navigation Co.
Steamboats on the Saskatchewan River, and by wagon roads built into the producing areas
by the Manitoba Government. Wekusko Lake may be reached in less than one day from The
Pas.. The Hudson Bay Railway gives easy access to several promising districts where lit-
tle prospecting has yvet been done.

Mining Regulati

The mineral resources are under Federal control, and the Dominion Mining Laws apply
to Northern Manitoba. No mining license is required. Work to the value of $100 per year
must be performed for a period of five years on claims filed under the quartz mining regu-
lations. The office of the Mining Recorder for Northern Manitoba is at The Pas.

Opportunities for Capital

The distriet is comparatively new, and there are several very promising properties which
may be acquired at reasonable prices. Financial and mining companies would be well ad-
vised to have their engineers inspect these properties at an early date.

For maps, reports and general information, apply to—

THE COMMISSIONER OF NORTHYERN MANITOBA

THE PAS, MANITOBA.
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THE

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.

Illustrations 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 UNIQU

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

360 Pages 290 Tllustrations

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 WORK
and
2R SPECIAL
SPECIFICATIONS Ovgogens v

PLANT OF THE JOHN INGLIS CO. LIMITEi)

THE JOHN INGLIS COMPANY, LIMITED

14 Strachan Avenue, TORONTO, Canada

Representatives in Eastern (,anada - - JAS W. PYKE & CO., LTD., 232 St. James Street, MONTREAL
Ottawa Representative : ‘ - = < J. W. ANDERSON, 7 Bank Stree Chambers

:d |
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NICRELE

If you want a Reliable Casting, let us quote you on our ALL PIG mixture
Specialists in HIGH CLASS Machinery Castings

Manufacturers of Mining and Cement Mill Parts
STANDARD GEARS ALWAYS IN STOCK
Sole Agents and Manufacturers for “Kilbourn’s’’ Patent Tube Mill Lining

FOUNDERS PATTERNMAKERS MACHINISTS
BURNETT & CRAMPTON, Rigaud, Que.

THE MOND NICKEL COMPANY, LTD

39 Victoria Street, London, S.W.

HighestPurity , _ ...,
93/13?:5‘: Copper Sulphate,
Nickel Sulphate, and
Nickei Ammonium Sulphatwe

Wood Mining Tanks

Of All Descriptions “

Wood Stave Pipe

{LLUSTRATION SHOWS DORR THICKENER TANKS 50 FEET
DIAMETER. MADE FROM B.C. FIR. INSTALLED BY US.

e Pacific Coast Pipe Co., Limited

1551 Granville Street, Vancouver, B.C.

WANTED

A COPY OF

FRITZ CIRCLES ASBESTOS REPORT

Published by Bureau of Mines
PO MRS N G. W. McNAUGHTON, Sydenham, ONT.
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The Canadian 4_,Min:"ae'r"s’ Buying Directory.

Acetylene Gas:

A.C.

Canada Carbide Company, Ltd.
Canadian Fairbanks-Morse.

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:

Antimony:

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

Canada Metal Co.

Antimonial Lead:

Pennsylvania Smelting Co.

Arrester, Locomotive Spark:

Hendrick Manufacturing’ Co. -

‘Arsenic White L.ead:

Assayers’ and Chemists’ Supplies:
Dominion Engineering & Inspe-tion Co‘

Agsayers and Chemists: BT

Coniagas Reduction Co.

Lymans, Limited )
Mine & Smelter Supply Ce. 5 .“"
Pennsylvania Smelting Co.
Stanley, W. F. & Co., Ltd.

Milton L. Hersey Co., Litd.

Campbell & Deyell el

Ledoux & Co. et
Thos. Heys & Son :
C. L. Constant Co.

Ashestos:

Everitt & Co.

Balls: £l

Canadian Foundries and Forgings, Ltd.
Canadian Steel Foundries, Ltd. o

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:

8:
Hardinge Conical Mill Co.
Hull Iron & Steel Foundries, Ltd.
Mine and Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co o
The Wabi Iron Works 95s

Balances—Heusser:

Babbit Metals: o & g
Canada Metal Co. gid

Ball Mill Feeders: 1 98 o

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

Canadian F‘alrbanks-Morse Co.,. Ltd;
Hoyt Metal Co.

Fraser & Chalmers of Canada, Litd.".
Hardinge Conical Mill Co.

