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STEEL and FERRO-ALLOY

550 LI3

IN WEIGHTS UP TO 50 TONS 
CORRECT TÔ SPECIFICATION. TRUE TO PATTERN

GENERAL OFFICES:

TRANSPORTATION BUILDING, MONTREAL



If you need fast, sturdy 
Hammer Drills, specify 

ROTATORS
Bulletins 670-J

THE ability to take hard knocks as well as 
to give them, is possessed by Rotators in 
a high degree, which is one way of saying 

that Rotators show unusually low costs for 
repairs under nearly all conditions. They 
ought to, because they are built from drop 
forged steel billets and solid alloy steel bars, 
heat treated by processes developed in Sullivan 
laboratories and ground to the closest working 
fits, for air economy and drilling speed.

S. C. Head Drove 600 ft., Repairs, $9.00.
Utah Silver-Lead Mines drove 600 feet in hard ground with 

Rotators. Repairs on Rotators were $9.00. Repair cost per 
foot, one and one half cents per foot ( j^O.015).

S. C. Head 175 feet of Drift, no Repairs.
One DP-33 water drill on cradle mounting drove 175 ft. of 

5 x 7 heading in very hard diorite for Sullivan, McQuarrie <fc 
Clark, contractors, qn the So. Pacific Gold & Copper Co. 9dit, 
north of Ogden, I'tah, without being taken out of the heading * 

during the entire distance and was never taken apart.

S. C. Head Low Costs from Arizona.
At a well known Arizona copper mine, Rotators have cost 

$6.53 per quarter year per drill for repairs, based on 67,467 
drill days of use.' Based on 5994 drill days during the last 
quarter, the cost has been $1.28 per drill.

SULLIVAN MACHINERY COMPANY
122 SOUTH MICHIGAN AVE.,

DOMESTIC SALES OFFICES:
Birmingham, Boston, Butte, Claremont, N. H., Cleveland. Dallas, 
Denver, Duluth, El Paso, Huntington, W. Va., Joplin, Juneau, Knoxville, 
New York, Pittsburgh, St. Louis, Salt Lake, San Francisco, Spokane. 

FOREIGN SALES OFFICES:
Algiers. Brussels, Calcutta, Christiania, Durban, Natal, Havana, Lima, 
London, Madrid. Mexico City, Paris, San Juan, Santiago, Shanghai, 
Sydney, N. S. W., Tokyo, Toronto, Tunis, Turin, Vancouver.

CHICAGO* ILLINOIS U.S.A.
SULLIVAN PRODUCTS

Air Compressors; Air Lift Pumps; Diamond Drills; 
All-Hammer Drill Sharpeners; Drill Steel Fur­
naces; Forge Hammers; Ironclad Coal Cutters; 
Rock and Hammer Drills; Quarrying Machinery; 
Contractors for Diamond Core Drilling.

STURDINESS
a large element

ROTA TOR
economy

in



THE CANADIAN MINING! JOURNAL 3

Best by Test
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Hollow and Solid 
Swedish Drill Steel

Producing 
the Goods

The real test of any drill steel 
is its performance on the job.

Leading mines all over Can­
ada and the United States 
have proved for themselves 

that

“DOUBLE ESS”
Genuine Swedish Drill Steel 

“produces the goods.”

Quotations rendered promptly

Swedish Steel & Importing Co., Limited
Montreal New York Seattle

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

Manufacturers of Hammered and Rolled Steel for Mining Purposes
Pit Rails, T Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies. 
Blued Machinery Steel 3-8" to 1-4" Diameter, Steel Tub. Axles Cut to Length, Crow Bar Steel, Wedge Steel, 
Hammer Steel, Pick Steel, Draw Bar Steel, Forging of all kinds, Bright Compressed Shafting 5-8" fo 5" true 
to 2/1000 part of an inch. A full stock of M’ld Flat, Rivet Round and Angle Steels always on hand.

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOUCITED.

Steel Works and Head Office : NEW GLASGOW, NOVA SCOTIA

EVERITT & CO. Limited
40 CHAPEL STREET, LIVERPOOL, ENGLAND

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.

Wood Mining Tanks
Of All Descriptions

Wood Stave Pipe
ILLUSTRATION SHOWS DORR THICKENER TANKS 50 FEET 
DIAMETER. MADE FROM B.C. FIR. INSTALLED BY US.

Pacific Coast Pipe Co., Limited
1551 Granville Street, Vancouver, B.C.

m : n
9«0È*®®8

z"v.fcf

n
Highest Purity

99/100%
^ Guaranteed ^

THE MONO NICKEL COMPANY, LTD.
39 Victoria Street, London, S.W.

Also Makers of

Copper Sulphate,
Nickel Sulphate, and 
Nickel Ammonium Sulphate
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MINE FANS

trade mark

DELIVER

MORE AIR WITH LESS POWER

Equipment in use at the Nova Scotia Steel & Coal 
Company's Mine.

IV

«US

Ordinary mine fans use a lot of power, and did 
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 cts. 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 Sirocco 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
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PROVINCE of ONTARIO

;'oOA!l«s,
BUREAU OF MINES

HON. H. MILLS, Minister of Mines.

Ontario’s Mining Lands
Ontario, with its 407,262 square miles, contains many millions of acres in which the 

geological formations are favorable for the occurrence of minerals, 70 per cent of the area 
being underlain by rocks of pre-Cambrian age. The phenomenally rich silver mines of Cobalt 
occur in these rocks ; so also do the far-famed nickel-copper deposits of Sudbury, the gold of 
Porcupine and Kirkland Lake, and the iron ore of Magpie and Moose Mountain Mines.

Practically all economic minerals (with the exception of coal and tin) are found in On­
tario :—actinolite, apatite, arsenic, asbestos, cobalt, corundum, feldspar, fluorspar, graphite, 
gypsum, iron pyrites, mica, molybdenite, natural gas, palladium, petroleum, platinum, quartz, 
salt and tale. This Province has the largest deposits on the continent of talc, 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, geological maps and miming laws, apply to

Thos. W. Gibson,
Deputy Minister of Mines,

Toronto, Canada
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CANADIAN
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MADE IN CANADA
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Centrifugal Water Pump
Primer attached

Especially adapted wherever 
large quantities of water are 
to be raised.

SAND PUMPS 
ELECTRIC HOISTS 
STEAM HOISTS 
GRAB BUCKETS

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

.CANADIAN MEAD-MORRISON CO
LIMITED

285 BEAVER HALL HILL 
MONTREAL

W LI LAND ONT

Prest-O-Lite Service 
Is More than a Name

Some of the most valued heating applications in 
industry were inspired or developed by Prest-O-Lite 
engineers. Their experience is rich in just such 
knowledge as may save much loss through costly 
experiment or inefficient methods.

Prest-O-Lite Service is built upon proved ability to 
serve—ample plant and cylinder capacity, broad ex­
perience and a smooth working, nation-wide organ­
ization—the fundamentals without which service is 
no more than a name.

DISSOLVED ACETYLENE
“The Universal Gas with the Universal Service”

has earned its place by force of organized know­
ledge and facilities.

If you have a metal working problem, we are pretty 
certain to have a tested plan to submit—a plan that 
will show you just what to do and how to do it.

Send us a sketch and data. We’ll send the answer 
—fair and unbiased—professional rather than com­
mercial.

Our Engineers are at your service whether you are 
active user or a potential user.

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

Prest-O-Xiite Building 
TORONTO, ONT.

Branches: Montreal, Toronto,
Winnipeg 

Plants at:—
Toronto, Ont. Shawinigan Falls, P.Q.
Merritton, Ont. St. Boniface, Man.

4^19^3899294
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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
W'rite nearest Office for Quotations.

Canada Wire & Cable Company, Limited
TORONTO - Telephone: Belmont 2300

District Offices and Warehouses :
674 Barrington Street, HALIFAX 
143 Beaver Hall Hill, MONTREAL

592 Notre Dame Ave., WINNIPEG 
738 11th Ave. W., CALGARY

358 Water Street, VANCOUVER, B. C.

THE BEST BY TEST
Dominion Coal Company

Lin-iced
Glace Bay Nova Scotia

SISCO 19 Collieries
Output—5,000,000 tons annually

UlbJV^ Vy

Drill and Tool
“Dominion” Coal

Screened, run of mine and slack 
“Springhill” Coal

Screened, run of mine and slack

Steel Collieries at Glace Bay, C.B., and Springhill
N.S.

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

FOR SALE BY

Northern Canada Supply 
Co. Limited

COBALT, HAILEBURY, SOUTH 
PORCUPINE, TIMMINS

For Prices and Terms Apply to:

Alexander Dick, General Sales Agent,
112 St. James Street, Montreal

or at the offices of the Company at
171 Lower Water Street. Halifax, N.S.

and to the following Agents:

R. P. & W. F. Starr, St. John, N.B.
Buntain, Bell & Co., Charlottetown, P.E.I.
Hull, Blyth & Co, 1 Lloyds Ave., London, E.C.
Rarvey & Co., St. John’s, Nfld.
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NEW MACHINERY
FOR SALE AT BARGAIN PRICES

1—5' x 16' Tube Mill 
1—5' x 5' Ball Mill

Several Wood Tanks 
1—Groch Floatation

Mine Cars, Elevators, Laboratory Equip­
ment, Etc.

Write or wire for quotations

THE HALL MACHINERY COMPANY
SHERBROOKE, 14 Phillips Sq..

Que. MONTREAL, Que.

the University of Toronto
and University 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 to the Secretaries of the respective faculties.

CRANE MALLEABLE FITTINGS

CRANE
LIMITED

HEAD OFFICE & WORKS

1280 ST PATRICK ST

MONTREAL

BRANCHES: Toronto, Winnipeg, Vancouver.
SALES OFFICES: Halifax, Quebec, Ottawa, Calgary.

-------------------------------------------------------------------------

Canada Wire and 
Iron Goods Co.

Manufacturers of

WIRE ROPE
FOR ALL PURPOSES

TESTING SIEVES IN ALL MESHES 
ENQUIRIES SOLICITED 

Have you our Catalogue ?

Hamilton Canada

■mÊàiMMÊMËÊà

BAB Birr METAL s'
/MP£P/Al

BABB/rr METAL■■

NEVER BE IN DOUBT
Harris Heavy Pressure and 

Imperial Genuine Babbitt Metal
WILL FILL ALL REQUIREMENTS FOR 

MINING MACHINERY

THE CANADA METAL COMPANY LIMITED
HAMILTON
MONTREAL TORONTO WIN Nirec 

VANCOUVER

Our Guarantee is back of every pound we make.
We specialize in Babbitt, Solder, Lead Pipe, Sheet Lead 

and all Ingot Metals.
Our New book on Babbitt Problems is free. Ask for it.
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PROFESSIONAL DIRECTORY

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
i------------------------------ -----------------------------------------------------------------------------------

•

E. J. Longyear Company
EXPLORING ENGINEERS

DIAMOND DRILL CONTRACTORS AND 
MANUFACTURERS

Examination and Exploration of Mineral 
Lands

Shaft Sinking and Development

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

A. A. HASSAN
CONSULTING GEOLOGIST 
and ENGINEER OF MINES

Westbrook Hotel Bldg., FORT WORTH, TEXAS

Any Code Cable Address: "HASSAN

JOHNSON, MATTHEY & CO. LTD.

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

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

Cables: “REVORG,” Toronto Telephone Main 6870
(Western Union and Bedford McNeil Codes)

GROVER & GROVER
BARRISTERS, SOLICITORS, ETC.

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

Telephone Main 3813 Cable Address : “Faeken," Toronto
E. M. Chadwick, K.C Western Union Code
?fe"and=ikFMknC' Fasken, Robertson, Chadwick Sedgewick

R. S. Robertson & Aitchison
Geo. H Sedgewick. Barri «ten. Solicitor», Notarié», etc.
James Aitchison _ _
J. W. Pickup Offices: Excelsior Life Building,
Robt. E. Fennell Adelaide & Toronto Sts., TORONTO

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

ENGLAND
SELL BUY

AntimTny Altoyf °res’ Mattes Residues or Drosses,
Tin Alloy Containing Tin, Copper, Lead or Antimony

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.

J. T. DONALD & CO.
ASSAYERS

. Industrial and Analytical Cnemista
Metallurgical Analyses, Mlcrophotographs

318 Lagauchetiere St. W. 43 Scott Street
MONTREAL TORONTO

Dwight & Lloyd Sintering Company, Inc.

SPECIALISTS IN SINTERING PINE ORES
AND CONCENTRATES

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

Cable Address:—“SINTERER"

SMITH & TRAVERS COMPANY
LIMITED

CONTRACT DIAMOND DRILLING 

FOUNDATIONAL WORK A SPECIALTY 

DIRECTION OF EXPLORATORY WORK 

DETAILED GEOLOGICAL MAPPING

SAMPLING AND VALUATION OF MINES

MINES EXPLORED FOR AN INTEREST

SUDBURY - :: :: ONT.

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
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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 ASSATERS

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 JOHN A. DRESSER
Metallurgical and Industrial Engineers MINING GEOLOGIST

DENVER NEW YORK LONDON, E.C. 701 Eastern Townships Bank Building
1009 1/th St. 101 Park Ave. 16 South St. MONTREAL, CANADA

JAMES McEVOY
MINING ENGINEER AND GEOLOGIST 

(Specialty Coal Mining)

77 Toronto Arcade, Yonge St., TORONTO, Ont.
Phone Main J889

ROBERT H. STEWART
MINING AND METALLURGICAL ENGINEER 

VANCOUVER BLOCK
VANCOUVER, B.C.

GEO. R. ROGERS Alfred R. Whitman
MINING ENGINEER Mining Geologist

905 TRADERS BANK BUILDING, TORONTO UNDERGROUND PROGRAMMES. OREBODY PROBLEMS
Examinations, Sampling and Re­
porting on Mines and Prospects 43 Exchange Place, - - New York

Telephone M. 2625 HAILEYBURY, ONT., Oppoeite Po,t Office

W. F. FERRIER
CONSULTING

MINING ENGINEER AND GEOLOGIST
204 Lumsden Bldg. Toronto, Ont.

J. B. TYRRELL
Mining Engineer,

534 CONFEDERATION LIFE BUILDING
TORONTO, - - - CANADA

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

JOHN C. ROGERS
MINING ENGINEER

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

COPPER CLIFF - ONTARIO

Phone M. 1889 Established 1878. ' Cable address “Heye”

THOS. HEYS & SON
Technical Chemist» and Assayers

Rooms M and N, Toronto Arcade
YONGE STREET, TORONTO, ONT.

Sampling Ore Jeposits a Specialty.

ADD TO YOUR PROFITS
BY SUBSCRIBING TO

“IRON & STEEL OF CANADA" '

$2.00 Yearly. Sample copies on request.

R. W. BRIGSTOCKE
MINING ENGINEER

21 Manning Arcade Annex
TORONTO, - - ONTARIO
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CUT ÆL 

GEARS

CUT GEARS
All Types - - - Any Size 

Large Capacity.

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

REGINALD E. MORE
Consulting Geologist

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

Oldest Experts in
Molybdenite 

Scheelite 
Wolframite 

Chrome Ore 
Nickel Ore 

Cobalt Ore 
Cerium, andTalc 

Mica 
Barytes 

Graphite 
Blende 
Corundum 

Fluorspar 
Feldspar

Large»! Boyer», Beit Figorn, Advance» oo 
Shipment», Correspondence Solicited
Gftbles—Blackwell, Liverpool, ABC Code,
Moreing & Neal Mining ana Generel Code,
Lieber’a Code, and Muller’s Code.
ESTABLISHED By GEO. C. BLACKWELL, 1869

all Ores 
and

Minerals

PLATINUM
BOUGHT AND SOLD

DIAMOND DRILL CONTRACTING CO.
SPOKANE, - WASHINGTON.

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

Write for Prices.

AGENCY
ROSSLAND, B.C.

Milling and Mining 
Machinery

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

Alex. Fleck, Ltd. - Ottawa

GOLDSMITH BROS.
SMELTING & REFINING CO. LTD.

24 Adelaide Street West 
TORONTO

NEW YORK CHICAGO SEATTLE

BERGER
Monitor Transits <fc Levels

FOR USE IN MINES

C. L. BERGER & SONS
BOSTON, MASS., U. S. A.

J. M. CALLOW 
Président

H.CLAUDET 
Canadian

GENERAL ENGINEERING COMPANY
(Canadian Branch)

CONSULTING METALLURGICAL ENGINEERS ...... ..........
363 Sparks St. Ottawa, Ont.

CALLOW PNEUMATIC SYSTEM OF FLOTATION
Complete Laboratory at 363 SPARKS ST., OTTAWA, ONTARIO, for the testing of Gold. 

Silver, Copper. Lead. Zinc Molybdenum, and Other Ores.
HEAD OFFICE. - - SALT LAKE CITY, UTAH, (U.S.A.)

___________New York Office. 120 Broadway

ATENTS
trade marks and designs 

PROCURED IN ALL COUNTRIES

Special attention given to Patent Litigation 
Pamphlets sent free on application

RIDOUT & MAYBEE
156 YONGE STREET, TORONTO, ONT.

Eor Every and All 
Purposes in all MetalsPERFORATED METALS

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

HENDRICK MANUFACTURING CO., c.,w,d.k, Pem., USA
New York Office: 30 Church St.
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If We Can’t Give You— 
A Better Lamp—

We Don’t Want Your Order

CARBIDE LAMP

A single day’s use will prove that it’s a 
better lamp, but a thirty day test is more 
convincing.

We will fill your order for one or a dozen 
of these lamps, shipping them to you without 
a penny of advance payment and permit you 
to use them for a month. If the lamps make 
good, then only do we expect our pay. If 
they don’t, all we ask is that they be re­
turned.

V

[DEWAR MEG,- company;;
44 Pearl Street, TORONTO, Ontario

ir

THE COOK 
LIKES

P!

St. John
TORONTO

Montreal Winnipeg

The cook likes ,
Klim because of 
its genuine flavor.
He knows so many 
dishes can be 
made appetizing
by the addition of Klim. Klim is pure 
pasteurized separated Milk in powder 
form. One pound dissolved in water 
will make four quarts of pure fresh 
liquid separated milk. Klim is light, 
compact, easily transported, will re­
main fresh indefinitely.

An abundant supply of Klim will promote health 
and contentment among your men.. Put it on your 
list of supplies. The men will enjoy it with every 
meal and will accomplish more work. They will 
relish Klim on their oatmeal, in puddings, biscuits, 
gravy—in fact there are a hundred and one dishes 
which Klim’s natural milk flavor will improve.

Your wholesale Grocer will be able to supply 
Klim in compact cases containing six ten-pound tins.

