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BRAND BALLS

We have found a steel and also discovered a treatment for these balls which gives extra­
ordinary performances in action by resisting abrasion and withstanding shocks. All sizes.

PRICES ON APPLICATION

CANADA FOUNDRIES & FORGINGS, Limited
Canadian Billings & Spencer Plant, WELLAND, ONT.
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Whirling, drifting, fine white particles of snow piling up into drifts is 
the best illustration we can suggest of how Klim is made.

The diagram shows how the liquid milk is forced at high pressure in 
the form of a fine spray into a chamber through which a swiftly-moving 
current is filtered, heated air passes. The fine spray of milk and the 
swiftly-moving dry heated air meet and cause a swirling action in 
which the water in the milk becomes absorbed into the air and the milk 
solids fall to the floor of the box in a drift of pure powdered separated 
milk, which is KLIM.

The quick evaporation of water from fresh separated milk is just as 
simple as the diagram indicates. The white dry powder Is the body­
building protein and food value free of water. The process is so simple 
and easy to understand that one can appreciate the purity of Klim. 
It is in the safe powder form a few hours after the cows are milked, 
and at no time in the process of production is it subjected to any 
high temperature that can cook or spoil it.

Of course, the milk is separated to remove the fat and pasteurized imme­
diately it is received from the farmers, and in that way all disease- 
producing bacteria are destroyed should there be any in the fresh liquid 
milk “before the blizzard.”

Klim is economical because it is 100% milk food. There is no useless 
water to make up weight and take shipping and storage space.
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all uses ^0
MILK 6
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Dissolving Klim, according to directions, produces again the liquid as it 
was before the intervening simple process of drying.

Sold by all wholesale and retail grocers in 1 lb. tins for household use, 
and 10 lb. tins for hotels, boarding houses and camps. Prove it in your 
home first.

CANADIAN MILK PRODUCTS LIMITED
Head Office : TORONTO

MONTREAL WINNIPEG ST. JOHN
Plants at : Belmont, Brownsville, Burford, Glanworth and Hickson, Ontario



THE CANADIAN MINING JOURNAL 3

THE CIRCO PAGE
Illustrating Compressed Air Machinery, Tools and Appliances

mmr

Complete 
Mine Equipment

Air Compressors 
Drifters

Stopers
Hand Hammer-Drills 

Pneumatic Tools

*

HP -; i

Hoisting Engines
“Little Tugger” Hoists

Ore Crushers 
Cages 

Cars

‘‘Cameron” Centrifugal Pumps 
“Cameron” Steam Pumps 

Boilers 
Dryers 

Screens

k “1

CAMERON -,

One border—one responsibility 

We can quote on complete mine plants

Canadian Innersoii-Ranri Company
Sydney Sherbrooke Montreal Toronto Cobalt 

Winnipeg Nelson Vancouver
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The success of our Diagonal Deck Tables handling flotation concentrates has been proven and is up 
to the standard of the well known efficiency of this table in other lines of table concentration 
We have information that will be of interest to any company using flotation.

iSKV.* The Deister CONCENTRATOR Company
Main Office, Factory and Test Plant—FT. WAYNE, IND.

Cable Address—"RETSIED.” A. B. C. 5th Edition. Bedford-McNeil.

Use Deister-Overstrom Diagonal Deck Slime Tables for the Cleaning
of Flotation Concentrates

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

315 Craig Street West, Montreal
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The Minerals of Nova Scotia
THE MINERAL PROVINCE OF EASTERN CANADA

COAL, IRON, COPPER, GOLD, LEAD, SILVER, MANGANESE, GYPSUM, BARYTES, TUNGSTEN, ANTIMONY, 
GRAPHITE, ARSENIC, MINERAL PIGMENTS, DIAT0MACE0U8 EARTH.

Nova Scotia possesses extensive areas of mineral lands and offers a great field for those desirous of 
investment.
Coal Over six million tons of coal were produced in the province during 1916, making Nova Scotia 

by far the leader among the coal producing provinces of the Dominion.
Iron The province contains numerous districts in which occur various varieties of iron ore, practically 

at tide water and in touch with vast bodies of fluxes. Deposits of particularly high grade 
manganese ore occur at a number of different locations.
Gold Marked development has taken place in this industry the past several years. The gold fields 

of the province cover an area approximately 3,500 square miles. The gold is free milling and 
is from 870 to 970 fine.
gypsum Enormous beds of gypsum of a very pure quality and frequently 100 feet thickness, are 

situated at the water’s edge.
High grade cement making materials have been discovered in favorable situations for shipping. 
Government core-drills can be had from the department for boring operations.
The available streams of Nova Scotia can supply at least 500,000 h.p. for industrial purposes. 
Prospecting and Mining Rights are granted direct from the Crown on very favorable terms.
Copies of the Mining Law, Mines Reports, Maps and other Literature may be had free on application to

HON. E. H. ARMSTRONG, - HALIFAX, N.S.
Commissioner of Public Works and Mines

PROVINCE OF QUEBEC
MINES BRANCH

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

The Mining Law gives absolute security of Title and is very favourable to the Prospector.
MINERS’ CERTIFICATES. First of all, obtain a miner's certificate, from the Department in Quebec or from the nearest 

agent. The price of this certificate is $10.00, and it is valid until the first of January following. This certificate gives the 
••ight to prospect on public lands and on private lands, on which the mineral rights belong to the Crown.

The holder of the certificate may stake mining claims to the extent of 200 acres.
WORKING CONDITIONS. During the first six months following the staking of the claim, work on It must be per- 

:ormed to the extent of at least twenty-five days of eight hours.
SIX MONTHS AFTER STAKING. At the expiration of six months from the date of the staking, the prospector, to 

retain his rights, must take out a mining license.
MINING LICENSE. The mining license may cover 40 to 200 acres in unsurveyed territory. The price of this license 

to Fifty Cants an acre per year, and a fee of $10.00 on issue. It is valid for one year and Is renewable on the same terms, 
on producing an affidavit that during the year work has been performed to the extent of at least twenty-five days labour 
on each forty acres.

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

The attention of prospectors is specially called to the territory in the North-Western part of the Province of Quebec, 
north of the height of land, where important mineralized belts are known to exist.

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

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

HONOURABLE HONORE MERCIER,
MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBEC.
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Why Waste Coal 
When It Costs So Much?

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

How many pounds of coal do you use to produce a thousand pounds of steam? 200, 150, 100 or less.
A Cochrane Metering Heater will tell how many pounds of water are evaporated per pound of coal,

and it will instantly show any improvement in evaporation due to better 
fuel, better methods of firing, better condition of heating surfaces 
(removal of soot and scale), better condition of boiler setting (stopping 
up air leaks), etc.

Send for Catalogue No. 820

OFF ICES—Toi onto, Montreal, Quebec, Halifax, Sydney, Ottawa, Cobalt, S. Porcupine, 
Hamilton, London, Winnipeg, Calgary, Edmonton, Nelson, Vancouver.

CANADIAN ALLIS-CHALMERS
LIMITED

-J

:ochPANE'CO heater'f P I N C M I''M E'T,"

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.

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

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

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

Steel Wo*. and Head Office : NEW GLASGOW, NOVA SCOTIA
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FOR SALE
A LARGE QUANTITY OF

Secondhand Equipment
AND MACHINERY

Located at Various Points from Coast to Coast, including :

RAILS
New and Relaying from 8 to 100 Lbs. 

SPIKES — TIES — FROGS & SWITCHES — 
SWITCH STANDS

AIR COMPRESSORS AND RECEIVERS 
BOILERS BUCKETS DUMP CARS 

DERRICKS HOISTS WIRE ROPE 
DRILLS ENGINES GENERATORS 

MOTORS TRANSFORMERS PUMPS 
CONCRETE MIXERS BELTING PIPE 

LOCOMOTIVES STEAM SHOVELS 
Detailed List Mailed Weekly.

Quick Deliveries our Specialty 
We are always open to Buy Good Used Equipment

R. T. Gilman & Co. MONTREAL

IMPERIAL BANK
OF CANADA

HEAD OFFICE : TORONTO

Capital Paid Up $7,000,000
Reserve Fund 7,000,000

Branches in Northern Ontario at

Cobalt, South Porcupine, Elk Lake, 
Cochrane, New Liskeard, North Bay 

and Timmins.

Branches in Provinces of
Ontario, Quebec, Manitoba, Saskatch­

ewan, Alberta and British Columbia.

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

BOILERS

We manufacture Marine, Horizontal Tubu­
lar, Vertical Tubular and Locomotive 
Type Boilers, also Ore Cars, Ore Buckets, 
Steel Tanks, Smoke Stacks, and Steel 
Plate Work of every description.

SEND US YOUR INQUIRIES.

[mmm & Machine Works
OF CANADA, LIMITED

ST. CATHARINES, ONTARIO
Eastern Sales Office:

HALL MACHINERY CO., SHERBROOKE, QUE.

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 purposes

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
SHEBROOKE, QUEBEC
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NICKEL
Shot—High and Low carbon Ingots—Two sizes, 25 lbs., 50 lbs.

ELECTROLYTIC NICKEL—99.80%

Prime Metals for the Manufacture of Nickel Steel, German Silver, Anodes and all remelting purposes 
Our Nickel is produced as Rods, Sheets, Strip Stock, Wire and Tubes.

We are SOLE PRODUCERS of this natural, stronger-than-steel, nor-We are dULfc. t 
V ^ ^ corrodible alloy.

Manufactured forms are Rods, Flats, Castings, Tubes, Sheets, Strip Stock and Wire.

Send Enquiries Direct toÊTN
(Ke«. U.S. Pet. Off.)

THE INTERNATIONAL NICKEL COMPANY
43 Exchange Place, - NEW YORK

METALLIC NICKEL
SHOT—High and Low Carbon 
INGOTS—Two sizes, 25 lbs. and 50 lbs.

Prime Metals for the Manufacture of 
Nickel Steel, German Silver, Anodes, 

and all Remelting purposes.

Send Enquiries to

TIE . NICKEL C0IMÏ OF CANADA. LIMITED
Harbor Commission Building, - TORONTO

552714
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THE CONIAGAS REDUCTION
COMPANY, LIMITED

St. Catharines - - Ontario

Smelters and Refiners of Cobalt Ores
Manufacturers of

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

BRITISH COLUMBIA
The Mineral Province of Western Canada

Has produced Minerals valued as follows : Placer Gold, $75,116,103 ; Lode Gold, $93,717,974 ; Silver, 
$43,623,761; Lead, $39,366,144; Copper, $130,597,620; Other Metals (Zinc, Iron, etc.), $10,933,466; Coal and 
Coke, $174,313,658 ; Building Stone, Brick, Cement, etc., $27,902,381 ; making its Mineral Production to the 
end of 1917 show an

Aggregate Value of $595,571,107
The substantial progress of the Mining Industry of this Province is strikingly exhibited in the following 

figures, which show the value of production for successive five-year periods : For all years to 1895, inclusive. 
$94,547,241 ; for five years, 1896-1900, $57,605,967 ; for five years, 1901-1905, $96,509,968 ; for five years, 1906- 
1910, $125,534,474; for five years, 1911-1915, $142,072,603 ; for the year 1916, $42,290,462 ; for the year 1917, 
$37,010,392.

Production During last ten years, $296,044,925
Lode-mining has only been in progress for about twenty years, and not 20 per cent, of the Province has 

been even prospected ; 300,000 square miles of unexplored mineral bearing land are open for prospecting.
The Mining Laws of this Province are more liberal and the fees lower than those of any other Province in 

the Dominion, or any Colony in the British Empire.
Mineral locations are granted to discoverers for nominal fees.
Absolute Titles are obtained by developing such properties, the security of which is guaranteed by Crown 

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

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia
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Reliable
Gears

itixm,

Accurately Hobbed Worm Gears 

Get our quotations on anything in Gears

Hamilton Gear & Machine Co.
Van Horne Street - TORONTO

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

Information on this subject can be 
obtained by writing :—

The Industrial and Resources 
Department Canadian National 

Railways
TORONTO :: ONTARIO

JUSTRITE

•®B0©0<

TRADE MARK

CARBIDE
MINE LAMPS

CAP LAMP

A few of our many 
models. We make a 
suitable lamp for every 
mining purpose. Cata­
log on request.

“LITTLE GIANT” 
Seamless Aluminum

No. 407

STRONG-
DURABLE-
ECONOMICAL

Spiral
Feed

6 Hours

No. 110

HALF-SHIFT LAMP

Burns
41

Hours
SUPERINTENDENT’S

LAMP

No. 95

No. 101—26 Gauge Brass 
No. 103—22 Gauge Brass (Extra Heavy)

The hearty recommendation of Justrite users 
speaks for their perfection and ease of opera­
tion. Best of all is their economy. The name 
"Justrite” expresses its cost of operating as well 
as the quality of light furnished. It includes the 
great saving over the cost of candles—about 
one-half to be exact. Certainly this saving is 
worth every operator’s consideration from the 1 
standpoint of economy. Scores of the largest 
mines in this and foreign countries use "Just­
rite” lamps EXCLUSIVELY. Whatever the con­
ditions are, there is a “Justrite” made for every 
mining purpose.

Justrite Manufacturing Co.
Dept C. Chicago, U. S. A.
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BULLDOG HOLLOW and SOLID

Mining & Rock Drill Steel

>*J*CZ*

».

WO/ZAS.- AOCAAVVAK, WAIV JERSEY, U.S.A.

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

REES RoTURBo PUMPS ARE 
SPECIALLY SUITABLE FOR MINES

They are Self-Regu­
lating.

Have a High and 
Permanent Efficiency

A Turbine Pump 
with a Flat efficiency 
and Power curve 
with varying dis-

Type B4 Eight Stage^REES RoTURBo Patent Pressure Chamber Pump charge.

This Pump with its perfect Hydraulic Balance will meet your pumping problems with greater economy 
and with higher efficiency.

Get Our Pump and Condenser Catalogues for complete details.

THE GOLDIE & McCULLOCH CO., Limited
Head Office and Works: GALT, ONTARIO, CANADA

TORONTO OFFICE: WESTERN BRANCH : QUEBEC AGENTS : BRITISH COLUMBIA AGENTS :
Suite 1101-2, 248 McDermott Are., Rosi & Greig, Robt. Hamilton & Co.,
Bank of Hamilton Bld'g. Winnipeg, Man. 400 St. Jamea St., Montreal, Que. Vancourer B. C.
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PROVINCE of ONTARIO

BUREAU OF MINES

V-ANq-

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

the geological formations are favorable for the occurrence of minerals, 70 per cent, of the 
rocks being 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 Por­
cupine and Kirkland Lake, and the iron ore of Helen, Magpie and Moose Mountain mines.

Many other useful minerals, both metallic and non-metallic, are found in Ontario : 
actinolite, apatite, arsenic, asbestos, cobalt, corundum, feldspar, fluorspar, graphite, gypsum, 
iron pyrites, mica, molybdenite, natural gas, palladium, petroleum, platinum, quartz, salt 
and talc.

Building materials, such as marble, limestone, sandstone; granite, trap, sand and gravel, 
meet every demand. Lime, Portland cement, brick and tile are manufactured in quantity 
within the Province.

Ontario in 1917 produced 46 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 1917 to be worth $72,093,832, of which the metallic production 
was $56,831,857.

Dividends anc oonuses paid to the end of 1917 amounted to $11,486,167.45 for gold 
mining companies, and $70,821,829.34 for silver mining companies, or a total of $82,307,996.79.

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. 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 days’ 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 mining laws, apply to

G. H. FERGUSON,
Minister or Lands, Forests and Mines.

Toronto, Canada



THÉ CANADIAN MINING JOURNAL 13

YOUR

Fine Ores, Concen- 
trates and Fluedust

Can be Cheaply and Successfully 
Sintered by the

DWIGHT & LLOYD 
SYSTEM

(Fully Protected by Patenta.)

SIMPLE, EFFICIENT, CONTINUOUS 
LOW COST OF INSTALLATION

Many plants now In dally operation In U.S., Dominion of 
Canada. Republic of Mexico, Australia and European 
Countries. For particulars as to Licenses In Canada, 
Estimates, etc., address

Dwight & Lloyd Sintering Co., Inc.
(Successor to Dwight & Lloyd Metallurgical Co.)

29 Broadway, New York.
Cable Address: SINTERER, NEW YORK.

“For Information regarding sintering of Iron ores and 
Iron flue dust, consult special licensee.”

American Ore Reclamation Co.
71 BROADWAY, N.Y.

CANADIAN IICAGO BRIDGE & IRON CO., LIMITED
103 Janet St., BRIDGEBURG, ONT.

Md Colony^Bldg. New York : 3115 Hudson Terminal Bldg.

mhhhhi

BUILD FOR TUE FUTURE! U/E /JEEL C0N/JRUCTI0N
ELEVATED y£TEEL TANItf

'jtyc

RAIL-ROAD. MUNICIPAL
V <tnd

FIRE- PROTECTION /LRVICE

THE JOHN INCUS COMPANY, LIMITED
ENGINEERS AND BOILER MAKERS “INGLIS” PRODUCTS ARE “MADE IN CANADA”

ENGINES
and

BOILERS
TANKS, PENSTOCKS 

HEAVY
PLATE WORK 

and
SPECIAL

MACHINERY

V:'

CANADIAN

MANUFACTURERS

of

ERIE CITY 

WATER TUBE 

BOILERS

Write us for prices and specifications— 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 Street Chambers
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QUALITY COUNTS
You are sure of quality when you specify 

“HISCO” Manganese Balls. Forged of the 
very best quality Manganese Steel they will 
outwear any other ball made. “HISCO” 
Manganese Balls are saving money for 
others. Why not you?

Absolutely the best grinding balls on the market.
Made in Canada by Canadian workmen.
Our low prices for this high quality ball will interest you.

Write us for quotations on your requirements

HULL IRON & STEEL FOUNDRIES, LTD.
Makers of Mining Equipment

HULL, QUEBEC



Canadian Mining Journal
A Weekly Journal devoted to the Science and Practice of the Mining, Metallurgical and Allied Industries, 

with an Up-to-date Review of Conditions maintaining therein.

Published every Wednesday by The Mines Publishing Co., 
Limited, at the Garden City Press, Ste. Anne de Bellevue, 
Que. ’Phone 165.
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Subscription to any address in Canada, United States and
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A METALLURGICAL LIGHT HOUSE 
FOR MINING ENGINEERS

EXAMINE THE RAYS

HARDINGE CONICAL BALL AND PEBBLE 
MILLS ARE GRINDING OVER 

100,000 TONS OF ORE PER DAY

FOR
FLOTATION 

CYAN 3 DATION 
AMALGAMATION 

CONCENTRATION
WET OR DRY, FINE OR GRANULAR GRINDING

mr over 96% OF 8 YEARS
IS THE RECORD OF

W TWO 8ft. HARDINGE MILLS
^ AT THE OBRIEN MINES, COBALT, ONT!

CONICAL MILL No.3 .s now being INSTALLED 
$10,000,000 DIVIDENDS IS ANOTHER

RECORD FOR THIS MINE
HARDINGE MILLS

PAVE THE WAY TO DIVIDENDS

GEN L MGR. J. G.DICKENSON WRITES, 
RELATIVE TO CONTINUOUS DUTY AND MAINTAINENCE. 

THESE HARDINGE MILL'S HAVE OPERATED OVER 96% OF 365 DAYS . 
FOR OVER 8 YEARS AND THE ORIGINAL GEARS WILL PROBABLY LAST 9 YEARS!

SIMPLICITY PERSONIFIED
THE \00% MILL
ALL PERIPHERY

NO HEADS OR 
GRATES

WHAT ARE YOUR REQUIREMENTS?
WRITE OUR NEAREST OFFICE 

FOR CATALOG

.. • -------- T.r

HARDINGE CONICAL MILL CO.
NEW YORK 120 BROADWAY
SAIT LAKE CITY NEWHOUSE BUILDING
DENVER FIRST NAT’L BANK BLDG.
LONDON SALISBURY HOUSE

Cable Address “Halhording. New York”
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GEOLOGICAL SURVEY REPORTS.
The Geological Survey has published a summary re­

port on work done during 1918 in British Columbia and 
Yukon. The authors are W. E. Cockfield, C. Camsell, 
V. Dolmage, B. R. McKay, S. J. Schofield and M. F. 
Bancroft. Mr. Cockfield reports on Mayo area, Yukon 
and silver-lead deposits of the Twelvemile area, Yukon. 
Mr. Camsell reports on mercury deposits of Kamloops 
lake ; boring operations for oil in the vicinity of Van­
couver ; the Copper Mountain area; and platinum in­
vestigations. Mr. Dolmage writes on Quatsino Sound 
and Mr. MacKay on Cariboo gold fields. Mr. Schofield 
reports on Britannia map area and Ainsworth mining 
district. Mr. Bancroft reports on Lardeau map area. 
These gentlemen are to be congratulated on getting 
their reports ready for publication in a reasonable time.