Ball Mill Linings:

Hardinge Conical Mill Co.
Hull Iron & Steel Foundries, Ltd.

Belting—XLieather, Rubber and Cotton: *

Canadian Fairbanks-Mor&e 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 (Blevator):

Goedyear Tire & Rubber Col -

Belting (Conveyor):
Goodyear Tire & Rubber Co.

Blasting Batteries and Supplies:

Canadian 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., Inc. . |

Northern Canada Supply: Co.

Fraser & Chalmers of Canada, Ltd.

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

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

Bortz and Carbons:
Diamond Drill Carbon Co.

Boxes, Cable Junction:

Standard Underground Caéble Co. of Canada, Ltd.

Northern Electric Co.,

Brazilian Rough Diamonds:
Diamond Drill Carbon Co.

Brazilian Mica:
Diamond Drill Carbon Co.

Buggies, Mine Car (Steel)
Hendrick Manufacturing Co.

Brazilian Ballas:
Diamond Drill Carbon Co.

Brazilian Rock Crystal:
Diamond Drill Carbon Co.

Brazilian Tourmalines:
Diamond Drill Carbon Co.

Brazilian Aqna.ma.rlnﬁ:
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.

MacKinnon Steel Co., Ltd.
Northern Canada Supgly 0.
Fraser & Chalmers of Canada, Ltd.
The Wabi .Iron Works

Buckets, nlev.atorz
Hendrick Mfg., Co.
Cable—Aerial and Underground:
Northern Canada Supply Co.

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 Ingeruoll-R«and- Co., Ltd., Montreal,

Northern Canada Supply Co.
Fraser & Chalmers of Canada, Ltd.
The ¥lectric 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.
Hull Iron & Steel Foundries, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works

Cement Machinery:
Northern Canada Supply Co.
Hadfields, Limited
Hull Iron & Steel Foundries, Ltd.
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.

el Mining ¥Explosives:
Canadian Explosives, Ltd.

Coal Machinery:
Cm Ingersoll-Rand Ceo., Ltd.
Sullivan Machinery Ceo

March Engineer!:
Hldﬂeldl,'}?td.,r ng Works

Hondrlclé nég Co.

Fraser 1

Mussens, Limu".?&“ of Canada, Limitea
R. T. Gilman & Co.

Coal and Coke Handling Machinery
Link-Belt Co.

Coal Pick Machines:
Sullivan Machinery Co.

Cobalt Oxide:

Coniagas Reducti
Everitt & Co. = " o

Compressors—Air:

Canadian Fairbanks-M
Smart-Turner Machineorcs:. it
Canadian Ingersoll-Rand Co., Ltd.
Northern Canada Supply Co.
MacGovern & Co., Inc.
%. E'rG;;l%?xn l& Co.

age alme
et lelted" of Canada, Ltd.
The Mine & Smelter Supply Co.

Concrete Mixers:
Canadian Fairbanks-Mors 7
Northern Canada Supplyaci?' g
Gould, Shapley & Muir Co., Ltd.
MacGovern & Co., Inc
Mussens, Limited
R. T. Gilman & Co.

Condensers:

Canadian Fairbanks-

Smart-Turner Macts\ix]:‘aorég. Toc b o
Northern Canada Supply Co
MacGovern & Co., Inc. -

Concentrating Tables:.
Mine & Smelter Co.
Deister Concentrator Co.
The Wabi Iron Works

Converters:

Northern Canada
MacGovern & Co,, Slggply e

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

Consulters and Engineers:
Hersey Milton Co., ILtd.

Conveyor Flights:
Hendrick Mfg. Co., Ltd.

convcoyo!;!'romu‘h—-loltz

anadian irb: -

e Eon o anks-Morse Co., Ltd.
Hendrick Mfg. Co.
‘}Muuerz. GIIArnlted
ones assco ¥ i
A C‘().Rollez, Belt and Chain)
The Wabi Iron Works

Conical Mills:
Hardinge Conical Mill Co.

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

01‘“3!: di Fairb:

anadian Fairbanks-

e Belt Co. s-Morse Co., Ltd.
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., 1 4.

Mine and Smelter Supply Co.

Crusher Balls: 2
Canada Foundries & Forgings, Ltd.

Hull Iron & Steel Foundries, Limited, Hull Que

Crushers:
Canadian Fairbanks-Morse Co., Ltd.
adian Steel Foundries, Ltd.
Hull Iron & Steel Foundries, Ltd.