Canadian Milk Products Limited

MANGANESE STEEL CASTINGS
FOR

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 nnrposes

Electric Process—therefore the BEST

Our Special Quality “HYMANG” 
BALLS FOR BALL MILLS RE­
DUCE COST OF ORE PER TON 

CRUSHED

CANADIAN BRAKESHOE CO., LIMITED
SHEPROOKE, QUEBEC

SMART - TURNER 
PUMPS

OFFER A COMPLETE LINE

“MADE IN CANADA”
ALL TYPES 
ALL SIZES

MUSSENS LIMITED
MONTREAL TORONTO
WINNIPEG Confederation Life
VANCOUVER Building
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“If quality counts use ‘HISCO’ Products”

“HISCO”
BALLS

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

BUY “HISCO” BALLS

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

Write us for quotations on your requirements

HULL IRON & STEEL FOUNDRIES, LIMITED
Makers of Mining Equipment

HULL, CANADA
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The Proper Use of Self-contained Oxygen Breathing Apparatus

EDITORIAL
v gg ® % >g ^ gggg ; fe &XM

Oxygen breathing apparatus are devices that have 
suffered in reputation from too enthusiastic advocacy 
on the part of those who favored their use. Invented 
in the first instance by an Englishman, forgotten for 
many years in the land of its birth, and adapted and 
placed on the market by the Germans, they were hail­
ed by persons uninformed of the obliterating charac­
ter of modern colliery explosions as a panacea. The 
reaction of those who knew the realities of colliery 
explosions, and the very definite limitations of the 

.oxygen breathing apparatus, went too far, and in 
some instances these devices were as unsparingly con­
demned as in other quarters their usefulness was over­
drawn. The truth is that breathing apparatus are 
delicately constructed devices ,with a limited range of 
usefulness, requiring to be used with knowledge and 
discretion by trained persons possessed of expert know­
ledge of underground conditions. They should never 
have been named “rescue apparatus,” for that un­
fortunate misnomer has given rise to much misappre­
hension. The chief usefulness of the self-contained 
breathing apparatus is as an adjunct to a mine fire- 
brjgade, and in this respect they are as necessary 
to a metal mine as to a coal mine. The record of self- 
contained breathing apparatus is combatting mine fires 
has established these devices as having very great 
usefulness, and, properly used, they have saved life 
on a number of occasions following the outbreak of 
mine fires and mine explosions.

Unfortunately, a number of fatalities have occurred 
among men wearing the apparatus, but investigation 
will show that in at least a proportion of the cases, 
this deplorable result has followed the use of the ap­
paratus under conditions for which it was not de­
signed. It is also due to many brave men who have 
worn the apparatus under desperately trying condi­
tions to state that some of the earlier types of appar­
atus were designed in ignorance of certain physiologi­
cal phenomena, and that some lives were sacrificed be­
cause wearers of breathing apparatus were asked to 
perform feats beyond human endurance. Admitting 
this, it is nevertheless true that the greater part of 
breathing apparatus fatalities have been occasioned 
by failure to recognize the limitations of a delicately 
constructed device, and to realize that a person wear­
ing a breathing apparatus in irrespirable air must die 
if his apparatus for any reason does not function.

We would draw our readers' attention to the report 
of the Chief Inspector of Mines for British Columbia 
upon the recent fatality at the Black Diamond Mine 
near Seattle, the gist of which is contained in his 
statement that ' the fatalities occurred because men 
“attempted a feat in ordinary practice that any sane 
“man would have given very serious consideration 
“before permitting even in a case of emergency."* 
Equally pertinent are the comments of Mr. Rice, the
Chief Engineer of the Bureau of Mines of the United

>States, who fears that misunderstanding of the facts 
may create a prejudice against “an apparatus which 
has greatest value when it is carefully used in accord­
ance with well established rules.” .

To those who are interested in self-contained breath­
ing apparatus there is available a mass of informa­
tion collected by the United States Bureau of Mines 
and the Home Office in Great Britain, and by the 
military authorities of both countries who used oxygen 
breathing apparatus during the war on a scale that 
lias not been approached in industrial mining.

General agreement among those who have investi­
gated the use of the apparatus under dangerous con­
ditions exists on the following points. The apparatus 
itself must be in good order, and at least equal care 
should be given to its condition as is given to the air­
plane, the diving apparatus, or any other instrument 
which man has devised to enable him to exist under 
unnatural conditions of environment. The wearer 
himself must be in good physical condition, should 
be certified by a medical man as being a proper per­
son to wear breathing apparatus, not all men being so 
by any means. The wearer must be expert in the 
functions of the apparatus, and familiar with the con­
ditions under which it is required to be used. The 
apparatus must be used with discretion, and with due 
weighing of the dangers to human life against the 
object sought to be accomplished.

Self-contained oxygen breathing apparatus is not 
a plaything, nor a scientific curiosity, nor a device 
concerning which ignorance is to be excused. It is 
fitted, within well-recognized limits, to achieve certain 
objects, but, used as it is under conditions of immin­
ent danger, if these limits are not adhered to, disaster 
is certain.

*See page 697. issue of August 27th, 1920.
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NEWFOUNDLAND.
We have pleasure in publishing the letter which 

appears in this issue from Mr. P. B. McDonald of 
New York. The “Journal” has from time to time 
given news of mining progress in Newfoundland, but 
confesses that its extent has been disproportionate to 
the importance of the subject. The fault is not alto­
gether ours, but, as we have previously pointed out, 
is one of the disabilities under which Newfoundland 
must suffer until a government geologist is appointed. 
It is not to be wondered at that the outside world is 
poorly informed of mining possibilities in Newfound­
land, seeing that the people of Newfoundland are 
themselves only very partially informed thereon. The 
best monograph on a Newfoundland mineral deposit 
was made by an official of the Canadian Geological 
Survey, and published by the Mines Branch at Ot­
tawa. We refer to Dr. A. 0. Hayes’s Report on the 
Iron Ore Deposit of Wabana. This deposit, as Mr. 
McDonald points out, is not by any means the only 
one in Newfoundland, although, so far as is known, it 
is the most important one. We believe that the situa­
tion is accurately represented when we state that 
Newfoundland has not yet been either surveyed or 
studied from a geological point of view in anything 
approaching an adequate manner. There is one dis­
trict, hinted at by Mr. McDonald, near Port-au-Port, 
the stratigraphy of which is only obscurely under­
stood, but which seems to have very promising mineral 
occurrences.

If Newfoundland is to progress, it must be in min­
ing, fishing and lumbering, as agriculturally, the 
country has definite limitations. The appointment of 
a government geologist, and the provision of some 
centre from which accurate and informed news of 
mining progress and possibilities can be disseminated, 
are two matters long overdue in Newfoundland, and 
their omission, so long as it is continued, constitutes a 
definite source of hindrance to the country’s pro­
gress. Newfoundland played her part well during 
the war. The drain on her all too meagre man-power 
was proportionately very heavy, and the bill is prov­
ing onerous. All who know the Ancient Colony—- 
now a Dominion—will wish her well, and we trust 
these comments will be taken in the kindly spirit in 
which they are conceived.

GOLD PRODUCTION IN ONTARIO.
Ontario, according to the figures recently issued 

by the Ontario Bureau of Mines, shows an increase 
in gold production in 1920 for the first half of the 
year of 22 per cent compared with 1919. In face of 
the declining gold production of other countries— 
the United States in particular—this is altogether 
a ' matter for sincere congratulation. The passing of 
the silver production by the output of the gold mines 
is an interesting phase of the half year’s work, but

we thing the greatest significance attaches to an in­
crease of gold production in face of all the adverse 
conditions that are now attached to the production of 
gold. It bears witness, most effectively, to the favor­
able conditions under which gold is being mined in 
Northern Ontario. It is also worthy of note that 
three great mines, situated not far from each other, 
contribute 97 per cent of tbe gold production of the 
Porcupine area, and 88 per cent of the total gold out­
put of Ontario, to wit, the Hollinger, McIntyre and 
Dome Mines.

OIL vs. COAL.

The conversion of the “Empress of France” to an 
oil-burner is not without significance to the Maritime 
coal trade. When this vessel, under her previous 
name of “Alsatian” called at Halifax, with other large 
converted passenger liners, during the war, their coal 
requirements made large drafts on the coal-handling 
capacity of Halifax, and on the output of the Nova 
Scotia collieries. Such vessels as the “Caronia” and 
the sister ship of the “Empress of France,” the “Cal­
garian,” took up to six thousand tons of coal at one 
time. The available quantity of bunker coal is at this 
time so insufficient that it matters little where it is 
obtained, whether in Canada, in Britain or at United 
States Atlantic ports. It affects the general market 
fairly equally in any case.

The adoption of oil in substitution for coal is more 
a matter of convenience than of cost. Many troubles 
are avoided by the use of oil fuel, notably complica­
tions with that trial of the chief engineer, the boiler 
fireman. It is also typical of the reaction of scientific 
minds against that most unscientific process, the burn­
ing of coal as it is ordinarily employed to raise steam 
power. It is one of the surprising features of our 
times that we should have improved so little in prac­
tice in the methods employed in the use of coal. Most 
persons who have given the subject thought are agreed 
that the use of powdered coal, the use of producer gas 
made from coal, or one of the fuel oils that can be 
made from coal, are all preferable to the burning of 
the raw material under a water-boiler. In each case 
the advantage lies in the more intimate combination 
of the fuel with the oxygen of the air that is pos­
sible with fuel capable of fine sub division.

These who control the coal areas of the world will 
find it a useless employment to rail against the sub­
stitution of what might he termed “fuel essences” for 
raw coal. A better and more profitable employment 
will he to adapt their collieries and preparation plants 
to deliver coal in the forms that the future will de­
mand.

In the above connection it is interesting to note the 
interest taken in our western cities in the use of pul­
verized coal for domestic heating and small industrial



September 10, 1920. THE CANADIAN? MININGS JOURNAL 731

plants. The difficulty of adopting pulverized coal, 
in the case of a small consumer, consists not so much 
in the actual employment of the powdered fuel, but 
in its reduction to the powdered state. It is becom­
ing customary now for firms that specialize in the 
manufacture and sale of apparatus for consumption 
of powdered fuel to provide a central pulverizing 
plant, from which delivery is made of powdered fuel. 
This system is well adapted to territories having ac­
cess to fuel of only moderate grade, and it has 
proved successful, for example, in Washington State 
in the utilization of coals of Tertiary age.

There have been rumors that the rule of King Coal 
was endangered by the coming dominance of oil fuel, 
but those interested in coal need worry but little on 
this score. While it is certain that the future will see 
coal employed in more practical and scientific ways 
than has been the case in the past, it is equally cer- 
tan that the coalfields of the world contain the only 
reliable and definitely ascertainable reserve of light, 
heat and power of the future. Oil is, of course, a 
most important fuel, and one upon which modern 
transportation is largely based, but it has many ele­
ments of uncertainty.

NATURAL GAS IN ONTARIO.
The Report of the Commissioner of Natural Gas for 

Ontario, elsewhere referred to in this issue, ’is not a 
comforting document for the fifteen per cent of the 
population of Ontario, which, as Mr. Estlin has point­
ed out, have depended largely on natural gas for 
household oooking, heating and lighting. The Ontario 
natural-gas supply is evidently a failing one, and is 
following the course of other districts in North Am­
erica, where the supply of natural gas has proved to 
be limited when subjected to intensive consumption.

The most satisfactory part of the situation as it is 
revealed by the Commissioner’s Report is that under 
recent legislation the Ontario Government has been 
able to compile accurate statistics, and is in a posi­
tion to assess the gravity of the situation. The ten­
dency has been to conserve the diminishing supply of 
natural gas for domestic uses, and to require indus­
trial users to find other sources of fuel supply. In 
view of the onerous conditions under which domestic 
fuel has to be obtained in Ontario, the policy of the 
Provincial Government appears to be correct. Mr. 
Estlin points out that the 1919 production of natural 
gas was the equivalent in heat value of 578,120 tons 
of coal, worth delivered at present day prices, we 
calculate, not far from ten million dollars.

The Report states that many of the homes in the 
district hitherto supplied by natural gas are fitted 
for gas consumption only. This suggests the thought 
that instead of a general substitution of individual 
coal-burning appliances, which will take place grad­
ually as the natural gas supply diminishes, some con­

sideration might be given to the generation and dis­
tribution through the existing channels of coal gas 
from a central station, designed to take advantage of 
the latest methods of by-product recovery, both of 
distillates and of coke residues.

MINING NEWS OF NEWFOUNDLAND.
To the Editor of the “Canadian Mining Journal”.

Sir—As I have scanned the pages of your excellent 
mining journal I often have wondered at the paucity 
of mining news from Newfoundland. That Dominion, 
while separate from Canada, is nevertheless a territory 
of great mineral possibilities, and exploration goes on 
ther from time to time, news of which would make in­
teresting reading if printed in your journal. For in­
stance, have you published an account of the new iron- 
ore discoveries at Indian Head, Port-au-Port, on the 
west coast, which are said to equal the famous Bell 
Island deposits? Or, have you published an explana­
tion of the efforts being made to work the coal seams 
at Iiowley, also in the western part; and what is the 
present status of the renowned carbide-manufacturing 
scheme that was interrupted by the death of “Carbide” 
Wilson? There are, 1 believe, some indications of a 
boom coming to England’s oldest colony, but, strange 
to say the capital and enterprise are coming from 
Scandinavians, who are alive to the immense possibili­
ties in wood pulp, electric power and minerals of this 
40,000 square miles of island in many respects so similar 
to Norway. As a native Newfoundlander remarked 
recently: “The Norwegians seem to have re-discovered 
Newfoundland, but I’d like to see a few more Anglo- 
Saxons coming in.” In addition to the iron and coal 
already mentioned, there are, of course, on the island 
deposits of copper, pyrites, lead, barytes, oil, etc.

p. b. McDonald,
New York University, Bronx, New York.

August 30, 1920.

GOLD PRODUCTION OF YUKON IS LESS.
Dawson, Aug. 26.—The gold yield of the placer 

camps of the Yukon Valley for 1920, as estimated 
by competent authorities, will total $4,485,000. Six 
weeks more will wind up the season, as the Winter 
freeze-up will begin then.

Volney Richmond, superintendent of the Northern 
Commercial Company, having posts throughout the 
North, has arrived here after a tour of 3,000 miles, 
visiting posts in interior Alaska. He estimates that 
camps in that region for the season wil yield $2,985,000.

George J. Jeckell, royalty collector at Dawson for 
the Canadian Yukon, estimates the season’s yield for 
this territory, which nearly all comes from the immedi­
ate vicinity of Dawson, at $1,500,000. Practically 
every camp in the North lias suffered a heavy decline 
in output this season. One reason is that it lias been 
the driest season in the history of the North, this 
largely curtailing hydraulic operations.

Some plants practically operated none of the season. 
Other reasons for the curtailment include the heavy 
cost of supplies, materials being practically twice 
what they were in normal times, while gold remains 
at a fixed value, thus reducing its purchasing power 
one half. This means the cheapening of the commodity 
to the miner.
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The Natural Gas Supply in Ontario
Part V, of Vol. XXIX, the 29th Annual Report of 

the Ontario Department of Mines, consists of the find­
ings of an Enquiry into the natural gas supply of On­
tario made in 1920, and a report on the industry 
during 1919, from E. S. Estlin, the Commissioner of 
Natural Gas.

The" gist of Mr. Estlin’s Report is contained in the 
prefatory note to the volume, which is as follows :

“The natural gas situation as it stands to­
day is brought out in the following summary 
of the evidence taken at recent hearings, the 
general trend of which indicates that :

(1) There are two recognized areas of pro­
duction commonly known as the eastern and 
western gas fields, the former having been 
drawn upon for about thirty years and the 
latter for about fourteen. Some of the con­
ditions affecting the life of the two fields 
differ, and they are separately mentioned, 
where possible, in the evidence.

(2) There is a shortage of natural gas for 
home use in cold weather, at a time when it 
is most required.

(3) The shortage is caused primarily by a 
field depletion common in the history of all 
gas areas, but this depletion was accelerated 
by excessive consumption during the war 
period.

(4) This depletion is not being offset by 
development work because of prohibitive 
costs, and for this reason will become more 
acute each year.

(5) Gas enterprises no longer hold out hope 
of financial gain under present conditions, 
and do not attract further capital, which is 
necessary for the development of new gas­
bearing territory.

(6) If a general readjustment in the whole 
situation does not take place immediately the 
business will pass into decline, and this va­
luable fuel supply will be lost to about fifteen 
per cent, of the population of the Province.

(7) The need of seeking for new sources of 
natural gas at greater depth is apparent ; this 
not only brings greatly increased costs, but 
also multiplies the risks, and the production 
end of the natural gas business is a miner’s 
risk not lightly undertaken.

(8) The commercial end of the enterprise 
is hedged in with contractual obligations as­
sumed when the fields were young and the 
wells flush, and the whole situation under 
prevailing conditions holds out no promise 
of improvement.”

Two significant charts are included in the report 
on 1919 conditions. One shows the rock pressures in 
the Kent Field from 1907 to 1919. Pressure has de­
clined from about 565 pounds per square inch in 1910 
to about 317 pounds in 1919. During a similar pe­
riod, namely from 1906 to 19-19, the consumption rose 
from 2.7 million cubic feet to 20 million cubic feet in 
1917 and was shown at the end of 1919 as being about 
11 million cubic feet. Such a decrease in rock pressure, 
accompanied by unprecedently heavy consumption can 
have but one result.

The following information is condensed from the 
text of the Report on 1920 conditions, which itself is 
an abstract of the evidence submitted during the en­
quiry.

Shortage
That a serious and general shortage of natural gas 

exists throughout the gas area of Ontario is fully 
borne out by the testimony of many witnesses who gave 
evidence at the several localities where hearings were 
held. This shortage occurs during the winter months 
only, and is most acute when the weather is severe.

The residents of cities have been deprived of gas in 
about an equal degree throughout the various sections 
of the city. Here and there a very few urban consu­
mers appear to have suffered less inconvenience owing 
to their proximity to the point of intake at the city 
limits.

Some suffering and considerable inconvenience have 
resulted from the lack of gas during the past winter; 
the general shortage was first felt in the winter of 
1917-18.

The classification provided for in the Natural Gas 
Act, 1919, and Regulations thereunder, was put into 
effect at Sarnia, Windsor and Chatham during the 
past winter. This classification cut off certain large 
users in the given order of preference in favour of 
the homes, but in spite of these precautions the short­
age continued on very cold days.

During the winter of 1918-1919 the gas supply was 
fairly adequate to meet the demand, with the excep­
tion of a few days of low temperature, because the 
winter was unusually mild.

The shortage through the winter of 1919-1920 just 
passed, was fairly uniform throughout the districts 
supplied by the Kent county gas fields. Gas was not 
obtainable in the cities even for cooking purposes in 
many instances on severely cold days.

Some of the evidence shows that rural consumers 
taking their supply from lines tapping the high pres­
sure pipe-lines have never experienced a shortage ex­
cept in cases of breakage, etc. ; this also applies to 
smaller towns located near the source of supply.

The general tone of the evidence on gas shortage 
goes to show that the situation is a serious one. People 
have used gas for many years, and the shortage has 
come practically within the last two years. The homes 
are equipped with gas-burning appliances which do not 
admit of successful change to coal burning, and the 
chimneys require in many cases remodelling and re­
building.

There can be no question that the evidence brings 
out very clearly the fact that the present available 
supply of gas is not adequate, under the present con­
ditions of market and consumption, to supply the 
wants of the people in large centres.

It has been demonstrated that the period of greatest 
shortage occurs during the meal hours. During a cold 
wave the pressure at the city limits might be ample in 
the early hours of the morning, but when all the con­
sumers lighted their cooking fires about the same time, 
the pressure would very soon drop to a point which 
made equal distribution impossible. This low pressure 
would be maintained during the day, but at night 
when the pull became steadier and more normal the 
lines would “pack up” and pressure rise again.
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Several witnesses point out that the nocturnal rise in 
pressure is a source of great danger, as it is impossible 
sometimes to regulate the heaters so that the fire will 
neither go out nor increase to such an extent as to 
cause serious damage. No shortage occurs in the sum­
mer or during mild days through the winter except 
where there may be physical reasons such as small or 
choked service lines.

Causes of Shortage
The chief reason given for the shortage is the de­

cline of the gas fields and the small area of new pro­
ducing territory explored. It has been shown that the 
shortage and high price of coal increases the demand 
for gas. Weather conditions affect the consumption 
of gas to such an extent that there is four times as 
great demand on cold as on mild days. The output of 
the gas fields does not provide for the domestic “peak 
load”, which occurs at a time when the weather is 
most severe. The decline of the Kent gas field was 
increased by the heavy output during the war, when 
industries were using immense quantities.