SOME PLAIN TALK.
Col. Thomas Cantley, in his presidential address to 

the Mining Society of Nova Scotia spoke strongly 
against the tendency to favor putting all industries 
too largely under government control. He wants cap­
tains of industry to be allowed to get back to work.

Industries during the war were properly taken more 
largely under government control for war purposes. 
There has since been a desire on the part of many 
to see government control continued and made more 
complete. Others consider that the industries enlisted 
for war purposes should now be unfettered, and allow­
ed to develop according to the ability and energy of the 
individuals connected with them. Our readers will 
find Col. Cantley’s address elsewhere in this number.

MINING INSTITUTE MEETINGS.
An account of the annual meeting of the Mining 

Society of Nova Scotia, held in New Glasgow, is given 
in this number of the Journal. Much of the credit for 
the success of this meeting belongs to Mr. F. W. Gray 
of the staff of the Nova Scotia Steel & Coal Co. Our 
readers will be pleased to learn that Mr. Gray, "who 
is an authority on the coal mining industry, is joining 
the staff of the publishers of this Journal and will be 
Associate Editor of the Journal. Mr. Gray will devote 
his attention chiefly to coal mining and to general 
mining in the Maritime Provinces.

In concluding his comments on the New Glasgow 
meeting, Mr. Gray makes some suggestions respecting 
meetings for consideration of members of the Cana­
dian Mining Institute. We would be pleased to have 
comments on these suggestions, with a view to making 
the meetings more useful to members and the industry.

We have one suggestion to make. It is that some 
endeavor should be made to have, during the summer, 
local meetings in some of the mining camps, which 
would be made sufficiently attractive to bring men 
from other parts of the same province at least. For 
instance we might this summer have in Ontario visits 
to the gold and silver mining centres. To attend such 
meetings we would invite all interested in the mining 
industry.

MINING.
Recent discussion among members of the Canadian 

Mining Institute makes it more than ever evident that 
the term “mining” is understood to mean very dif­
ferent things by different persons. Some of the metal­
lurgists, notably those in the iron and steel industry, 
like to consider that mining is the proper term to apply 
to the taking of ore from the ground, while the term 
metallurgy should be applied to the processes for winn­
ing the metals from the ores after the mining has 
been done. This would be in accordance with test 
book definitions. The term “mining” is, however, 
commonly used in a much wider sense.

A mining company that limits its attention to the 
extraction of ore is the exception rather than the rule 
in Canada. For many years gold mining companies 
have considered it their business to produce metallic 
gold, but none have found it desirable to call themselves 
gold mining and metallurgical companies. The latter 
term is superfluous in this connection.

We have before us the report of the Nipissing Min­
ing Company for the year 1918. The report showTs 
that the company produced and shipped during the 
year silver bullion worth $5,485,427, and residue and 
concentrates worth $352,099. We find in this report 
a detailed analysis of the cost of treating the ore. We 
find remarks on metallurgical problems as well as 
underground development. We find a record of in­
come and expenditure ; of exploration, development, 
and production ; of costs and profits. This is the ordin­
ary business of a mining company. Metallurgy is a 
necessary branch of mining as the term mining is used 
in the mining business. Managing ability, common- 
sense and good salesmanship have, however, their place 
in this industry as in all others.

OUTLOOK FOR COBALT SILVER MINES IS 
PROMISING.

The removal of restrictions on the price of silver 
seems likely to result in an advantage to producers. 
At the ruling prices there is assured successful opera­
tion of many mines at Cobalt. If the price goes much 
higher a market will be made for very low grade ore. 
This will lead to further exploration of supposedly 
worked-out properties. The Cobalt area has as many 
lives as a cat. It is particularly fortunate that the 
high prices have been obtainable during the period 
of high costs, for otherwise much silver that has been 
marketed would have remained in the ground. An ex­
cellent opportunity to get out an exceptionally large 
percentage of the silver in the Cobalt area is afforded 
by the present price of the metal. If, as seems possible, 
the price rises materially, an even more complete 
clean up than lias ever seemed likely will be made. 
Cobalt has a wonderful record in many ways. It has 
made not only a very large production of silver, but it 
has done so at an unusually low cost. The demand 
for the metal seems likely to add further laurels to 
Cobalt, for the price warrants every attempt being 
made to increase the percentage of recovery.
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MANUFACTURERS IN CONVENTION.
The twenty-fourth annual convention of the National 

Association of Manufacturers will be held at the Wal­
dorf-Astoria Hotel, New York, on May 19, 20 and 21. 
The convention will discuss prevalent forms of social 
and industrial unrest, government of railroads, govern­
ment, supervision and stabilizing of trade prices, fed­
eral revenue and tax legislation, employment relations, 
the employer’s duty to provide jobs for soldiers, the 
approaching revision of patent laws, the industrial leg­
islative outlook, and vocational training.

WESTERN ONTARIO IRON ORE DEPOSITS.
In this number a correspondent calls attention to 

Ontario’s undeveloped iron ore resources. The war 
has directed the thoughts of all to the importance of 
iron and coal mining industries. Under the circum­
stances our correspondent’s remarks are very timely. 
He does well to point out that while comparatively 
little investigation has been carried on, we are too 
ready to assume that the development of iron ore in 
Western Ontario is not commercially feasible at pre­
sent.

It is true that we do not know much about our iron 
ore deposits. A large part of the little work that has 
been done, has been done by and for Americans inter­
ested in the Lake Superior iron ranges. We have 
benefitted to some extent by such work, but it is high 
time that Canadians made some endeavor to determine 
the nature and value of our deposits. We should have 
the iron areas examined and geologically mapped with 
a view to directing attention to the more promising 
areas and assisting those who undertake development.

CHICAGO MEETING—A.I.M M.E.
The American Institute of Mining and Metallurgical 

Engineers will hold its convention in Chicago. Sep­
tember 22nd to 26th. This meeting promises to be one 
of decided importance to the industry, as subjects of 
vital concern will be under discussion.

In addition to the technical talks, an elaborate social 
programme is being arranged and excursions by the 
Institute as a body are planned to many points of in­
terest in the vicinity, including the Steel Mills at Gary, 
the oil refineries at Whiting, metallurgical plants at 
East Chicago, and North Chicago, and to the LaSalle 
district, where the cement, coal and zinc industries 
are represented.

DOMINION ENGINEERING AND INSPECTION CO.
OPEN VANCOUVER BRANCH.

The Dominion Engineering & Inspection Company, 
engineers and chemists, of Montreal, have recently open­
ed an office in Vancouver at 44 Canada Life Building, 
Hastings Street West, under the management of Mr. 
John B. Croly, who is well known to engineering and 
construction interests in this district.

The business built up by this company in Montreal, 
Toronto and Winnipeg, has been conducted along sound 
professional lines, and it is interesting to note the com­
pany’s confidence in the future of Vancouver and Brit­
ish Columbia generally, in opening an office in this 
province.

THE CANADIAN MINING MANUAL.
The publishers of the Canadian Mining Journal an­

nounce the appearance of a new edition of the Can­
adian Mining Manual. The editor has endeavored to 
make this a useful handbook for those interested in 
Canadian mines and minerals. Some idea of the con­
tents of this manual will be found on another page.

MOLYBDENUM AND TUNGSTEN.
A communication has just been received by the De­

partment of Mines from the Colonial Office, London, 
announcing a change in policy in regard to the purchase 
of molybdenum and tungsten ores. The communica­
tion states: “During the war the production of these 
ores throughout the world has increased enormously, 
while the demand has since the date of the Armistice 
greatly decreased. The stocks in this country, or on 
the way will be more than enough to meet the require­
ments of the United Kingdom for at least eighteen 
months. If the arrangements by which His Majesty’s 
Government buy the Empire output of these ores are 
continued, by the end of 1919 there will be in stock in 
this country enough to meet the requirements of the 
United Kingdom, home and export trade for no less 
than two years, and as these stocks will have to be rea­
lized at a price not higher than the world’s price, which 
will presumably be much lower than that now paid by 
His Majesty’s Government, there will be for two years 
no market in this country for Empire ores and the effect 
will almost certainly be that many mines within the 
Empire will have to close down, and the result to the 
future of the industry might be disastrous.

In the circumstances the only satisfactory solution for 
both His Majesty’s Government, and the producers, ap­
pears to be an agreement by which the Empire output 
and shipments to this country will be drastically re­
duced for the present, thus allowing stocks to be realiz­
ed and the world’s market to settle down so that the 
industry might resume normal working as soon as pos­
sible. Consequently the Minister of Munitions has de­
cided to terminate the existing purchase arrangements 
at once, and will not accept delivery of any tungsten ore 
or molybdenite loaded from British Oveasea ports on 
ocean steamers after the 30th of April.

In addition, the Minister of Munitions hopes produc­
ers in their own interests will take immediate steps to 
reduce the production of these ores.”

On April 29th before Mr. Chas. Macnab, Magistrate 
of the County of Carleton at Ottawa, Mr. A. S. Munich, 
Manager of the Kingdom lead mine at Galetta, was 
fined $100 and costs for allowing a cage to be used for 
the raising and lowering of men which was not 
equipped with safety devices as required by the Min­
ing Act of Ontario.

Carbide Lamps.
The Just rite Manufacturing Co., Chicago, has just 

issued a catalogue illustrating miners’ carbide lamps. 
A large number of lamps are shown and specifications 
given. The catalog is of the loose leaf pattern and 
the company plans to keep its customers supplied with 
complete up-to-date illustrations of its products.
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Meeting of the Mining Society of Nova Scotia

The twenty-sixth regular Annual Meeting of the 
Mining Society of Nova Scotia was held in New Glas­
gow on the 23rd and 24th of April, about seventy-five 
members and visitors being in attendance. The oc­
casion was the first on which the Annual Meet­
ing had been held outside of Sydney since the 
Society’s headquarters were moved there from Halifax. 
The Council had some hesitation in selecting New Glas­
gow, as it was feared the distance from headquarters 
might cause a meagre attendance, but on the other 
hand it was felt that some consideration of the claims 
of the Mainland members was required, and that 
further, New Glasgow was not far away from Halifax, 
and was more convenient for visitors from the West.

Col. Cantley’s Address.
Colonel Cantley, the President was in the Chair, 

and following the transaction of routine business in 
the opening morning session of the 23rd, delivered the 
presidential address, which is published elsewhere in 
this issue of the Journal.

Mr. Cole’s Paper on the Salt Industry.
At the afternoon meeting Mr. L. H. Cole, of the 

Mines Branch, presented a paper dealing exhaustively 
with occurrences of salt and brine in Canada, and the 
salt industry as a whole. Mr. Cole’s remarks were 
chiefly descriptive of the numerous and excellent lan­
tern slides shown, which illustrated the recovery of 
salt from sea water, from brine springs and crystalline 
salt deposits. An interesting feature was Mr. Cole’s 
full explanation of the varied methods of evaporation 
used in concentration of brines, most of which was 
in the nature of new and fresh knowledge to the 
coal and metal miners and steel men who composed a 
very representative Nova Scotian gathering. Descrip­
tion of the important salt industry and its outgrowth 
of chemical industries in the neighborhood of Wind­
sor, Ontario, came as a surprise to most present, who 
had not realized that a second and greater Northwich 
had arisen. Special interest, however, centered around 
the recent discovery of rock-salt at Malagash, Cumber­
land County, Nova Scotia, which was fully described 
in a recent issue of the Journal by Mr. Cole, and is 
now being developed by Messrs. Chambers of New 
Glasgow.

In this connection Dr. Hayes of the Geological Sur­
vey mentioned a reference made in 1840 by Dr. Abra­
ham Gesner, one of the geological pioneers of the 
Maritime Provinces, to the presence of salt springs 
in the district of Malagash, and pointed out the neces­
sity to trace the brine flow to its crystalline source, 
and the possibilities of a salt industry to supply the 
requirements of the “British Provinces,” remarking 
that the “infancy of the colony was but a trite apology 
for backwardness in development of natural re­
sources ! ’ ’

Mr. Cole’s talk and the lantern slides were much 
appreciated, and the Department of Mines does well 
to pay attention to the non-metallic minerals of Can­
ada, and does still better in making its work known.

The Council of the Society, bearing in mind the 
interest of its members in steel manufacture and cok­

ing processes hopes that Mr. Cole at the next Annual 
Meeting may tell them something of the silica deposits 
of Canada, and the resources of the Dominion in re­
fractories.

Refractories.
A paper descriptive of some important develop­

ments in the home manufacture of refractory bricks 
and shapes by the Dominion Iron & Steel Company had 
been looked for, but it was thought better to leave 
this paper until the results obtained were more defin­
itely ascertained and tested. Although Nova Scotia, 
so far as is now known, is unfortunately short of high- 
grade refractory clays, there is an abundance of silica 
in occurrences of great purity, and Nova Scotia does 
not expect to be always so dependent on outside sources 
for refractories as is the case to-day. It cannot be 
said that as yet the clays and shales associated with 
the coal seams are either known fully or tested for 
suitability to any appreciable extent, and the very 
close resemblance between the coal measures of Nova 
Scotia with those of other countries where valuable 
clays are found in association with the Millstone Grit 
and the productive Measures, indicates that hope for 
the discovery of better clays than are now known is 
well founded.

“Romance and Rascality in Mine Promoting.”
Mr. C. M. Odell removed any tendency to stiffness 

which may have lingered in the meeting by a con­
tribution on “Romance and Rascality in Mine Promot­
ing.” The title of this paper had been wrongly print­
ed in advance as “Romance and Rascality in Coal Min­
ing,” but the speaker explained that he knew of no 
reason to think that coal mining was more distinguish­
ed in regard to romance or rascality than other kinds 
of mining.

Mr. Odell’s satirically humorous philosophy has come 
to be rightly regarded as one of the features of the 
Mining Society’s annual gathering. To those who 
are acquainted with Mr. Hoover’s translation of Agri­
cola the following excerpt from Mr. Odell’s remarks 
will seem reminiscent, and show how great minds have 
thought alike in all ages. Mr. Odell speaks thus :

“The lure of the wanderlust and the innate 
gambling instinct of the Anglo-Saxon lead men 
to the mining camp and the lumber woods. The 
thirst for wealth drives men to discovering mines 
and a philanthropic instinct prompts them to offer 
the stocks and bonds to a guileless public, whose 
desire for easy money is in inverse ratio to their 
ability to acquire it. Faced with the problem of 
gazing at a mean ticket with the rim all punched 
out, the young man gravitates between going into 
politics promoting a mining enterprise. This 
last-named, i.e., promoting, seems to be the safest 
method of prying a living loose from this earth ; 
as trying to get a dividend from a mine by legiti­
mate means — for the original investor — is qbout 
as hopeless as setting a hen on a porcelain door­
knob and expecting her to hatch out a row of 
miners cottages.”
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Mr. Odell enlightened the Society as to the probable 
origin of a well-known description of a mine. At the 
time when the promoter's of King Solomon’s Mines 
were flooding the Nile Valley with watered stock, the 
chief advisor of Rameses II is reported in conversa­
tion with his master as follows :

“Rammy, my boy, Rammy,” sez he, “Rammy, you’re 
right, a mine is a hole in the ground, and the owner is 
a liar ! ’ ’

Mr. Odell’s admixture of modern instance with an­
cient fable did not prevent him from giving the mem­
bers some real information on early mine promotions 
in Nova Scotia.

“Tunneling on the Western Front.”
Lt. George Morley, M.C., formerly on the survey 

staff of the Dominion Coal Company, and now invalid­
ed home from active service gave a paper, illustrated 
with diagrams, on “Tunnelling on the Western Front,” 
which will be found elsewhere in this issue. Lt. Mor­
ley was intimately connected with some of the major 
tunnelling operations of the Canadian forces near St. 
Eloi and with the large mines whose explosion preceded 
the taking of the Messines Ridge. He gave a well- 
deserved tribute to the resourcefulness and gallantry 
of the Nova Scotian miners in the tunnelling com­
panies.

The vote of thanks which followed Lt. Morley’s 
paper was not the merely perfunctory thing that some­
times follows the reading of papers. The modesty of 
his manner, combined with the sober reality of the 
scenes and occurrences he described — scenes in which 
many of those present were intimately interested be­
cause of the letters received from friends and rela-

COL. THOMAS CANTLEY,
President, Mining Society of Nova Scotia.

fives who had taken part therein—made Mr. Morley 
very welcome. The interesting details elicitited from 
the speaker during the discussion strengthened the 
belief that some valuable additions to technical prac­
tice will be the result of the operations of our tun­
nelling corps, who in the course of hazardous warfare 
undertook experiments in the use of explosives, and 
in mining practice generally that under our rigid min­
ing laws could not be tried in civilian life.

Lt. Morley’s references to the magnitude of the shaft 
sinking operations was rather a surprise to his hear­
ers. Mine shafts from 120 to 150 feet deep are first 
class operations in themselves, without any of the ad­
ditional difficulties imposed by war conditions.

The Wabana Iron Ore Deposits.
The evening session of Wednesday consisted of a 

paper by Dr. A. 0. Hayes of the Geological Survey on 
the origin of the Wabana Iron Ore Deposit, in Con­
ception Bay, Newfoundland. Mr. Hayes’s monograph 
on the Wabana Deposit published by the Mines De­
partment at Ottawa is the fullest and most authorita­
tive account of this remarkable deposit yet written, 
and as Dr. Hayes was to speak in New Glasgow, a com­
munity always deeply interested in the iron ore mines 
at Wabana, the Council issued invitations to a num­
ber of local residents, who were present in addition 
to the members of the Society.

The meeting was presided over by Mr. R. E. Cham­
bers, the mining engineer of the Nova Scotia Steel & 
Coal Company, whose part in the development of the 
Wabana ore is not perhaps appreciated outside the 
circle of his associates. Colonel Cantley quite prop­
erly remarked “that for the knowledge we have of this 
valuable body of ore, and for its development, both the 
Dominion and the Scotia Companies, and the Province, 
owes Mr. Chambers a debt of gratitude greater than 
to any other man alive or dead.”

Mr. Chambers briefly related his experiences from 
the time he first examined the Wabana exposures in 
1893, and referred to the completion of the two main 
nauiage slopes which now are handling the ore ex­
tracted from the practically unlimited submarine areas 
of the Nova Scotia Steel & Coal Ço. at a distance of 
over .two miles from shore.

Dr. Hayes described the deposit carefully and at 
length, with the assistance of excellent slides, but the 
most informative part of his talk was his references 
to the boring algae which seemed to have taken so 
prominent a part in the formation of the spherules 
which combine to make the oolitic hematite of which 
the Wabana ores are so largely composed. Many of 
Dr. Hayes’s auditors were men who daily life was 
spent in dealing in one form or another with Wabana 
iron ore, and had doubtless not suspected the existence 
of the fairy-land of deduction through which Dr. Hayes 
led them. One begins to realize how hopeless it is 
for one man to compass entirely even one branch of 
applied science in these days, for in Dr. Hayes’s short 
lecture he quoted proofs elicited by zoology, by petrol­
ogy, by chemistry, by geology. How many sciences 
have been utilized to perfect the naturally colored 
micro-photographs of rock sections that were shown, 
who shall say? The net result of Dr. Hayes’s remarks 
appeared to be that while he would not hazard the 
assertion that the boring algae were the real origin­
ators of the Wabana ore seams, these minute and 
fragile organisms played a prominent part in their 
deposition. Dr. Hayes intimated that he did not favor 
the replacement hypothesis, the inference of which
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would be that the Wabana ore seams will be found 
to persist over the whole of the basin in which the 
original sediments were laid down, apparently under 
conditions of absolute quiescence.

Colonel Cantley in the discussion said the striking 
part about Wabana was the relatively small amount 
of ore in the land areas compared with the tonnages 
that are practically proved to exist under the sea. 
Colonel Cantley remarked :

“The volume of ore is so great that it presents 
a new feature in mining, to this extent, that it 
will make practically no difference, not only to 
this generation, but to several generations to 
come as to what rate of extraction is carried on 
at Wabana.”