Hardinge Conical Mill Co.

The Electric Steel & Metals Co., Ltd.
R. T. Gilman & Co. X

Lymans, Ltd.

Mussens, Limited

Mine and Smelter Supply Co.
Hadflelds, Limited ] 4
Fraser & Chalmers of Canada Lta.
The Wabl Iron Works
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Cyanide Plant Equipment:
The Dorr Co.

D. C. Units:
MacGovern Co.

Derriocks:
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.
Hull Iron & Steel Foundries, Ltd.

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

Dredging Machinery:
Canadian Steel Foundries, Ltd.
M. Beatty & Sons
Hadflelds, Limited
Hull Iron & Steel Foundries, Ltd.
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
Staridard 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,

Mussens, Limited

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

Drilis—Electrioc:

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

Drills—High Speed and Carbon:

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

Dynamite:
Canadian Explosives
Northern Canada Supply Co.

Dynamos:
Canadian Fairbanks-Morse Ce., 7. \.
MacGovern & Company

Wjectors:
Canadian Fairbanks-Morse Co. Ltd.
Canadian Ingersoll-Rand Co., Ltd.
Northern Canada Supply Co.

Elevators:

M. Beatty & Sons

Sullivan Machinery Co.

Northern Canada Supply Co.
Hadfields, Limited

Fraser & Chalmers of Canada, Ltd.
Mussens, Limited

The Wabi Iron Works

Engineering Instrumentst
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
Fraser & Chalmers of Canada, Ltd.

Engines—Marine:

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

Engines—Steam:
Canadian Fairbanks-Morse Co. Ltd
Beatty & Sons -
R. T. Gilman & Co.
MacGovern & Co., Inc.
Fraser & Chalmers of Canada, Ltd.
Engineers:
The Dorr Co.

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

Feed Water Heaters:
MacGovern. & Co.

Flood Lamps:
Northern Electric Co., Ltd.

Flourspar:

The Consolidated Minin >
Everitt & Co. i o o

Forges:

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

Forging:
M. Beatty & Sons
Canadian Foundries and Forgings, Ltd.
0.

Smart-Turner Machine Co.
Hadfields, Limited

Fraser & Chalmers of Canada, Ltd.
Progs:

Canadian Steel Foundries, Ltd.

John J. Gartshore

Frequency Changers:
MacGovern & Co., Inc.

Furnaces—Assay:
Canadian Fairbanks-Morse Ce. Ltd.
Lymans, Limited
Mine & Smelter Supply Co.

Canalian Explosives
Northern Canada Supply Co.

Gears (Cast):

Hull Tron & Steel Foundries, Ltd.
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:
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.

g

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.
’ et i

High Speed Steel: i ;
Canadian Fairbanks-Morse Co. Ltd.
Hadfields, Limited

International High Speed Steel Cor, Rockaway, NJ.

High Speed Steel Twist Drills:

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: 15l
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 Canadas Ltd
The Mine & Smelter Supply Co.

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

Hydraulic Machinery: ey

Canadian Falrbanks—Morse Co, Ltd
Hadfields, Limited

MacGovern & Co., Inc. OOk Bend
Fraser & Chalmers of Canada Ltd. gl b
The Wabi Iron Works

Industrial Chemists:
Hersey, M. & Co., Ltd.

Ingot Copper:
Canada Metal Co., Ltd.
Hoyt Metal Co.

Ingulating Compounds:
Standard Underground Cable Co. of Ca.nada. Ltd

on and Testing:
Dominion Engineering & Inspection Co

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

Jacks
.Ca.na.dun Fairbanks- Morpe Co. Ltd
Can. Brakeshoe Co., L
Northern Canada Supply Co
R. T. Gilman & Co. "y
Mussens, Limited '

Jack Sorews: R
Canadian Foundries and Forgings, Ltd.

Laboratory Machinery: o
Mine & Smelter Supply Co.

Lamps--Acetylene: i EEes
Dewar Manufacturlnz Co., Inc.

Lamps—~Carbide:
Dewar Manufacturing Co., Inc.

Lamps—DMiners:
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.
Consolldatgd 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 Suppliss:
Canadian Fairbanks-Morse Co., Ltd.

Magnesinm Metal:
Everitt & Co.
Hull Iron & Steel Foundries, Ltd.