Supply
Distributing companies have no power to increase 

the supply of gas. They take the volume as indicated 
by the available pressure at the point where the dis­
tributing system connects with the high pressure sup­
ply line, and transmit to their customers what they 
can get. Distributing companies do, however, make 
every effort to relieve the situation during a sudden 
drop in temperature by cutting down the less impor­
tant consumption. Only small amounts of gas are used 
in winter for industrial purposes, where gas is an es­
sential part of the manufacturing process.

The number of domestic services is always increasing 
slightly, so that the domestic load does not become 
lighter. The supply is adequate at night even in cold 
weather. It is shown that, while gas is being consumed 
under present conditions in the homes, as high as thirty 
to thirty-five pounds “high” pressure at city limits 
is required to maintain a full distribution service.

The Union Natural Gas Company issued a notice of 
expected shortage to their consumers in 1917. The 
general supply will decline more rapidly in the future 
because adequate development work is not being car­
ried on to offset the decline of the wells. There is a 
natural depletion of all gas fields which ultimately re­
sults in shortage and rearrangement of consumption. 
The rate of delivery of gas from the field depends 
upon the pressure behind it, and when this field pres­
sure decreases the supply from the wells diminishes.

Under a general adjustment of consumers’ applian­
ces a constant pressure of two ounces would prove 
satisfactory. There would be sufficient gas in the Kent 
field for a reasonably good service if suitable changes 
in burning and handling were made. There should be 
enough gas for heating with eight to ten pounds at 
city limits. It can be expected that eight to ten 
pounds pressure will be the limit if no new wells are 
drilled and no further supplies of gas located. The 
service is good for nine months in the year and bad for

All distributing and other regulators are seriously 
affected by the corrosive elements in the Tilbury gas; 
this is the reason why varying pressures are difficult 
to regulate. Witnesses claim that the use of coal near­
ly doubles the cost of heating, and that natural gas 
should be restricted entirely to household use. If fur­
naces were taken off in severe weather during part of 
the winter, there would be ample gas for other pur­
poses.

Consumption Data
If the pressure drops from four ounces to one ounce 

the reduction in gas volume is 1.3 per cent. As tem­
perature rises and falls, gas expands and contracts ; 
every five degrees drop in temperature causes one per 
cent, contraction. If gas temperature drops from fifty 
degrees in summer to thirty degrees in winter, causing 
a reduction of twenty degrees, the volume of gas is 
reduced four per cent., and this gives the consumer 
four per cent, more heat, so that contraction by tem­
perature more than compensation for loss in volume 
due to low pressure.

On a gas bill of $10.00 there would be an advance 
of thirteen cents if pressure dropped from four oun­
ces to one ounce. The correct proportion of air for 
proper combustion is 9% parts to one of gas. If vary­
ing gas pressures prevent the use of proper propor­
tions of air and gas, improper combustion results and 
the consumer complains of absence of heat. Great 
waste is also caused in this way. Domestic gas burn­
ers are connected with mixers which are set to draw 
in 9V2 parts of air, but when the pressure drops to 
one ounce the right mixture of air and gas will not 
result.

Air cannot be introduced into the mains or pipe lines 
by gas companies because it forms a highly explosive 
mixture when mixed with gas under pressure. A case 
is cited where fifteen miles of new pipe-line was blown 
up by turning in gas to test the line before air had 
been allowed to escape; the result was that there were 
not a dozen lengths of pipe left worth picking up.

The best results can be obtained from the use of low 
pressure gas, but the present equipment in the homes 
is not suitable. The case of gas engines is cited, where 
low pressure gas gives the best combustion mixture. 
The same principle applies to gas used for cooking 
and other purposes. Satisfactory service was ren­
dered in one home in Petrolia at one ounce pressure. 
Witnesses complain that at times the flame is yellow 
and at other times blue. When the pressure is low the 
efficiency of the flame is impaired and the heat units 
are not utilized. There is no difference in the quality 
of the gas ; it is the same as it was ten years ago ; the 
difference noticed by consumers lies in there not being 
enough air introduced at the burner on account of low 
pressure.

Meters are set to register correctly at two ounces 
when manufactured and tested, but will record ac­
curately at four ounces with the difference that there 
will be a better flow of gas at four ounces. If pres­
sure drops to one-quarter ounce the meter will still 
register the actual amount going through. If gas were 
flowing through a meter at one pound the customer 
would gain, because of the increased density of the 
gas. When pressures are low, the consumer is burn­
ing raw gas instead of gas and air in right propor­
tions.

Many complaints were made by witnesses giving 
evidence at Woodstock, where Tilbury gas is supplied, 
that the odour given off goes through the homes and 
is injurious to health and destructive to furnishings. 
It was brought out that if leaks and unsuitable equip­
ment were given more attention, and more care exer­
cised, the discomfort and annoyance would not be felt. 
The same gas is used elsewhere without similar com­
plaint.

Witnesses complained at all hearings of the increase 
of gas bills when gas supply was lowest. This was 
shown to be due largely to improper adjustment of
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air mixer and larger amount of gas required during 
cold weather.

Transmission
The towns on the Southern Ontario Pipe Line re­

ceive their gas supply according to their relative dis­
tance from the gas field. Those nearest the fields get 
the better supply when shortage occurs. The trans­
mission of large volumes of gas under reduced pres­
sures through long pipe-lines is greatly retarded owing 
to the friction created. This is a serious factor when 
the field is supplying to its limit and a sudden increase 
in consumption takes place, reducing the pressure in 
the lines, so that the gas has to flow faster through 
the line. Duplicate delivery pipe-lines for conveying 
the products of different gas fields to market are a 
great and useless expense.

It was brought out that it is clearly in the interest 
of the consuming public that independent exploraton 
work be encouraged and that where small fields are 
opened (at considerable distance from market but 
within reach of existing pipe-lines), some method 
should be found so that present pipe-lines become the 
carriers of such gas under circumstances encouraging 
ter the smaller.operators.

Field Conditions
The decline of the Tilbury gas field was first indi­

cated when gas compressor stations were first erected 
in 1913 and 1914. In the case of the Tilbury field the 
presence of salt water underlying the gas is found to 
be a great menace to the life of the field because, as 
the field pressures decline, the water invades and seals 
up the porous rock containing the gas. There was a 
general decline in rock pressures in the Union Natural 
Gas Company’s field from 540 pounds in 1912 to 318 
pounds at the present time. In 1915 the open-flow 
measurement of the Union wells was 90,000,000 cubic 
feet. In 1919 it was 33,000,000 cubic feet. Pumping 
outfits have to be maintained on the Tilbury wells for 
keeping the water down. These outfits consist of a 
separate gas engine unit for each well. The Union 
National Gas Company has 171 producing wells and 14 
non-producers.

A former field with conditions somewhat similar to 
those of the Tilbury field was known as the Essex gas 
field. This field supplied the city of Windsor and 
large quantities of gas were exported to Detroit and 
Toledo. The field was drawn on for about ten years 
and ceased suddenly, causing great inconvenience. 
Every gas field begins to decline as soon as it is tapped.

In the drilling of wells in the Tilbury field the gas 
is encountered just above the big water, consequently 
pockets cannot be drilled down so as to form a gather­
ing basin for the water at the foot of the well ; this is 
a serious inconvenience because it makes constant and 
frequent pumping necessary. Wells are tested daily 
and weekly for shut-in pressures. This is a necessary 
part of the field work to determine what gas the well 
is making. Only three wells were frozen during the 
past winter in the Union Natural Gas Company’s field. 
No producing wells were shut in during the winter.

The evidence goes to show that the Union Compa­
ny’s wells and those of the Glenwood and Beaver Com­
panies, situated in the same field, were given the very 
best attention.

The open-flow measurements of all the wells in the 
Tilbury gas field show a decline of about one-third 
according to measurements taken in 1919. There is a 
strong possibility of the Tilbury field being drowned 
out if the output is not materially reduced ; water is 
gaining in the field as pressures are lowered. The gas

is being withdrawn at about one-third of the open- 
flow, which is much too fast for the safety of the field.

Water conditions in the eastern field are not nearly 
so serious and wells will produce down to a very low 
pressure. Tilbury field is a “tank” 'field; one part of 
the field communicates with another through the 
porous rock. In the Welland-Haldimand field there 
are wells where the rock pressures have declined from 
500 pounds to 300.

The open-flow measurement of a well is not the 
amount of gas which the well will deliver into the 
lines; the actual delivery of the well is about one- 
third* of the open-flow.

Large companies look after the field conditions 
more systematically than small companies or indivi­
duals, therefore the larger companies obtain the better 
results.

Recent drilling shows smaller results than formerly ; 
this is true of all the Ontario established gas fields. 
Early drilling in the eastern field brought wells of 
from 200,000 cubic feet to 500,000 cubic feet open-flow 
per day. The Port Colborne-Welland Gas Company 
drilled five wells last year and kept three of them. 
Deep drilling has been tried in the eastern field and 
twelve wells failed. One witness claims that he could 
double his capacity by drilling on his reserve territory 
in the eastern field. In R a inham and Canboro town­
ships the rock pressure has declined from 200 pounds 
to 120. The Chippewa Oil and Gas Company drilled 
eighteen wells in the eastern field at a cost of $21,600 
and had five dry holes. It does not take the full out­
put of all the wells to supply the summer demand.

The wet wells in the Tilbury field vary as to the time 
required to operate pumps. In some wells the water 
can be removed in a few hours; in others a whole day 
is required. All wells are operated to full capacity in 
all the fields to supply the winter demand. Some 
wells in the Tilbury field are being pumped at con­
siderable expense although not producing gas, as it is 
found that this method keeps the water off the adja­
cent producing wells.

In Dover township the six deep producing wells 
which were drilled within the last two years by the 
Union Natural Gas Company, and which were connect­
ed to the Sarnia pipe line, have declined in produc­
tion over one-half since they were drilled in. This is a 
far more rapid decline than that shown by the Tilbury 
wells. It is estimated that the gas field in Tilbury con­
trolled by the Union Natural Gas Company will yield 
58,859,510,000 cubic feet of gas when pressures drop 
to fifty pounds.

Total gas from the Dover wells drilled by the Union 
Natural Gas Company was in December, 1919, 5,961,- 
524 cu. ft. per day, and in February, 1920, 3,439,858 
cu. ft. per day, a reduction of about two and one-half 
million cubic feet.

Producing companies endeavour to maintain a re­
serve acreage in order to drill for increased supply and 
to protect their producing wells.

In the Glenwood Company’s Tilbury wells the pres­
sure is kept back to about 100 pounds to retard the 
flow of water into the wells. If the compressor plants 
were operated, the back pressure against the water 
would he lowered and there would be no gas. The 
Glenwood Company drilled nine wells in 1919, and the 
Beaver Company three, in the Tilbury field. More 
wells drilled in the Tilbury field would deliver the gas 
more quickly but would not increase the supply. The 
pressures would decline so much faster. The Glen-
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wood Company would not keep a new well unless it 
measured over 20,000 cubic feet when brought in.

Twice as many pump-men are required to tend the 
wells in winter as in summer in the Tilbury field. The 
Union Company has sixty-five pumps out of one hun­
dred and sixty-six wells ; siphons are being replaced 
with power pumps as quickly as equipment can be 
obtained and installed. The expense in handling the 
water in Tilbury field is increasing. Water is being 
pumped from wells drilled as recently as 1918 in Til 
bury field, but the greatest amount of water is found 
in the older wells.

The Glenwood Natural Gas Company has spent seven 
years in constructing a plant for removing the sul­
phur content from the Tilbury field. This plant is the 
only one of its kind in existence and is located in the 
heart of the Tilbury gas field. Crude ammonia in 17 
per cent, solution is reduced to 9 per cent, and the 
gas passed through the liquid. The ammonia absorbs 
H2S out of the gas and ammonium sulphide is the pro­
duct. The difficulty is in freeing the ammonia from 
the sulphur. This purifier cannot be operated conti­
nuously because of constant corrosion, which necessi­
tates repairs. The only practical purifying plant is 
the oxide system, but this system develops water 
vapour which condenses and gives trouble. The life 
of a gas pipe varies, depending upon the kind of soil 
in which it is laid, the attack from electrolysis, and 
the corrosive elements in the gas. Some pipes last 
forty years and other only one year.

The Dominion Natural Gas Company operating in 
the eastern fields carries 55,000 acres of operated lea­
ses and 64,000 acres of unoperated leases. Some com­
panies hold ten times as much unoperated as operated 
acreage. The largest area held by the Dominion Com­
pany is where the limits are not yet developed; the 
smaller area is where the district is tested out as in 
the older fields.

The Dominion Company at the beginning of the year 
1919 had 773 wells, and at the end of 1919 had 796 
wells (having drilled 38 producing and abandoned 22 
wells). Seven dry holes were drilled in 1919. More 
wells were drilled by them in 1916 than in 1919, but 
more money was spent on the drilling in 1919. The 
open-flow of the Dominion Company’s wells showed a 
decline between 1906 and 1919 of about 90 per cent., 
between 1907 and 1919 of about 95 per cent., betwmen 
1908 and 1919 of about 50 per cent.

Increased costs of materials and labour prevent de­
velopment work. Shallow drilling has been almost 
abandoned. Deep drilling costs have increased from 
100 to 120 per cent. The Union Natural Gas Com­
pany has stopped drilling operations entirely. Com­
panies cannot get funds invested in the natural gas 
business sufficient to continue exploration work and 
the opening up of new producing territory. The cost 
of drilling a deep well at the present time is from 
$20,000.00 to $25,0'00.00, while wells in the Tilbury 
field cost approximately $2,000.00.

In Dover township, where new gas and oil produc­
tion has been opened up within the last two years by 
deep drilling, there are seven producing wells out of 
twenty, while in Tilbury the Union Natural Gas Com­
pany has 166 producing out of 179. The Union Com­
pany drilled eight wells in 1919 (four in Dover and 
four in Tilbury), not all producers, but got more gas 
in 1919 than in 1918. The Union Company has drilled 
thirteen deep wells. The Tilbury gas field is now 
thoroughly drilled. The drilling of twenty wells in

the township of Dover was an effort to recover pro­
duction. One deep well drilled on Rondeau Provincial 
Park, Kent county, cost $125,000.00 and was a dry 
hole.

There are large areas of gas producing formation" 
underlying vast districts in the province of Ontario. 
The large area held by the National Gas Company, con­
sisting of 30,000 acres in the eastern field, admits of 
great development. After operating for six years ten 
additional wells were drilled ;one of them came in 
with an output of two million and another of one and 
a half million cubic feet per day. This company have 
only eighty-five wells on the 30,000 acres and ten of 
these have been pulled. The territory is good for 200 
wells and the output could be trebled if funds were 
procurable. There are many dry wells scattered over 
the eastern gas territory. One opinion claims that 
there is not enough productive area tributary to the 
city of Hamilton to furnish that city with a full supply 
of gas.

Many wells are abandoned in both the eastern and 
western gas fields, which are not replaced by new 
drilling ;this is a strong factor in decreased produc­
tion. The Union Natural Gas Company spent $250,000 
trying to locate more gas when abnormal conditions 
caused by the war created a shortage.

Waste
Lack of efficient equipment in the consumption of 

gas is responsible for a large percentage of waste. 
There is approximately forty per cent, of waste be­
tween transmission of gas and the consumer’s burner.

Average Waste Percentage.
1918 1919

Sarnia...................................... 24.8 14.5
Petrolia.................................. 41.5 34.0

The decrease is caused by the improvements made 
in the distributing plants.

The unrestricted consumption of gas without char­
ge under freehold agreements is a very great source 
of wastage. In January, 1919, 100 free users consumed
46.400 eu. ft., while 100 pay users in Sarnia consumed
24.400 eu. ft. a difference of nearly 100 per cent. Con­
siderable waste was encountered in defective lines in 
the town of Petrolia, but repairs to these lines result­
ed in reducing the leakage. Some meters were found 
to be ruining slow and these are being repaired and 
tested. The readjustment of all conditions from the 
gas field is required to reduce the waste of gas to a 
minimum.

An excellent idea of Canada’s great mineral wealth 
is given in the Ontario Government’s display at the 
Canadian National Exposition, a feature of which is 
an exact reproduction of the underworkings of a mine 
—a drift in which the latest type of drill is set up 
ready for operation and manned by a typical miner. 
That Ontario is one of the richest provinces in mineral 
resources to be found in the world is apparent from 
a cursory glance at the minerals and metalics and a 
study of the figures that are set forth of the total 
value of the chief minerals produced in Ontario dur­
ing 1919. These include silver, $198,000,000; nickel, 
$150,000,000 ; iron, >80,000,000; gold, $61,000,000; cop­
per, $54,000,000 ; cobalt, $7,000,000. These figures in­
dicate that Ontario produces 45 per cent of the total 
mineral output of Canada, and tell a vivid story of 
the vast natural resources of this province. The ex­
hibit is well arranged and has attracted a great deal 
of attention.
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Northern Ontario Letter
Owing to the high price of silver during the last 

half of August having induced some of the heavy 
holders to release large quantities, quotations com­
menced to recede again during the opening week of 
September. It is not believed, however, that the price 
will long remain at a point near the 90 cents mark, 
but may be expected to again gradually work up to 
not far under $1.00 an ounce.

The leading Cobalt producers, in common with other 
large holders of silver in other parts of the world, 
took advantage of the recent high quotations and re­
leased a large amount of their hoarded stock of bul­
lion. It is still believed, however, that close to $2,- 
000,000 worth of the metal is contained in local vaults.

On Labor Day, September 6th, the members of the 
Imperial Press Conference visited the mining dis­
tricts of this part of Northern Ontario. The magni- 
ture of mining operations together with the other in­
dustries including agriculture and paper manufacture 
appeared to be somewhat of a revelation. The thought 
that all -this wealth lies adjacent to the railway and 
that in the vast stretches lying beyond, no roads have 
yet penetrated, seemed to impress the visitors with 
the importance of the future which is unfolding be­
fore this country.

Arrangements are to be made to enlarge the milling 
equipment of the Beaver Consolidated mines, accord­
ing to unofficial reports. This is said to have been 
made advisable owing to the large quantity of low 
and medium grade ore opened up during the past six 
or eight months. The plan to virtually work the, 
Beaver mine over again promises to have been well 
advised and, in addition to encountering quite im­
portant shoots of high-grade ore, the life of the mine 
has been considerably lengthened by blocking out a 
large tonnage of low-grade ore. It is a quite general 
belief that the Beaver Company, in addition to its 
own earnings, may commence to receive revenue from 
the operation of the Kirkland Lake Gold Mines dur­
ing the coming year. Should such prove to be the 
ease, substantial dividends appear to be indicated for 
the Beaver stockholders.

A rock crusher together with an automatic shovel 
and loader is being installed at the Kerr Lake mine 
for the purpose of handling the large tonnage of low- 
grade ore lying in the dumps, ft is intended to crush 
the ore to about 2y2 inch ring, after which it will be 
conveyed by aerial tramway to the customs mill of the 
Dominion Reduction Company. In the meantime, this 
low grade material is being shipped at the rate of 
about 4,000 tons monthly, and constitutes at least half 
of the total current output from the operation of the 
Kerr Lake. Production from all sources is being 
maintained at upwards of 50,000 ounces monthly.

Ore shoots, quite rich in places, but more or less 
limited in extent, have been encountered on the old 
Lumsden mine. Work has been under way for sev­
eral months, and it is understood an endeavor will be 
made to send out a shipment of ore at a reasonably 
early date.

Leaseholders of the old Ruby Silver property, situ­
ated in the south-eastern part of the township of 
Bucke, close to the old Green Meehan mine, have taken 
out, a small pocket of high-grade ore and will make a 
shipment this month. The shoot is said to have con­

tained about $5,000. Further work is planned witli a 
view to opening up low or medium-grade mill-ore as 
well as possible shoots of high-grade ore.