Dr. Hayes made a suggestive statement as to a great 
similarity between the Wabana ores and those found 
in some parts of Nova Scotia, more particularly near 
Mira Bay.

The unique character of the Wabana deposit, the 
enormous quantity of ore known to exist, its relative 
importance in the world’s markets, and its Still great­
er relative importance as an Imperial asset, and the 
unprecedented distance from shore at which ore is 
being mined in the under-sea operations, are matters 
on which much could be written, and matters which 
were only touched upon in the evening’s proceedings.

Visit to Allan Shaft Colliery.
The morning of Thursday the 24th was occupied by 

a visit to the Allan Shaft Colliery of the Acadia Coal 
Company at Stellarton, where the visitors were shown 
over the surface-plant by Mr. Notebaert, the mining 
engineer, and others of the Acadia Company’s staff.

The Allan Shaft is equipped with what is probably 
the largest steel-bankhead in Nova Scotia, having a 
capacity to handle 4,000 tons of coal daily. The shafts 
are the deepest coal-shafts in Eastern Canada, being 
over 1,000 feet deep and brick-lined. The power- 
plant, boiler house, ash-handling equipment and other 
surface erections are of the most modern and efficient 
type, and have all been fully described in previous 
issues of this Journal.

Visit to Steel Works.
Following the visit to the Allan Shaft the members 

were taken to the works of the Eastern Car Company, 
visited the shipbuilding yard of the Nova Scotia Steel 
Company, where two 2,800 ton steel ships are now be­
ing built for the Canadian Government, and went 
through the Steel Works at Trenton.

The plant of the Eastern Car Company is large and 
of the most modem description, and the visitors must 
have realized that in a very short time and in a small 
radius, they were able to inspect a modern colliery, 
a steel-car works of the latest type, a ship-building 
plant, and a steel works which during the pressing 
times of 1917 and thereabouts saw 5,000 men and wo­
men turning out shells in extremely large quantities, 
and played also an important part in providing heavy 
marine forgings for the numerous “lame ducks” which 
made Halifax during war days. While small perhaps, 
compared with other industrial centres in Canada, 
there are not many places which can show so complete 
a microcosm of the coal industry, and its “homologues” 
if one may be permitted to -use the term. For after 
all, every one of these industries is an outgrowth of 
the mining of coal.

Air Consumption in Collieries.
At the afternoon session a paper by Mr. Jolm Casey, 

manager of Dominion No. 4 Colliery, was read in con­

densed form by proxy—in Mr. Casey’s absence—on 
“Some Economies of Air Consumption in Collieries.”

This paper was a valuable contribution,'from actual 
experience, of the economies which are possible in the 
use of compressed air underground by using all pos­
sible checks against leaks, and more particularly by 
the use of an air-meter designed to record not only 
pressure values but actual quantities of air in cubic 
feet. Mr. Casey pointed out that friction in air lines 
was just as fruitful a source of friction losses as it 
was in water pipes, and that in extending the ait 
system, sound judgment is required to allow for the 
proper pipe sizes and the keeping down of the velocity 
of the air to a minimum.

The use of an air-meter will detect air-driven ma­
chines, such as hammer-drills, “punchers” and other 
forms of cutters that are wasteful of air, and will 
oftentimes show that a new air-chest, or possibly a 
new machine, would be less expensive than the waste 
of air and loss of efficiency that more often than is 
suspected arises from worn-out parts or antiquated 
types of air-driven machines.

The loss of air and pressure from leaky hoses, and 
from leaky hose-couplings is another prolific source 
of complaints of insufficient compressor capacity. It 
is not the large and noisy leak that runs away with 
the compressor yield. It is the numerous small leaks, 
“bleeding” hoses, and wasteful tools which in the 
aggregate make many compressed air installations so 
inefficient.

The discussion which followed was a really worth­
while one, for it was participated in by men who had 
many years of intimate experience with air as a motive 
power, both in surface and underground operations, 
and in coal and iron-ore mining, and also in open lime­
stone quarrying on a large scale.

Mr. J. S. Whyte, of the Acadia Coal Company, men­
tioned an actual experiment when the compressors 
were run on a Sunday with no pressure on the line, 
and no air being used. The pressure built up from 
nothing quite rapidly, but in about twenty minutes 
the pressure reached a maximum and the curve flat­
tened. Though the compressor was kept running at 
full capacity, the pressure did not increase, so that a 
point wTas actually reached, with no air in use, when 
the entire capacity of the air-compressor was taken up 
by the leaks.

There is no reason to suppose that this experiment 
could not be repeated in many mines with similar 
results.

It was very evident from the keen interest shown 
in the discussion that Mr. Casey’s paper had raised 
a topic of first-class importance. The matter is one 
which is of especial interest to Cape Breton collieries 
mining undersea areas. The only motive power we 
now know of that can be economically transmitted for 
five to seven miles from its source of origin, or en­
trance into the mine workings, is electricity, which 
is to-day looked upon as largely inadmissible because 
of its danger in the presence of inflammable gases. If 
electricity cannot be made safe for underground use 
in the undersea areas, then the undersea coal cannot 
be worked beyond a very limited distance from shore, 
but it is hardly necessary to admit at this time that 
man’s invention will not overcome what is after all 
a matter of detail. One method in which electricity 
can be utilized will be to compress air at some point 
underground, sufficiently near to the working faces 
to enable the air to be utilized under conditions of
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maximum efficiency to operate air-driven coal-cutters ; 
and here those who favor the use of compressed-air 
will have ■ an excellent field in which to demonstrate 
the possibilities of its efficient use. Indeed, if they 
cannot do this, they must yield the field to some other 
motive power.

The Pictou Coalfield.
A series of notes on the Pictou Coalfield and more 

particularly the part of that field contained in the 
areas of the Acadia Coal Company had been compiled 
by Messrs. J. J. McDougall ( assistant to the Mining 
Engineer, and G. A. McHattie, surveyor, both of the 
Acadia Coal Co. and was read by Mr. McDougall. The 
completed paper will be forthcoming at a later date.

Mr. McDougall detailed the thickness of 18 seams 
of coal some of them 30 and exceeding 20 feet in thick­
ness, which are present in the Stellarton section of the 
Pictou Field. The number and thickness of the seams 
in a comparatively shallow depth of strata is extra­
ordinary, and certainly not paralleled elsewhere in 
Canada. An interesting statement to those who know 
the Pictou Field is that the presence of the Ford Seam 
has been proved to the north of the Allan Shaft with­
in a hundred feet from the surface, but the actual out­
crop has not been discovered.

The Pictou Field is a geological puzzle, the solution 
to which is probably not to be found from explorations 
in the limited area of the coalfield itself. The coal­
fields of Cape Breton, of Pictou County, of Springhill 
and Joggins, and of New Brunswick, including the pos­
sibly concealed coalfields lying to the south-west of 
the Springhill coal exposures, cannot be disassociated 
from each other in considering the problem of any 
one field. A study of the tectonic geology of the great 
Carboniferous basin of deposition which extends over 
a great part of New Brunswick, Nova Scotia, and the 
Gulf and continues far into Newfoundland, may throw 
light on the limits of the known coalfields, where 
these are obscured by the presence of newer overlying 
sediments.

Great interest attaches in New Glasgow to the per­
sistence, or otherwise of the coal seams under the New 
Glasgow conglomerate, but while the explorations of 
the Acadia Coal Company have yielded valuable in­
formation on the internal structure of the Pictou Field., 
they have not thrown any definite light on this ques­
tion. Boreholes have been put down in the Conglom­
erate, but the results were negative, particularly as 
they could not be tied up with known conditions be­
cause of the absence of intermediate boreholes.

Confirmation of Early Work of Logan and Hartley.
It was pointed out that the information obtained 

by the Acadia Coal Company’s diamond drill bore­
holes was most striking confirmation of the accuracy 
of the work of Messrs. Logan and Hartley, who in 
1869 reported the same number of coal-seams, from 
purely surface observations, that have to-day been 
proved by diamond bores sunk through the floor of 
an extensively worked seam (the McGregor seam). 
Naturally the particulars of the seams given by Hartley 
and Logan were not so exact as those revealed by 
the cores of a diamond drill, but when one considers 
the unknown character of the Pictou Field in 1869, 
and the unreliability of surface indications, the pain­
staking and conscientious nature of the work accom­
plished by these public servants of fifty years ago 
calls for some recognition.

More Mapping Needed.
Reference was made by several speakers to the out- 

of-date and inadequate condition of the geological maps 
of the coalfields, which have to a large extent re­
mained as they were drawn by Hugh Fletcher. Dr. 
Hayes spoke of the accurate and painstaking work of 
Fletcher, a geologist whose memory needs no enconium 
to Nova Scotians. He mentioned the depleted nature 
of the Geological Survey Staff on account of the war, 
and while it was generally felt that during the war 
probably neither the men nor the money were avail­
able for the not absolutely necessary work of revising 
the geological maps, that in the past insufficient at­
tention had been paid to Nova Scotia. Dr Hayes men­
tioned that the Survey was undertaking to map cer­
tain portions of the Joggins Coalfield (where a num­
ber of collieries are now operating), which have not 
been previously mapped. This is the district that the 
late Hugh Fletcher was engaged in mapping when he 
died.

The meeting was also pleased to learn from Dr. 
Hayes that Dr. Wight, Professor of Geology at Acadia 
University, was detailed to conduct investigations into 
the oil shales of Pictou County during the ensuing 
summer.

Mr. D. H. McDougall’s Address.
The meeting, on the motion of Professor J. H. Sex­

ton, which was seconded by Mr. C. M. Odell, passed a 
vote of congratulation to Mr. D. H. McDougall, past- 
president of the Mining Society, on his election to the 
presidency of the Canadian Mining Institute.

In replying, Mr. McDougall gave an account of the 
activities of the Canadian Mining Institute, and in­
dicated the aggressive policy which the Council had 
outlined for the future of the Institute, particularly 
the intention of the Institute to become a factor in 
the framing of mining legislation. President Mc­
Dougall also referred to the stand which was being 
taken by the C. M. I. and also the Engineering In­
stitute on the question of inadequate salaries now be­
ing paid to public servants of technical departments. 
He also mentioned the suggestion which the Institute 
had made to the Federal Government to grubstake 
prospecting parties of returned soldiers, and the under­
taking of the Institute to superintend the work of these 
parties. Mr. McDougall expressed his belief that the 
union between the Mining Society and the C. M. I. had 
been a proper and desirable thing, and that his own 
selection as President of the Institute was one result 
of the union, which generally had brought the mem­
bers of the Mining Society of Nova Scotia into closer 
touch with the literature and movements now energiz­
ing the technical societies of North America.

Resolutions.
During the course of the Sessions a number of reso­

lutions were passed. The Mining Society joined its 
forces to those of the Canadian Mining Institute and 
the Engineering Institute of Canada in the matter of 
technical salaries, it being resolved to

“Respectfully urge upon the Dominion and Pro­
vincial Governments the pressing need of paying 
better salaries to those civil servants who are 
technical officers of the Department of Mines and 
similar services.’’

The following resolution was sympathetically re­
ceived and passed, following remarks on the record of 
the Nova Scotians in the war from the President, Col­
onel Cantley, and from the past-President, Colonel Me-
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Dougall, who spoke in this connection as President of 
the Canadian Mining Institute. The resolution read :

“The Mining Society of Nova Scotia takes the 
opportunity of the first Annual Meeting following 
the defeat of our enemies to express its sense 
of the honor reflected upon the industries and 
profession it represents by the very gallant record 
of Nova Scotians on the fighting fronts.

“Our Society will keep in sacred memory those 
who fell, and desires to honor those who have so 
nobly served.”

Following this resolution the Society very properly 
recorded :

“Its recognition of the duty of its members 
to assist in every way the re-establishment of re­

turned soldiers in civil life.”
Professor Sexton’s Address on Repatriation.

In speaking to this resolution, Professor Sexton, 
whose work in the vocational training of disabled sol­
diers is so well known, said :

“I am glad this resolution has been moved. 1 
find that the barometer of sympathy for returned 
men has lately been dropping. The greatest sup­
port we are getting is from the large industries of 
the Province. Soon after the declaration of war 
the Dominion Steel Corporation and the Nova 
Scotia Steel & Coal Company promptly declared 
they would take back all their enlisted men re­
turned from overseas, and who had been on their 
payroll when they volunteered. I am glad to say 
they have lived up to this, and have even done 
more. I would like to state my appreciation of 
the contribution these companies have made to 
the rehabilitation of returned men.”

Professor Sexton brought to the attention of the 
Society the necessity of vocational training for the 
cripples of industry, and the opportunity afforded by 
the existing organization which was working so suc­
cessfully in refitting crippled soldiers for branches of 
civilian endeavor varying from their occupations pre­
vious to enlistment.

The consensus of the meeting was that Professor 
Sexton had opened up an important question with far- 
reaching possibilities, but a question that was itself 
in the process of development through existing agen­
cies.

Amendments to Compensation Act.
During the progress of the meeting the Committee 

on Legislation reported on amendments to the Work­
men’s Compensation Act, which are proposed to be 
enacted during the current session of the Nova Scotia 
House of Assembly, and reference had been made to a 
proposal to increase the scope of the Act to include 
compulsory medical aid in all cases of accident. This 
will, if enacted, increase the disbursements under the 
Act by possibly twenty per cent., and while the present 
proposals contemplate medical aid for 30 days follow­
ing an accident only, the implications of medical aid 
must eventually go much further. It was also men­
tioned that arrangements had been made to commence 
a Safety Council, under the direction of the Workmen’s 
Compensation Board, empowered to make certain regu­
lations concerning the safety of workmen, which if 
approved by the Board, will become compulsory upon 
all members, of any given industry within the scope of 
the Act. ."i

As there mow-exists at the collieries and steel-works 
of the Province and in many other industries, systems 
by which medical aid and hospital treatment is se­

cured not only for workmen in the case of accidents 
arising out of their employment, but for the workman 
and his family also in sickness as well as accident, it 
was felt that while the matter was complicated, yet 
the existing benefactions and movements indicated 
a possible method by which some form of training could 
be extended to the cripples of industry, as it is now 
extended to the cripples of war.

A Committee was appointed to study the question 
raised by Professor Sexton and to report thereon to 
the Council.

The Committee named was as follows : The Presi­
dent, Colonel Cantley ; the past-President, Mr. D. H. Mc­
Dougall ; the Vice-President, Mr. A. J. Tonge, of the 
Dominion Coal Co. ; Mr. F. E. Lucas, of the Dominion 
Steel Company, and Prof. Sexton.

Majority of Meeting Favor Change in Name.
An echo of the Canadian Mining Institute Meeting 

was heard in a motion approving the suggested change 
of the name of the Institute. After some discussion a 
resolution was passed recording that “a majority of 
the members of the Mining Society of Nova Scotia 
present at the Annual Meeting in April, 1919, were in 
favor of changing the name of the Canadian Mining 
Institute to “The Canadian Institute of Mining and 
Metallurgy to “The Canadian Institute of Mining and 
desire to bind the individual members of the Society 
in voting through the letter ballot proposed on this 
question, and that each member would use his own 
judgment in voting.

The opinion of the meeting was overwhelming in 
favor of the proposed change of name.

A resolution of condolence was passed on the death 
of Mr. J. D. Maxwell, late the Assistant General Super­
intendent of the Dominion Coal Company, who was 
for many years past an active member of the Society 
and a Member of Council.

The proceedings of the Annual Meeting came to a 
close with a smoking concert on Thursday evening, 
when some really excellent singing, and some pleasant 
nonsense, concluded an enjoyable meeting.

Suggestions for Mining Institute Meetings.
The opinion of one who has attended both the meet­

ings of the C. M. I. and those of the M. S. of N. S. 
is that the Mining Socjety has not suffered in its in­
dividuality nor in its virility by its union with the 
Institute, and possibly some improvements might be 
suggested in the Institute’s form of annual meeting 
gathered from watching the proceedings of the smaller 
Society. The papers presented at the Annual Meeting 
in New Glasgow were few in number, but designed to 
evoke thorough discussion. The reading of the papers 
was not interrupted by outside attractions, and as the 
meeting took place in an “upper hall” at the top 
of three flights of stairs, the discussion was not spoiled 
by intermittent wafts of the animated gabble taking 
place outside which has so often spoiled the delivery 
and reception of a paper read before the C. M. I. on 
which the author had probably spent months, if not 
years of study and preparation. The writer has al­
ways thought that if the papers read at the C. M. I. 
Annual Meetings were fewer in number and more ade 
quately discussed, without the usual interruptions, the 
annual gathering would be more useful from the tech­
nical side, although possibly it might lack in social at­
tractions. As to this, however, one cannot be quite 
sure, because it may be that more people attend the 
meetings to hear the papers than has been popularly 
supposed.
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The writer feels disposed to make an even more 
radical suggestion, namely, that no papers should be 
asked for the Annual Meeting of the C. M. L, but that 
a number of papers, limited to perhaps six, should be 
selected from among the papers read at the meetings 
of the Branches, for presentation at the Annual Meet­

On the occasion of our last meeting at Sydney, May 
first, 1919, Col. D. H. MacDougall, in his presidential 
address, directed your attention largely to the subject 
of coal—its importance in the prosecution of the strug­
gle in which we in company with the other portion of 
the Empire were then engaged, and its influence upon 
the National life of Canada. In view of the fact that 
since that date the arms of the British Empire and our 
Allies have been crowned with victory—our foes hav­
ing on the 11th November, last, cried, “enough”, and 
accepted armistice conditions which in effect ended the 
war so far as they were concerned — I think it now fit­
ting at this the first meeting of the Mining Society in 
a new era after four and three quarters years experi­
ence of war conditions, that your President with your 
permission, direct your attention to what Canada has 
done in the Great War, its cost to the Dominion in men 
and money, the effect produced on our people, the con­
ditions arising out of the War, and how we may best 
meet these.

As to the Dominion’s part in the Great Struggle, 
some idea as to the development, extent, and cost of 
our effort may be gathered from the following figures :

Number of men sent overseas. Expenditures.
1914 .............. 30,999 $ 25,275,749.
1915 .............. 84,334 127,616,300.
1916 .............. 165,555 248,665,770.
1917 .............. 65,536 515,094,895.
1918 .............. 73,630 360,000,000.

418,052 $1,076,756,714.
From the figures just quoted it is shown that up to 

November 15th we had sent overseas 418,052 men. Of 
this total it is estimated that some 6,000 coal miners en­
listed from Nova Scotia. Surely a very creditable re­
cord — and altho some may doubt the wisdom of the 
authorities in permitting so many skilled men to enlist, 
the spirit and patriotism of these volunteers is beyond 
question.

The losses in the Canadian Army for the same period 
amount to 218,433 and 52,176 were killed in action or 
died of wounds. Reviewing some of the more illumin­
ating details it would appear that Canada’s participa­
tion in the Great War up to November last had cost 
One Billion dollars. Of this amount more than half, or 
to be exact, $567,540,000 represents pay and allowances. 
For the maintenance of our Army in France we have 
paid out $114,367,000, Separation allowances called for 
$81,470,000 — the clothing for the Army has cost $57,- 
000,000 — boots and repairs, $11,333,000. To transport 
our army across the seas we paid $17,815,000, and the 
land transport cost $19,112,000 — horses and remounts 
$6,594,000, machine guns, $4,494,000 — outfit allow­
ances $11,622,000.

ing, and for discussion. Written discussion should 
be particularly sought, and in order to make this 
possible to the widest exhent, the /papers selected 
should appear in the Bulletin a month or more before 
the date of the Annual Meeting at headquarters. — 
F. W. Gray.

The average cost of rations per man in Canada was 
fifty cents and in Great Britain, .381/2 cents per day. 
The average pay to our soldiers was about $1.25 per day 
for all ranks. The cost per man for clothing is about 
$64. per year, to which about $5.00 is added for neces­
saries. Upkeep has been placed at $20. per man per 
month. On the 31st October, 1918, there were 90,- 
000 families of dependents of soldiers in Canada who 
received an average of $33. a month for all ranks— 
this by way of separation allowance. The maintenance 
of our men in France worked out at about $2.50 per 
day—this includes everything.