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

Metal Marking Machinery
Canadian Fairbanks—Morse Co., Ltd.

Metal Merchants:
Henry Bath & Son
Geo. G. Blackwell, Sons & Co.
Sonla%ads 1:R(;aductlon Co.
onsolidated Mining & £
ety g g Smelting Co. of Canada
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

Everitt & Co.
Diamond Drill Ca.rbon Co.

,

Engineers:
Hersey, M. Co., Ltd.

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

Mining Requisites:
Canadian Steel Foundries, Ltd.
Dominion Wire Rope Co., Ltd.
%{adflelt}f. cIﬁlTlted
raser almers of nada, Ltd.
The Electric Steel & Me?glsa(:‘%
The Wabi Iron Works

Ropes:
Dominion Wire Rope Co., Ltd.

Mine Surveying Instruments:
C. L. Berger & Sons
Molybdenite:
Everitt & Co.

Monel Metal:
International Nickel Co.

Motors:
Canadian Fairbanks- Mo
T linaan e T o Tl
MacGO\ern & Co. Const :
The Wabi Tron Works i el s !
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Pumps—Pneumatic:
—A.C. and D.C.
nott;; Gonera.to:::&sce:tl Y Canadian Fairbanks-Morse Co., Ltd.
acGovern 0. Smart-Turner Machine Co. . .
Nails: Sullivan Machinery Co.
Canada Metal Co. Pumps—Steam:

Niokel: ) Canadian Fairbanks-Morse Co., Ltd.
okel: : Canadian Ingersoll-Rand Co., Ltd.
International Nickel Co. The Electric Steel & Metalsi Co

Coniagas Reduction Co. Mussens, Limited

The Mond Nickel Co., Ltd. Northern Canada Supply Co.

Smart-Turner Machine Co.

Nickel Anodes: g T. Gilman lxﬁ Co. e 4
he Mond Nickel Co., Ltd. raser & Chalmers o anada, Lt
P cne . The Wabi Iron Works
Niokel Saltm:
Pumps—Turbine:
he Mond Nickel Co., Ltd.
Ry gana?%n FalrbﬁnkﬁIMoxge Co., Ltd.
Niokel Sheets: ; martslurner .Macaine Co
p Canadian Ingersoll-Rand Co., Ltd.
The Mond Nickel Co., Ltd. Fraser & Chalmers of Canada, Ltd.
Wickel 'Wire: The Wabi Iron Works
The Mond Nickel Co., Ltd. Pumps—Vacuum:
Canadian Fairbanks-Morse Co., Ltd.
oil m"t" Smart-Turner Machine Co.
Constant, C. L. Co. The Wabi Iron Works.( .. .. .t
Ore Sacks: Pumps—Valves:

Northern Canada Supply Co.

Ore Testing Works:

Pulleys, Shaftings and Hangings:
Ledoux & Co.

Mine & Smelter Supply Co.
Packing:

Pumps—Centrifugal:
Canadian Fairbanks-Morse Co., Ltd.

Canadian Fairbanks-Morse Co., Ltd.
The Electric Steel & Metals Co

Perforated Metais: 1S\dmz};'t-’{;“}u‘n‘gt:rSMachme Co.” | broe, -
. eatty ons :
Northerlr{x ﬁ%nada. v A Canadian Ingersoll-Rand Co., Ltd
Iéiendl‘ilc 3 ngr c Mine & Smelter Supply Co.
reening, e Co. Fraser & Chalmers of Canada, Ltd.
Pig - . The Wabi Iron Works
% d. Pumps—Diaph:
%aér;atdﬁen&t%o.(io A The Dorr Company
: ‘ Pumps—Electrio 2
Pig Leadl tal Co. Ltd Canadian- Fairbanks- Morse Co Ltd :
%ag;ﬂtdamgzlaco 0., . 1\I:;ra.ser & I(‘}ihalmgrs of Canada, Ltd.
' ussens, mite
Plpel:_ennsylvanla Manufacturing Co. Smart-Turner Machine Co.
Canadian Fairbanks-Morse Co., Ltd. ~Pumps—Sand and Slime: = "

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

Canada Metal Co., Ltd.
Consolidated M. & S. Co.

Northern Canada Supply Co. Mine & Smelter Supply Co.
R. T. Gilman & Co. The Electric Steel & Metals Co.
: The Wabi Iron Works
Pipe Fittings: : ~mart-Turner Machine Co.