Plans are being arranged to commence sinking to 
deeper levels on the Oxford-Cobalt property, situated 
in Gillies Limit. Lateral work at the first level has 
not opened up commercial ore but has offered en­
couragement to continue the work to a lower horizon 
and to a point where lateral work may be carried on 
in closer proximity to the contact.

The Gowganda District.
Advice from Gowganda indicates that another ship­

ment of high-grade ore will be made this month, and 
may amount to about ten tons. It is intimated in 
semi-official circles that current output is about equal 
to expenditure, and that in addition a substantial 
quantity of low and medium-grade ore is being block­
ed out. It is also understood the question of installing 
a small mill is under contemplation. Should this 
course be adopted, it is quite reasonable to suppose 
that the winter roads would be taken advantage of 
to haul the heavier parts to the property.

The policy of temporarily patching up the Gow­
ganda road has been adopted by the present Ontario 
Government. This method has already cost the coun­
try between $300,000 and $400,000 for work on this 
27-mile road, and still leaves the field without .satis­
factory transportation. Last year, the defeated gov­
ernment recognized the folly of the policy and decided 
to construct a macadam road, but with the rise, to 
power of the U.F.O.-LL.P. party, this work was dis­
continued and the old game still goes on with the 
mines of the Gowganda field paying the piper.

The first unit of the power plant of the South Ray 
Bower Company, at Gowganda, is said to be nearing 
completion and current may be turned on within a 
short time.

Everywhere throughout the active silver-mining dis­
tricts, including Cobalt, Gowganda, South Lorrain 
and Elk Lake there is a tendency to look to the com­
ing year as one likely to be marked by continued high 
quotations for commercial bar silver, and with this 
belief in mind arrangements are being made to carry 
on work at the fullest possible capacity.

THE GOLD MINES.
The Porcupine Field.

The trend of the price of commodities during the 
past month or six weeks has given rise to the hope 
that a definite turn has taken place in the downward 
motion of the price of material. If this is actually 
the case, net earnings at the gold mines will increase 
accordingly, because with them the gold will always 
command the standard price, while cheaper material 
will reduce the cost of production.

An interesting report originated in Porcupine this 
week in which it is said the Moneta mine which ad­
joins the Hollinger on the immediate west may figure 
in a deal with English interests and may be worked in 
a big way. This property is regarded as one of the 
most favorable of the undeveloped pieces of ground 
lying in close proximity to the producing area. With 
its neighbor the Hollinger Consolidated having actu­
ally mined close to $38,000,000 and with more than 
$40,000,000 more blocked out, and with indications of 
these bodies continuing to enormous depth, the pro­
spect of the Moneta ultimately developing in a satis­
factory manner appear to be extremely good. The
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strike of the Hollinger ore bodies is directly into the 
Moneta.

Concerning this property, it will be recalled that a 
report was in circulation last spring that interests 
identified with the Hollinger had offered 25 cents a 
share for the Moneta, but publicity given to the mat­
ter caused the report to subside.

In connection with opening the Porcupine V.N.T. 
Mines, it is believed the balance of this year may be 
•occupied in de-watering the underground workings, 
etc., but that by early in the new year the property 
will be in full operation. The $30,000 provided in the 
sale of the first block of treasury stock at 15 cents a 
share is to cover this preparatory work, while the sale 
of the next block of 200,000 shares at 30 cents each, 
as per the underwriting arrangement, is expected to 
place $60,000 in treasury with which the mine can be 
brought to the producing stage and probably pay its 
own way. It is just possible the mill may also be 
overhauled and enlarged so as to treat about 150 tons 
daily, in which case the operation would become an 
important one.

Considerable criticism contiuès to centre around the 
Mclntyre-Porcupine’s purchase of a coal property in 
Alberta. Full details are not available, but a good 
many stockholders, particularly those resident in Nor­
thern Ontario and familiar with the situation, are 
expressing open resentment of this attitude of the 
President of the McIntyre Co. employing funds of the 
company on a venture of that kind when the Mc­
Intyre is itself but getting away to a fair start.

The Davidson Company is also under fire. The 
company recently made the proposal that the stock­
holders option at least fifty per cent of their shares 
“until nine months after the completion of a 500- 
ton mill,” but some of the shareholders see in this 
a situation amounting to the same thing as though 
they joined the pool. With their shares tied up, they 
would not be in a position to take advantage of a 
favorable market to sell, nor would they be able to 
get out provided things failed to go well. The com­
pany is said to have arranged with English interests 
to underwrite a large amount of treasury stock, pro­
vided they are given an option on 50 per cent of the 
outstanding stock. Sailing may not be altogether too 
smooth, judging from the attitude of stockholders who 
know there is no law to compel them to either option 
their shares or to place them in a pool.

Reports are current that the Big Hyke property in 
the township of Deloro may resume operations this 
fall. The plan is said to be an endeavor to carry 
work to deeper levels with a view to finding whether 
or not the gold content increases at depth. Values 
from surface to a depth of 100 feet, as shown in work 
done a year or so ago are comparatively low.

A diamond drill is being transported to the Clifton- 
Porcupine property and will be used for the purpose 
of ascertaining the extent of the continuation of ore- 
bodies opened up as a result of the large amount of 
underground work formerly done. This is expected to 
serve as a guide in determining the future develop­
ment policy.

The Kirkland Lake District.

The proposed consolidation of the Kirkland Lake, 
Teck-Ilughes and Orr Gold Mines is one of the chief 
topics of discussion in the Kirkland Lake district. It 
is believed, however, to be altogether too soon to esti­

mate the possibilities, of this being brought about. 
Proposals and counter-proposals will probably be 
made, and no doubt the balance of the year may be 
occupied in an endavor to arrange terms mutually 
satisfactory.

The Ontario Government has placed a force of men 
at work of building a road from the Tough-Oakes 
mine, east through Lebel township to Mud Lake for 
the benefit of the property owners in that district. 
The large amount of activity and the favorable re­
sults being achieved on such properties as the Bid- 
good, Wood-Kirkland, Moffat-Hall and others tends to 
indicate that another gold mining camp of importance 
may be in the making. It is believed advantage will 
be taken of the winter roads to transport a good deal 
of machinery this winter, and a number of properties 
will likely be equipped with mining plants by next 
spring.

Advices from the Argonaut Gold Mines at Beaver- 
house Lake continues favorable, and the decision to 
carry work to a depth of perhaps 500 feet has aroused 
more than ordinary interest. The proving of a mine 
some twelve miles east from the present producing 
part of the Kirkland Lake gold area is regarded as 
being of the utmost significance—especially so on 
account of the mine being on an unbroken belt of rock 
formation extending all the way from Kirkland Lake, 
which makes the intervening territory highly promis­
ing from a mining standpoint.

T. J. Flynn has secured an option on the Patricia 
mine at Boston Creek. The price is said to be in six 
figures, and the option of quite short duration. This 
property was formerly equipped with a small mill, 
but the entire plant was destroyed by fire in 1919, 
and the property has remained idle since that time. 
Dr. Flynn is associated with the Matachewan Gold 
Mines, but whether or not he is in any way acting on 
behalf of that company in the present instance is not 
stated.

On all sides in the gold mining districts of this part 
of the province, everything points to increasing ac­
tivity with the approach of winter and a better labor 
supply.

Mr. P. E. Hopkins, geologist of the Provincial De­
partment of Mines, returned to Toronto this week 
after spending about three months in survey and geo­
logical work in the vicinity of Schreiber, from which 
localities come reports of a gold strike. According to 
Mr. Hopkins’ report, however, it would appear as if 
the prospects of any big output of gold from * the dis­
trict are small. The Jackson claim, which was the 
original strike, is about three miles east of Schreiber. 
Mr. Hopkins states that it is a high-grade gold pro­
spect with considerable galena also showing. The 
quartz vein is situated in Keewatin, close to the gran­
ite. “It is a very narrow high-grade gold vein,” 
said Mr. Hopkins, speaking of the discovery, “it is 
likely that more little veins will be found, but whether 
they will amount to anything I could not say.” He 
was of the opinion that the veins would prove too 
small to be worked. The prospect looked promising, 
however, and formations in the district might promise 
further discoveries. Mr. Hopkins is getting out a 
map of the whole district showing the .territory fif­
teen by ten miles which should prow of value in 
further prospecting work.
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TORONTO MINING STOCKS.
Following are the average quotations for gold, sil­

ver and miscellaneous stocks on the Standard Stock 
Exchange, Toronto, for week ending September 4th, 
1920.

Silver. High Low Last
Adanac Silver Mines, Ltd. . . ■ 2i/2 2 2i/s
Bailey....................................... 5 43/4 43/4
Beaver Consolidated............ • 421/2 39 42
Chambers-Ferland................ 7 7 7
Cobalt Provincial................ . 45 43 44
Gifford.................................... . li/, iy8 1%
Hargraves ............................... • m 11/2 1%
La Rose................................... . 331/2 331/2 331/2
McKin.-Dar.-Savage.............. . 58 55 55
Mining Corp. of Canada . . . . 1.80 1.60 1.65
Nipissing................................. . 11.05 10.25 11.00
Ophir....................................... 2i/> 2 21/2
Peterson Lake....................... . 131/2 131/4 131/2
Temiskaming.......................... . 33 33 33
Trethewey............................... . 27 25 251/4

Gold.
Apex........................................ - l7/s iy> 1%
Atlas........................................ . 13 13 13
Boston Creek Mines .. .. ,. . . 17 17 17
Dome Extension.....................
Dome Lake..............................

. 381/,

. 4
361/2 381/2

Dome Mines............................ . 12.50 12.25 12.25
Gold Reef............................... • 3i/s 23/4 31/s
Hollinger Consolidated .... 5.80 5.70 5.80
Keora...................................... ■ 161/2 15 151/4
Kirkland Lake....................... . 531/, 521/2 52 y,
Lake Shore M. Ltd.................. . 1.15 1.13 1.15
Mclntvre................................. 1.98 1.93 1.93
Moneta.................................... . 10 10 10
Newrav Mines, Ltd.................. 6 6 6
Porcupine Crown.................... . 25 25 25
Porcupine V.N.T.................... . 243/4 24 243/4
Preston East Dome................ - 2Ys 2i/s 2i/s
Schumacher............................ • 181/2 181/, 181/,
Teck-Hughes........................... . 10 10 10
Thompson Krist..................... • 814 8 8
West Dome.............................. • 61/2 61/4 61/4
West Tree Mines Ltd............. - Si/, 5% SU,

Miscellaneous.
Rockwood Oil, Gas................ . 3y2 3% 3-3/s
Vacuum G................................. . 25 24 241/2

TORONTO COAL PRICES.
Toronto, September 9.—Toronto coal dealers re­

port that hard coal is particularly tight and that 
there is practically no production. Last week’s prices 
remain unchanged, mine run still being quoted at 
$14,25 to $14.50 f.o.b. Toronto : Smokeless coal $14.50 
to $15.00; hard coal $8.00 to $11.50 gross tons at 
mines, American funds.

METAL QUOTATIONS.
Fair prices for Ingot Metals in Montreal Sept. 9th 

1920. (In less than carload lots).
Cents per lb.

Copper, electro...................................... 233/4
Copper castings...................................... 23y2
Tin...................................................... 53 "
Lead.................................................... gy2
Zinc........................................................ 10y2
Aluminun^........................................... 35
Antimony........................................... g 3/

September 10, 1920.

NOTES FROM THE NOVA SCOTIA COLLIERIES
Production of Cape Breton Collieries of Dominion 

Coal Co.
The total coal output for the month of August was 

about 9,000 tons less than the total output for July. 
The total output last month reached 260,667 tons, Avhile 
the output for July was 269,116 tons. The output for 
August, 1919 totalled some 242,495 tons. Several one 
day strikes and accidents to machinery is responsible 
for the low output last month. The following are the 
individual outputs of each colliery.

Tons.
No. 1 ................................................. 28,693
No. 2 ................................................. 44,564
No. 4 ................................................. 25,537
No. 6................................................. 19,980
No. 9................................................. 19,541
No. 10................................................. 10,317
No. 11.................................................  14.634
No. 12................................................. 14,520
No. 14................................................. 15,939
No. 15................................................. 9,066
No. 16................................................. 13,078
No. 17................................................. 2,540
No. 21................................................. 13,442
No. 22 ................................................. 16,898
No. 24 ................................................. 3,979

Total .. ......................................  260,667
The interesting features of the individual produc­

tion of the collieries is the high percentage of Emery 
Seam coal, which exceeded eleven per cent of the total ; 
the recovery of output rate in the Waterford District, 
and the appearance of No. 17 as a substantial producer, 
and the comparatively small quantity of coal coming 
from the older mines in the Glace Bay District, from 
Nos. 2 and 9 in particular.

The shaft of the hoisting engine at No. 12 Colliery 
broke recently, and repairs may necessitate the idle­
ness of this colliery for several weeks. In the mean­
time every effort is being made to place the men at 
the neighboring collieries.

Labor Matters
The Royal Commission is holding final sessions in 

Sydney, and its Report is shortly anticipated. The 
miners’ leaders are endeavoring to affect the findings 
of the Commission in their favor by giving out inter­
views to the newspapers threatening serious trouble 
unless their demands are granted in full. The judicial 
status of the Commission, and the etiquette of the ju­
dicial procedure is meeting with scant recognition.

In view of the undertaking of the U. M. W. repre­
sentatives in Montreal in January 1918, which was 
that wage rates and conditions in the United States 
were not to be made the basis of comparisons with 
wage rates and conditions in Nova Scotia, it is reveal­
ing to note the statement of the President of the U. 
M. W. in Nova Scotia, recently given out, as follows : 
“One thing is certain, if the United States branches 
succeed in obtaining their demands for increased rates, 
which they have made, we, of the Canadian United 
Mine Workers, will make the same demands here, and 
we will press to have them granted. In this we shall 
have the support of the American miners without 
doubt.” The President of the Nova Scotia District 
also expressed his opinion that “nationalization of 
mines will prove to be the only cure for the miners’ 
troubles, which exist over the world today.”
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Miners’ Relief Societies.
A disappointingly retrograde step was recently 

taken by the miners and steel-workers at Sydney 
Mines, who voted for the dissolution of the Benefit 
Society which, since the full operation of the Work­
men’s Compensation Act, has afforded relief payments 
in disability to work arising from sickness. This ac­
tion is the more surprising, as the Glace Bay miners 

’have decided to increase the extent of their payments 
and the scope of the benefits. It has been establish­
ed by careful recording of statistics over many years 
in the Cape Breton coal-mining districts that two- 
thirds of the disability to which the miner is subject 
arises from sickness, and only one-third from occupa­
tional accident and disease. Where the sick benefit 
societies have not been in existence, the miners have 
usually been frequently requested to contribute to 
pithead collections for relief of the victims of sickness, 
and while this system has not of course proved satis­
factory or equitable in practice, it has also made great­
er demands than the regular dues of the sick societies 
upon men who are thoughtful towards their neigh­
bors’ misfortune.

New Bankhead for Nova Scotia Steel & Coal Co.
The Nova Scotia Steel & Coal Company will shortly 

erect a concrete and steel bankhead at the Jubilee 
Colliery, Sydney Mines. The existing bankhead was 
not intended to serve as a permanent erection, and it 
possesses some inconvenient features. A bankhead 
capable for handling an immediate tonnage of 1,200 
tons, and an ultimate tonnage of 2,500 tons daily is 
projected. Two electric winding engines are proposed, 
one to handle the coal from the lower seam, and one 
to deal with the upper seam output. Modern screen­
ing arrangements, including picking belts and shaking 
screens of the “Marcus” type will be employed. Box­
car loaders are also to be provided. The bankhead 
and its equipment will be electrically operated and 
will include the labor-saving arrangements for tub­
handling that are usual in modern bankheads.

The underground equipment of the Jubilee Colliery 
is of modern type, including electric storage-battery 
locomotives. The longwall method has been used with 
success, the thickness of the seams and the roof cover 
being, both in the upper and lower seams, well adapted 
to the longwall system of mining.

JUDGMENT AGAINST GRANBY COMPANY IN 
DISPUTE OVER TITLE TO CASSIDY 

COLLIERY SITE.
In giving judgment in favor of the Esquimalt and 

Nanaimo Railway Company, of Vancouver Island, in 
a very important settlers’ rights suit, entitled E. & N. 
Railway vs. Wilson & McKenzie, Mr. Justice Gregory 
finds that the Granby Mining Company loses its title 
to the property on which it built the fine town of Cas­
sidy a few years ago. The Granby Company has an 
investment there of close on a million and a half- 
dollars.

It is quite/ certain—the fact is even mentioned by 
His Lordship in giving his judgment—that the case 
will be carried finally to the Privy Council in London. 
The Granby people are carrying on mining operations 
at Cassidy, which is a prosperous and growing mining 
centre, and work will it is understood, go ahead i*i 
any event until the disposal of the case by the high­
est court.

First, the appeal will be taken to the highest court 
in British Columbia at the sittings in October in Van­

couver, and it may be possible to secure final judg­
ment in London some time next year.

The Granby Company purchased the property from 
Messrs. Wilson & McKenize, who were executors of the 
estate of the late Joseph Ganner and Mrs. Dunlop. The 
property involved is in the Cranberry district, a few 
miles south of Nanaimo. The parties named had re­
ceived the coal lands under the Settlers’ Right Act, 
having been in possession of the surface rights prior 
to the building of the E. & N. Railway. Upon applica­
tion a crown grant was isued to the Granby Company 
by the Government about three years ago. On Fe­
bruary 18, 1918, the E. & N. Railway brought suit for 
a declaration that the crown grant is null and void, 
and that the plaintiff railway company is the proper 
owner of the coal under the old grant made by the 
Dominion Government in consideration of the build­
ing of the railway.

The trial was held at Victoria in January and Fe­
bruary of this year.

“It seems to me to be abundantly established,” said 
Mr. Justice Gregory, in giving a written decision of 
considerable length, “that the legal estate in the dis­
puted lands is in the plaintiff company, and that it is 
the proper party to bring the action.” His Lordship 
adds that he agrees with the ground set up by Mr. 
Davis in his argument that there was no proper hear­
ing of all parties concerned as provided by the sta- 
tensively into the six other questions raised by Mr. 
Davis in his argujnent.

Mr. Taylor, for the Granby Company, had urged 
quite vigorously that no hearing before the L.ieute- 
nant-Governor-in-Council, qf which the plaintiff was 
entitled to notice, was necessary. He urged that the 
hearing was an act of the executive, that it was secret 
and could not be inquired into, and that in any case 
the executive probably had complete information be­
fore it before giving the crown grant to the Granby 
Company.

THE LATE MR. BEN COOKE.

Mr. Ben Cooke, who for fourteen years acted as drill 
demonstrator, and service man for the Canadian In- 
gersol-Rand Co., died at his home, Garson Quarries, 
near Winipeg, Manitoba, on August 26th, after a short 
illuess.

Mr. Cooke was a mining man of wide experience, 
having started liis mining career some thirty five 
years ago in the old Phosphate Mine near Buckingham, 
Quebec. Working from there through the various min­
ing camps of the east and middle west through to 
British Columbia. He also spent considerable time in 
the Sudbury district, working at the Canadian Cop­
per Co. as foreman of the rock house at the old Cop­
per Cliff Mine. He also had an extensive experience 
in the contracting field, having for some time been 
in charge of the Kenora Office of the Canadian Inger- 
solLRand Co., Limited, during the time they were 
double tracking the C. P. R. between Fort William and 
Winnipeg. He was also for some time in charge of 
drilling for the Cooke Construction Co. on their work 
at the Halifax Terminals, in Halifax, N. S. and with 
the Norman McLeod Construction Co. when they ex­
cavated the rock for the Spanish Aero Car installa­
tion at Niagara Falls, Ontario.