History has been enriched by the record of Canadian 
arms. How proudly we recall the immediate response 
to the Empire’s call for men, when over 33,000 Cana­
dians volunteered, went into training at Valcartier in 
August and on September 25th, 1914, embarked for 
overseas, arriving safely in England October 16th. In 
the early days of February 1915, they crossed to 
France, and soon took their place in the front lines as 
an integral part of the British forces. What a thrill of 
pride went thru all Canada a few months later at the 
wonderful stand of the Canadians at the Second Battle 
of Ypres, where the Hun first used gas, and when the 
Canadians held the broken line against overwhelming 
odds, and saved not only the Channel ports for England, 
but also saved the British Army from a military 
disaster. Month by month the Canadian army steadily 
grew in strength, always adding fresh lustre to its 
proud record. Langemarck, St. Julien, Courcelette, 
the Somme campaign, the storming of Vimy Ridge, 
Passchendale, the breaking of the Hindenberg Line, 
the capture of Cambrai, Amiens, and finally the drama­
tic entry into Mons at the closing moment of the war, 
all have added to Canada’s fame, and it is our Army’s 
proud boast that Canadians never failed to capture 
their objective.

Of their exploits and individual bravery much has 
been and more will be written. Their activities have 
extended from France and Flanders to the Archangel 
and Vladivostock fronts in Russia. Canadians partici­
pated in the Dardanelles campaign, others were in 
Mesopotamia, Medical units and our airmen assisted 
in Egypt, and wherever the need was geatest our 
men were found. For their gallantry already 55 Can­
adians have been awarded the Victory Cross, 513 the 
D. S. O., 1882 the Military Cross, 1.188 Distinguished 
Conduct ' Medals, and 4,697 received the Military 
Medal. Canadians were mentioned in despatches on 
3.333 occasions, and won numerous foreign decora­
tions. We can also point with pride to the fact that 
nearly if indeed not more than 200 Nursing Sisters 
were awarded the Royal Red Cross.

Canada’s War Record
By COL. THOS. CANTLEY.
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Canada in her participation in the great war literally 
found herself. Not only did we as citizens of this great 
Dominion rise to a higher conception of our indi­
viduality as a Nation, but demonstrated our place as 
one of the chief Dominions in the greater Empire that 
the. world has ever known. We also won the unfeigned 
admiration not only of the world in arms, but also of 
the great brotherhood of world wide nations who with 
few exceptions were one in the conviction that the mili" 
tary conception and purpose of the Central Powers 
must be utterly destroyed. While it is true that our 
neighbors of the Republic to the south for several 
years did not join us in what for a considerable time 
seemed to them at least a doubtful conflict, the great 
majority of their better citizens secretly, and many of 
their most prominent men, openly, expressed their 
admiration for the instant action of Canada in spring­
ing to the defence not only of the Empire, but of civi­
lization, and applauded the energy and determination 
with which so small a people ventured all for what 
they conceived to be the right.

As to the people of Canada, who can measure, who 
can determine or set bounds to the moral and national 
uplift which came to us thru the participation of their 
sons in this great conflict. More than 400,000 of the 
youth and vigor of Canada went from our shores, all of 
them having counted the cost, and most realizing that 
they would soon be engaged in a war waged by meth­
ods more destructive, more deadly beyond all parallel 
in past history, and opposed by a foe who resorted to 
methods not only deadly but detestable, and even dia­
bolical beyond human experience. Despite all this they 
went forward with a smile and a joke, and today 60,- 
000 of them lie in lonely graves not only in France and 
Flanders, but on the shores of the. Dardanelles, in 
Egypt, Russia, and many in the old home land. Over 
218,600 have been wounded, and more than 30,000 are 
still in hospitals in Great Britain, France or Canada, 
and when all will have been demobilized, Canada will 
have a number more or less maimed and permanently 
disabled exceeding that heroic vanguard of 30,000 who 
sailed from Valcartier, October 1914.

These men, our returned soldiers, who have participat­
ed in the struggle, who have seen all its horrors, the 
wastage of life, the wanton destruction of homes and 
property, and have borne uncomplainingly in some 
eases for years, conditions of existence, of which we at 
home have no conception, have given the best years of 
their lives that we Canadians might continue to enjoy 
what we so often glibly and without understanding its 
cost, refer to as “liberty”. To these men and to those 
who have fallen, the Nation and particularly this Do­
minion, owes a debt of gratitude beyond computation. 
To those who still live, and for the parents and friends 
of our heroic dead, the greatest reward must be the 
consciousness of having done their part, and contribut­
ed their best to the winning of the freedom of the 
world. We who have not been combatants but re­
mained quietly at home must remember that we owe 
much, and that obligation we must .recognize and dis­
charge as best we can, and in the spirit and so far as it 
is possible, in measure equal to the service and sacri­
fice which our returning men so spontaneously and so 
gloriously rendered on our behalf.

Conditions Arising Out of the War.
When an economic period, measured in this case by 

nearly five years, suddenly ends, and the world is 
brought face to face with wholly opposite conditions,

a period of uncertainty and confusion is bound to fol­
low. Many predictions are more or less fulfilled, but 
often in unexpected ways and with unexepected im­
mediate consequences. Some things which we thought 
would certainly follow do not occur, or if they do, the 
result is often opposite to what was anticipated. The 
effect is bewildering and a comprehensive grasp of 
the situation is impossible. This conditions of affairs 
is not new, but has marked the immediate close of every 
great war. As by comparison the war which began in 
August 1914 was from every point of view the greatest 
that history has ever known, it is natural, on reflec­
tion, to suppose that the dislocation of commerce and 
trade, and the readjustment and return to normal con­
ditions must present corresponding difficulties, and 
require a corresponding period in which to effect com­
plete readjustment.

We are now emerging from the artificial conditions 
of war, during which trade and industry, politics and 
legislation, and the habits of our people have been more 
or less run in new and unfamiliar channels, and in most 
cases not to our liking. Our instincts are to get back 
as quickly as possible to former ways. In the doing 
of this, however, we encounter many obstacles. At first 
thought it would appear that the abnormal high war 
prices, which were the result of the war itself, and war 
time requirements (enhanced by lack of transport) 
would immediately disappear with the cessation of 
hostilities, that the disbanded armies would return to 
productive work, and that instead of a shortage of 
labor, the world’s demands for curtailed supplies of 
manufactured goods of every description would pro­
vide occupation for all our workers, but the fact is that 
to quickly adapt industrial plans and activity to after- 
the-war altered conditions is difficult and complex.

High prices have stimulated certain manufacturers 
and made possible the marketing of certain raw mate­
rials at points and under conditions which can no longer 
be carried on at a profit. War time prices were not 
merely a cause, but in many cases, the effect of was time 
advanced wages — but wages do not come down 
relatively to the decline of prices. Prospective buy­
ers are waiting and will continue to wait until convinc­
ed that automatic readjustment has carried prices to 
the lowest or nearly the lowest point. The question of 
waees, therefore, is not merely an industrial but also a 
social problem.

Such transition period past history has shown to be 
always a trying one, and our experience will be 
no departure from that of the past. It is no 
exaggeration, to say that the result, or up to 
the present, the lack of result, of the delibera­
tions of the Peace Conference has been a great 
disappointment everywhere, and in provoking feelings 
of resentment which are not confined to the manufac­
turing or working classes, to the shipping or the agri­
cultural community, but is wide spread throughout 
the world, and that for good reasons. The general 
view of the duties of the Peace Conference was that at 
the earliest possible moment, and with the least delay, 
and ignoring all extraneous ouestions. they would deter­
mine the terms of peace with Germanv. and Germany’s 
allies, such terms to include the amount to be paid by 
them towards the loss and cost of the war to the Allies, 
tncethni’ with the territorial rearrangement due to the 
altered conditions resulting from the war. and the en­
forcement of adeouate physical restrictions upon Ger­
many, which would prevent that country reaching a
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position where it could be a menace to the peace of 
Europe within the life of the next generation.

Unfortunately there is too much reason for conclud­
ing that other considerations than these have more or 
less governed the deliberations and protracted the work 
of the Peace Conference. The time has been wasted in 
the discussion of academic theories and illusionary 
suggestions by which it is asserted continuous world 
peace might be secured. Ideas put forward by vision­
aries who have forgotten, if indeed they ever realized, 
that man has, as all recorded history proves, always 
been a pugnacious animal, with a latent unrest, looking 
forward to and reaching out for a better and more 
satisfactory adjustment of physical needs and phy­
sical possessions. While it might be going too far to 
say that all human material progress has been the out­
come of war, it can at least be safely asserted that 
much af the material advantage and comforts arising 
out and enjoyed by civilization has been the result of 
past wars.

The world as a whole at present has had its full of 
fighting, is sated with slaughter. A large part of the 
civilized world today is in mourning — all the warring 
nations are more or less exhausted physically and 
economically, and are disposed to cry out “enough”. 
But given twenty or thirty years of peace, with war 
debts paid, the British Empire, France and Germany 
again prosperous, Russia returned to civilization, Jap­
an enormously grown in power and wealth, China and 
the East having found themselves, with a new genera­
tion of men governing the world who will knowr the 
horror of war only through history and tradition — 
men of like passions, like hopes, like aspirations, and 
like desires as ourselves, what League of Nations will 
prevent, and how far, think you, will decisions arising 
out of the generalities and resolutions of a wTar-weary 
world then restrain or control any of the world powers 
of that time, who for causes then pressing on them, de­
termine to emancipate themselves from conditions 
which they consider intolerable ? Or who on the other 
hand, as did Germany in 1914, may decide to extend 
their influence and better their position by an appeal 
to arms. Abstract theories, be they ever so virtous, 
have not sufficed in the past to keep of the world, and 
will not in the future. Reliance on, not scraps of pa­
per, but on adequate military training and ability to 
defend ourselves, is the only proven safeguard against 
loss of liberty.

Practically the condition today before us as Cana­
dians is as to how we can the earliest, the most cer­
tainly, and with the least cost, return eo normal econ­
omic conditions, pay our vast accumulation of war 
debt, and bring plenty and contentment to the people 
of this Dominion by providing employment for all our 
workers be engaged in mining, agriculture, fishing, 
manufacturing, or commerce. There is a disposition 
on the part of many to think that all this can be accom­
plished by Governmental authority — these men for­
getting entirely the functions of Government.

In our judgment the first thing necessary is the re­
moval of all Governmental control arising out of the 
war. or imposed on us on the pleas that such was ne­
cessary for the proper prosecution of the War. Includ­
ed in this is the release of all requisitioned shipping, 
the readjustment of taxation, on such a basis as will 
provide the amount necessary for the carrying on of the 
Government, meet the interest, and provide a sinking 
fund which will retire our War Debt not within ten or 
fifteen years, but say forty or fifty years hence.

Much has been heard and more written on the sub­
ject of Reconstruction, both at home and abroad. So­
cial reformers have vast schemes of re-employment, 
better housing, the so-called Whitley and other 
schemes for labor co-operation in marketing and dis­
tribution of commodities, nationalization of transporta­
tion, of mines, and of other sources of raw material. 
These in the main are discussed and advocated by 
people in academic life or habit of thought, men de­
void of all practical experience in business or commer­
cial life, but whose self-conceit is thereby none the less 
diminished, but who on the other hand, are quite con­
vinced that they are competent to advise and direct the 
commerce of the country at the most difficult crisis in 
history.

In some circles great hopes are held out as to ex­
tensive markets being found for our manufactured 
goods in the devastated regions of France and Belgium. 
The active head of the American Red Gross Construc­
tion work in France is reported as stated that that 
country would require 80,000 ploughs, 56,000 cultiva­
tors, 39,000 mowing machines, 115,000 farm waggons, 
88,000 harrows, 50,000 rollers, 36,000 seed drills, 13,000 
fertilizers, 16,000 horse drawn rakes, 32,000 reapers 
and binders, and various other farm implements. We 
have no means of knowing as to the correctness of 
these figures, the sources of information available to or 
capacity of those who give them. Neither have we 
any information as to whether all this agricultural ma­
chinery is required during the present year or over a 
period of years.

Other estimates have been made and published as to 
the enormous amount of reconstruction material re­
quired for the rebuilding of devastated areas in France 
and Flanders. People not lacking in imagination, but 
possessing that characteristic in a greater degree than 
knowledge or judgment, have assumed tnat these two 
countries wTill buy from Canada and America during 
the coming year, more manufactured goods than we are 
probably prepared to supply, or at any rate than we 
can find transport for. Now France and Belgium will 
both require considerable quantity of sawn lumber, also 
certain raw materials such as cotton, coal, leather, pig 
iron in limited quantities, and some steel. Of course 
considerable quantities of food, cheap clothing, and a 
very common type of furniture in a knock-down con­
dition, will also be wanted. Beyond these the require­
ments of France and Belgium are few, which need not 
be surprising when it is realized that these countries 
have their own problems of providing employment for 
their demobilized armies, coupled with the- fact that 
that they have not the money, nor can they easily ob­
tain the credit, if they wished it, for large importations. 
Their expressed intention is to provide employment for 
their own people, first, by manufacturing their own re­
quirements and, second, so far as possible, by supply­
ing the world’s market with such products and goods 
as their resources will permit them to supply. Fur­
ther, the ruined cities and towns of devastated France 
will not all be rebuilt either during this year, or even 
within the next five years.

It is a self-evident fact that if Canada is to pay the 
interest on her debts, raise the amount necessary for 
pensions and so keep faith with her illustrious dead, 
and returned broken men, and also maintain the ordin­
ary public service of the country, the Government 
must be provided with an amount of money practically 
three times that contributed by Canada in pre-war days. 
This can only be done by a large export of agricul-
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tural and manufactured products, and while we must 
look to Europe to absorb our agricultural products, it 
is not in that direction we should look for a market for 
the great bulk of our manufactured goods, but rather 
to our sister Dominions, the islands of the West Indies, 
and the Republics of South America, to supply which 
the transport charges should not be greater from Can­
ada than from Europe, and where w« can meet the 
manufacturers of Europe on practically equal terms. 
This can only be done by complete freedom from Gov­
ernmental control of business, and from subserviency 
to class interests, whether it be that of labor, agricul­
tural, or capital. The financial policy of Canada must 
be such as will raise sufficient revenue without an ab­
normal tax on invested capital, without which industry 
is impotent.

Economic laws will soon automatically lower prices 
of both food and commodities, and with a lower cost of 
these must come a lowering of the wage scale, which all 
Governments so generously advanced during the war 
times now past.

The solution of the labor troubles will perhaps best 
be met by the recognition by both capital and labor 
that a spirit of reasonable accommodation must pre­
vail —- that leadership must be recognized, and that 
•conspicuous ability, be it among manufacturing man­
agers or industrial workers, must be rewarded on a 
different scale from that of mediocracy. A broad 
minded policy on both sides which will learn to be fair 
and firm in essentials and also complacent and gen­
erous as regards non-essentials. These we suggest as 
some of the requisites for a return of properity to Can­
ada, which we fully believe will soon enter upon a pe­
riod of development and expansion greater than any­
thing we have yet seen — great as that has been — 
for though much has been accomplished the greatness 
of the Dominion is still practically potential, and Can­
ada is still of all countries par excellence the Land of 
Opportunity.

BELMONT SURF INLET MINES, LIMITED.
A report covering the ten months ending 31st De­

cember, 1919, has just been issued by the Belmont Surf 
Inlet Co., Ltd., operating mines at Surf Inlet, B.C. The 
net earnings of the company amounted to $323,242. 
The report also states that a loan made to the Com­
pany by the Tonapah Belmont Development Company 
amounting to $1,295,726, and interest has been re­
paid.

The average metal content of 83,142 dry tons of 
ore milled was 0.421 oz. in gold, 0,3114 oz. in silver 
and 0.2606% copper per ton, giving a total value of 
$924,847 or $11.12 per ton. The ratio of concentration 
is 11.09 to 1, which gives 7498 dry tons of concentrates 
having a gross value of $854,537.20 or an average 
value of $113.97 per ton.

Gold, silver and copper were sold at an average of 
$19.74 per oz., 97.13 cents per oz. and 20.957 cents per 
lb., respectively. Operating costs amounted to $7,185 
per ton, the net realization being $3,888 per ton or 
35.1% of the gross value of the ore. Mill tailing losses 
were .846 per ton.

Mining costs, which are especially interesting at the 
present time, show stoping to have cost $2.22 per ton, 
development work $0,361, milling $1,278, flotation 
royalties $0,116 and administration and taxes $0,614

per ton. The total operating costs being $4.83 per ton. 
Loss on boarding and bunk houses $0,182 per ton. 
The costs of drifting 893 feet, cross-cutting 241 feet, 
and upraising 753 feet were $16.41 ; $16.26 and $13,215 
per foot respectively. The average cost of the 1887 
lineal feet of all development work was $15,116 per 
foot. Each foot driven yielded 4.18 tons.

Operating costs were seriously affected by advanced 
prices paid for supplies and by the abnormally high 
labor costs. High wages, however, did not improve 
the low efficiency of the labor.

Ore reserves are calculated to be 422,761 tons or an 
increase of 153,790 tons since March, 1917.

New ore development was satisfactory although de­
velopment work was less than the advisable minimum 
owing to labor shortage.

Milling operations fully met expectations for both 
efficiency and economy, 93.7% of the possible operat­
ing time, namely 13,818 hours the concentrator ran 
continuously, milling 272.6 tons per day, although over 
300 tons per day have been milled since the end of 
the year.

Concentrates amounting to 6,374 dry tons were 
shipped to the smelter yielding $780,775.02 and 1123 
tons of concentrates valued at $73,762.18 remained un­
shipped owing to a difficulty in securing steamers.

The hydro-electric plant gave excellent results, 4,- 
737,360 kilowatt hours being generated with 4,394,525 
k.w.h. delivered or a loss of only 7.37% in lines and 
transformers. The cost of producing the power Was 
$9,966.78 or $1.23 per horse-power month.

Construction of houses for employees, a store and 
school-house was undertaken at a cost of $45,569.77.

A dividend of 5% or 5c per share was paid on 15th 
April, 1919.

PORTLAND CANAL ATTRACTS ATTENTION.
Attention continues to be commanded by Portland 

Canal, B.C. The Premier Mine, Salmon River, ship­
ped 2043/4 tons to the Tacoma Smelter, and the gross 
value returns were $67,483.55. The Premier former­
ly was known as the Bush Mine, and is owned by R. 
K. Neill, of Spokane, and Messrs. Woods and Trites, 
of Fernie, B.C. Several important mining deals have 
taken place recently in which Portland Canal pro­
perties were the issue. New York men, for instance, 
are said to have acquired a considerable interest in 
the Premier or Bush mine. The Forty-Nine and Yel­
lowstone Groups have been bonded to C. F. Caldwell 
for $125,000. The Silver King Group, adjoining the 
Joker, has been bonded by O. B. Bush, of Vancouver, 
for $100,000. Mining properties now wmrking in the 
Salmon River section are the Premier, Mineral Hill, 
and Joker. Work will commence about July 1 on the 
Big Missouri, recently bonded to Sir Donald Mann, 
the Yellowstone, Bush Mines, Forty Nine and Silver 
Creek. With a considerable number of prospectors 
going into the country this summer, and with opera­
tions under way on the properties enumerated, not 
to overlook the road and wharf construction which 
the Government plans, the Salmon River district 
should be the scene of much industry during the next 
few months. Mr. Caldwell, who speaks with un­
bounded enthusiasm, of the possibilities of the new 
camp, expresses the hope that the Government will 
appreciate the need of a railroad to open it and to aid 
in the development of its mineral.
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“Princess” Colliery of the Nova Scotia Steel and Coal Company, Sydney Mines.
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Blast Furnaces and Coke Ovens of the Nova Scotia Steel and Coal Company, Sydney Mines.
—Photo courtesy Mines Branch, Ottawa.



May 14, 1919. THE CANADIAN MINING JOURNAL 337

WüF*1 î«ï W it
’4 r ù

fUls

No. 17 Colliery, Dominion Coal Co., Nova Scotia.
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No. 2 and 9 Collieries of the Dominion Coal Company. Two Coal Seams Are Worked at The Mine to Contiguous Shaft.
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Interior of Power House No. 2 Colliery of the Dominion Coal Company, at Glace Bay, N. S., Showing Air Compressors 
and Electric Generators. (The Unoccupied Space in the Centre of the Floor is Now Occupied by the Turbo-Generator

Set Shown on the Opposite Page.)
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Dominion Coal Company.No. 12 Colliery.
■Photos courtesy Mines Branch, Ottawa.
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Electric Turbo-Generator Driven by Exhaust Steam Turbine. Dominon No. 2 Colliery, Glace Bay,
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No. 14 Colliery, Dominion Coal Company, Showing Electric Hoisting Engine House at Rear of Bankhead.
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Joggins Mine. Maritime Coal, Railway, and Power Company, Cumberland County.