- 1
Canadian Fairbanks-Morse Co., Lt1. Quarrying Machinery:

. Sullivan Machinery Co.
Plp'}ﬂ;;dczzz°?ipe Yo : %ax(liaﬁii%éx Iﬁgexisotlil -Rand Co,, ILtd.
Mine & Smelter Supply Co. M%sse;s,s Lirixﬁ‘t:g
ian Dl R. T. Gilman Co. ,
Rails:
Mussens, Limited :
) X Hadfields, Limited
Mine & Smelter Supply Co. i I{Oh{\l é uGartshoee
¥ Sl man & Co.
Plate Works: ‘ Mussens, Limited
John Inglis Co., Ltd.

Hendrick Mfg. Co. 4 Railway Supplies:

The Wabi Iron Works Canadlan Fairbanks-Morse Co.. Ltd.
MacKinnon Steel Co., Ltd.

Eeﬂ.no £,

Platinum Refiners: " Goldsmith Bros. 4at4

Goldsmith Bros. , Riddles:
Pneumatic Tools: Hendrick Mfg. Co. =3

Canadian Ingersoll-Rand Co., Ltd. . Roofing:

Jones & Glassco Canadian Fairbanks-Morse Co., Ltd.

R. T. Gilman & Co. Northern Canada Supply Co PRSI
Prospecting Mills and Machinery: Rope—Manilla: 1 : !

]'xi:heJ EIlJectric Steél & Metals Co. Mussens, Limited

ongyear Company §

Standard Diamond Drill Co. Rope—Manilla and Jute:

Mine & Smelter Supply Co. ’ Jones & Glassco

Fraser & Chalmers of Canada, Lf° Northern Ca.mufa Supply, Co

The Wabi Iron Works Allan, Whyte & Co.

Canadian Fairbanks-Morse Co., Ltd. .

Northern Canada Supply Co.
gdai?t'ox%‘lt-)lz?s:‘;ﬁec% g '(Il‘%nadxa.n Fairbanks-Morse Co, Ltd.
Campbell & Deyell ) e Wabi Iron Works . 3
Hoyt Metal Co. Pulv&rizers—l-aliomtoiy:l

b . i & S ter S Co.

Ores and Metals—Buyers and Sellers of: ThgeWab;nfro% ng;l})(gy 0
C. L. Constant Co. Hardinge Conical Mill Co.
Geo. G. Blackwell .
Consolidated Mining and Smelting Co. of Canada Pumps—Boiler Feed:
Oxford Copper Co. Smart-Turner Machine Co.
Canada Metal Co. Northern Canada Supply Co. )
Hoyt Metal Co. 2 Canadian Fairbanks-Morse Co., Ltd. ‘%
Everitt & Co. X Fraser & Chalmers of Ca.nada, Lt ¢
Pennsylvania Smelting Co. i Mussens, Limited

45
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Rope—Wire:

Allan, Whyte & Co.

Dominion Wire Rope Co., Ltd.
Greening, B. Wire Co.
Northern Canada Supply Co.
Mussens, Limited

Rolls—Crushing

Canadian Steel Foundries, Ltd.
Fraser & Chalmers of Canada, Ltd.
Hull Iron & Steel Foundries, 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.

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.

Soresns—Shaking:

Hendrick Mfg. Co.

Screens—Revolving:

Hendrick Mfg. Co.

Scheelite:

BEveritt & 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 Bronse:

Hendrick Mfg. Co.

Shoes and Dies:

Canadian Foundries and Forgings, Ltd.
Fraser & Chalmers of Canada, Ltd.
Hull Iron & Steel Foundries, Ltd.

The Electric Steel & Metals Co.

The Wabi Iron Works

Shovels—Steam:

Canadian Foundries and Forgings, Ltd.
M. Beatty & Sons <
R. T. Gilman & Co.

e:
Coniagas Reduction Co.

Saline Refiners:

Goldsmith Bros.

Smelters

ters:
Goldsmith Bros.

Sledges:

Canada Foundries & Forgings, Ltd.

oke

Stacks:
Hendrick Mfg. Co.
MacKinnon Steel Co., Ltd.
Marsh Engineering Works
The Wabi Iron Works P

Special mmwg:
l”‘,John Inglis Co., Ltd.

Spelter

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

Sprockets:

Ltnk-Belt Co.