He leaves a widow and three children.
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Ontario’s Metalliferous Production, First Half
Year-1920 '

Returns received by the Ontario Department of 
Mines for the six months ending June 30th, 1920, are 
tabulated below, and for purposes of comparison the 
quantities and values are given for the corresponding 
period in 1919. Tons throughout are short tons of 
2000 lbs.

General Remarks.
The aggregate output from metalliferous mines, 

smelters and refining works of the Province of On­
tario for the six months ending June 30th shows a con­
siderable increase in value over the 1919 figures. For 
the first time since 1903, when the Cobalt silver camp 
was discovered, the output of gold exceeds that of sil­
ver in valuation. The new electrolytic refinery of the 
British American Nickel Corporation is now in opera­
tion at Deschenes, near Ottawa.

Product.

Gold................................................
Silver............................-..............
Platinum metals....................
Cobalt (metallic).........................
Nickel (metallic).........................
Nickel Oxide...................................
Cobalt Oxide................................
Other Cobalt Compounds............
Nickel Sulphate and Carbonate
Lead, pig .........................................
Copper Sulphate............................
Copper, blister..............................
Nickel in matte exported* .. 
Copper in matte exported* .. .
Iron Ore, exported x...................
Iron, pig !....................................

Total....................................

. (ounces) 

lbs.

tons

Gold.
Ontario’s position as a producer of gold is becoming 

increasingly important. For the first half of 1920 
the output was nearly 22 per cent, greater than the 
1919 production. Production of gold by individual 
mines is presented herewith :

Porcupine.
Hollinger .. ..
McIntyre............
Dome....................
Porcupine Crown 
Dome Lake .. .. 
Northcrown .. .. 
Davidson............

$2,928,079
1,085,298

989,566
70,017
46,809
31,019
13,489

Total $5,164,277

*Copper in matte was valued at 13 cents and nickel 
at 25 cents per pound in 1919. For 1920 the values have 
been placed at 14 and 28 cents per pound respectively. 
The total matte produced contained 15,030 tons of nick­
el and 7,705 tons of copper. See heading “Nickel- 
Copper" for explanation.

xTotal shipments of iron ore were 13,962 short tons 
worth $74,073.

ITotal output of pig iron was 321,826 tons valued at 
$8,255,916. Figures in the table represent proportional 
product from Ontario ore.

Kirkland Lake.
Lake Shore .............................
Kirkland Lake.......................
Teck-Hughes..........................

243,977
137,676
125,137

Total............................... $506,790
From miscellaneous mines the output was $17,138, 

of which the Argonaut in Gauthier township contri­
buted $16,938. There was also a recovery of gold worth 
$2,498 from nickel-copper refining operations. In ad­
dition gold mines produced 49,156 ounces of silver 
worth $56,364. During the period 673,694 tons of ore 
were milled — the milling capacity at Porcupine at 
the end of June was 5,296 tons and at Kirkland Lake 
330 tons daily. The 150-ton mill of the Wright-IIar- 
greaves mine at Kirkland Lake is nearing completion.

Quantity Value $
1920 1919 1920 1919

277,656 231,729 5,690,504 4,666,759
4,474,322 5,744,172 5,077,028 5,951,362

184. 45 30. 08 12,433 1,805
113,239 59,337 266,045 93,157

4,854,979 5,147,745 1,696,Q87 1,825,347
3,491,544 5,503 814,070 1,567
388,318 202,912 645,873 301,791

1,417 26,289 1,029 16,164
159,183 133,732 15,308 15,531
749,820

89,939
2,918,153

1,481,204 71,006
4,497

470,949

54,802

3,080,492 452,055
9,527 7,072 5,338,120 3,535,915
4,434 4,341 1,241,520 1,128,753
2,189 5,804 18,512 44,309

28,771 24,095 738,079 670,512

Silver.
22,101,580 18,759,829

The quantity of silver marketed during the period
was considerably less than the output. An average 
price of $1.30 per fine ounce obtained for the first 
quarter of 1920, while for the half year the average 
New York price was $1.17 for silver in the open mar­
ket as distinguished from the fixed price, retroactive 
to May 13th, of $1.00 per ounce (1000 fine) under the 
Pittman Act for metal produced, smelted and refined 
exclusively within the United States. For the month 
of June the average open market price in New York 
was 90.84 cents. This disadvantage to the Ontario 
producer, however, was more than offset by the ex­
change rate. Since June the export price of silver 
has risen gradually until it approaches the quotation 
for domestic silver.

During the period a total of 4,474,322 ozs. worth $5,- 
077,028 were marketed. Of this total 225,513 ounces 
came from the Miller Lake O’Brien and Castle pro­
perties at Gowganda, 23,414 ounces from nickel-copper 
refining operations and 49,156 ounces from gold ores. 
Some producers of silver were paid for the cobalt con­
tent of ores, concentrates and residues marketed. In 
all $138,311 was received for 296,116 pounds.

Refineries.
During the half year 1,445 tons of ore, 581 of con-
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centrâtes and 1,185 tons of residues were treated in 
the southern Ontario refineries located at Thorold, 
Doloro and Welland for a recovery of 1,477,490 ounces 
of silver in addition to arsenic, metallic nickel, metal­
lic cobalt and compounds of these last mentioned met­
als. The companies operating were the Coniagas Re­
duction Co., Deloro Smelting and Refining Co., and 
Metals Chemical Ltd., respectively. The last mention­
ed operated for the first three months of the year 
only, after which the plant was taken over by Ontario 
Smelters and Refiners Limited. Alterations in plant 
and process were made, which prevented production 
during the second quarter of the year. This new com­
pany also owns the plant at Chippawa formerly oper­
ated by the Standard Smelting and Refining Com­
pany. Copper sulphate was recovered from residues 
by one of the companies. It should be pointed out. 
that the output of metallic nickel oxide from silver 
ores is small compared with that from nickel-copper 
refining. Only 203,713 lbs. of metallic nickel and 15,- 
384 lbs. of oxide were marketed. In the table under 
the heading “Other Cobalt Compounds” are included 
cobalt carbonate, hydroxide, sulphate and acetate.

Nickel-Copper.
During the half year 627,681 tons of ore were raised 

and 520,705 tons smelted, the total output of nickel- 
copper matte being 28,365 tons containing 15,030 tons 
of nickel and 7,705 tons of copper. The British Amer­
ica Nickel Corporation and the International Nickel 
Company of Canada worked the Murray and Creighton 
mines respectively, while the Mond Nickel Company 
raised ore from the Garson, Levack, Bruce, Worthing­
ton and Victoria No.l.

Refineries.
As regards shipments of matte, 7,944 tons went, to 

Canadian refineries at Port Colborne, Ont., and De- 
schenes, Que., 16,323 tons to the United States, and 
1,123 tons to Wales. During the period the new 
electrolytic refinery at Deschenes commenced opera­
tions and had 1,185 tons of matte in process on June 

* 30th although no refined metals were ready for mar­
ket at that date. The new plant which permits recov­
ery of metals of the platinum group in pure form 
is reported to be working very satisfactorily as is also 
the smelter at Nickelton, one mile from the Murray 
mine, where the ore is smelted direct without prelimin­
ary roasting. In addition to metallic nickel, nickel 
oxide and blister copper, there was a by-product re­
covery at Port Colborne of the precious metals, gold, 
silver, platinum, palladium, rhodium, ruthenium, os­
mium and iridium. There was also a small recovery 
of copper in the United States from Ontario silver 
ores.

Iron Ore and Pig Iron.
Shipments of siderite ore from the Magpie mine by 

the Algoma Steel Corporation and of briquettes pro­
duced from magnetite ore by Moose Mountain, Ltd., 
Hutton township, totalled 13,962 short tons valued at 
$74,073. The first mentioned used its entire output 
in the blast furnaces of the Corporation at Sault Ste. 
Marie, while the latter shipped its product to Quebec 
and the United States. The new Helen mine of the 
Algoma Steel Corporation has been diamond drilled 
and it is estimated that over 100 million tons of siderite 
are available for mining.

The pig iron output by the Algoma Steel Corporation 
at Sault Ste. Marie, Steel Co. of Canada at Ham­
ilton and Canadian Furnace Company at Port Colborne

was 321,826 short tons valued at $8,255,916. Only 58,- 
387 tons or 8.94 per cent, of the total of 653,137 tons 
or ore charged to the 7 furnaces in blast was of domes­
tic origin, the balance being imported from the United 
States. Furnaces of the Midland Iron and Steel Co., 
Parry Sound Iron Co., and Standard Iron Co., were 
not operated during the period. The output of steel 
from pig iron was 337,048 tons valued at $1,661,570. 
These figures do not include any secondary steel pro­
duced in the electric furnace from scrap iron and 
turnings.

Lead.
The entire output of pig lead came from the mine 

and smelter near Galetta on the Ottawa River oper­
ated by the Kingdon Mining, Smelting and Manufac­
turing Company. The product was consigned to the 
Jas. Robertson Company, Limited, of Montreal, manu­
facturers of plumbing supplies. There is a small re­
cover}- of lead from the silver ores of Cobalt treated 
in the United States refineries, returns of which are 
received at the end of the calendar year. *

PRODUCTS OF THE MINES USED IN PAINT AND 
VARNISH INDUSTRY.

A statistical review of the paint and varnish in­
dustry in 1918 in Canada, issued by the Dominion 
Bureau of Statistics, shows a varied use of the pro­
ducts of the mine in use as solvents, pigments and 
fillers.

Of interest to the coke oven industry is the use dur­
ing 1918 of the following thinners and solvents, which 
are, or can be, the product of coal distillation :

Quantity Value

Creosote (gals.)............. ......... 53,073 13,747
Naptha (gals.)................. .... 904,673 286,053
Benzine etc. (lbs.)........... .........  2,863,110 166,711
Benzol (lbs.) .. . 16,133

Among the pigments and driers, is noted the use of 
7,198,248 pounds of zinc oxides and lithopone, valued 
at $721,527, and 1,462,636 pounds of white lead, valued 
at $168,255.

As a filler, there was used the following :
Quantity Value
pounds $

Asbestos . .................................. 3,738,230 24,325
Barytes..................................... 4,326,670 76,278
Whiting......................... '..... 8,422,276 116,817
pig Lead.................................. 10,593,351 874,638

Among the exports from Canada during 1918 is in­
cluded 588,229 pounds of cobalt oxide and cobalt salts, 
valued at $853,737, together with mineral pigments, ox­
ides and ochres totalling 15,389 hundredweight and 
valued at $18,377.

Among the exports into Canada are included con­
siderable quantities of various preparations of lead, 
ochres and umbers, metallic oxides, zinc and coal tar 
bases.

It is evident from the statistics of the Bureau that 
the paint and varnish industry is an important cus­
tomer of our mines, and that notwithstanding that over 
$17,000,000 of paints and varnishes were manufactured 
in Canada during 1918, there still remains further room 
for expansion in the business, seeing that imports to­
talled $6,309,836 worth in the same period. Of course, 
much of this import value was made up of primary 
products which enter into the finished article, and are 
not the product of Canada.
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Stench Warnings in Metal Mines
By A. C. Fieldner (Chemist Bureau of Mines) and 

S. H. KATZ (Assistant Physical Chemist,
Bureau of Mines).

Signals and warnings are necessarily of such a 
nature as to be perceived through one of the five 
senses. Most signalling devices appeal to the eye or 
the ear, and the principal means of sending a warn­
ing from the surface down to the miners in a metal 
mine has been by messengers, electric gongs or lamps, 
telephones, interrupting the flow of compressed air or 
introducing water in the compressed air lines.

Recent investigations (Katz, S. H., Allison, V.C., 
and Egy, W. L., Use of Stenches as a Warning in 
Mines, Technical Paper 244, 28 pp., 1920) of the 
Bureau of Mines in co-operation with several large 
metal-miners through the sense of smell are exceed­
ingly simple to install and are on the whole as 
effective as any other system heretofore used.

Briefly, the door or stench system of warning con­
sists of injecting one-half to one pint of a very strong 
smelling liquid (preferably one with a vile odor) into 
the main compressed air line at the surface. The air 
current quickly vaporizes the stench liquid and car­
ries it to all parts of the mine where compressed air 
is used. Thus miners in working places operating air 
drills receive a positive warning to come to the sur­
face within a few minutes after the stench has been 
introduced at the surface.
Nature of Stench Liquid:

Obviously a stench liquid much not produce a pois­
onous or injurious vapor. The warning must he 
harmless under all possible conditions. The odor pre­
ferably should be disagreeable rather than pleasant in 
order to be most effective as a warning, and should 
be distinctive so that there would be no danger of 
mistaking it.

Of the large number of substances investigated, 
ethyl mercaptan (C2H5SH) has proven most suitable 
from the standpoint of cost, availability and effec­
tiveness. Ethyl mercaptan is a volatile liquid boiling 
at 98 deg. F. and freezing at 228 deg. F. below zero. 
It has a disagreeable and characteristic skunk-like 
odor which will not be mistaken for any odors com­
monly found in mines. Less than 0.01 per cent by 
volume of ethyl mercaptan vapor in air will give a 
strong odor.

Ethyl mercaptan may be obtained from certain 
chemical manufacturers at a cost of approximately 
$2.25 a pound. It is not usually kept in stock by 
drug and chemical dealers. For this reason, experi­
ments have also been made with amyl acetate, artifi­
cial “banana oil,’,’ which may be purchased from 
any chemical supply house or dealer in paints and 
lacquers.

Amyl acetate does not evaporate as quickly as ethyl 
mercaptan and requires a somewhat larger quantity 
to give a strong odor ; however, in actual mine tests it 
proved quite effective and may be used as a second 
choice when ethyl mercaptan is not available. The 
odor is distinctive but rather pleasant to most people, 
and therefore is not so suitable a warning as the 
stench.
Practical Tests in Metal Mines:

Practical tests of stench warnings have been made 
with excellent results in the following mines :

North Butte Mine (copper), North Butte Mining 
Co., Butte, Mont.

Central Mine (gold), North Star Mining Co., Grass 
Valley, California.

Empire Mine (gold), Empire Mining Co., Grass 
Valley, California.

Bennett Mine (iron), Bennett Mining Co., Keewat- 
in, Minnesota.

Caspian Mine (iron), Pickands, Mather and Co., 
Caspian, Mich.

The test at the Caspian mine with ethyl mercaptan 
was especially successful. A. H. Trestrail, range 
safety inspector, stated on coming to the surface after 
this test was made, that “the entire fourth level was 
completely saturated in about 2% minutes and that 
there could be no mistake in detecting the odor.” As 
a result of this test Pickards, Mather and Co. plan 
to install stench injectors on the air lines of all their 
underground ore mines.

Amyl acetate was used in the test at the Central 
mine, at Grass Valley, California. The time required 
for thet warning to traverse various distances in the
mine are given in the following table :

Observer Distance by pipe, Time in
No. Feet. minutes.

1 4000 3
2 4800 10
3 3600 7
4 3800 4
5 7800 8

The warning was positive in all cases.
Quantity of stench liquid required for test:

One and three-fourths pints of ethyl mercaptan or 
three and one-half piuts of emy] acetate are required 
for each 100,000 cubic feet of free air (compressed 
air and ventilating current) entering the mine per 
minute.

The injector is easily constructed from a stout 
glass cylinder, or an air-tight metal cylinder with a 
sight glass, and capable of withstanding the pressure 
in the line. It is connected both above and below the 
liquid to the air line with short one-half inch pipes. 
The stench liquid is put in through a removable plug, 
a valve is placed in the pipe below the liquid and one 
in the pipe above, the latter to allow air at the line 
pressure to fill the space emptied when liquid flows 
into the air line. Satisfactory results have been ob­
tained by simply running the stench into the air line 
with no baffle for holding the liquid up to the pass­
ing air. Such an installation need not cost more than $20 
to $30. Complete instructions for making stench warn­
ing tests and details of apparatus required are given 
in Bureau of Mines Technical Paper 244, which may 
be obtained by writing to the Director of the Bureau 
of Mines, Washington, D.C.

Stench warnings are not considered suitable for use 
in coal mines, as the stench must be introduced into 
the ventilating current which travels at a much slow­
er velocity than the compressed air used in operat­
ing drills in metal mines.—U.S. Bureau of Mines, 
Reports of Investigations.
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CYANIDE IN CANADA.
(By J. A. McRAE, Cobalt, Ont.)

A peculiar situation is developing in connection 
with the use of cyanide at the precious metal mines of 
Canada, particular in the silver and gold mining dis­
tricts of Northern Ontario, including the Cobalt, Por­
cupine and Kirkland Lake fields.

Up until quite recently, the Cassel Cyanide Com­
pany, of Glasgow, Scotland, supplied the great ma­
jority of the mines with cyanide, the price of the che­
mical ranging from around 16c a pound before the 
war up to about 24c a pound at the present time. 
Although the increase has amounted to about fifty 
per cent above pre-war prices, yet it is interesting to 
note that the manufacturers of similar grade cyanide 
in the United States are charging the American con­
sumer about 35c a pound. In fact at one time during 
the war, the price of the chemical in the United 
States soared to over a dollar a pound. As to this, it 
has always been more or less a mystery why the Cas­
sel Cyanide Company of Glasgow did not take ad­
vantage of this opportunity to enter the remunerative 
United States market. This is a condition which has 
given rise to wonder as to' whether or not "the manu­
facturers may have some understanding among them­
selves as to what field the)7 are to bid for business.

The New Competitor.
Recently, however, a new competitor has entered 

both the Canadian and United States field, even ex­
tending its activities to Mexico. This is the Ameri­
can Cyanimid Company, of Niagara Falls. Moreover, 
it has become quite evident that its bid for trade is 
one to be reckoned with quite seriously. Already the 
mines of the great silver mining camp of Cobalt are 
procuring the greater part of their cyanide from this 
new source, and although the inconvenience caused by 
using this low grade article is considerable, yet the 
saving in cost is said to more than compensate for 
this added inconvenience.

It is now interesting- to learn that the leading gold 
mines of Canada are turning their attention to the 
possibility of effecting a saving by using the low grade 
cyanide, toward which end the Hollinger Consolidated 
and the Dome Mines have each ordered a carload 
and will conduct exhaustive experiments. Should the 
tests prove to be satisfactory, it conveys the threat of 
possibly eliminating the Cassel Cyanide as a serious 
competitor.

The truth appears to be that although the product 
of the American Cyanimid Company is low grade as 
compared with the Cassel cyanide, yet by using large 
quantities of the low grade material the same result 
is obtained, and that about 19 or 20 cents worth of 
the low grade material goes as far as about 24 cents 
worth of the high grade article.

It seems to be quite obvious, therefore, that in order 
to continue to do business in this country the Cassel 
Cyanide Company will be obliged to do some close 
figuring and possibly reduce its price to around 19 
cents a pound. In event of this, the mines would prob­
ably be found giving the high grade article the pre­
ference.

An Expression of Fear.
Among certain representative mining men the fear 

is expressed that the precious metal mines are beset 
with danger on account of the present situation. They 
point to the fact that in the chemical industry in va­
rious countries a careful study reveals the fact that

when one competitor begins to find business unpro­
fitable it is very often found ready to retire entirely 
from the field, its successful rival paying a fair amount 
as compensation. This gives rise to the thought that 
were the American Cyanimid Company to offer the 
Cassel Cyanide Company a lump sum to retire from 
the Canadian field, just what would be the result? In 
event of this it is asked, would the successful compe­
titor be willing to continue to sell cyanide at the pre­
sent extremely low margin of net profit, or would ad­
vantage be taken of the opportunity to increase net 
earnings.