No. 4 (Caledonia) Colliery, Dominion Coal Company.
—Photos courtesy Mines Branch, Ottawa.
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Tunnelling on the Western Front
By LT. GEO. H. MOBLEY, M.C.

The object of this paper is to give a general idea 
of the work of Tunnelling Companies in the last war.

Tunnelling was first recognized by the British as an 
important arm of the service in the middle and latter 
part of 1915, when a call was sent to all units for men 
and officers with mining experience in civil life to 
volunteer to serve in this new kind of warfare.

Large number of miners from all parts of the world 
—Cape Breton being well represented—came forward, 
and what was known as the Brigade Mining Sections 
were formed and the work of stopping the Boche 
underground was started.

These units were not properly organized and were 
not given the support necessary to compete with an 
organized, fully equipped and prepared enemy ; con­
sequently the Boche held absolute control of the min­
ing situation up to the beginning of 1916.

It was then that the Tunnelling Companies were 
formed, organized and fully equipped in every detail. 
These Companies started with an establishment of some 
five hundred officers and men, had their own trans­
port, blacksmith, carpenter and repair shop; in fact, 
were complete in themselves.

This establishment was sufficient at the start, but 
as the work undertaken grew, and the underground 
systems became extensive, it was found necessary to 
add to the strength from time to time, and toward the 
end most Companies had a total of anywhere from ten 
to twelve hundred all ranks.

The work, in the beginning, was started from the 
makeshift systems of Brigade Mining Sections. These 
systems served the purpose of keeping the Hun check­
ed, to a certain extent, until such time as the new 
companies were able to sink large new shafts, at 
greater depths than had been previously attempted, 
and push forward new systems with a definite plan of 
action. These systems consisted of : 1st, Shafts sunk 
at depths of anywhere from 16 to 120 feet at varying 
distances along either the front or support line 
trenches. 2nd, From the shafts a large gallery, gen­
erally 5ft. by 3ft. was driven out towards the German 
front line for a short distance, as a rule 10 or 20 feet 
in front of our lines. From these large galleries, small­
er ones, 4ft. 3in. by 2ft. 3in. were broken off to the 
right and left and driven to parallel our trenches.

The parallel galleries were for defensive purposes 
only and were generally connected up with the galler­
ies of the shafts on both flanks, forming a complete 
barrier against any enemy offensive mining and at 
the same time affording several exits for the men 
below in case of any shaft being wrecked by the enemy 
artillery.

At intervals of roughly sixty feet listening posts 
were driven from the parallel galleries towards the 
German lines. The listening posts were “Feelers” 
pushed out until they came in contact with the Hun. 
In these posts men trained in listening underground 
listened for sounds of enemy mining. If sounds were 
heard it was from these posts that the task of stopping 
his work and pushing him back was undertaken. It 
Avas in this line of Avork that the British miner proved 
his superiority Tn the first place we must remember 
that the German not only had his systems well across

No Man’s Land when we started, but in many places 
had his offensive galleries well under our trenches, 
waiting the opportune moment to blow and start his 
big push forward.

The Reason for Deep Shafts.
Our problem Avas : How can we pass his systems, 

and get ours well out without fighting every inch of 
the way Avith great loss of life and material.

The obvious thing to do was go deeper. Up to this 
point all operations were carried on near the surface, 
the greatest depths being roughly tAventy feet. The * 
difficulty of going below that Avas due to a layer of 
quicksand varying from fifteen to thirty feet. Both 
sides found it impossible to sink a shaft through this 
sand with the material and plant supplied.

We tried piling through time and again and man­
aged at some points to get down to the firm blue 
clay ; but so much water came down continually that 
all our time and attention Avas taken up with the 
problem of keeping the Avater in check and very little 
Avork Avas accomplished.

Water Tight Steel Shafts.
Next Ave tried to jack down a water tight shaft 

through the quicksand into the blue clay, taking 
the muck out of the shaft after it was doAvn in posi­
tion and set. This proved to be very satisfactory and 
it Avas on this principle that all shafts either timber or 
steel were sunk afterAvards and we were able to mine 
at any depth we Avished.

Driving Under Hun Galleries.
Galleries were pushed ahead generally at two depths. 

Sometimes as mnnv as three levels were driven from 
the one shaft, the two xipper being defensive saps, 
the loAver an offensive.

In this manner we drove under the Hun galleries, 
far enough heloAv to Avork without being heard bx- lus 
listeners, rising as we advanced, and in time our san- 
beads were driven elos° to his front line. With the 
use of the geonhone—a verv sensitive listening anmr- 
atus. on the prineinle of the stethoscope bv verv care­
ful listening our listeners xvere able to locate the posi­
tion of the enemxT sans. We then earefullv and quiet!v 
drove a r>ost towards xvhere we judged these .enemy 
saps to he. made sure of the distance above and the 
exact location of his sap and placed a charge sufficient 
to Avreek his gallerxr at that point, therebv cutting 
him off from the forxvard and main part of his svs- 
tem. Tf it was thought advisable we would drive 
into that forxvard nart of his svstem, occupy it and 
xxmrk it as part of our defensive scheme.

A Successful Coup.
Beloxv is a rough sketch of one highly successful 

coup planned and carried out by the 1st Canadian Tun­
nelling Company.

When the First Tunnelling Companx- started opera­
tions on this front CTh-' Bluff, South-East of Ypres), 
the Hun had eight months start, sufficient time to mine 
our front line and liax'e a complete defensive system 
prepared.

Shortly after we started operations ; xye found he 
xvas consolidated in every sense of the word. As the
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plan shows. We found this by running a shallow sap 
from the outer rim of one of his old mine craters to­
wards his line.

After we had driven a short distance the Hun blew ; 
wrecking most of the gallery and killing the crew 
working at the time. We then realized that we were 
up against a proposition that required the greatest 
care and skill to accomplish the task set us.

We then drove ahead cautiously and slowly until 
we got to a point "where we considered it wise to stop 
for the time being. Meanwhile we had sunk a shaft 
well to the rear of the front line and drove a sap, 
ninety feet below surface, towards the Hun. At the 
same time we carried out an extensive listening pro­
gramme on the surface at night in No Man’s Land 
and located the Hun system to be between 10 and 
15 feet. We then placed a small charge of 25 pounds 
of ammonal on the surface in No Man’s Land, directly 
over the point where we thought his gallery passed, 
and exploded it. This sprung a hole in which we 
placed a charge of 100 pounds that in turn was ex­
ploded at night, crushing his gallery below.

We immediately drove ahead from our shallow work­
ing and captured some thirtv feet of Hun sap which 
we converted into a defensive gallery and held the 
German in that position. By this time our deep gallery 
had been driven quite close to the Hun front line, 
directly under the point we judged his main gallery 
passed. We then T-ed off, or drove a post to the right 
and one to the left, the total length of the two being 
roughly 160 feet. Four chambers were put in at fifty 
feet intervals and charges of 600 to 800 pounds of 
ammonal were placed in each chamber and exploded, 
cutting any galleries that passed across the T-head.

From the captured portion of the Hun sap we drove 
ahead as fast as possible and in a little under four 
hours we broke through into the Hun System and 
captured the whole thing complete with tools, listen­
ing devices and dead sappers.

We gained a great deal of information about Hun 
methods and appliances and found that all were in­
ferior to ours at that stage of the game.

I might add that this put an absolute stop to Hun 
mining on this front and that great credit is due to 
Major North, O. C. of the Company, and Captain Roy 
Spencer, officer in charge of the work. Both are

Nova Scotians as were most of the men who played 
their part so bravely and devotedly in that “Little 
Show.”

Men Liked Work in “Offensive” Galleries.
Defensive mining was only one of the many lines of 

work which the Tunnelling Companies had to under­
take.

The one ambition of every Tunnelling Company was 
to drive an offensive gallery, and if authority was 
granted to a Company to drive one, it was the one 
ambition of every sapper in that Company to work 
on it, and the sappers that were chosen to work there 
would show the same interest in it that a mother does 
for a sick child.

When those men came off duty the one topic of 
conversation would be “The big job,” guesses would 
be made and bets laid as to the number of feet the 
following day’s progress sheet would show, the date 
of completion, the number of tons to be placed in the 
charge, and what a poor unfortunate, miserable wretch 
the Hun was ; and what a cute little prize packet they 
would hand him on “Der Tag”—Ourtag !

Such a thing as failure was unheard of. They did 
not know, and refused to recognize the word. Hadn’t 
everything they’d undertaken proved successful 1 Had 
the Hun beaten them anywhere? The Hun had the 
wrong idea, the wrong spirit, the wrong breed of men 
to beat them.

Confident, they were over confident possibly, but 
this was the spirit that overcame innumerable diffi­
culties, that drove the Hun out of No Man’s Land 
underground, made that part of No Man’s Land Bri­
tish. The same spirit eventually drove the Germans 
to the German side of the Rhine.

As a rule defensive saps were driven at the same 
time as the offensive, and at times what was intended 
for an offensive sap had to be turned into a defensive 
or righting sap, due principally to running into a Hun 
defensive or offensive system.

There was one good example of this on the St. Eloi 
front.

A Problem on the St. Eloi Front.
An old R. E. timber shaft was used, as this was to 

be a surprise blow and time was a big factor. The 
shaft was sixty feet deep, deep enough to serve our 
purpose, but there was one drawback, and that was 
water. Water poured in continually from an old 
caved-in-system that had been driven from the shaft 
on a thirty-five foot level.

Strong Point

linefront
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The distance from the shaft to our objective, a de­
cidedly strong point at the head of a communication 
trench, was two hundred and thirty feet. We man­
aged to drive 200 feet when the Ilun became suspicious 
and started to bore large holes from his front line 
to a depth of anywThere from 30 to 50 feet. He placed 
heavy charges in these holes and exploded them, hop­
ing by this searching method to blow one over or 
close enough to our gallery to wreck it. He blew three 
times.

Explosion Causes Flooding.
The first time he blew he crushed several timbers 

and pinned the two men at the face. The next blow 
was distant and did no damage. The third was a long 
way down his trench and under ordinary circums­
tances would have been perfectly harmless, but an 
extraordinary thing happened, the blow let in a small 
body of water through the old system on the high level, 
necessitating the withdrawing of the men and the 
lowering of two extra pumps.

All hands came on top and the first pump was low­
ered to the pump landing and a man just started down 
the ladder to set it up, when a deep roar was heard, 
and in less than two minutes the whole gallery and 
half the shaft was filled with water. This water came 
in from the old workings on the high level, it had 
evidently been dammed by a small cave-in and the 
jar of the third blow loosened the dam, let in the 
first bit of water which paved the way for the second 
and large body.

By the time "we had pumped the water out of the 
sap and restarted work the Hun was prepared for us 
and we had to give up the idea of an offensive show 
from that sap, and it was converted into what became 
in time to a very elaborate defensive system and the 
scene of continuous underground fighting.

The Long Gallery to Destroy Two Strong Points.
It was then decided to sink a large new shaft at a 

greater depth back in the support line. There was 
several reasons for sinking it so far to the rear, the 
principal one’s was that the spoil could be disposed of 
more easily, and there was less chance of being ob­
served, also we were not bothered by the infantry
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to such a great extent as in the front line and fewer 
people would see the work being carried on. This 
last was most important, as the work had to be car­
ried on with the greatest secrecy, and the fewer that 
had any knowledge of the work the greater the chance 
of success.

This shaft was sunk to a depth of 101 feet in a 
little less than fifteen days.

The dimensions was six feet long by four feet wide, 
timbered skin tight. 9in. by 3in. timber was used.

At a depth of 35 feet a large elaborate dug-out sys­
tem was driven.

This system had accommodation and bunking for 
one hundred men. Was electrically lighted by a small 
gas driven engine and dynamo. Was well ventilated 
and drained. Five sets of stairways were driven to 
the surface which allowed a sufficient number of 
exits for the men in ease of an attack.

The main offensive gallery was driven towards the 
Hun front line a distance of 800 feet, at 300 feet a 
stairway and gallery was broken away to the left to 
connect with the large defensive system on a sixty 
foot level.

50 Tons Ammonal in the Charge.
After many weary months of hard, delicate, mono­

tonous work, under the worst of conditions, the sap 
was pushed behind the German front line, swung to 
the left and one of the largest charges ever laid in 
underground warfare (a matter of 50 tons of am­
monal) was placed between the two Hun strong points. 
These strong points are famous in Canadian War Re­
cords. They are better known as the St. Eloi Craters 
Nos. 2 and 3.

19 Mines in Messines Ridge Blow.
This mine was exploded at the beginning of the Bat­

tle of Messines Ridge. In this show 19 mines with 
charges ranging from thirty to fifty tons, at depths 
of 60 to 130 feet, were exploded simultaneously, the 
greatest show of its kind in history. The mines were 
laid out at intervals under strong points on a twelve 
mile front—from Hill 60 to Plug Street.

Object of the Tunnelling.
The object was not so much to kill Boche as to re­

duce these trench forts, demoralize the enemy and save 
British lives ; and in every case the mines more than 
served their purpose.

Ordinarily a whole Company would be sacrificed in 
taking any one of these points and much valuable time 
lost, whereas in this show the attacking troops ad­
vanced over and beyond the Hun first, second and 
third line of defences with practically no opposition 
and no casualties, in fact, on part of the front they 
advanced to a depth of 3 miles without any greater loss 
of men than would have been experienced in the ordin­
ary routine of trench warfare on a day that the Official 
Reports would show “Everything quiet on the West­
ern Front.”

From a spectacular point of view it was thrilling, 
wonderful and inspiring, it was not a sight that a 
man could see without being impressed, without feel­
ing that even though it was glorious it was awful— 
awful to think that there were hundreds of men in 
that inferno you’d helped let loose. There never was 
nor never will be anything like it. As one of the boys 
from Caledonia remarked to his butty, “There’s gotta 
be a mighty big change in the fire works at the Hali­
fax Exhibition before they’ll get a half dollar out of 
me again.”
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The Effect on the Enemy.
What the Hun’s impression was I can only guess, 

as a matter of fact I don’t believe there was any last­
ing impression because the majority of those that sur­
vived were dazed, their day of usefulness as fighters 
was a thing of the past. Some gathered sufficient 
energy to run, but the greater number seemed to have 
lost all interest in living and what was taking place, 
and what proved to be the greatest advance in one 
day, up to that date, on the most strongly held and 
fortified front, with a minimum of casualties, was 
accomplished due to the way being cleared by the 
mines and perfect artillery co-operation.

Miners Were Needed at the Front.
As sorely as miners were needed on the home fronts, 

that is, men as producers, the need in France in the 
early stages of the war was much greater. It was a 
work that called for miners and the best type of min­
ers; men who would stand any hardship, go through 
any danger for the cause ; men of skill and initiative.

Nova Scotia Miners Did Well.
It would be superfluous for me to say that those Nova 

Scotian miners who answered the call came up to 
that standard. Their record speaks for itself. No task 
was too great for them. All difficulties encountered 
were overcome. They handled the defense of a trench 
or went into the attack with the same spirit and high 
standard of efficiency as they handled the work under­
ground.

A Miner’s Show.
A story of one of their shows might well be told. 

Following the Messines show on the night of July 31st, 
an attack on a ten mile front was started to the north 
of Messines. This was really the beginning of what 
was afterwards called the Paschendale Push. A party 
of tunnellers was sent with the attacking troops, which 
were English, for the purpose of examining cross­
roads, dugouts, and material dumps, for booby traps 
or land mines. Very often the Hun on evacuating a 
position would leave a concealed charge there. This 
charge would be exploded by a trip wire, an acid time 
fuse, or by any one of his hundred and one different 
contrivances. Before a dugout could be entered or 
used by the infantry it had first to be reported safe 
by the tunnellers.

The first wave of the attacking troops had pushed 
forward, leaving a regular village of concrete dug- 
outs to be cleaned up by our boys, and when they 
went to enter they found the Hun still active, shoot­
ing the troops that had gone ahead, in the back, and 
firing on the second wave as they were coming up. 
The tunnelling officer, Mr. Murray from Springhill, 
got one of the English infantry officers to go to one 
of the large dugouts with him and ordered the Huns 
to surrender. For answer, the English officer was 
bayoneted in the throat. The party immediately with­
drew to a shell-hole and started rifle fire, when Dan 
Lynk, of Glace Bay, thought of a scheme, which was 
carried out. His plan was for the party to split, one- 
half to keep sniping, the other to creep up on the blind 
side of the dugout, get on top, and from that elevated 
and comparatively safe position toss bombs down 
through the doorway.

Dan Lynk as Santa Claus.
Lynk got up without mishap and the others passed 

bombs up to him. Just before he started he noticed 
Ihe Huns had put a 4-inch square vertical ventilator 
up through the centre of the roof. “Here,” he thought, 
“is where I play Santa Claus,” and dropped his little 
prize packets through the “chimney.” Immediately

the first exploded, the Huns made a frantic rush for 
the door to “Kamarad,” and were met by the rifle 
fire of the party left in the shellhole, so rushed back 
just as frantically and another bomb exploded. This 
game of Puss in the Corner kept up until our fellows 
figured that Fritz was weary of it, so walked up 
and made prisoners of those that lived.

Dinnie Cameron is Decorated.
Dinnie Cameron, of the Dominion, was sent in to 

examine the place. Inside he found a door leading 
into a long underground passage, which in turn lead 
into a large comfortable room, where, much to Din­
nie’s surprise, a dapper little German officer was 
enjoying his beauty sleep. Dinnie gently woke him 
by jerking him out of bed by the hair. The German 
sprang to his feet in a great fright and Kamaraded. 
Dinnie observed that the Hun wore the iron cross, 
and instructed the Bosche to transfer the decoration 
to his tunic. Dinnie now has the distinction of being 
about the only Canadian decorated with the iron 
cross. True, it was not placed there by the Kaiser, 
but by his representative in the field—a commissioned 
officer.

The Miner’s Working Day at the Front.
In civil life miners and standard houses go together. 

When a new mine is started one of the first things 
considered is the laying out of the town site and the 
immediate erection of comfortable dwellings. We all 
know that men cannot work underground all day with 
the best results and sleep in the bush, in a hut or a 
shack. He needs comfortable quarters. Likewise the 
army miner. He needs and deserves the best that can 
be given. He works harder and longer hours than his 
civilian brother, and under the very worst of condi­
tions. I’ll describe a few of those conditions.

The day was divided into four shifts of six hour 
periods. The men of No. 1 shift would breakfast at 
5 a.m., go on duty at 5 and work until 12 noon, being 
relieved by No. 2 shift which worked until 6 p.m. On 
being relieved No. 1 gets dinner, a rum tot, and imme­
diately goes to bed and sleeps till 5 p.m., when supper 
is given out. They go on duty again at 6 p.m., work 
till 12 midnight, and are again relieved by No. 2 shift. 
They have another meal and sleep until 5 a.m.—an­
other day started. Thus they worked twelve hours a 
day, with about nine hours sleep, with no recreation 
or time for amusement of any sort unless at the ex­
pense of sleeping time. All this is in the front line 
trenches, and those men are below ground where if a 
raid was put over by the Bosche they would be en­
tombed or trapped. Add to this the constant “strafe” 
of the so-called “quiet” day, and you have a picture 
of the tunneller’s life during his “trip up”—he worked 
six days in the line and four days out, back at the 
company headquarters.

Underground, fortunately, we had no inspector of 
mines. If we had, the mines would surely have been 
idle. As I Stated before, the galleries were only two 
feet three inches wide and four feet three high, close 
timbered ; a small track was laid, over this ran a rub­
ber-tired truck used to take the clay out from the 
face.

The galleries were of different lengths, some ran to 
1,200 feet. The ventilation was of the worst imagin­
able. The air was forced down a three-inch rubber 
hose by a small hand worked pump to the face. At a 
few points only was there sufficient oxygen in the air 
to light a match or keep a candle burning. The saps 
were generally damp and smelly. Work had to be 
carried on at high speed, but silently. The men moved
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about with their feet thickly padded with sand bags 
to muffle the sound of the tread ; they sometimes went 
so far as to go barefooted. The man at the face, the 
post of honor, worked bare-buff, his clothing consist­
ing of a pair of boots and a pair of pants.