Spring Coil and Clips Blectrico:

Canadian Steel Foundries, Ltd.

Steel Barrels:

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

Stamp Forgings:
Canada Foundries & Forgings, Ltd.
Hull Iron & Steel Foundgies‘, Ltd.

Steel Castings:

Canadian Brakeshoe Co., Ltd.

Canadian Steel Foundries, Ltd.

Fraser & Chalmers of Canada, Ltd.

’glullEIEroxtl & gteell Foundries, Ltd.
e ectric Steel & M 3

Hadfields, Limited e

The Wabi Iron Works

Steel Drills:

Canadian Fairbanks-Mor 3 A
Sullivan Machinery Co. g
Northen Canada Supply Co.

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

Steel Drums:
Smart-Turner Machine Co.

Stul—c '.I.'o:ll:
anadian Fairbanks-Mo os .
N. S. Steel & Coal Co. BAS oo T
Hadfields, Limitec
Swedish Steel & Importing Co., Ltd.

struotural Steel Work ht):
Hendrick Mfg. Co. it

Stone Breakers:
gadﬂelds, CLimited
raser & Chalmers of Cana Litd.
The Electric Steel & Metalsdg'o.
Mussens, Limited
R. T. Gilman & Co.
The Wabi Iron Works '

sulphate of Copper:
The Mond Nickel Co., Ltd.
Coniagas Reduction Co.

‘ulphate of Nickel:
The Mond Nickel Co., Ltd.

surveying Instruments:
C. L. Berger

Switches and Switch Stand:
Canadian Steel Foundries, Ltd.
Mussens, Limited.

Switches and Turntables:
John J. Gartshore

1 ables—Concentrating':
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.

Tanks: :
R. T. Gilman & Co.

Tanks—Aocid: F
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, Eto.:

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 FElectric Steel & Metals Co.
Hendrick Mfg. Co.
The Wabi Iron Works

s—O01l 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

Transits:
C. L. Berger & Sons

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

Transmission Appuiances:
Jones & Glassco

Troughs (Conveyer):
Hendrick Manufacturing Co.

Truocks—Eleotrio:

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

Canadian Fairbanks-Morse Co., Ltd.
TTruocks:

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.
Hull Iron & Steel Foundries, 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, Ltd.
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

ire:
4 Canada Wire & Cable Co., Ltd.
Greening, B. Wire Co.

Wire Rope:
R. T. Gilman & Co.
Dominion Wire Rope Co., Ltd.

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

Wwire (Bars and Insulated):

Standard Underground Cable Co. of Canada, Ltd.

Northern Electric Co., Ltd.

Wolfram Ore:
Everitt & Co.

odworking Maehinery:
b Canadian- Fairbanks-Morse Co., Ltd.

niunmi
Everitt & Ce.
b

1
The Canada Metal Co., Ltd.
Consolidated Mining & Smelting Ce.

Zino SBpelter:
Cur?:}h Metal Co., Ltd.
Hoyt Metal Co., f.td.

Prest-0-Lite Operator
repairing an expensive
Casting at trifling cost.

Prest-O-Lite Welding
Saves Replacements

The Prest-O-Lite Process of Oxy-Acetylene weld-
ing is daily opening up new possibilities for economy
and efficiency in the factories, mills, railroads, mines
and machine shops of Canada.

For repair work, as well as for manufacturing, it
is saving time and money in thousands of plants.
Valuable time is saved through one Prest-O-Lite re-
pair. Important machinery, machine parts and tools
are saved from the scrap pile, and expensive re-
placements are frequently avoided.

PROCESS

employs both gases (acetylene and oxygen) in port-
able cylinders. Prest-O-Lite Dissolved Acetylene is
backed by Prest-O-Lite Service, which insures
prompt exchange of full cylinders for empty ones.
Provides dry, purified gas, insuring better welds,
quicker work and lower operating cost.

Apparatus consists of an equal pressure blow pipe,
automatic regulators and gauges, and all necessary
equipment. Adaptable for oxy-acetylene cutting by
the addition of special cutting blow pipe.

Thorough instructions are furnished free to every
user of Prest-O-Lite Dissolved Acetylene. Any
average workman who understands metals can learn
the welding process quickly and easily.

We will gladly send illustrated literature and in-
teresting data showing actual instances of savings
made by others. It may suggest valuable ideas to
you. Write for it.