The mining men anticipating the possibility of such 
a result as that outlined are in the minority, and the 
majority seem to believe the Cassel Cyanide Company 
will never retire from the field. It is due to this that 
close observers scent the smoke of a possible battle, 
in a contest wager on the one hand by the Cassel Cya­
nide Company and on the other by the American 
Cyanimid Company. It is intimated that interests 
closely associated with the Dupont Powder Company 
are vitally interested in the affairs of the American 
Cyanimid Company. This being so a lively contest 
may develop provided the Cassel Cyanide Company 
decides to remain in the field.

Those who have followed the trend of developments 
in every phase, are free to admit that the fears ex­
pressed have some little foundation, and that the pre­
sent is the time for mine operators to give the matter 
careful study.

First of all, the body best suited to take up the ques­
tion is the Ontario Mining Association, representing 
as it does the great majority of precious metal mines 
in this country. It does not seem to be too much to 
expect that this association might find it advisable to 
encourage the Cassel Cyanide Company to remain in 
the field as a serious competitor for Canadian business.

Cassel Cyanide of Canada, Ltd.
This view is strengthened by the fact that only a 

few months ago, the Cassel Cyanide Company of Ca­
nada, Ltd., was incorporated as a subsidiary of the 
parent company in Glasgow. While the functions of 
this new organization have never been officially out­
lined, there are many reasons for believing that it may 
prove to be the nucleus of a powerful company on this 
continent, with a large plant to be erected along the 
border of the two countries, Canada and the United 
States, and bidding for the trade of the entire con­
tinent.

Competition of this kind would likely be beneficial 
to the mines, as it would tend to reduce the price of 
cyanide to a minimum.

To sum up the situation : On the one hand is the 
possibility of competition being eliminated with re­
sults not beneficial to the mines, while on the other 
may be seen the possibility of competition being ul­
timately intensified. The question is: Which will it be?

QUICK LOADING OF COAL FREIGHTER.
What is claimed to be a world’s record in the load­

ing of a coal freighter was established by the Balti-. 
more and Ohio Railway at its Curtis Bay coal piers 
<»n May 10th. A cargo of 6,967 tons of coal was placed 
in the S. S. “Malden”, belonging to the New England 
Gas Company, in 2 hours 44 minutes, an average of 
2,548 tons an hour. The “Malden” is well known in 
Cape Breton ports from whence she has freighted coal 
for the Everett Gasworks.
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Contribution of Oil Geology to Success in Drilling
(Bulletin of Associated Petroleum Engineers).

The question is frequently raised as to what propor­
tion of geological work has resulted in successful wells 
or what proportion of favorable structures bave ul­
timately been found productive. In the early days 
of applied geology the percentage of success was not so 
high as now. Since then geology has attained a high 
degree of efficiency and accuracy and has become a 
recognized branch of engineering applied to the oil 
business. During the first few years of this century 
oil was suposed to be found mainly in anticlines, or 
rather, geologists were supposed to credit oil as exist­
ing only in anticlines, as anticlines constituted the 
most important type of geological structure that geol­
ogists then knew to be productive. During the past 
fifteen years the situation has changed to such an 
extent that a considerable number of other types of 
structure are known to be petroliferous in regions 
where other conditions are satisfactory. Every par­
ticular type of structure is given a technical name and 
studied from the standpoint of the habit of oil when 
associated with that particular type.

When we realize that fully ten different classes 
and twenty sub-classes of geological structures are 
favorable for oil, we understand the complexities of 
the petroleum geologist’s work. His difficulties are 
doubled when it is necessary also to consider the 
degree of metamorphism or natural alteration in char­
acter of the strata, their hardness and porosity, the 
number and character of the “sands” that are expected 
to be productive, their known or calculated depth, 
whether certain beds are persistent or lenticular, their 
geological age, water conditions, etc. Although some 
persons expect a geologist or petroleum engineer to 
be infallible in his advice, it is generally understood, 
after a realization of the difficulties encountered in 
making predictions, that infallibility may not reason­
ably be expected and that the percentage of successful 
wells depends not only on the accuracy and quality 
of the geological work and the abundance of geological 
outcrops but also on the variability of unknown un­
derground conditions, such as porosity, metamorphism, 
water problems, levels, etc., which frequently have no 
evidence on the surface.

Consequently the success of drilling based on geo­
logical advice can be represented by a different factor 
in practically every oil producing country, state or 
county in the World. For instance, in nine townships 
in Northern Oklahoma, Frederick G. Clapp has calcu­
lated that success in drilling increased from about 
60 per cent, previous to 1913 (during which time no 
geological advice existed in the region) to 87 per cent, 
throughout the years 1913-1916 in the wells drilled 
entirely on locations made by the geologist.

Dorsey Hagar shows, in a paper presented before 
the American Institute of Mining Engineer, (Yol. .77. 
1917. page 892), that 70 per cent of the pools located 
in Oklahoma, during the four years immediately pro- 
ceding October, 1917, were opened on geological ad-

* 120 Broadway, New York City, July 28, 1920.

FREDERICK G. CLAPP, Chief Geologist.

vice, lie has also calculated that whereas only one well 
in 150 had opened a new pool in ordinary haphazard 
drilling in Oklahoma, on the other hand under geolo­
gical advice one well in three had opened new pools. 
Hence, he states, an oil operator who prospects on the 
basis of geology has 50 times as much chance of strik­
ing a pool as one who does not.

Similar results have been found by other writers 
on the same region, more recently. Oklahoma stands 
at the head of oil-producing states respecting appre­
ciation of geology, and is fourth from the bottom in 
the proportion or dry holes. Out of a total of 8,196 
wells in 1919, Oklahoma had 62.4 per cent, of oil wells 
and 10 per cent, of gas, while but 27.6 per cent were 
dry.

In thfis connection it is interesting to note that 
Dorsey Hagar in another paper (Trans. Am. Inst. Min. 
Engrs. February, 1917, pp. 195-8) finds that out of the 
75 most important oil pools of Oklahoma and Kansas 
located during the same year, all but four are on 
well defined structures such as domes, anticlines or 
terraces.

It should not be supposed that such a high degree 
of geological success as in Oklahoma can be attained 
everywhere. Nevertheless, The Associated Petroleum 
Engineers had only one failure in Wyoming from 1915- 
1917; the only wildcat well recommended in Canada 
was a success ; and in Southern Oklahoma three new 
domes, deciphered in detail and recommended for test­
ing, have all resulted in new pools. Whereas these 
illustrations perhaps show the extremes of success, 
the other extreme may be found where a geologist is 
asked to make a location in a region where he must 
tell his clients frankly that the chance is not good. 
Accordingly, all that lie can do is to select the least 
unfavorable location : that is, the location where oil 
will be found if it exists at all in the territory in 
point.

In drilling without the aid of geology, there is, of 
course, complete failure in certain states which have 
been considerably prospected but where nil does not 
exists. Among oil producing states, on the contrary, the 
highest percentage of failure without geological advice 
has been 45.4 per cent, in the Gulf Coast fields of Tex­
as and Louisiana. This applies where all the fields 
lie on saline domes, seldom more than one or two miles 
in diameter, many of them not apparent topographi­
cally, and hence with a chance not greater than 1 in 
1000 of striking oil by an ordinary “wildcat” well.

The statistics tell ns that out of the 1,236 wells 
drilled in the Gulf Coast fields in 1919, 52.6 per cent, 
were oil wells, 2. per cent, gas wells, while, as above- 
stated, 45.4 per cent, were dry holes. Inasmuch as 
the figures include both wells located inside or in ex­
tension of fields and also wildcat‘’ it is evident that 
a consideration of wildcat” alone would re­
sult in an extremely small percentage of success. Al­
though many persons suppose a geologist to be of no 
great value in the Gulf ( oast fields, this is far from 
being true. Geology has in many cases discovered
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saline domes and is furthermore of great value in pro­
perly locating new tests on domes which have been 
inadequately tested. The domes are so peculiar in 
type and results that after as many as fifteen wells have 
been drilled on a dome without success, yet later a 
field has been located on the very same dome. Every 
well that is drilled on a dome furnishes evidence for 
the geologist in making recommendations for the dril­
ling of a well that will ultimately find production. The 
utility of geology in the Gulf Coast dome locations is 
properly attested by the fact that the Spindletop dome, 
the first one opened up, was drilled by Capt. A. F. 
Lucas, a mining engineer, who had given years of 
study to the subject.

Next to the Gulf Coast fields in proportion of dry 
holes, considering both those drilled on geological ad­
vice and those without, are the Illinois fields, which 
in 1919, out of total of 370 wells drilled, yielded 68.4 
per cent, of oil wells, 1.3 per cent, gas wells and 30.3 
dry holes. This is probably a lower percentage of 
success than would have attained in Illinois during 
the height of drilling in that state some years earlier. 
While the original drilling in Illinois may have been 
done largely without geological information, it is a 
fact that in reçut years geology has been of tremen­
dous assistance in Illinois, particularly in warning pros­
pective investors away from unfavorable territory. 
Undiscovered potentially productive domes do exist 
in Illinois, yet nearly all structures and supposed 
structures which the Associated Petroleum Engineers 
have been called to examine in that state have for one 
reason or another been decidedly unfavorable. Not­
withstanding the general flatness of the surface of 
northern and western Illinois and its deep covering of 
glacial drift, there are many portions of the state 
where detailed geological studies can be made and 
where results are of great value.

One who understands the high degree of success 
attained in Wyoming may be surprised to learn that 
7 per cent, of the 303 wells drilled in that state 
in 1919 were dry, 8.9 were gas wells, while only 62.4 
per cent, resulted in oil wells. It must be realized that 
a large proportion of drilling in Wyoming has been 
of a “wildcat” nature, that not all of the formations 
outcrop at the surface as prominently as in the Salt 
Creek, Big Muddy and other well known fields, and 
that in many cases little data are available to guide the 
geologist. However, as stated above, the results of 
at least one geologist as to Wyoming have been 80 per 
cent, successful.

The Central Ohio fields in 1919, out of a total of 940 
wells, had 23.6 per cent, oLdry holes as compared with 
47.8 per cent, oil wells and 28.6 gas wells. Since Ohio 
has great gas fields, it is a fair assumption that a 
large proportion of the gas wells were actually drilled 
for gas and hence successful. The market is such that 
gas has sometimes as great value as oil. In the Cen­
tral Ohio oil fields conditions are more difficult in 
some respects than in any part of the United States, 
because in the northern portion the formations are 
buried deeply by glacial drift, while throughout the 
fields the general structure is that of an eastwardly 
dipping monocline or homocline in which oil has ac­
cumulated at localities of slight interruption of the 
dip or of change in texture of the sand. Such loca­
lities are found by careful fieldwork south of the drift 
border and where the drift covering is slight.

Although the value of geology might be supposed 
to be slight in the Central Ohio fields, yet as the re­
sult of extended explorations made in thos.e fields by 
The Associated Petroleum Engineers and other geolo­
gists, several good pools have been opened up. While 
the proportion of successes there is lower than in many 
other states, it is, nevertheless, so considerable that, 
because of the great value of Ohio oil, the geological 
work has been eminently desirable. In Central Ohio, 
as in the Gulf Coast, one must not depend on finding 
the pool by a single test. The proper plan is to drill 
first on what is apparently the most favorable part of 
the structure. This generally results in a “showing” 
of some sort and it is then desirable to work up or 
rown dip towards the center of the structure,, accor­
ding to whether a showing of oil or 
of gas or of both be found. Companies that have pro­
ceeded on the assumption that a pool could be located 
by a single test have in some cases failed of success, 
while other companies later entered the very same 
fields and “proved up” the pool by making two or 
more tests.

In Kansas, out of the total of 3,432 wells drilled 
in 1919, 75.8 per cent, were oil wells, 5.5 per cent. Avere 
gas wells, while only 7 per cent, were dry holes. 
A large proportion of the latter were “wildcats” dril­
led in the extreme eastern part of the state or in out­
lying unproductive counties in hunting a repetition of 
the known big pools. The Augusta-Eldorado fields were 
discovered largely owing to geological fieldwork, and 
it has seemed reasonable to suppose that similar fields 
would be found on similar anticlines in central Kansas. 
This has been tried, and some cases of failure may 
be due perhaps to the fact that granite comes within 
drilling distance of the surface under a wide area in 
central Kansas. These factors bring down the percen­
tage of geological successes in that state, but they 
do not affect the percentage in non-granite parts of 
the state or in other states where granite does not 
approach the surface.

Among the oil-producing districts of the United 
States, that one with the highest degree of success 
in 1919 from all classes of wells, including “Avildcats” 
and those geologically located, was Kensucky. There 
3,716 wells were drilled of Avhich 85. per cent, achieved 
success as oil wells, while 3.7 Avere “gasssrs” and only 
11.3 Avere failures. This is a remarkable record and 
refutes the remark sometimes made that geology is 
of little value in Kensucky. In Kentucky fields geo­
logists have been active as in no other part of the 
United States, except Oklahoma and Texas, and a 
large proportion of the pools are in favorable geolo­
gical. structure.

In a general way, the use of geology has kept pace 
Avith the oil industry. Although there Avere no petro­
leum geologists for about 20 years after the discovery 
of petroleum in this country and although in 1908, 
when the consulting office-of Frederick G. Clapp was 
opened in Pittsburgh, only one other oil geologist in 
the United States had a consulting office, yet by- 
November, 1918,, the columns of The Oil and Gas 
Journal carried 19 professional cards of petroleum 
geologists and engineers. By- June, 1920, this number 
had increased to 43, most of these cards representing 
more than one individual. This depicts only the pri­
vate practice phase of the profession. In addition, a 
number of the larger oil companies hoav maintain
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geological staffs of considerable size. Thus the pe­
troleum geologist or engineer has taken his place in 
the business as an essential factor.

Many persons believe that geological activities are 
directed mainly to the discovery of new pools or new 
producing regions. This, however, applies to but one 
part of the profession and that the oldest one. At 
the present time, fully as important a group consists 
of the resident geologists in large fields and the re­
search men on the large staff whose business it is to 
study all factors of importance that may affect the 
production of known fields or be otherwise of inte­
rest to the business.

Another new province is that of appraisal. If pro­
ficient in' the appraisal field the geologist becomes 
fully entitled to be known as a’ petroleum engineer. 
He is called into consultation by companies desirous 
of making purchases in order to evaluate producing 
and potential properties. By means of decline curves, 
character, thickness and oil content of sands, spacing 
of wrells, water and gas conditions and other factors, 
the petroleum engineer is enabled to estimate closely 
what a property will produce in future.

THE POLITICAL EMBARRASSMENTS OF 
CANADA’S FUEL WEAKNESS

Canada’s important function in foreign affairs is 
frankly stated by Sir Auckland Geddes, British Am­
bassador to the United States. He calls upon Canada 
to play a large part in the building of a “golden 
bridge of sympathy and understanding between the 
British Empire and the United States. “On the basis 
of such a friendship the peace of Europe could be es­

tablished,” says the Ambassador. “I doubt if for 
many years it could exist in any other form.”

It follows that the role this country is called upon 
to play is an essential one. Upon Canada’s service to 
the cause of world peace the highest considerations de­
pend. The opportunity and the responsibility are 
both impressive.

In this connection, it is most unfortunate that Can­
ada should depend upon the United States for coal. 
Canada’s fuel weakness is a fertile source of mis­
understanding and trouble. It remains an invitation 
to the worst elements in American politics to involve 
Canada in their anti-British crusade, and it causes 
cur best friends across the border endless embarrass­
ment. Industrial quarrels, now so prevalent, aggra­
vate the condition.

Sir Auckland Geddes has devoted himself passion­
ately to the cause of Anglo-American goodwill. For 
the tricks and arts of diplomacy he substitutes a frank 
and open appeal -to the good sense of the people. 11 is 
is a momentous, duty, in which he has the sympathy 
of all Canadians. He deserves practical assistance as 
well. Whatever Canadians can do to silence the 
voices of mischief-makers should be done resolutely 
and without delay. And let us take steps to wipe out 
this lingering coal disgrace by developing the huge 
coal resources of our own country to the end that 
the American people may have in Canada, a self-re­
specting, self-sustaining neighbor.—“Montreal Star.”

PERSONAL
Mr. Samuel W. Cohen of Montreal, is now in New­

foundland on examination work.
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TORONTO NOTES

At a special meeting of the Dome Mines Company, 
Limited, held in Toronto this week the proposals of 
the directors to purchase the property of the Dome 
Extension Company were ratified. The shareholders 
were represented by proxies exceeding 360,000 shares. 
With the taking over of the Dome Extension pro­
perty, 76,667 shares of Dome stock will he distributed 
among 2,300,000 shares of Dome Extension, which 
means one share of Dome for thirty shares of Dome 
Extension. It is generally felt in mining circles that 
the taking ovy of the Dome Extension by the Dome 
Mines will add considerably to the wealth of the 
Dome if the recent exploration work can be depended 
upon. It was recently reported that diamond-drilling 
operations by the Dome on Dome Extension showed 
important ore bodies. The negotiations between the 
two mines have been going on for some time, and last 
March, owing to the incompleteness of the explora­
tions, an extension of the option was secured until 
September.

The English Electric Company, Ltd., in addition to 
their four plants in England has purchased the Sie- 
mans Works at Stafford and has taken over the busi­
ness of the Siemens Company of Canada Ltd. The 
English Electric Co., Ltd., will handle a complete line 
of electrical equipment. Offices will still be at Trans­
portation Building, Montreal and Mr. C. W. Stokes re­
mains as manager.

FOR SALE
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tion Drums 72 x 30, Corliss Twin Engine complete with 1200' 
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(Note. Was operated at times with ir.0 H.P. Motor since 
removed.)
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1—36 x 24 Jenckes Jaw Crusher, Bolted Pitman, Manganese Jaw 
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1— 300 H.P. C.G.E. Variable Speed, Slip Ring Motor, 2000V.. 

3 phase, 60 cycle, 300 R.P.M., Type 1. Complete with out­
board bearing, Resistance Frames and 60 x 24 C.l. Sheave 
for Rope Drive, Starter, etc.

2— 300 H.P. Westinghouse Type ‘C’ Constant Speed Motors. 
2000V., 490 R.P.M., complete with Starters, outboard bear­
ings, 36 x 24 C. 1. Pulleys and adjustable sliding Bases.

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

1—24" S. & A. Type A.C. Troughing Belt Conveyor. Distance 
C. to C. Head and Tail Pulleys 102'.

1—24" Link Belt Company’s Troughing Belt Conveyor, C. to C. 
Pulleys 116'.

4—Standard Gauge Slag Cars, capacity of Bowl 225 cubic feet. 
1—5 1-2 X 8" C.B. B.V. Canada Foundry Vertical Triplex Plunge! 

Pump, Direct Geared to 25 H.P. C.G.E. 550V. Motor.

We have a large assortment of Mine Cars and Steam Pumps 
and miscellaneous equipment, and will gladly send booklet on 
request.
Immediate Shipment. Write or Wire for Prices and Information 
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908 Vancouver Block,
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Ore Mining Methods
Second Edition.

By WALTER R. CRANE, Ph.D.,
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A New Edition, Issued Oct., 1919.
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By ALBERT II. LOW,

Formerly Chief Assayer, U.S. Mint, 
Denver,/Colo.
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minute edition.

With “LOW” in your possession, you will 
find your hardest problems quickly and cor­
rectly solved.

“LOW” has 388 pages, based on actual ex­
perience—the price, $3.25.
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my money, provided the books are returned, post­
paid, within ten days alter their receipt.
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C.M.J. 9-3-20.
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The Canadian Miners’ Buying Directory.
Acetylene On.:

Canada Carbide Company, Ltd. 
Canadian Fairbanks-Morse. 
Prest-O-Llte Co. of Canada, Ltd.