Standard Dugouts Were a Success.
In the very early stages of the game both men and 

officers realized that comparatively safe and comfort­
able quarters were necessary; that a dry spot on the 
parapet, or a ramshackle dugout was not good enough 
for these men, so decided to “build” good, dry, safe 
dugouts. These were not successful, for numerous 
reasons. Then one of the officers thought it would be 
a good plan to “dig” our future homes—to make 
standard dugouts in conjunction with our mining 
scheme ; to make the dugouts part of the scheme. This 
was tried and found to be highly successful. As time 
went on, our standard dugout, a wooden affair, seven 
feet high, seven wide, and generally thirty feet long, 
with an eight inch borehole to the surface for ventila­
tion, was improved upon, and towards the last stages 
of the game the dugouts were all steel and finished, 
were seven feet high and nine feet wide, and ran 
sometimes to a hundred feet in length. The top and 
mud sills and side pieces were 5" x 3" I beams placed 
at 18 inch centres, with a sheet of corrugated iron 
above and between the I beams to keep the soil from 
falling through. The dugouts were finished with soft 
wood sheathing, pointed white, and bunks installed. 
There would never be less than five exits to a sys­
tem, and in some of the large ones there were as many 
as twenty.

Generally a small gasoline motor and dynamo would 
be installed for lighting purposes. This was a neces­
sity as well as a luxury, as lights were needed through 
the saps and candles would not bum, and the life of 
a portable electric mine lamp was too short.

Miners’ Dugouts Appreciated by Infantry.
We were very comfortable and safe in our under­

ground homes until one day an Imperial staff officer 
thought he’d like to take a look at a sap and see 
the dirty miners at work. At the beginning he was 
rather nervous, and kept us amused with his “I say, 
is there any chance of the roof dropping in”; “Is the 
water deep down there”; “I suppose these clothes will 
never be fit to wear again”; “My word, we must be 
deep”; “is that an electric light”; “I say this is most 
extraordinary”; and so on. He was most surprised to 
find clean, airy, dry dugouts below. “Didn’t think 
such a thing possible in such soil.” The outcome of 
that visit was an order to start building deep dugouts 
for the infantry, and some of our places were pinched 
for battalion headquarters, Y.M.C.A.’s, and such like. 
We weren’t at all pleased at the way things turned 
out, and came to the conclusion that the best way to 
keep them out of our places was to build some for 
them. This was carried out, and in very short time 
dugout work was a very important part of the pro­
gramme of every tunnelling company, and some very 
large systems were built. Some of these large ones 
had accommodation for a brigade of men.

These places were invaluable as concentration points 
before a push. Large numbers of men could be brought 
up at night and put in these dugouts and wait there 
for the show to start. They would be safe from shell 
fire and, what was more important, they were free 
from observation.

Underground Hospitals.
Large hospitals were built underground, almost in 

the front line. A man could get attention almost im­
mediately he was hit. In this work, as in the other 
branches, the Canadian miner “showed the way.” 
Their style of dugout was adopted by the army and 
made standard ; their methods of handling the soil 
and construction were taught in the army mining 
schools, and when an important rush job was to be 
done the Canadian was sent to do it, and never was the 
trust misplaced.

The Canadian miner’s record in this war is unex­
celled, and is one of which he, and all Canada, may be 
very proud.

MAY OPERATE GREENWOOD SMELTER.
It is possible that the Greenwood Smelter recently 

closed down by the Canada Copper Corporation, which 
has moved to Copper Mountain, will be re-opened as 
the company has offered the plant and contiguous 
properties to the citizens of Greenwood for the sum 
of $125,000. As the continued existence of the town 
depends on the maintenance of an active mining 
industry, and as the company’s proposition is con­
sidered very reasonable, it is very probable that it 
will be accepted and arrangements made for the re­
vival of the new dormant mines and plant. At Bound­
ary Falls is situated the New Dominion Smelter which 
has been idle for some years. This also has been pre­
ferred to Greenwood’s business men, together with its 
mines, on favorable terms. Two or three alternative 
propositions have been advanced in connection with 
the latter and it is thought likely that one will be ac­
cepted. Hugh R. Van Wagenen, manager of the Can­
ada Copper Company, states that while the basis fixed 
for the transfer of these holdings is low it has its 
advantage for the company if it can be financed by 
the Greenwood people. It would cost probably $400,- 
000 to $500,000 to instal such a plant to-day even if 
delivery could be obtained, but it is costing the com­
pany for watchmen, taxes, insurance and other ex­
penses around $500 or $600 a month to retain the prop­
erty. By wrecking the plant probably $125,000 could 
be realized, but the company would prefer to see 
Greenwood live. The Greenwood committee assert 
that the Greenwood business is worth half a million 
dollars as a going concern and they propose, with the 
aid of outside capital, to keep the furnaces going. The 
mines included in the Greenwood deal are the Mother 
Lode Group, B. C. Mine, Oro Denora, Mountain Rose, 
Lone Star, and several others. Some of the equipment 
has been removed from the Mother Lode, but there 
is still one compressor, the hoist and the crusher. The 
equipment is sufficient to handle a couple of hundred 
tons a day, probably all the profitable ore that could 
be extracted from the mine in its present state of de­
velopment. The smelter, however, is intact and ready 
to be blown in at any time. Mr. Oscar Lachmund, 
metallurgical engineer, who has been retained by the 
Greenwood Committee in an advisory capacity, is satis­
fied that there are ore supplies within shipping dis­
tance of the smelter to keep it running for years and 
it is believed that the cost of treatment with Mother 
Lode, Brooklyn or other fluxing ores will always keep 
the cost of copper production at a low point.
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Conclusion.
Until recently, the only salt deposits in Canada 

being exploited, were those located in Ontario, hence 
this province has been at a great advantage econom­
ically. With the discovery of rock salt at Malagash, 
N. S., and the prospect in the near future of operating 
deposits in the vicinity of McMurray, Alberta, con­
siderable of the expected increase in the domestic de­
mand will in a few years be available from these newly 
operated deposits.

The rapid development of the country during the 
Great War has led to the establishment of new manu­
facturing industries utilizing the natural resources of 
the country. The salt industry has, naturally, been 
influenced by this growth and plants have already 
been established in certain parts of the Dominion to 
utilize the large deposits of sodium chloride, as a base 
from which to produce other commercial chemicals. 
Past enterprise in this direction has only touched the 
fringe of the available resources. The chances of profit­

able exploitation and investment along this line of 
industry are worthy of serious consideration.

In order to bring to your notice the salient points 
of this subject I wish to describe briefly to you the 
merest outlines of the technology of the salt indus­
try ; to cover the uses of salt as shown in the table of 
contents attached ; then to summarize the present 
known salt and brine deposits of Canada commencing 
from the Pacific and concluding with the deposit in 
which you will be most interested at these meetings, 
namely, the Malagash deposit of rock salt in Cumber­
land Co., Nova Scotia. I will conclude with a few re­
marks on the probable markets, both domestic and 
foreign, which have special bearing oh the Malagash 
deposit.

1. The Technology of the Salt Industry.
The technology of the salt industry has, like many 

other industries, made great advances in the last 
twenty years. The improvements, however, have been 
along mechanical lines rather than chemical processes 
and all improvements tend to increase the production 
with the minimum amount of fuel.

The following flow sheet gives, at a glance, the 
methods employed in the recovery of commercial salt 
from nature.

Commercial salt is obtained from two sources in 
nature : a. rock salt, b. natural and artificial brines.

Rock Salt.
Rock salt is found in many countries in beds of 

such extent as to permit of it being mined or quarried ; 
or else recovered by dissolving the beds with water 
and pumping the resultant brine to the surface, to be 
evaporated.

1. The Mining and Milling of Rock Salt.
Where the salt beds are sufficiently near the sur­

face to enable the salt to be recovered directly, the 
common practice is to either quarry it or mine it by 
the pillar and chamber method. In the former case 
it is taken from an open quarry, possibly with very 
little stripping. Mining is generally carried on from a 
shaft sunk to tap the deposits. Galleries are run, and 
chambers mined out on each side of the gallery, leav­
ing pillars at regular intervals.

The salt from both quarry and mine is generally 
crushed between cast iron rolls, after which it is 
screened. The coarse lumps are sold as lump salt 
while the material passing through the screens is fed 
into buhr mills. The ground salt from these buhr 
mills is passed through pneumatic separators, which 
take out the dust, and separate the market salt, or else 
it is screened into the different grades. When the salt 
is too impure to handle in this manner, it is dissolved 
in large tanks, and the saturated brine is evaporated 
by one of the several methods hereinafter described.
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2. Artificial Brines From Rock Salt.
Where the beds of rock salt are at too great a depth 

to be worked economically by mining methods the 
common practice is to put a drill hole down to the beds 
and dissolve the salt by means of water, afterwards 
pumping the saturated brine to the surface and evapor­
ating it.

The drilling of the wells is accomplished by tbe 
ordinary churn drill, common to oil drilling practice : 
The diameter of the holes at the collar being between 
8" and 10". It is customary to carry the hole several 
feet through the salt bed, and to blast or torpedo the 
bottom in order to form a collecting chamber for the 
brine, when formed. The hole is then cased, to en­
sure that the brine will not escape through some of 
the overlying porous strata.

There are several methods employed in the pumping 
of the brine.

In the northern part of the Ontario salt field, where 
underground waters form the solvent for the salt, 
the most common practice is to pump the brine through 
the casing of the hole, by means of a plunger pump 
-—after the Cornish pump pattern, with walking beam. 
In the southern part of this field, where water has 
to be forced down the hole, the common method adopt­
ed is to case the hole down to the top of the salt strata, 
and then to put down an inner piping, almost to thy 
bottom of the hole. The case pipe has a diameter of 
from 6" to 8", and the inner piper from 3" to 4". The 
joint at the top between case pipe and the hole is made 
tight, by a heavy rubber washer. Fresh pure water is 
then forced down the space between the outer casing 
and the inner pipe under sufficient pressure to cause 
the brine to flow up the inner, tube. The brine pipe 
reaching to the bottom of the cavity ensures a saturat­
ed solution ascending to the surface.

A third method, sometimes adopted is to pump ths 
brine by means of compressed air. In this method the 
double tubing is also required, air being forced down

the inner tube, and allowed to rise through the outer 
tube, carrying with it the brine.

The brine coming from the wells is piped to settling 
tanks, where it is allowed to stand for a certain length 
of time, in order to allow any sediment or mechanically 
suspended matter to settle. In these tanks the brine 
is sometimes treated with lime, to precipitate any 
gypsum present ; and in some plants is partially heated 
by means of exhaust steam, so that time will be gained 
when the brine is fed into the evaporators.

Salt From Brines.
In the recovery of salt from brines there are several 

methods being employed. These can more readily be 
followed by studying figure I. The three main pro.- 
cesses for salt manufacture from either natural or 
artificial brines, are Solar Evaporation, direct fire 
evaporation and steam evaporation.

1. Solar Evaporation.
Tbe recovery of salt from sea water and weak brines, 

has, in nearly all eases, been made by tbe solar method: 
employing the agency of the heat of the sun and 
the evaporating power of the wind. This method has 
not been employed with any great success in Canada, 
and it is doubtful if it will ever become a factor in 
the methods employed for preparing salt for the Can­
adian market, Briefly the method of preparing salt 
by solar evaporation may be described as follows :

Sea water or brine is allowed to run or is pumped 
into salt ponds or artificial vats and there allowed to 
stand, till all the impurities are settled out after which 
the purified brine is run into pickling ponds or vats 
where it is exposed to the sun and air. In these the 
brine is allowed to remain till, due to the evaporation 
of the excess water the brine has become saturated. 
It is then conveyed to the crystallizing ponds or salt 
rooms where the evaporation continues and the salt 
crystallizes out completely. The salt is then recover­
ed and prepared for the market.

Natural , brines Rock salt

Sea, water BrineT springs Artificial brines
(formed by dissolving rock salt in situ) Mined or quarried

Pure and cleanImpure
r4

Dissolved for 
purification

Solar Wind Fr<
concentration concentration con

Artificial evaporatioNatural or 
solar

evaporation Direct fire Steam evaporation

Kettle Kettle with Vacuum
pan evaporaton

Grainer
steam jacket Processprocess process

Commercial salt
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2. Direct Fire Evaporation.
Kettle Process. One of the earliest methods em­

ployed in the salt industry consisted in evaporating 
the brine in large hemispherical kettles, over an open 
wood fire. An improvement was shortly made in this 
method by setting the kettle in an arch of masonry. 
Later, two kettles were employed, then four, using the 
same fire, and finally, the kettles were placed in long 
rows, as high as 30 or 40 in each row ; with one common 
fire box, and a common stack for several rows. The 
salt formed was removed by hand, and placed in bas­
kets to drain. The method was, at best, very wasteful 
of fuel, since in order to heat the kettles furthest away 
from the fire box, heavy fires had to be made, and this 
caused an excessive heat under the nearest kettles. 
Naturally, on account of this difference in heat under
the different kettles, a uniform grade of salt could
not be obtained. Due, therefore, to these, and several 
other drawbacks, the kettle method of evaporation 
was gradually replaced by the English open pan 
method.

Pan. Process. As first adopted in Canada — upon 
rejection of the kettle method, the pan employed con­
sisted of a long shallow pan placed upon two walls, 
with a fire-place at one end and a chimney at the 
other. These pans were made of Va" boiler plate, 
and were from 40 to 50 feet long, 12 to 20 feet wide,
and 10 to 12 inches deep. One fire grate was used,
and the products of combustion passed under the pan, 
and directly up the chimney. The best practice of the 
present at plants where the open-pan method is em­
ployed is, to have two or four pans in one “block,” 
as these salt plants are called. If, for example four 
pans are employed, they are arranged in pairs, side 
by side ; the pairs being placed end to end, so that 
one common chimney or stack is utilized for all four 
pans. Where the furnace gases pass under the length 
of the pan, and are then allowed to escape, the pan is 
generally divided into two compartments, two grades 
of salt being made in each pan; fine salt in the com­
partment nearer the fire grate, and coarse salt in the 
compartment farther from the fire, where evaporation 
is much slower. An arrangement by which an even 
grade of salt is made throughout the pan is, to divide 
the space underneath the pan into three chambers, 
and to allow the furnace gases to pass through the two 
outside ones, and return to the stack by the middle 
flue. The stack in this case is located beside the fire 
grate. This system has, in the base of a “block of 
four pans, the advantage that all the fire boxes are 
situated on either side of one passage way, and can be 
attended to much more easily than if two were at 
either end.

The pans are made of Va" boiler rivetted together. 
The length varies from 90 to 120 feet, and the width 
from 18 to 24 feet, with a depth of 12 to 14 inches. 
The salt is removed as fast as it is formed by means 
of long scrapers. Between the two pans a walk, 6 to 
8 feet wide, is placed, from which the man operates 
the rake. The sides of the pan are generally sloping, 
and bolted to the drainage boards (6 feet wide). The 
salt can then be raked directly from the pans on to the 
boards, and left there till thoroughly drained, before 
being removed in two wheeled carts to the drying 
bins. It is necessary that the salt be removed at pre- 
quent intervals, so that it will not cake on the bottom 
of the pan, and thus retard the conduction of the heat 
through the pan to the brine, or injure the quality 
of the product. If the brine is not agitated frequently

by the removal of the salt by these rakes, there is a 
tendency for a film of crystallized salt to form on 
the surface of the brine as a scum, and thus prevent 
the escape of the steam of evaporation. The open 
pan method is employed in a number of the Canadian 
plants.

3. Steam Evaporation.
The fact that the preparation of salt by the open 

pan system was extravagant in fuel, and that the 
product obtained varied considerably, led to the adop­
tion of other methods which utilized either exhaust or 
live steam.

Kettle With Steam Jacket.
The earliest use of steam in the salt industry was 

in steam jackets surrounding the kettles or pans of the 
kettle and open pan processes. A second bottom was 
placed under the kettle or pan, through which steam, 
either live or exhaust, was allowed to circulate. This 
produced a constant temperature in the evaporator, 
and thus an even product was obtained. The grainer 
system and the vacuum pan, however, produced the 
same results, and are much more economical; so that 
in nearly all the best plants, these processes are em­
ployed.

Grainer Process.
Drainers consist, in general, of shallow vats of vari­

ous shapes, near the bottom of which a series of steam 
pipes are placed, through which steam is allowed to 
circulate, and heat the brine. These vats are generally 
rectangular in shape, with a depth of from 18 to 24 
inches, a width of from 8 to 16 feet, and a length of 
from 60 to 120 feet. They may be built either of wood, 
lined with tile for protection, cement, or steel.1

The pipes are arranged after the manner of ordin­
ary heating coils, so that the steam entering at one 
end passes through the whole series of coils before 
leaving the grainer. The pipes are generally 2" dia­
meter.

In best practice the salt is removed from the grain- 
ers by some continuous, operating form of mechanical 
rake. The two types most commonly used are the 
endless chain raker, and the reciprocating raker, In 
the former style of rake the lugs on the chain drag 
along the bottom of the grainer, carrying the salt 
with it, and deposit it on the inclined draining board 
at the end. This rake has the disadvantage of having 
the chain exposed to the corrosive action of the air 
while returning to the front of the grainer and the rust 
so formed is liable to discolor the salt. In the recipro­
cating rake, a rigid frame is operated back and forth 
on angle ledges on the sides of the grainer, the lugs 
on which frame are so fastened that on the back stroke 
they trail over the top of the salt and only push the 
salt along the bottom and up the incline on the for­
ward stroke. The reciprocating motion is obtained by 
means of a hydraulic cylinder placed at the end of the 
grainer. The salt is thus shoved gradually up the 
draining board, from the top of which it falls into a 
trough, through which a conveyer runs, and carries 
it to the drying bins.

’One variation in the grainer type that is quite com­
mon is the V-shaped grainer. In this type a scraper 
conveeyr runs along the bottom of the vat and scrapes 
the salt as formed to the end of the evaporator, where 
it is removed by an elevator. The pipes are placed 
above this conveyer.
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These grainers may use either live or exhaust steam. 
The temperature can be regulated at will, so that the 
grainer can be made to produce whatever grade of 
salt is required.

Vacuum Pan Evaporation.
The application of the vacuum pan process to the 

manufacture of salt is a comparatively new departure. 
Although vacuum pans have been employed for many 
years in the sugar and other similar industries, it was 
not until the year 1887 that the first vacuum pan 
for the manufacture of salt was placed in operation. 
This pan was erected by Mr. Joseph Duncan at Silver 
Springs, N. Y. From that time their use has extended 
with gradual improvements, to all the more modern 
plants on the American continent.

The principal upon which the vacuum pan process 
is based is, that, when the pressure on the surface 
of the brine is decreased, the boiling point of the brine 
is correspondingly lowered. The brine can then be 
evaporated with a great saving in the amount of heat 
required. The heating medium employed in evapora­
tion of the vacuum type, is steam, either live or ex­
haust. No vacuum evaporators have been, so far, de­
signed to successively operate by direct heat.

Vacuum evaporators may be operated in series as 
double effect, triple effect, quadruple effect, etc. When 
the pans are employed in this manner, the steam form­
ed by the evaporation of the brine in the first pan is 
conducted to the heating chamber in the second pan, 
in which a greater vacuum is carried. Likewise, the 
steam generated from the brine in the second pan is 
led to the steam chamber in the third pan, where a still 
greater vacuum is maintained. Similarly, each pan is 
heated by the steam produced in the preceding pan, 
for as many pans as are operated in series. The steam 
from the last pan is carried to a condenser. The 
vacuum in each pan is created by the condensation of 
the- steam in each succeeding steam chamber, the 
vacuum in the last pan being produced by a vacuum 
pump.

The construction of the several types of evaporators 
employed in the salt industry varies only in a few minor 
details. They consist essentially of four parts, namely :

(1) The evaporating and condensing chambers,
(2) The heating element,
(3) The coned bottom,
(4) Salt filter, or barometric leg.