Address Department C -- 108

Prest-O-Lite Company
of Canada, Limited
Prest-O-Lite Building

Cor. Elm St. and Centre Ave.

Toronto -
Plants at:—
Toronto, Ont. Shawinigan Falls, Que.
Merritton. Ont. St. Boniface, Man.

Worlds Largest Makers of Dissolved
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ALPHABETICAL® INDEX TO ADVERTISERS

A

Allan Whyte & Qo ive- .. A%
American Zinc Lead & Smeltmg Co.

Balbach Smelting & Refining Co.
Bell i di-Mia< s e
Blackwell, G. C Sons & Company
Beatty, M. & Sons .. Phers ¢4
Berger C. L. & Sons .. .. .. ....
Brigstocke, R. W. .. .. .. .. ..
British Columbia, Province of =
Burns, L. P, Ltd. «¢ 26 c0 o0 0o oo
Burnett & Crampton P o ER= 7,

Canadian Allis-Chalmers, Ltd. .. ..
Can. Chicago Bridge & Iron Works
Canadian Explosives, Ltd.
Canadian Fairbanks-Morse Co., Ltd
Canadian Milk Products .. .. .. ..
Canadian National Railws: e 7
Canadian Ingersoll-Rand Co., Ltd..
Canadian Link-Belt Co. .. .. ..
Canadian Laboratories, Ltd.
(,dlrjactlia Foundries & Forgings,

t
Canada Wire & Ca.ble Co
Canadian Rock Drill Co..
Canadian Steel Foundrles, Ltd.
Canada Carbide Company e
Canadi- Metal Qo> My Vi . 10, 905057
Canadian Brakeshoe Co .. ... ..
Canadian Sirocco Co. " e
Capper Pass & Son, Ltd. .
Consolidated Mining & Smelting (,o
Coniagas Reduction Co. .. .o oo o4
Consgiat, C. L& 805 ids tivriirvmias

Deister Concentrating Co. ..
Denver Rock Drill Mfg. Co.

Deloro Smelting & Refining Co. ..

Dewar MEg. COiwn wuiainoniss e
Department of Mmes, Canada Az
Diamond Drill Carbon Co. .. .. ..
Diamond Drill Contracting Co. ....
Dominion Coal Co., Ltd. .. ’
Dominion Wire Rope Co., Ltd. ..
DIOTWAOOR. & ¢ e Vov ot Jowd e -4
Drasser., IR0, K. e Se e ah oias s
Drury, H. A. Company >
Dwight & Lloyd Sintering Co Inc
Docminion Engineering & Inspection

L N T A F o S et R S

8

10
10
12

16

13
36

48
12

11
11

Electric Steel & Metals Co. .. .. ..
Engineering & Machine Works of

Canada .. Bl !
Everitt & Co.

r
Fleck, Alex.
FOrvIblalNy. Bav. .. . Weive svioe.
Fasken, Robert-on, Chadwick &

SEAGAWICK (3%, .. e oo ss weine
Fraser & Chalmers of Canada, Litd.

Gartshore, JOhn'J. .. .. oo oo oo e
General Engineering Co. .. .. .. ..
Goldie & McCulloch .. .. .. :
‘Goldsmith Bro-, Smelting & Refin-

N Cos Titdil: .. . 'co scivie oo s

Goodyear ’,[‘ire & Rubbor Co ot Cn,n-
ada, Ltd. .

Hadfields, Ltd. ¥ " A
Hamilton Gear & Machme (,o i
Hardinge Coniecal Mill

Hagean A, A B85 <o o s ewes e
Hendrick MIfg.  €Co. .. <+ oo o+ 'a
Hersey, Milton Co., Ltd. e
Heys Thomas & Son .. ..

Hull Iron & Steel Foundries, Ltd
Hore, Reginald B. .. ..
Hoyt. Metal Co. .. .. .. ..o

Imperial Bank of Canada .. .. .. ..

International Business Machines ..

International High Speed Steel Co.

International Nickel Co. of Canada,
Limited

International Nickle Co. ..

Inglis, T.2 &CREE <0 " vl iemr wesiies

J

Johnston, Matthey & COV -8 Sl

Jones &. Glassco S

Laurie & Lamb ..