A.C. Unite i
MacGovern & Co.

Agitators:
The Dorr Co.

Air Holsts:
Canadian Ingersoll-Rand Co.. Ltd 
Mussens, Limited.

Belting (Elevator) :
Goodyear Tire A Rubber Co.

Belting (Conveyor) :
Goodyear Tire & Rubber Co.
Gutta Percha & Rubber, Ltd.

Blasting Batteries and Supplies:
Canadian Ingeraoll-Rand Co., Ltd 
Mussens, Ltd.
Northern Canada Supply Co. 
Canadian Explosives, Ltd.
Giant Powder Co. of Canada, Ltd.

Alloy and Carbon Tool Steel:
H. A. Drury Co., Ltd.
International High Speed Steel Co., Rovkaway. N..I

Alternators:
MacGovern & Co.

Spielman Agencies, Regd.
Aluminium:

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

Antimony:
Canada Metal Co.

Antimonial lead:
Pennsylvania Smelting Co.

Arrester, locomotive Spark:
Hendrick Manufacturing Co.

Arsenic White lead:
Con lagas Reduction Co.

Assay era’ and Chemists’ Supplies:
Dominion Engineering & Inspe lion Co 
Lymans, Limited 
Mine & Smelter Supply Co 
Pennsylvania Smelting Co.
Stanley, W. F. & Co., Ltd 

Ash Conveyors:
Canadian Link-Belt Company 

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

Assay era and Chemists :
Milton L. Hersey Co.. Ltd.
Campbell & Deyell 
Ledoux & Co.
Thos. Keys & Son 
C. L. Constant Co.

Asbestos:
Everitt & Co.

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., Lid.
Marsh Engineering Works 
MacGovern & Co., Inc.
R. T. Gilman & Co.
Fraser & Chalmers of Canada. Ltd.
The John Inglis Company 
Wabi Iron Works.

Blue Vitriol (Conlagas Bed):
Canadian Fairbanks-Morse Co.. Ltd

Borts and Carbons:
Diamond Drill Carbon Co.

Boxes, Cable Junction:
Standard Underground Cable Co. of Cam.de i.io 
Northern Electric Co., Ltd.

Brasilian Bough Diamonds:
Diamond Drill Carbon Co.

Brasilian Mica:
Diamond Drill Carbon Co.

Buggies, Mine Car (Steel)
Hendrick Manufacturing Co

Brasilian Balias:
Diamond Drill Carbon Co.

Brasilian Book Crystal;
Diamond Drill Carbon Co.

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

Ball Mills:
Hardinge Conical Mill Co.
Hull Iron & Steel Foundries, l.ld 
Mine and Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd 
The Electric Steel & Metals Co.
The Wabi Iron Works.

Balances—Hausser:
Canadian Fairbanks-Morse Co., l.ld 
Mine and Smelter Supply Co.

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

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

Trolley and Hope Operated—Material Handling:
Mead-Morrlson Co., Limited *

Brasilian Tourmalines:
Diamond Drill Carbon Co.

Brasilian Aquamarines:
Diamond Drill Carbon Co.

Bridges—Man
Canadian

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

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

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

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

Belting—leather, Bubber and Cotton: 
Canadian Fairbanks-Morse Co.. Ltd 
Canadian Link-Belt Co., Ltd.
The Mine & Smelter Supply Co. 
Northern Canada Supply Co.
Jones A Glasco.

Belting:
R. T. Gilman A Co
Gutta Percha & Rubber, Ltd.

Belting—Silent Chain :
Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Montreal, Que. 
Jones & Glassco (Regd.)

Belting (Transmission):
Goodyear Tire A Rubber Co

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

Canadian Mead-Morrlson Co., Limited 
Fraser & Chalmers of Canada, Ltd 
Mussens, Ltd.
The Wabi Iron Works 
R. T. Oilman A Co.

°**cinadlan Ingersoll-Rand Co., Ltd.. Montreal. 

Northern Canada Supply Co.
Fraser & Chalmers of Canada, Ltd 
The Electric Steel A Metals Co 
The Mine A Smelter Supply Co.
Mussens, Ltd.
The Wahl Iron Work»
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MINING OPPORTUNITIES 
IN MANITOBA

Mineral Areas
Approximately three-fifths of the total area of Manitoba is Pre-Cambrian. In the 

Pre-Cambrian of Ontario, the well-known camps of Sudbury, Cobalt and Porcupine have been 
developed. In Manitoba, there was but little prospecting before 1912, when the Rice Lake 
Camp was opened up, and the Hudson Bay Railway gave access to the mineral areas in 
Northern Manitoba. Attention is being directed particularly to the Pas Mineral Belt and 
the Rice Lake Area, but prospecting is being carried on in the Cross and Pipestone Lake 
Area, the Oxford Lake, Knee Lake, God’s Lake and Island Lake Area, and the West Hawk 
Lake, Falcon Lake, Star 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 and are 
now being actively developed under option. High grade copper is exported from Schist 
Lake to the smelter at Trail, B.C. ; over seven million pounds of copper have already been 
realized. Other copper prospects are under development and the building of a sineltler at 
the Flin Flon property will lead to the establishing of a large copper industry. Gold is now 
produced at Wekusko (Herb) Lake, and active underground development work is being car­
ried on at Wekusko Lake, Copper Lake and in the Rice Lake District east of Lake Winnipeg

Transportation
Transportation is available to the Rice Lake Area by steamboat) from Winnipeg to 

the Hole River, and thence by launch and Provincial wagon road. The Copper Belt is 
reached from The Pas by the Ross Navigation Co’s, steamboats to Sturgeon Landing, thence 
by wagon road and canoe. Herb Lake is reached from Mile 82-on the Hudson Bay Rail­
way (less than one day from The Pas.)

Mining Regulations
The mineral resources are under Federal control and the Federal mining regulations 

apply to Manitoba. No mining license is required. Work to the value of $100.00 a 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 the Rice Lake district is in Winnipeg, and 
for The Pas Mineral Belt at the Pas.

Opportunities
The districts are comparatively new, and on the eve of substantial development. There 

are good opportunities at the present time for prospectors, mining companies, and particu­
larly for development companies.

For maps, reports and general information, apply to—

THE COMMISSIONER OF NORTHERN MANITOBA
THE PAS, MANITOBA.
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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.
Osborn, Sam’l (Canada) Limited 
R. T. Gilman & Co.

Cable Railway Systems:
Canada Wire & Cable Co.
Canadian Mead-Morrison Co., Limited.

Cam Shafts :
Canada Foundries & Forgings, Ltd.
Hull Iron ft Steel Foundries, Ltd.

Car Dumps:
Sullivan Machinery Co.
R. T Gilman ft Co.
Canadian Fairbanks-Morse Co.. Ltd 
Canadian Mead-Morrison Co., Limited.

Carbide of Calcium:
Canada Carbide Company, Ltd.

Cars:
Canadian Foundries and Forgings, Ltd.
Canadian Ingersoll-Rand Co., Ltd.
Canadian Fairbanks-Morse Co.. Ltd.
Canadian Mead-Morrison Co., Limited.
John J. Gartshore 
MacKinnon Steel Co., Ltd.
The Electric Steel & Metals Co.
Northern Canada Supply Co.
Osborn, Sam'l (Canada) Limited.
Marsh Engineering Works 
Mine and Smelter Supply Co.
Fraser & Chalmers of Canada. Ltd 
Mussens, Limited 
R. T. Gilman & Co.
The Wabi Iron Works 

Car Wheels and Axles:
Canadian Car Foundry Co., Ltd.
Burnett ft Crampton
Hull Iron & Steel Foundries, Ltd
John J. Gartshore
Marsh Engineering Works, Ltd.
Osborn, Sam’l (Canada) Limited.
The Electric Steel & Metyls Co 
The Wabi Iron Works 

Carriers (Gravity) :
Jones ft Glassco 

Castings—Brass
The Canada Metal Co., Ltd.

Castings (Iron and Steel)
Burnett ft Crampton 
Canadian Steel Foundries, Ltd 
Hull Iron & Steel Foundries, Lid 
Osborn, Sam’l (Canada) Limited.
The Electric Steel & Metals Co.
The Wabi Iron Works 

Cement and Concrete Waterproofing:
Spielman Agencies, Regd.

Cement Machinery:
Northern Canada Supply Co.
Hadfields, Limited
Hull Iron ft Steel Foundries, Ltd.
Osborn, Sam’l (Canada) Limited.
Fraser & Chalmers of Canada, Ltd 
Canadian Fairbanks-Morse Co., Ltd 
The Electric Steel & Metals Co 
R. T Gilman & Co.
Burnett ft Crampton 

Chains:
Jones & Gltssco
Northern Canada Supply Co.
Canadian Fairbanks-Morse Co., Ltd 
Canadian Link-Belt Co., Ltd.
Greening, B., Wire Co., Ltd.

Chain Drives:
Jones ft Glassco (Regd.)

Chain Drives—Silent and Steel Roller:
Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Moi treat Que

Chemical Apparatus:
Mine and Smelter Supply Co.

Chemists :
Canadian Laboratories 
Campbell ft Deyell 
Thos. Heyes & Sons 
Milton Hersey Co.
Ledopx & 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 Ir .: Works
R. T. Gilman & Co.
The Dorr Company 

Clutches:
Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Montreal. (

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

Coal Cutters:
Osborn, Sam’l (Canada) Limited 
Sullivan Machinery Co.
Canadian Ingersoll-Rand Co., Ltd

Coal Crushers:
Canadian Mead-Morrison Co., Limited 
Canadian Link-Belt Co., Ltd.

Coal Mining Explosives:
Canadian Explosives, Ltd.
Giant Powder Company of Canada Ltd.

Coal Mining Machinery:
Canadian Rock Drill Co.
Denver Rock Drill Mfg. Go., Ltd 

" Osborn, Sam’l (Canada) Limited.
Canadian Ingersoll-Rand Co., Ltd.
Sullivan Machinery Co.
Marsh Engineering Works 
Hadfields, Ltd.
Hendrick Mfg. Co.
Fraser & Chalmers of Canada, Luniieo 
Mussens, Limited 
R. T. Gilman & Co.

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

Coal Pockets:
Canadian Mead-Morrison Co., Limited.

Coal Pick Machines:
Sullivan Machinery Co.

Coal Screening Plants:
Canadian Link-Belt Co., Ltd.
Canadian Mead-Morrison Co., Limited. 

Cobalt Oxide:
Conlagas Reduction Co.
Bverltt & Co.

Compressors—Air :
Canadian Fairbanks-Morse Co., Ltd. 
Smart-Turner Machine Co.
Canadian Ingersoll-Rand Co., Ltd.
Northern Canada Supply Co.
MacGovern ft Co., Inc.
R. T. Gilman & Co.
Fraser & Chalmers of Canada, Ltd
Mussent, Lii. ited
The Mine ft Smelter Supply Co.

Concrete Mixers:
Canadian Fairbanks-Morse Co., Ltd. 
Northern Canada Supply Co.
Gould, Shapley & Muir Co., Ltd.
MacGovern & Co., Inc 
Mussens, Limited 
R. T. Gilman & Co.

Condensers:
Canadian Fairbanks-Morse Co., Ltd.

I Smart-Turner Machine Co.
Northern Canada Supply Co.
MacGovern & Co., Inc.

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

Converters:
Northern Canada Supply Co.
MacGovern ft Co„ Inc.

Conveyors—MoCaslln Gravity Bucket:
Canadian Mead-Morrison Co., Limited 

Contractors' Supplies :
Canadian Fairbanks-Morse Co., Lid 

Consultera and Engineers:
Hersey Milton Co.. Ltd.

Conveyors:
Canadian Link-Belt Co., Ltd.
The Mine ft Smelter Supply Co 
Jones & Glassco (Regd.)

Conveyor Belts :
Gutta Percha ft Rubber, Ltd.

Conveyor Plights:
Canadian Link-Belt Co., Ltd.
Hendrick Mfg. Co.. Ltd.

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

Conical Mills:
Hardlnge Conical Mill Co.

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

Couplings:
Hans Renold of Canada, Limited, Montreal,Cranes:
Canadian Fairbanks-Morse Co . Ltd 
Canadian Mead-Morrison Co., Limited 
Canadian Link-Belt Company 
R. T. Oilman ft Co.
Smart-Turner Machine Co.

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

Crucibles:
Canadian Fairbanks-Morse Co.. L d.
The Mine ft Smelter Supply Co.

Crusher Balls:
Canada Foundries ft Forgings. Ltd 
Hull Iron ft Steel Foundries. Tdmited. Hull, f, 
Osborn, Sam’l (Canada) Limited.

Swedish Steel & Importing Co., Ltd.
Crushers:

Canadian Fairbanks-Morse Co.. Ltd 
Canadian Steel Foundries. Ltd.
Hull Iron ft Steel Foundries, Ltd.
Hardlnge Conical Mill Co.
Osborn. Sam’l (Canada) Limited.
Thp Electric steel ft Metals Co., Ltd.
R. T Gilman ft Co.
Lymans, Ltd.
Mussens, Limited

!
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THE CONIAGAS REDUCTION
COMPANY, LIMITED

St. Catharines - - Ontario

Smelters and Refiners of Cobalt Ores
Manufacturers of

Copper Sulphate 
Bar Silver—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

HEAVY 
PLATE WORK 

and
SPECIAL

MACHINERY

PLANT OF THE JOHN INGLIS GO. LIMITED

THE JOHN INGLIS COMPANY, LIMITED
14 Strachan Avenue, TORONTO, Canada

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

WRITE US 
FOR PRICES 

AND
SPECIFICATIONS

TMfJoHH.Inous Co.!., «...

J.T l’tüRTftoto, <"ï:
1 ‘Ut,- J III |.

Ï&3M- T
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The Mine & Smelter Supply Co.
Hadfielde, Limited
Fraser ft Chalmers ot Canada. Lr
The Wahl Iron Wbrke

Cut ®*™g,,]Reno]d 0f Canada, Limited, Montreal, Que.

Cyanide :
American Cyanamid Company.

Cyanide Plant Equipment!
The Dorr Co.
The Mine ft Smelter Supply Co.

D. C. Unite:
MacGovern Co.

Derricks:
Smart-Turner Machine Co.
Canadian Mead-Morrison Co., Limited.
Marsh Engineering Works 
R. T. Gilman ft 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 ft Forgings, Ltd.
Hull Iron & Steel Foundries, Ltd.

Dredger Pins:
Canadian Steel Foundries, Ltd.
Hull Iron ft Steel Foundries, Ltd 
The Electric Steel ft Metals Co.
Hadfields, Limited 

Dredging Machinery:
Canadian Steel Foundries. Ltd.
Canadian Mead-Morrison Co., Limited.
Hadfields, Limited
Hull Iron ft Steel Foundries, Ltd
R. T. Gilman ft Co.

Dredging Ropes:
Allan, Whyte ft Co.
Greening, B., Wire Co., Ltd,
R. T. GUman ft Co.

Drills, Air and Hammer:
Canadian Ingersoll-Rand Co., Ltd 
Canadian Rock Drill Co.
Denver Rock Drill Mfg. Co., Ltd.
Sullivan Machinery Co.
Northern Canada Supply Co.
Osborn, Sam'l (Canada) Limited.
The Mine ft Smelter Supply Co.
Mussens, Limited 

Drills—Cere:
Canadian Ingersoll-Rand Co., Ltd 
E. J. Longyear Company 
Standard Diamond Drill Co.
Sullivan Machinery Co 

Drills—Diamond:
Sullivan Machinery Co.
Northern Canada Supply Co 
E. J. Longyear Company 

Drill Steel—Mining;
H. A. Drury Co., Ltd.
Hadfields, Limited
International High Speed Steel Co., Rockawa ™ 
Osborn, Sam’l (Canada) Limited.
Mussens, Limited
Swç<|ish Steel ft Importing Co., Ltd.

Drill Steel Sharpeners:
Canadian Ingersoll-Rand Co.. Lid 
Canadian Rock Drill Co.
Denver Rock Drill Mfg. Co., Ltd 
Northern Canada Supply Co.
Sullivan Machinery Co.
Osborn, Sam’l (Canada) Limited.
The Webl Tro.i Works 

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

Drills—High Speed and Carbon :
Canadian Fairbanks-Morse On Ltd 
Osborn. Sam’l (Canada) Limited.
H. A. Drury Co., Ltd 
Hadfields. Limited 

Dynamite:
Canadian Explosives
Giant Powder Company of Canada. Ltd 
Northern Canada Supply Co

Dynamos:
Canadian Fairbanks-Morse Co.. Lt 1.
MacGovern ft Company

HJeotoes:
Canadian Fairbanks-Morse Co. Ltd.
Canadian Ingersoll-Rand Co., Ltd 
Northern Canada Sunnlir Co

Elevators:
Canadian Mead-Morrison Co., Limited. 
Canadian Link-Belt Co., Ltd.
Sullivan Machinery Co.
Northern Canada Supply Co.
Hadfields, Limited
Fraser ft Chalmers of Canada, Ltd.
Jones ft Glassco (Regd.)
Mussens, Limited 
The Wabi Iron Works 

Engineering Instruments:
C. L. Berger & Sons 

Engines—Automatic :
Canadian Fairbanks-Morse Co.. Ltd.
Canadian Mead-Morrison Co., Limited.
Fraser ft Chalmers of Canada, Ltd.

Engines—Gas and Gasoline;
Canadian Fairbanks-Morse Co., Ltd.
Alex. Fleck
Fraser ft Chalmers of Canada, Ltd.
Osborn, Sam’l (Canada) Limited.
Sullivan Machinery Co.
Gould, Shapley & Muir Co., Ltd.
MacGovern ft Co., Inc.
The Mine & Smelter Supply Co 

Engines—Haulage :
Canadian Ingersoll-Rand Co., Ltd., Mortreal 
Canadian Mead-Morrison Co., Limited.
Marsh Engineering Works 
Fraser ft Chalmers of Canada, Ltd

Engines—Marine :
Canadian Fairbanks-Morse Co., Ltd 
MacGovern & Co.. Inc.
Swedish Steel ft Importing Co.. Ltd 

Engines—Steam:
Canadian Fairbanks-Morse Co.. Ltd 
Canadian Mead-Morrison Co., Limited.
R. T. Gilman & Co.
MacGovern ft Co., Inc.
Fraser ft Chalmers of Canada. Ltd 

Engines—Stationery:
Swedish Steel ft Importing Co.. Ltd 

Engineers:
General Engineering Co., New York 
The Dorr Co

Ferro-Alloys (all Glasses):
Everitt ft Co.

x ecu wttbDr xi.eaters :
MacGovern ft Co.

Pire righting Supplies:
Gutta Percha ft Rubber, Ltd. 

Flashlights—Electric :
Spielman Agencies. Regd. 

Flood Damps:
Northern Electric Co . Ltd

Flourspar:
The Consolidated Mining ft Smelting ,n 
Everitt ft Co

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

Forging:
Canadian Mead-Morrison Co., Limited.
Canadian Foundries and Forgings, Ltd.
Hull Iron & Steel Foundries, Ltd.
Smart-Turner Machine Co.
Hadfields, Limited
Fraser & Chalmers of Canada, Ltd.

Frogs:
Canadian Steel Foundries, Ltd.
Hull Iron & Steel Foundries, Ltd 
John J. Gartshore

Frequency Changers:
MacGovern ft Co., Inc

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

Fuse:
Canalian Explosives
Giant Powder Company of Canada. Ltd.
Northern Canada Supply Co

Gaskets:
Gutta Percha ft Rubber, Ltd.