Evaporating and Condensing Chambers.
The main body of the evaporator may be built of 

steel, cast iron, or copper, generally circular in cross 
section, and either cone, or dome-shaped at the top. 
The height of this chamber varies with the diameter, 
and is made sufficiently high to prevent the escape 
of any of the brine by entrainment, or foaming. In 
order to prevent a loss of heat by radiation, the evapor­
ation chamber is covered completely (as well as all 
other parts of the evaporator) with a heavy coating of 
asbestos packing. The condensing chamber is of the 
usual type, furnished with a vacuum pump.1

The Heating Element.
Two methods of applying heat to evaporate the 

brine are employed. In the first, a steam chamber 
is placed between the evaporating chamber and the

'When working in double or multiple effect, the 
heating element or steam chest of the succeeding unit 
is the condensing chamber for the preceding evapor­
ator.

coned bottom, in which a series of copper tubes, 
varying from two to four inches in diameter, are fast­
ened vertically in the top and bottom plates of the 
chamber. These tubes are open at either end, and 
thus permit free circulation of the brine between the 
cone-shaped bottom, and the evaporating chamber. The 
steam is passed into this chamber, and circulates in 
and out around the tubes, thus heating the brine cir­
culating within them. The condensed steam is drawn 
off by suitable means from the bottom of the steam 
chest. The second method employed in heating the 
brine is to have the steam pass through a series of 
coils, or tubes, around which the brine has free cir­
culation. In this method of heating, special means 
have to be adopted to properly dispose of the con­
densed steam, and the coils of pipe have to be so 
arranged as not to impede the salt, as it is formed, 
from descending into the cone-shaped bottom.

One of the great difficulties encountered in the 
application of vacuum pans to salt manufacture is the 
scale which deposits upon the heating surface.1 This 
has to be removed at frequent intervals, or else the 
evaporative capacity of the pan will be greatly re­
duced. In order to facilitate the removal of this scale, 
the heating element should be either removable from 
the pan, or else easily accessible.

The Cone-shaped Bottom.
The bottom of the pan is sharply coned, so that 

the salt crystals, as formed, may readily fall to the bot­
tom, clear of the heating tubes, and can then be 
drawn off from time to time. The pipe for the entry 
of the brine is generally attached to this cone.

The Salt Filter, or Barometric Leg.
In order that the operation may be continuous, there 

must be some means of removing the crystals of salt 
as fast as they are formed. This is accomplished in 
two ways : (1) by a salt filter, (2) by a barometric 
leg. In using a salt filter, the salt is drawn off into 
a filter or chamber, connected with the cone bottom. 
The connecting valve is closed when the filter is filled, 
and the salt is removed without stopping the operation 
of the evaporator. Sometimes two pipes lead from the 
cone to two filters, so that, when one filter is being 
emptied, the valve to the second is opened and allow­
ed to fill. This prevents any possibility of clogging 
of the salt crystals in the bottom of the cone. In the 
barometric leg the salt falls continuously down, and 
is removed from the bottom by a closed elevator. This 
method is very efficient, when working on a large 
scale.

The salt made in vacuum pan evaporators is mostly 
of a very fine grain, and, consequently, has not en­
tirely succeeded in replacing the grainer, the latter be­
ing able to produce varying grades of salt, according 
to the amount of heat supplied.
Preparation of Salt from Evaporation, for the Market.

All salt, whether manufactured in the vacuum or 
open pan, is generally allowed to age or season for 
at least two weeks before being shipped either in bulk 
or barrels. This seasoning gives time for the salt 
to become thoroughly drained and free from excess 
brine. The stock house in which the stock is stored 
is generall3r on the floor underneath the level on which 
the grainers are situated. The salt is then wheeled

'This scale is, in most cases, composed of calcium 
sulphate, which is present in the original brine, and 
in the best practice this is largely removed before the 
brine enters the evaporators.
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in carts along trestles over the stock house, and dump­
ed on the floor below.

The crude salt is shipped in bulk, being placed in 
cars or boat by any suitable means.

When packed in barrels the packing is carried on 
by hand on the floor of the stock house. Each barrel 
contains 280 pounds net. These barrels are generally 
manufactured on the premises.

In the case of table and dairy salt, a further treat­
ment is carried on before the salt is placed on the 
market. The crude salt is passed through long, cylin­
drical, rotating driers, in which a current of hot air 
is blown through in the opposite direction to that in 
which the salt is moving, i.e., in a direction counter to 
the incline of the drier. After being thoroughly dried, 
it is passed through a series of screens of various sizes, 
and then automatically bagged and sold as Dairy, 
Table, and Cheese salt. Each company has a special 
trade name under which it markets its product.

By-Products From the Industry.
The brine used for the recovery of salt, in many 

cases, contains small quantities of other salts, etc., 
which in some cases are recovered. Bromine, potas­
sium salts, glaubers salts, epsom salts, and calcium 
chloride are some of the by-products which are being 
saved commercially.

2. Uses of Salt.
Salt is one of the essential materials in many of our 

present day industries. Its use is being extended all 
the time. The possibilities for extending the salt in­
dustry in Canada are good and with the return of 
normal conditions throughout the country the salt 
production should show a substantial increase. The 
uses of salt are numerous, but they may briefly be 
described as follows :

a. Domestic.
For table and culinary consumption the salt is gen­

erally required to be very white and fine, and to be 
as free from impurities as possible. The salt made 
in the vacuum pans is ideal for these purposes. In the 
Dairy and Cheese making industries a slightly coarser 
grade is required. For refrigerating purposes a coarse 
salt is best suited and for salting cattle, both in the 
stable and in the field, a coarse grade or lump salt is 
employed, the latter form being preferred.

b. Fish and Meat Curing.
The salt for the fisheries is generally a granular 

salt the bulk of which is caught by a 20-mesh screen. 
The color and purity are factors in the marketing of 
salt to the fishermen as they are very particular that 
the color and taste of their fish is in no way impaired. 
A similar grade of salt can be used for the curing 
of meat.

c. Metallurgical Industries.
Salt finds an extensive use in the metallurgy of cop­

per, lead, silver and gold in chloridizing roasting and 
leaching processes, as well as in the refining of copper- 
nickel matte by the Oxford process. As high as 10% 
of sodium chloride is aded to the charge in some of 
the roasting furnaces.

d. Associated Chemical Industries.
One of the most important uses of sodium chloride 

is in those chemical industries which prepare sodium 
salts for the market. In order that some idea may 
be obtained of the possibilities of developing these 
industries I will give a brief resume of several of the 
more important processes for the manufacture of these 
chemicals from salt.

Caustic Soda. (Sodium Hydrate.)
Until the last fifty years, the manufacture of caus­

tic soda was not extensive. The most common process 
in preparing this material was the one in which ad­
vantage was taken of the reaction of sodium carbon­
ate and slaked lime. This process at first entailed the 
production of soda ash. Of late years, however, caus­
tic soda has been prepared by the direct decomposi­
tion of sodium chloride in an electrolytic cell ; pro­
ducing chlorine gas and metallic sodium, which latter 
at once unites with water present in the cell to form 
caustic soda. The weak solution of caustic soda thus 
produced is concentrated in vacuum pan evaporators. 
From these evaporators the solution passes to storage 
tanks after passing through separators — to eliminate 
the sodium chloride. The final concentration is then 
carried out in finishing pots of about 18 tons capacity 
and the pure caustic soda is run from the final pot 
into iron drums (700 lbs. capacity), and allowed to 
solidify. The product is then ready for the market. 
One firm is already making caustic soda in Canada 
by this process.

Sodium Carbonate. (Soda Ash.)
Although sodium carbonate is often found in ex­

tensive deposits in nature, it is generally very impure. 
Owing to the cost of dissolving, evaporating and pur­
ifying, it rarely pays to operate a deposit of this na­
ture except at actual points of consumption as com­
mercial sodium carbonate can be prepared artificially 
from sodium chloride at less cost.

In the artificial preparation of sodium carbonate 
there are three processes of importance which use sod­
ium chloride as a raw material. These three processes 
are: (1) the Solvay, or ammonia-soda process, (2) the 
electrolytic process, (3) the Le Blanc process.

(1) The Solvay Process.
This process is based on the well known reaction of 

ammonium bicarbonate on sodium chloride, with the 
separation of part of the sodium as sodium bicarbonate. 
The raw materials required for this process are lime­
stone, sodium chloride (either as brine as it comes 
from the wells or rock salt dissolved) ammonia (either 
in the form of an ammonium hydrate solution or am­
monium sulphate) and fuel.

In brief, the essential operations in this process are, 
to manufacture carbon dioxide from limestone ; to pass 
this gas into the ammoniacal brine which has previ-" 
ously been prepared by saturating the brine with am­
monia gas ; the separation of sodium bicarbonate which 
forms as a precipitate from the solution ; and the cal­
cining of this precipitate to form sodium carbonate 
or soda ash. The product of this method is remark­
ably pure and will average over 98.5% sodium carbon­
ate, the principal impurity being sodium chloride.

(2) Electrolytic Process.
An electrolytic process for the manufacture of sod­

ium carbonate crystals by the electrolysis of 
brine has been operated commercially on a small scale, 
in England. This process, known as the “Hargreave 
and Bird process” employs a diaphragm cell of unique 
arrangements. The diaphragm is impervious to the 
salt solution, but permits the sodium ion to pass to the 
cathode. As the sodium ions are set free, they arc 
converted into soda crystals by the blowing in of steam 
and carbon dioxide. The sodium carbonate made by 
this process is verv pure and will average when de­
hydrated 97.5 to 98% Na2C03.
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(3) The Le Blanc Process.
This process for making sodium carbonate from salt 

consists of first making sodium sulphate — to be later 
described — and then fusing this with a mixture of 
limestone and carbon. The raw materials required are 
sodium sulphate (salt cake), pure limestone and a 
good grade of coking coal. The reactions are involved 
but the process in brief, is as follows : The salt cake, 
limestone and coal in predetermined proportions, are 
fused in a furnace and the fused mixture, called black 
ash, which is produced is allowed to cool. The black 
ash is then lixiviated with water and the resultant lye 
is purified giving commercial sodium carbonate wThich 
will vary in composition from 75 to 98% Na2CO:i. The 
finished product from this process should be white 
or nearly so.

Both the crystal form and the soda ash are met with 
in commerce. The crystal form known as soda crys­
tals or washing soda has the formula Na2C03. 10H2O. 
These crystals readily dehydrate and effloresce when 
exposed to the air.

Sodium Sulphate (Salt Cake.)
Like sodium carbonate, sodium sulphate occurs nat­

urally, but owing to the artificially manufactured sub­
stances being so cheap, it seldom pays to use the 
natural deposits.

The commonest process for producing sodium sul­
phate is by the action of sulphuric acid on sodium 
chloride. The salt .for this process is preferably rock 
salt, or the coarsest salt produced from evaporation.

The process may be carried out in two ways : (1) 
sulphuric acid, as such, may be added direct!}7 to the 
salt or (2) sulphur dioxide, oxygen and steam may 
be added to the sodium chloride.

By the first method the acid sodium sulphate is 
formed, and this reacts again with salt to form sodium 
sulphate.

In the second method, known as the Hargreave 
process, steam and oxygen are caused to combine with 
sulphur, dioxide to form sulphuric acid which simul­
taneously attacks the salt, forming sodium sulphate 
and hydrochloric acid, as represented by the following 
equation :

4NaCl + 2S02 + 2H20 + 02 = 2Na2S04 + 4HC1.
Chloride of Lime (Bleaching Powder.)

When dry chlorine gas is passed over a thin layer 
of slaked lime, a compound is formed which has the 
power to readily give up its chlorine, when acted upon 
by an acid.

In brief, the process generally employed in the manu­
facture of bleaching powder is to utilize the chlorine 
gas produced by the electrolytic decomposition of sod­
ium chloride and pass it through a series of lead-lined 
chambers in which slaked lime is spread on the floor 
to a depth of about two inches. Generally a number

of these chambers are operated in series. The bleach­
ing powder is discharged through openings in the 
chamber floor to the shipping room beneath. It is 
then packed in drums of 700 lbs. capacity.

The percentage of bleach in the chloride of lime 
thus produced will vary from 37 to 39 per cent, chlor­
ine, i.e., the bleach contains from 37 to 39 per cent, 
chlorine that is available for bleaching purposes.

I have devoted considerable space to the sodium 
salts as these are of great importance, and it is only 
within the last ten years that any of them have been 
manufactured in Canada. The rapid growth and com­
mercial progress made by the Dominion during the 
last few years has greatly increased the demand for 
those chemicals into the manufacture of which sodium 
chloride enters either directly or indirectly as one of 
the principal raw materials. The increasing demand 
for these chemicals — as evidenced by the figures of 
imports shown in the following table, has naturally 
evoked the question whether they cannot be manu­
factured in Canada. This question has been partially 
answered by the fact that one company is already 
successfully producing caustic soda and bleaching 
powder from sodium chloride in the form of brine, 
and another company has a plant completed for the 
production of soda ash by the Solvav process. There 
are several other chemicals in the manufacture of 
which sodium chloride is used ; and there is no reason 
why use should not be made of the extensive salt de­
posits of Canada for their production. In view of the 
rapidly increasing market there should be no difficulty 
in the disposal of the products of such undertakings.

e. Incidental Uses of Salt.
Besides the uses already mentioned there are a num­

ber of other markets for salt, such as in the construc­
tion of wooden ships, the salt glazing of pottery and 
for the preventing of cracking of bricks in drying and 
firing, and in the manufacture of carborundum. A 
coarse grade of salt is also used as a land dressing for 
certain crops.

3. THE SALT DEPOSITS OF CANADA*

Salt producing springs or beds of rock salt have been 
encountered in nearly every part of our Dominion. A 
number of the springs, of course, are only weakly 
saline, but may indicate the presence of beds of rock 
salt in the vicinity.

•For more detailed descriptions of the salt deposits 
of Canada see Salt Deposits of Canada and The Salt 
Industry. L. H. Cole, Mines Branch report No. 325, 
1915.

Imports of Caustic Soda and Chloride of Lime.
Caustic Soda Chloride of Lime

Pounds. Value. Pounds. Value
1910 ........................................... 13,974,444 $267,338 10,386,519 $116 923
1911 .................  13,812,053 259,982 11,725,167 118501
1912 ........................................... 14,544,545 278,579 12,183,765 113346
1913 ............................................ 15,983,298 291,008 12,761,153 115614
1914    18,436,827 314,278 15,147,645 138619
1915    7,737,149 184,468 12,015,999 112 142
191Ç -.. ,.......................... .... .. 12,502,758 508,860 7,892,923 158’.546

Note._For purposes of comparison the pre-war years—1912-13-14 should be examined.
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a. British Columbia.
Until the last few years, the known occurrences of 

salt in British Columbia were in the form of a number 
of saline or mineral springs, the waters of which are 
more or less saline.

In August, 1911, however, reports came in of the 
discovery of a strong saline spring 45 miles from 
Prince Rupert, situated on the banks of the Skeena 
river, at Kwinitsa, on the line of the Grand Trunk 
Pacific railway. That year, the location of the spring 
was staked and recorded by one of the cooks in the 
construction camps. Experiments were carried on in 
a crude way and it was found that the brine was strong 
enough to collect considerable quantities of a good 
quality of salt, by evaporation.

Early in 1913, a syndicate of western men started 
drilling operations in an endeavor to locate rock salt 
at this point, and in April of the same year, their 
efforts were rewarded — according to reports —- by 
encountering salt in five different holes. During 1913, 
some 15 tons of salt were produced from this deposit. 
A company entitled the British Columbia Salt Works, 
Ltd., Prince Rupert, B.C., was organized and expected 
to hâve a plant operating by the fall of 1914, but due 
to the war the project was abandoned for the time 
being.

Of the known brine springs occuring elsewhere in 
the Province, the most strongly saline are those at 
Nanaimo, Admiralty or Salt Springs island, Chilcoton 
Valley, and Maiden Creek, and Bonaparte Valley, 
northwest of Ashcroft, B. C. The flow of these springs 
is not so copious, or the strength of the brine sufficient 
to warrant a belief in their economic importance at 
the present time.

b Alberta, Saskatchewan and North West Terri­
tories.

In the prairie provinces of Alberta and Saskatch­
ewan as well as the North West Territories, numerous 
saline springs are known to occur. Up to the present 
time, however, these have not been economically im­
portant, owing to their inaccessibility to ready mar­
kets. Moreover, very little is known about them, and 
so far I know of only one definite attempt to prospect 
for rock salt in place. Since the springs occur over 
such a wide area, it is possible that stronger brines, in 
more favorably situated localities may yet be found, 
and there is always the possibility of finding beds of 
the mineral in place near the surface. The Mackenzie 
basin, in which all the springs at present known, occur, 
has been lacking, until recently, in railway transporta­
tion. With the advent of the railway into McMurray, 
it is altogether likely that this district will become a 
salt producer, and furnish this necessary article of 
consumption to a portion of the prairie provinces and 
British Columbia.

Probably the most important occurrence of salt in 
the district in question is that of the Northern Alberta 
Exploration Co. This company has, since 1907, been 
carrying on drilling operations for oil in the vicinity 
of McMurray, Alta. Two wells have been sunk, in 
both of which they claim to have encountered rock salt 
or salt bearing formation. The first hole has been 
drilled to a depth of 1475 feet, while the second reach­
ed a depth of 1406 feet. The collars of the holes are 
155 feet apart and according to the logs of the wells 
(here given) show the same formations in each hole.

No. 1 No. 2
Loose dirt........................ 17 feet 24 feet
Limestone........................ 117 “ 124 “
Soapstone and Limestone. 520 “ 590 “
Salt formation.................. 620 “ 690 “
Limestone........................ 635 “ 765 “
Salt Formation................. 740 “ 855 “
Limestone........................ 770 “ 935 “
Sandstone........... ............. 1475 “ 1406 “
There is a possibility that this coming summer a 

plant for the preparation of salt from brine may be 
erected on this property.

Of the brine springs, the most accessible seem to be 
those occuring at La Saline, 26 miles north of Mc­
Murray and these have from time to time been noted 
by .the several explorers of the district. The brine will 
run about 25° salinity, 100° being a saturated brine.

Other saline springs are found at numerous points 
further north in the Mackenzie basin, notably at Salt 
River, Slave River District; Tar Island, Peace River, 
Red Earth Creek, and Great Bear River, North West 
territory.

In the plain lying to the north of the Cypress hills, 
Saskatchewan, numerous small lakes occur which are 
more or less saline and there are also many alkali lakes 
throughout the prairie provinces which carry small 
quantities of sodium chloride associated with other 
salts.

c. Manitoba.
Beds of rock salt have not, as y.et, been discovered 

in the Province of Manitoba, but numerous brine 
springs are known, and from these, in past years, salt 
has been recovered by evaporation. When first these 
springs became known, the area in which they occurred 
seemed to be limited to the district lying to the west 
of Lake Winnipegosis, and this still remains the only 
district in which natural flowing springs occur. Of 
late years, however, in drilling operations in the vicin­
ity of the city of Winnipeg and the district to the 
west as far as the boundary line between Saskatch­
ewan and Manitoba, brines have been encountered in 
numerous holes and wells. Further drilling will most 
likely demonstrate a considerably larger area under 
which brine waters may be found.

The saline springs in the northern part of the 
province have, in past years, been utilized for the man­
ufacture of salt. For the convenience of reference 
only the localities where these waters have been found 
have been divided, tentatively, into three districts.

The Winnipegosis District.
In this district the saline waters all appear in the 

form of flowing springs. The area in which these 
springs occur, is approximately confined to the west 
shore of Lake Winnipegosis, and the district between 
Lake Winnipegosis and Porcupine and Duck moun­
tains on the west. The southern boundary is Dauphin 
lake ; and the northern boundary the northern shore 
of Dawson bay. In this area, as outlined, numerous 
saline springs are known to rise to the surface through 
the till which covers the district in question.

The topography of the district is that of low lying 
country, at an average elevation of only a few feet 
above the level of the water of Lake Winnipegosis. 
To the west, the prominent ridge of the Manitoba 
escarpment rises to a height of from 1,000 to 1,500 feet 
above the surrounding country. The whole area is, 
with the exception of small portions of the southern 
part, covered with a growth of small pine, spruce and 
poplar, which increase in size farther to the north.
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The saline springs throughout this district are very 
numerous, and many small saline areas can be noticed 
where the brine oozes up through the overlying drift.

The areas in the Winnipegosis district visited by 
the writer were all very similar in appearance, and 
one general description for them all will suffice. In 
general, they consist of a barren area, varying from a 
few acpes to over a hundred acres in extent, devoid 
of any vegetation, with the occasional exception of 
scattered patches of the red salt plant (Salicornia 
herbacea). Surrounding these area-s there are gener­
ally a few acres of meadow land, with timber consist­
ing of pine, spruce, and poplar, enclosing the whole 
area

Here and there in the barren flat, saline springs 
bubble through the till, forming in some cases small 
truncated, conical mounds of reddish sinter, in the 
centre of which lie clear pools of brine. In some of 
these springs bubbles of gas are constantly rising. 
The brine, flowing from the pools, spreads over the 
whole flats, and either evaporates — leaving a thin 
deposit of salts or, if the flow is strong enough, forms 
a small stream of brine.