Ledoux & Co.' .. A ke B,
Lindsey, G. C. S. .. .. S L
Longyear, ‘E. J. Company .
Lymans, Ltd, e 1

12
11

10
50

12

12

10

MENSHEhTOn: it te. e e ris 40
MecDonsgld, M. P. .. .. .. . %5s97y
MacGovern & Co.; The. i v o 2've u.

MacKinnon Steel Co., Ltd. e ... 35
Marsh Engineering Works, ... ., .. 85
MCEVOY, " JR8. . ofisd oidh i ihiBEiAD o ooe o 21

Mine & Smelter Supply 'Cé. % "' .. 6

Mend - NICKIe L0 .us wervts « sy smiet it 21840

Mussens, Ltd. .. aw. ou o2, 590, . <
\ ' L2 .

Northern Canada Supply Co. .. .. 9

. Nova, Scotia Government

Nova Ccotia Government . ...
o
Ontario, Province of .. .. ..-.. .. ¢
Osborn, Sam’l Co., Ltd.
RIT

Pacific Coast Pipe Co. ...l .- .40
Peacock ‘Bros:; Litd, .. iini) 9445,
Pennsylvania’ Smelting Co. . .. .. 10

Prest-O-Lite Co. of Canada .. .. .. 47
Q
Quebet Graphite®Cor "y -0 sh whess & Jgp
Quebec, Province of SER e
: B
Ridout & Maybearas e o 5 Ao g
Rogers: s JoHn €l #5 5 vt
Rogers, Geo. R. e iy gl [ e Chit o !
Reddaway, F. & Co. ..
8
Shayne & Jaffe Co., Ltd. 4

Smart-Turner Machine Co. ..".) .. 7
Smith & Travers Company .. . .. -10

Standard Underground Cable 'Co.
of ~Canada,.~Tld: 2w, o F S0 T

Stewart, Robert: H. .. .iinoies venn 11
Sudbury Diamond Drilling Co., Ltd. 10

Sullivan Machmery Co... PRy 2
Swedish Steel & Importmg Co. S
‘Swedish Steel (Bolinder's) . ... .
oURUA asiendt | (30 !
T
o Pary mloads?
Toronto Iron Works P T < P R RF IR
Tyrrell, ' Indtoskl o gy

J. B. a0

Universify of Torontb Te
Serl W
WADE Tron  WOTKE o1 csis b 2 coranatiiie 8

Whitman, Alfred R. .. ci .. ... 11

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.




Equipment in use at the Nova Scoiia Steel & Coal
Company’s Mine.

DELIVER

MORE AIR witH LESS POWER

Ordinary mine fans use a lot of power, and di.d
you ever figure out how much that power is
costing a year?

Suppose you are using 200 h.p., an average of
7000 hours a year. If that power delivered to
the fan costs less than 5 ets. per horsepower
hour you are doing better than the average.

200 x 7000 x 5
Now figure:

$70,000
100

In many mines the figure is greater—we know
of one mine where the yearly cost of power to
operate the fans is figured at nearly $125,000.

So when we say that Sirocco Mine Fans deliver
more air with less power, we are talking money
—getting right down to brass tacks.

The limited space at our disposal here prevents
going into the reasons for Siroceo superiority,
but they are explained thoroughly in our 66-
page illustrated booklet on mine ventilation.

CANADIAN SIROCCO CO., Limited

WINDSOR, ‘ONTARIO

BRANCH OFFICES:—

CALGARY, Alberta
TORONTO, Ontario

WINNIPEG, Manitoba
MONTREAL, Quebec




Air Compressors
Diesel Engines
Steam Turbines
Steam Engines
Condensers

BELLISS & MORCOM DIESEL CRUDE OIL ENGINE.

LAURIE & LAMB

211 Board of Trade Building - - MONTREAL

Lea-Courtenay self-contained fire pump unit
for the protection of the isolated plant

Lea-Courtenay Centrifugal Pumps are built on insurance standards; in
capacities of 500, 750, 1,000 and 1,500 GPM., to be operated by gasoline engine
steam turbine or electnc motor; singly or in combination for emergency.

The first successful Ask for bulletin giving details.
self-contained fire
pump equipment was

a

LEA-COURTENAY
CENTRIFUGAL PUMP

coupled to a gasoline
engine. There are no
stand-by charges for
electrical current. Its
operation does not
rely on your Power
Plant or the Central
Station.

FRASER & CHALMERS OF CANADA Limited

GUARANTEE BUILDING MONTREAL, QUE.