Gears:
Hans Renold of Canada, Limited, Montreal, û ie 
Jones ft Glassco (Regd.)

Gears (Cast):
Hull Iron & Steel Foundries. Ltd 
Canadian Link-Belt Co., Ltd.

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

Granulators :
Hardinge Conical Mill Co.

Grinding Wheels:
Canadian Fairbanks-Morse Co., ûtd 

Gold Refiners
Goldsmith Bros
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tiold Trays;

Canada Chicago Bridge A Iron Works 
Hose (Air Drill) :

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

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

Hose (Packings)
Goodyear Tire & Rubber Co 
Gutta Percha & Rubber, Ltd.

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

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

Hose (Water):
Goodyear Tire &• Rubber Co.
Gutta Percha A Rubber, Ltd.

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

Lamps :
Dewar Manufacturing Co., Inc.

Lanterns—Electric :
Spielman Agencies, Regd.

Lead (Pig):
The Canada Metal Co., Ltd. 
Consolidated Mining A Smelting Co. 
Hoyt Metal Company.

Levels :
C. L. Berger A Sons

Hammer Bock Drills:
Canadian Rock Drill Co.
Denver Rock Drill Mfg. Co., Ltd.
Osborn, Sam’l (Canada) Limited.
Mussens, Limited
The Mine A Smelter Supply Co.

Hangers and Cable:
Standard Underground Cable Co. of Canada. Lt 

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

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

Hoists—Air, Electric and Steam:
Canadian Ingersol 1-Rand Co., Ltd.
Canadian Fairbanks-Morse Co., Ltd.
Canadian Rock Drill Co.
Denver Rock Drill Mfg. Co., Ltd 
Jones & Glassco
Canadian Mead-Morrison Co., Limited.
Marsh Engineering Works 
Northern Canada Supply Co.
Mine & Smelter Supply Co.
Fraser A Chalmers of Canada, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works 
R. T. Gilman A Co.
Mussens, Limited 
Canadian Link-Belt Co., Ltd.

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

Hoisting Towers:
Canadian Mead-Morrison Co., Limited

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

Hose (Steam, Air, Water):
Gutta Percha A Rubber, Ltd.

Hydraulic Machinery:
Canadian Fairbanks-Morse Co., Ltd 
Hadfields, Llmdted 
MacGovern & Co., Inc.
Fraser & Chalmers of Canada. Ltd 
The Wabl Iron Works 

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

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

Insulating Compounds:
Standard Underground Cable Ce. of Canada. Ltd. 

Inspection and Testing:
Dominion Engineering A Inspection Co

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

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

Jack Screws;
Canadian Foundries and Forgings LtJ

Laboratory Machinery:
Mine A Smelter Supply Co 

Lamps—Acetylene :
Dewar Manufacturing Co., Inc.

Lamps—Carbide I
Dewar Manufacturing Co., Ino.

Locomotives (Steam, Compressed Air and Storage Stei
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.
Canadian Link-Belt Co., Ltd.
Northern Canada Supply Co.
Jones A Glassco

Machiniste :
Burnett & Crampton

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

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

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

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

Metal Marking Machinery:
Canadian Fairbanks-Morse C0.. Ltd 

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

Metallurgical Engineers:
General Engineering Co., New York 
The Derr Co.

Metallurgical Machinery:
General Engineering Co., New York 
The Dorr Co.
The Mine & Smelter Supply Co.

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

Mica:
Everitt A Co.
Diamond Drill Carbon Co.

Mining Engineers:
Hersey, M. Co., Ltd.

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

Ltd.
Ltd.

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

rtocKaway.

Mining Ropes:
Dominion Wire Rope Co., Ltd.

Mine Surveying Instruments:
C. L. Berger A Sons

Molybdenite:
Everitt A To

Monel Metal (Wire, Rod, Sheet and Foundry Metal):
International Nickel Co.

Motors:
Canadian Fairbanks-Morse Co., Ltd 
R T. Gilman & Co.
MacGovern A Co. ,
The Mine & Smelter Supply Co.
The Wabi Iron Works
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Motor Generator Seta—A.C. and O.O.
MacGovern & Co.

Nails:
Canada Metal Co.

Nickel;
International Nickel Co 
Geniagas Reduction Co.
The Mend Nickel Ce., Ltd.

Nickel Anodes:
The Mond Nickel Co.. Ltd.

Nickel Salts:
The Mond Nickel Co., Ltd.

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

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

Oil Analysts:
Constant, C. L. Co.

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

Ore Sacks:
Northern Canada Supply Co.

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

Ores and Metals—Buyers and Sellers of:
C. L. Constant Co.
Geo. G. Blackwell
Consolidated Mining and Smelting Co of Canada 
Oxford Copper Co.
Canada Metal Co.
Hoyt Metal Co.
Everitt & Co.
Pennsylvania Smelting Co.

Packing:
Canadian Fairbanks-Morse Co., Ltd.
Gutta Percha & Rubber, Ltd.

Paints—Special :
Spielman Agencies, Regd.

Perforated Metais:
Northern Canada Supply Co.
Hendrick Mfg. Co.
Canada Wire and Iron Goods Company.
Greening, B., Wire Co.

Permissible Explosives:
Giant Powder Company of Canada. Ltd.

Pig Tin:
Canada Metal Co., Ltd.
Hoyt Metal Co.

Pig Bead:
Canada Metal Co.,
Hoyt Metal Co.
Pennsylvania Manufacturing Co.

Pillow Blocks:
Canadian Link-Belt Company

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

Pipe Fittings:
Canadian Fairbanks-Morse Co.. Lt !.

Pipe—Wood Stave:
Pacific Coast Pipe Co.
Mine & Smelter Supply Co.

Piston Bock Drills:
Mussens, Limited 
Mine & Smelter Supply Co

Plate Works:
John Inglis Co., Ltd.
Hendrick Mfg. Co.
The Wabl Iron Works 
MacKinnon Steel Co., Ltd 

Platinum Befiners:
Goldsmith Bros.

Pneumatic Tools:
Canadian Ingersoll- Rand Co., Ltd 
R. T. Gilman & Co.

Powder: •
Giant Powder Company of Canada, Ltd.

Prospecting Mills and Machinery :
The Electric Steel & Metals Co.
E. J. Longyear Company 
Standard Diamond Drill Co.
Mine & Smelter Supply Co.
FYaser & Chalmers of Canada. L 
The Wabl Iron Works

Ltd.

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

Pumps—Steam :
Canadian Fairbanks-Morse Co., Ltd. 
Canadian Ingersoll-Rand Co., Ltd. 
The Electric Steel & Metals Co.
The Mine & Smelter Supply Co. 
Mussens, Limited 
Northern Canada Supply Co. 
Smart-Turner Machine Co.
R. T. Gilman & Co.
Fraser & Chalmers of Canada, Ltd. 
The Wabl Iron Works

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

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

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

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

Pulverizers—Laboratory :
Mine & Smelter Supply Co.
The Wabi Iron Works 
Hardinge Conical Mill Co.

Pumps—Boiler Feed:
Smart-Turner Machine Co.
Northern Canada Supply Co.
Canadian Fairbanks-Morse Co., Ltd. 
Fraser & Chalmers of Canada. Lt.’.. 
Mussens, Limited 
Mine & Smelter Supply Co.

Pumps—Centrifugal :
Canadian Fairbanks-Morse Co., Ltd. 
The Electric Steel & Metals Co. 
Smart-Turner Machine Co.
Canadian Mead-Morrison Co., Limited. 
Canadian Ingersoll-Rand Co., Ltd. 
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd. 
The Wabl Iron Works

Pumps—Diaphragm
The Dorr Company

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

Canadian Fairbanks-Morse Co., Ltd. 
Fraser & Chalmers of Canada, Ltd. 
Mine & Smelter Supply Co.
The Electric Steel & Metals Co. 
The Wabl Iron Works 
- mart-Turner Machine Co.

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

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

Railway Supplies:
Canadian Fairbanks-Morse Co.. Ltd 

Befiners:
Goldsmith Bros.

Biddles:
Hendrick Mfg. Co.

Boiler Chain;
Hans Renold of Canada, Limited, Montreal, Que. 
Canadian Link-Belt Co., Ltd.

Roofing:
Canadian Fairbanks-Mprse Co.. Ltd 
Northern Canada Supply Co.

Rope—Manilla :
Osborn, Sam’l (Canada) Limited.
Mussens, Limited 

Hope—Manilla and Jute:
Jones & Glassco
Northern Canada Supply Co
Osborn, Sam’l (Canada) Limited.
Allan. Whyte A Co.
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Rope—Wire:
Allan, Whyte & Co.
Canada Wire & Cable Co.
Dominion Wire Hope Co., Ltd. 
Greening, B. Wire Co.
Northern Canada Supply Co.
Mussens, Limited 

Roll»—Crushing
Canadian Steel Foundries, Ltd.
Fraser ft Chalmers of Canada, Ltd
Hull Irou & Steel Foundries, Ltd.
Osborn, Sam’l (Canada) Limited.
Hadfields, Limited
The Electric Steel & Metals Co.
Mussens, Limited
The Wabi Iron Works

Sampler»:
Fraser & Chalmers of Canada, Ltd.
C. L. Constant Co.
Ledoux ft Co.
Milton Hersey Co.
Thos. Heyes & Son 
Mine ft Smelter Supply Co 
Mussens, Limited 

scale»—(all kind»):
Canadian Fairbanks-Morse Co.. Ltd.

Screen»:
Greening, B. Wire Co.
Hendrick Mfg. Co.
Mine & Smelter Supply l^o.
Canada Wire and Iron Goods Company. 
Canadian Link-Belt Co., Ltd.

Screens—Cro»» Patent Flanged Hip:
Hendrick Mfg. Co.

Screen»—Perforated Metal:
Hendrick Mfg. Co.

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

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

Scheellte:
Everitt & Co.

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

Shaft Contractor»:
Hendrick Mfg. Co.

Sheet Metal Work:
Hendrick Mfg. Co.

Sheets—Genuine Manganese Bronze:
Hendrick Mfg. Co.

Shoe» and Die»:
Canadian Foundries and Forgings, Ltd 
H. A. Drury Co., Ltd.
Fraser & Chalmers of Canada, Ltd.
Hull Iron & Steel Foundries, Ltd.
The Electric Steel & Metals Co.
The Wabi Iron Works 

Shovel»—Steam:
Canadian Foundries and Forgings, Lid 
Canadian Mead-Merrison Co., Limited.
Osborn, Sam'l (Canada) Limited.
R. T. Gilman & Co.

Ship Bunkering Equipment:
Canadian Me'ad-Morrison Co., Limited.

Silent Chain:
Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Montreal, Que. 

Silent and Steel Roller:
Canadian Link-Belt Co., Ltd.
Jones ft Glassco (Regd.)

Sillne:
Cenlagas Reduction Co

Saline Refiner»:
Goldsmith Bros.

Smelters :
Goldsmith Bros.

Sledge»:
Canada Foundries & Forgings, Ltd.

Smoke Stack»:
Hendrick Mfg. Co.
MaeKtnnon Steel Co., Ltd.
Marsh Engineering Works 
The Wabi Iron Works 

Solder—Bar and Wire:
Hoyt Metal Company.

Special Machinery:
John Inglls Co., Ltd.

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

Sprocket»: ■ ,
Hans Renold of Canada, Limited, Montreal, Que. 
Canadian Link-Belt Co., Ltd.
Jones & Glassco (Regd.)

Spring Coil and Clips Electrico:
Canadian Steel Foundries. Ltd

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

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

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

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

Steel Drums:
Smart-Turner Machine Co.

Steel—Tool:
Canadian Falrbanks-Morse Co.. Ltd.
H. A. Drury Co., Ltd.
N. S. Steel ft Coal Co.
Osborn, Sam’l (Canada) Limited. 
Hadfields, Limited
Swedish Steel & Importing Co.. Ltd. 

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

Stone Breakers:
Hadfields, Limited
Fraser ft Chalmers of Canada, Lid.
The Electric Steel & Metals Go.
Osborn, Sam’l (Canada) Limited. 
Mussens, Limited 
R. T. Gilman & Co.
The Wabi Iron Works 

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

nilphate of Nickel:
The Mond Nickel Co.. Ltd.

Surveying Instrument»: *
C. L. Berger

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

Switches and Turntables:
John J. Gartshore 

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

Tank»:
R. T. Gilman & Co.

Tanks—Acid:
Canadian Chicago Bridge & Iron Works 
The Mine & Smelter Supply Co.

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 

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

Tanks—Steal:
Canadian Falrbanks-Morse Co., Ltd. 
Canadian Ingersoll-Rand Co., Ltd. 
Canadian Chicago Bridge & Iron Works 
Marsh Engineering Works 
Osborn, Sam’l (Canada) Limited. 
MacKinnon Steel Co.
Fraser & Chalmers of Canada, Ltd.
The Electric Steel ft Metals Co. 
Hendrick Mfg. Co.
The Wabi Iron Works

Tanks—Oil Storage:
Canadian Chicago Bridge ft Iron Work» 
The Mire & Smelter Supply Co.

Tank» water) and Steel Towers:
Canadian Falrbanks-Morse Go., Ltd. 
Canadian Chicago Bdldge & Iron Works 
Gould, Shapley & Muir Co., Ltd. 
MacKinnon Steel Co.
Mine ft Smeller Supply Co.
The Wabi Irt>n Wn»«

Tires—Auto, Truck and Bloyole:
Gutta Percha ft Rubber, Ltd.
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Tramway Pointa and Crossings :
Canadian Steel Foundries, Ltd 

Hadfields, Limited
Transits:

C. L. Berger & Pons
Transformers:

Canadian Fairba: ks-Morse Co., Ltd 
R. T. Gilman & Co.
Northern Electric Co., Ltd.

Transmission Appulances:
Jones & Glassco (Regd.)

Transmission Machinery:
Canadian Link-Belt Co., Ltd.
Hans Renold of Canada, Limited, Montreal, Que. 
Jones & Glassco (Regd.)

Troughs (Conveyor) :
Hendrick Manufacturing Co.

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

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

TTrucks:
Canadian Fairbanks-Morse Co., Ltd.

Tubs:
Hadfields, Limited

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

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

Tube Mill Liners:
Burnett & Crampton
Fraser & Chalmers of Canada, Ltd
Hull Iron & Steel Foundries, Ltd

Turbines—Water Wheel:
MacGovern & Co.

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

Twlncones:
Canada Foundries & Forgings. Lid

Cranium:
Everitt & Co.

Weighing Larries:
Canadian Mead-Morrison Co., Limited 

Welding—Rod and Flux:
Prest-U-Lite Co. of Canada, Ltd.
Imperial Brass Mfg. Co.

Welding and Cutting—Oxy-Acetylene:
Prest-O-Lite Co. of Canada, Ltd.
Canadian Fairbanks-Morse Co., Ltd 
imperial Brass Mfg. Co.

Wheels and Axles:
Canadian Steel Foundries, I,id.

Hadfields, Limited
The Electric Steel & Metals Co.
The Wabi Iron Works 

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

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

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

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

R. T. Gilman & Co.
Canada Wire and Iron Goods Company.
Canada Wire & Cable Co.
Dominion Wire Rope Co., Lid.

Wire Rope Pitting» :
Canada Wire and Iron Goods Company.
Canada Wire & Cable Co.

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

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

Northern Electric Co., Ltd.
Wolfram Ore:

Everitt & Co.
Woodworking Machinery:

Canadian Fairbanks-Morse Co.. Ltd 
Zlnconlum:

Everitt & Co.
Zinc:

The «Panada Metal Co., Ltd.
Consolidated Mining & Smelting Co.

Zinc Spelter:
Canada Metal Co., Ltd 
Hoyt Metal Co.. Ltd

ANTI-SULPNURIC ENAME
The only reliable protection against 

the action of acid-and chemical fumes 
For batteries battery rooms, chemical 
works, etc. — Used by Admiralty and 
War Office.

Made by: GRIFFITHS BROS. & CO., London, England.
Spielman Agencies, Reg’d., 45 St. Alexander St., 

Montreal.

hftq jbonZ Ljou <*|
Clô Jc ConA taryJ:
CUout it-----

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

k C. L. CONSTANT COMPANY
Research Chemists, Analysts, Assayers

220 Broadway, New York City

CONSTANT SERVICE SINCE1Ô91

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

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

Electrolytic Copper Refinery
INQUIRIES SOLICITED
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Laurie & Lamb........................................ 62
Ledoux & Co.................................................. 10
Longyear, E. J. Company .. .. .. 10
Lymans, Ltd..................................................
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MacKinnon Steel Co.. Ltd.
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Northern Canada Supply Co............... g
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Nova Scotia Government..................
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Ontario, Province of.............................. 6
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Pacific Coast Pipe Co............................. 4
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Prest-O-Lite Co. of Canada .... 7
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Ridout & May bee..................................... 12
Rogers John C................................... 11
Rogers, Geo. R................................... n
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a
Smart-Turner Machine Co........................ 50
Smith & Travers Company, Ltd. .. 10
Standard Underground Cable Co.
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Spielman Agencies, Reg’d........................ 49
Sudbury Diamond Drilling Co., Ltd. 10
Sullivan Machinery Co..................... 2
Swedish Steel & Importing Co. .. 3

T

Toronto Iron Works . 
Tyrrell, J. b....................

U
University of Toronto

W
Whitman, Alfred R.

Deloro Smelting & Refining Co.
LIMITED

SMELTERS AND REFINERS OF

Silver Bullion
Cobalt Oxide and Metal

Nickel Oxide and Metal
Refined White Arsenic 

“STELLITE” High Speed Tool Metal
Head Office and Works: DELORO, ONT.
Branch Offices: 200 King Street West, Toronto

FOR

PUMPS
that give

BETTER SERVICE
LONGER SERVICE

The Smart-Turner Machine Co., Limited
TRY—

HAMILTON, CANADA.



yjTAERO^V 
A BRAND A

CYANIDE
WHEN YOU NEED IT

J he mills operating on Aero Brand Cyanide in 
Mexico, Canada and the Lnited States, have never 
shut down from lack of cyanide.

.1 he raw materials used in making Aero Brand 
* yanide are obtainable in unfailing abundance—(1)
Cyanamid made at the same plant, for various 
purposes, at the rate of 72,000 tons per annum, and 
(2) Common Salt, readily obtainable in the open 
market in unlimited amounts.

1 he process of manufacture is simplicity itself 
—merely fusing the raw materials together in a 
suitable furnace.

Aero Brand Cyanide, developed three years ago 
to meet an acute cyanide shortage, and since used 
at the rate of thousands of tons per annum, has 

■ never missed shipment when wanted. Moreover, it 
is always sold, basis 100% NaGST, at prices practi­
cally equal to the lowest pre-war prices of sodium 
cyanide.

Send for Booklet C, telling about this dependable, 
money-saving product.

AMERICAN CYANAMID COMPANY
511 Fifth Avenue NEW YORK



BELLISS & MORCOM
I

lee { ---- 1

Air Compressors 
Diesel Engines 
Steam Turbines 
Steam Ertgines 
Condensers

BELLISS & MORCOM DIESEL CRUDE OIL ENGINE.

LAURIE & LAMB
211 Board ot Trade Building - MONTREAL

.mm.

For high heads at 1450 and 1750 R.P.M. without diffusion 
vanes, or greater speeds with turbine drive, the pump 

for satisfactory service is a Lea -Courtenay 
double-suction volute full bronze- 

fitted pump.—Series E. M.

FRASER & CHALMERS OF CANADA
GUARANTEE BUILDING LIMITED MONTREAL, QUE.

A standard 8-inch 
motor-driven pump 
of this type. Ask 
for bulletin giving* 
details.

Lea-Courtenay 
Centrifugal Pumps 
for every kind of 
pumping service.