Occasionally, the brine is found in lakes or pools 
some 20 or 30 feet in diameter, in which the surface 
is constantly constantly moving, owing to the bubbling 
up of the brine from below. These are surrounded by 
mud flats covered by a sod of coarse bunch grass. 
The' ground in the vicinity of this type of spring is 
generally marshy.

The brines of all springs vary greatly in their salt 
content and will range from 10° to 26° salinity.

Westboume District.
The region included, in this district, covers the area 

lying to the west of Portage la Prairie and the western 
boundary of Manitoba and south of the town of 
Dauphin. In this district, several saline areas occur, 
and a number of drill holes have encountered saline 
waters. The principal localities where saline waters 
have been noted are, in two wells near Gladstone, Man., 
in a saline spring seven miles west of Westbourne 
and in a well drilled for gas, about 200 yards from 
the C. P. By. station at Neepawa. In this latter hole 
two flows of strong brine were encountered at depths 
of 1225 feet and 1455 feet respectively. It is interest­
ing to note that the brine from this last well, although 
high in calcium chloride and calcium sulphate, con­
tained the highest sodium chloride (common salt) 
content of any examined from Manitoba. The total 
solid content was 190.896 grammes per litre or approxi­
mately 72° salinity.

Winnipeg District.
A syndicate of Winnipeg men have drilled 7 wells 

in the district within a radius of 20 miles of Winnipeg 
and in five of them they encountered water of a more 
or less degree of salinity. In all cases, hou ever, the 
brines thus encountered were not of sufficient strength 
from which to commercially manufacture salt.

d. Ontario.
Ontario, at the present time, is the centre of the 

salt industry of Canada. The salt obtained in this 
province is recovered by the evaporation of brine 
which has leached out rock salt from beds which occur 
in the Saline formation in the southwestern part ot 
the Province bordering on Lake Huron ; the St. Clair 
river; lake St. Clair; and the Detroit river. It is mi 
possible, with our present knowledge, to determine

definite boundaries of the salt basin ; but, as far as it 
now stands proved, the area underlain by salt in On­
tario is approximately contained within lines joining 
the towns of Kinkardine, Teeswater, Brussels, Sea- 
forth, London, St. Thomas, on the west ; and Thames- 
ville, Dresden, across lake St. Clair, through Elmstead 
to a point on the Detroit river between Amherstburg 
and Sandwich. The area enclosed within this bound­
ary in Canada is about 3,000 square miles.

The salt beds are known to vary in thickness. In 
some wells they occur in thin beds interstratified with 
dolomite and shale ; the total combined thickness of 
all these beds varying from 100 to 200 feet. In other 
localities, as in the case of the beds at Windsor, the 
salt beds are of great thickness, one bed alone having 
a thickness of 200 feet. The average depth at which 
the salt is found is in excess of over 1,000 feet, there 
being a gradual increase in depth of the beds as one 
goes farther south.

The production from a few wells has hitherto been 
sufficient to supply the domestic demand, and little 
exploration has been carried on by which the area 
underlain by salt can be definitely outlined. There 
has, however, been a great deal of exploratory work 
in connection with the development of petroleum and 
natural gas fields. Where these boreholes extend be­
low the salt horizon, they give evidence of either the 
presence, or the absence of salt.

From the records available, it would appear that 
within the area mentioned, the salt beds are prac­
tically continuous ; there are, however, some limited 
areas within these boundaries where — according to 
the records of drill holes that have penetrated below 
the Salina — there are no salt beds.

The southeast boundary of the salt area is at pres­
ent unknown, as no drill records are obtainable from 
the district along the north shore of Lake Erie between 
St. Thomas and Chatham. Records from a hole at 
Orford, Kent county, show 171 feet of salt, at 1,510 
feet below the collar of the hole ; while another from 
Glencoe shows 104 feet of salt, at 1,290 feet below the 
surface. These records lead one to believe that pos­
sibly the beds are dipping to the southeast and may 
be found by deeper drilling in the vicinity of Lake 
Erie.

The southwestern boundary merely marks the divid­
ing line between the area beneath which salt beds are 
encountered, and the area where brines of a more or 
less density were found, although no rock salt was ob­
tained.

The salt beds are supposed to extend under the De­
troit river; Lake St. Clair, St. Clair river, and the 
southern part of Lake Huron, since rock salt has been 
found in the Salina formation in the State of Michi­
gan, on the opposite side of the International Boundary.

All the salt is obtained from the evaporation of wat­
ers which have been allowed to remain in contact with 
the salt beds until a saturated solution has been formed. 
The water employed is derived either from natural 
underground springs, or else is forced down through 
the cased drill holes penetrating the salt beds. The 
brine produced in this district is very pure and seldom 
requires the addition of any chemicals to precipitate 
impurities. An analysis of brine taken from one of 
the salt wells in this district showed the following com­
position :—
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Per cent.
NaCl........................ .................. 26.6415
Cad,.......................... ................. 0.1895
MgCl.......................... .................. 0.1884
CaSO, ....................... .................. 0.2757
h20........................ ................... 72.7049

Total.................. .................. 100.000*
*F. G. Wait, analyst.

The salt is prepared by one or other of the methods 
previously described in this paper.

Brine from this district is already being used at 
Sandwich, Ont., in the manufacture of caustic soda 
and chloride of lime and another plant has been re­
cently completed for the manufacture of sodium car­
bonate (soda ash) at Amherstburg.

e. Maritime Provinces.
New Brunswick.

In this province no beds of salt have, so far, been 
discovered. Several localities, however, are known 
where brine springs have been observed. These springs 
apparently have their origin in the rocks of Lower 
Carboniferous age. Small quantities of salt were man­
ufactured each year from the brine of these springs; 
but for the last ten years, operations have ceased. The 
best known localities are at Sussex, and Salt spring 
brook, both in Kings county; and on the Tobique river, 
Victoria country.

Nova Scotia.
In the province of Nova Scotia no deposits of salt 

with the exception of the Malagash deposit, have, so 
far, been discovered; but numerous saline springs of 
a greater or less degree of salinity are known to occur. 
These springs, where noted, seem to have their orisrin 
from the beds of the Lower Carboniferous formation, 
and are closely associated with the gypsum deposits 
which occur so extensively in this formation, through­
out the province. Numerous drill-holes have been put 
down throughout the province, passing completely 
through the Lower Carboniferous formation, but in 
none of them has rock salt been found.

Attempts have been made from time to time to manu­
facture salt on a commercial scale from these springs; 
but where have all been abandoned. At the present 
time there is no production of salt in the province. 
The weakness of the brine, and the consequent high

cost of production, have, so far, made it impossible to 
compete with the Ontario salt, or that imported from 

,the United States, or Great Britain.
A few of the places at which brines occur will be 

mentioned.
Whycocomagh :—Brine springs have been noted half 

way between Baddeck and Whycocomagh, on the road 
running along the northwest shore of St. Patrick’s 
channel. The brine has a strength of about 19° sal­
inity.

Antigonish:—In the vicinity of the village of An- 
tigonish and in the adacjent district numerous saline 
springs and ponds are found. A brine flow was en­
countered in this district at a depth of 159 feet from 
the surface. A number of years ago an attempt was 
made to utilize this brine and a considerable quantity 
of salt was made, but the brine becoming weak, the 
work was abandoned.

Spring Hill, Cumberland Co.:—Attemps have been 
made to manufacture salt at Spring Hill from a brine 
spring which was reported to be about 30° salinity, 
but operations were soon abandoned.

Cheverie, Hants Co.:—In two bore holes drilled at 
Cheverie, strong brines were encountered at depths of 
1400 and 1870 feet, respectively. The brine was report­
ed as having a strength of 76° salinity. Other springs 
have been noted at Walton, Hants Co. and Salt 
Springs, Pictou Co.

With the discovery of a deposit of rock salt at 
Malagash, Cumberland Co., Nova Scotia, the prospect 
for extending the salt industry to this province looks 
very encouraging. This is the first known discovery 
of rock salt in the Maritime Provinces and the first 
in Canada to be discovered at a depth sufficiently 
shallow to enable it to be won economically by actual 
mining.

Discovery and History of the Malagash Deposit.
Some time in 1912 Mr. Peter Murray drilled a well 

for water on his farm on the Malagash road, about 7 
miles northeast of Malagash Station, a station on the 
C. G. By. branch line operating between Orford Jnc. 
and Pictou. He encountered salt water and sent a sam­
ple of the same to Dr. F. Shutt of the Dominion Ex­
perimental Farm at Ottawa. Dr. Shutt reported on 
this sample as follows:

Malagash
Brine, N. S. -—Western Ontario Brine—•

Sodium (Na) ... .......................... ... 99.50 96.270 101.728 96.368 100.997
Potassium (K)............................... 0.55 n.d. n.d. n.d. n.d.
Iron (Fe)....................................... 0.07 n.d. n.d. n.d. n.d.
Calcium (Ca)................................. 1.37 1.552 1.630 2.496 1.531
Magnesium (Mg) .......................... 0.22 .244 .257 .127 .118
Sulphuric Acid (S04) .v. ........... 3.11 2.631 2.634 1.698 2.803
Chloride (Cl)................................. ... 154.70 150.122 158.742 152.294 156.884

Hypothetical Combination : 
Parts per thousand.

259.52 250.319 265.001 252.983 262.333

Sodium Chloride (NaCl).................. .. 252.90 244.860 258.770 245.111 256.891
Potassium Chloride (KC1) ........... 1.04 n.d. n.d. n.d. n.d.
Magnesium Chloride (MgCL) ... 0.66 .966 1.017 .503 .467
Calcium Chloride (Ca('L) ........... 0.22 1.265 1.484 4.964 1.007
Calcium Sulphate (CaS04)........... 4.42 3.728 3.730 2.405 3.971
Ferric Oxide (Fe„0.,).................... 0.10 n.d. n.d. n.d. n.d.

259.54 250.818 265.001 252.983 262.336
Sp. Gravity at 15.5°C..................... 1.200 1.197 1.2045 1.178 1.198
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“Our analysis of this water shows it to contain 
28.83% total solids, of which 28.32% is common 
salt. It is in fact a very strong brine.

“There are present very small quantities of 
sulphate of lime and possibly of allied compounds, 
but essentially this is a saturated, or practical ly 
samrated, solution of common salt.”

No action was taken with regard to this discovery 
until the early month of 1917 when another sample 
was forwarded to Dr. Shutt who reported 26.65% com­
mon salt content. At this time Dr. Shutt referred 
the parties interested to Dr. Haanel, Director of the 
Mines Branch, Department of Mines. The Mines 
Branch immediately obtained another sample and had 
it analyzed. It was found to be a saturated brine, 
its analysis being given in the accompanying table, to­
gether with four analyses of brine from the Western 
Ontario district, for comparison.

As a result of this analysis it was suggested that 
further exploration was desirable in order to ascertain 
if the parent salt bed could be located. It was also 
decided that the writer should visit and examine the 
locality at the earliest possible moment. When the 
locality, therefore, was visited in June, 1917, brine 
had been encountered in several other holes. A per­
sonal examination of the local conditions convinced the 
writer that there was a good possibility of discovering 
rock salt in place, and he strongly advised the owners 
to continue their prospecting along lines already ad­
vised. Subsequent development has demonstrated that 
these deductions were sound.

In the summer of 1917, A. R. Chambers and George 
McKay of New Glasgow, N. S., took an interest in the 
operations and drilled a series of holes, after which 
they sank a prospect shaft—June, 1918. In this shaft 
rock salt was encountered at a depth of 85 feet from 
the surface and when the locality was again visited by 
the writer on October 10, 1918, it had penetrated to a 
depth of 171/2 feet in the salt formation. Since then 
I have been informed that the shaft has penetrated 
about 25 or 30 feet in the salt formation and that 
they are now drifting on the deposit.

The overlying beds penetrated by the shaft appear 
to be in a nearly horizontal position and consist of 
clays, soft shales, gypsiferous muds, etc.

The underlying saline beds appear to dip to the 
west of south at an angle of about 25° and have a 
strike of S.70°E.

The saline beds as encountered in the shaft, show, 
in the upper 12 feet, considerable impurities in the 
form of mud, but there appear to be banded layers of 
whiter rock salt as one goes deeper. The indications 
from a drill hole located on the site of the shaft, are 
that the salt beds have a thickness, at this point, of at 
least 50 feet.

The saline beds are found associated with beds of 
gypsum, mapped by Fletcher as of lower Carbonifer­
ous age. These gypsum beds are seen exposed on the 
shore to the north of the shaft. To the south of the 
shaft there is a small unmapped outcrop of what ap­
pears to be New Glasgow conglomerate. The salt, 
beds are on the south slope of an anticline, and little 
is so far known as to their lateral extent. To the 
west, about one mile from the shaft, there is a pro­
nounced fault shown in the shore section, and this 
may cut off the western extension of the beds. To 
the east, about the same distance, the occurrence of a 
marsh, caused by the sea eroding the northerly lying 
and protecting sandstone barrier, may determine the 
eastern extension of the deposit. The evidence at hand,

however, indicates the presence of a salt formation 
ol considerable extent. On the basis of data obtained 
from the shaft, from surface indications, and from the 
drill holes, it is possible that the saline formation, 
measured at right angles to the dip, may have a thick 
ness of 175 feet.

A general sample of the whiter rock salt was taken 
for analysis with the following results :

Dried at 110° C.
Sodium (Na)........................................... 38.45
Potassium (K)......................................... 0.20
Iron and aluminium (Fe and Al) .... none
Calcium (Ca)........................................... 0.25
Magnesium (Mg).................................... trace
Sulphuric acid (S04)...................................... 61
Chlorine (Cl)........................................... 59.35
Insoluble in water.................................. 1.05

Total................................................... 99.91
Conventional
Combination.

Sodium chloride (NaCl)....................... 97.60
Potassium chloride (KC1) .. .................. 0.40
Magnesium chloride (MgCl2) ............ trace
Calcium chloride (CaCl2).................... none
Calcium sulphate (CaSOJ....................... 0.86
Ferric oxide (Fe203)............................. none
Insoluble in water...................................... 1.05

Total.................................................. 99.91
Analyst : T. W. Hardy, Mines Branches.

Although the quantities of potash salts present in 
the two samples examined from this locality are small, 
it does not of necessity mean that they are absent in 
commercial quantities in this area. The drilling and 
prospecting so far carried out have only in the most 
superficial way indicated the present of a large bed 
at one horizon, and the probability of encountering 
potash salts, interbedded with the sodium chloride at 
other horizons than the one penetrated by the pros­
pect shaft and drill holes, is quite within the bounds 
of possibility.

There is an interesting point which may be worthy 
of noting in passing, with reference to this deposit. 
When sinking the shaft a flow of gas was met with at 
one part of the workings. A sample of this was for­
warded to us for analysis and the following are the
results obtained on this analysis :

Chemical Analysis.
Carbon dioxide.........................  % 0.13
Oxygen........................................ % 5.37
Methane........................... .. ... % 5.80
Nitrogen.................................... % 88.70

Technical Analysis.
Air...............................................  % 25.66
Firedamp   % 5.80
Black damp................................ % 68.54

Chemist: James Moran.
Mr. Moran in referring to this gas in his report 

says in part :
“Regarding danger from this gas, we may say that 

it is dangerous to breathe for more than a few min­
utes. It is not poisonous, as if carbon monoxide, sul­
phuretted hydrogen, etc., were present ; but its low 
oxygen content makes it impossible to support life 
any length of time.

“As to its apparent non-inflammability, this was 
due to the deficiency in oxygen. There was not enough 
oxygen present to burn the methane. In our analysis,
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've diluted the sample with air and burnt the methane, 
in estimating it. Dilution with air will raise the oxy­
gen content, and therefore reveal the inflammable 
nature of one of its constituents. If any ordinary 
mine air sample contained the same percentage of 
methane as this sample, it would be highly explosive, 
but in such cases there is always sufficient oxygen 
to admit of complete combustion of the methane. The 
limits of explosibility of methane are from 5.5% to 
13%. If the sample submitted is a true sample of 
the issuing gas, and further evolutions do not exceed 
this percentage of methane, it is possible of course 
by proper ventilation to reduce the black damp con­
tent to a figure within safety limits, as is the practice 
in coal mines; for when diluted with very much air 
the methane percentage of course drops considerably, 
and although two or three per cent, of methane in 
mine air is not to be desired as it takes up the place 
of oxygen, yet an explosion is not possible before 4y2 
to 5% of methane is present. So dilution of sample 
with air cannot give an explosive mixture, although it 
does give an inflammable one.

“We would say in conclusion that most coal mines 
keep the methane content down below one per cent. ; 
that two or three percent methane is getting to be 
serious ; while, 4 to 4%% is on the limit of explosibil­
ity. Also in England, coal mines are forbidden to 
operate if the oxygen content falls below 19%. In nor­
mal air it is 20.93%.”

The discovery of this deposit should be of great 
assistance to engineers in their search for other similar 
deposits. A careful study of the conditions of the 
Malagash area may well indicate to those familiar 
with the Province, other localities where the condi­
tions are similar and where surface prospecting and 
drilling might offer a reasonable chance of obtaining 
results.

4. Markets.
a. Domestic.
The importance of this discovery to Canada and 

more especially to the Maritime Provinces can readily 
be seen. The only salt producing district in Canada 
at present is the western Ontario district. Thus Can­
ada at the present time imports over half of her annual 
consumption. The calculated consumption of salt in 
Canada in 1918 was 296,328 tons* valued at $2,535,465 
as compared with a consumption in 1917 of 301,076 
tons valued at $2,041,633. The total sales in 1918 were 
131,727 tons, valued at $1,285,039. Of this only some 
893 tons valued at $16,743 were exported. There is 
thus an opportunity for a considerable domestic mar­
ket for salt to replace the imported material. This 
import of salt in 1918 amounted to 165,494 tons, valued 
at $1,267,169 and included : 51,450 tons of fine salt 
in bulk valued at $294,676 ; 13,941 tons of salt in pack­
ages, valued at $156,736 ; and 100,103 tons imported 
imported for the use of fisheries and valued at $815,- 
757. This last item is employed either on the Atlantic 
or Pacific seaboards in the fishing industry. From a 
study of the trade statistics of the Customs and Trade 
and Commerce Departments, I think it is safe to say 
that about 75% of this fisheries salt is utilized on the 
Atlantic seaboard including the Gulf of St. Lawrence. 
The average value of this salt at point of shipment for

♦Figures given in this section are taken from Pre­
liminary Report of the Mineral Production of Canada, 
1918. John McLeish, B.A., Mines Branch, Dept, of 
Mines, Ottawa. No. 506.

1918 was approximately $8.15 per ton of 2000 lbs. 
The ocean freight rate to bring this salt to Canadian 
ports of distribution would bring the cost up to at 
least $10.00 per ton.

This price will probably be a normal price for salt 
for fisheries for a number of years to come — the price 
during war time ranging between $15,00 and $25.00 
per ton selling price at selling points in Nova Scotia. 
If, therefore, a deposit of salt can be developed in a 
centrally located point in Nova Scotia, and a grade 
of salt produced suitable for the fishing industry a 
market of some 75,000 tons, valued at $750,000, is 
available.

In addition to this a considerable demand for salt 
for domestic uses in the Maritime Provinces could be 
supplied from such a deposit.

b. Foreign.
Among the foreign markets for the salt from the 

Malagash deposit the principal ones will be the fish­
ing industry industry of Newfoundland, which con­
sumes, according to reports, about 50,000 tons per 
year and the fishing and metallurgical industries along 
the Atlantic seaboard of the United States. It will re­
main to be seen bow much of this latter market can 
be captured by material produced in Canada.

One feature with relation to the Malagash deposit 
which is well worthy of serious consideration for 
future action is the possibility of establishing an in­
dustry for the manufacture of sodium compounds. It 
may well be that, situated as this deposit is, with ready 
access to shipping facilities both by rail and water, 
and comparatively close to abundant supplies of fuel, 
an industry using the salt from these beds as the 
principal raw material, could be established which 
would turn out products at a price which could com­
pete in foreign markets such as South America and 
South Africa with similar material from the English 
and United States plants.

It will thus be seen that, although the Canadian 
market alone for salt, or the associated chemical in­
dustries, for material prtiduced at this deposit would 
guarantee its success, its favorable location to water 
transportation on the Atlantic seaboard will also 
likely enable it to develop an export trade with the 
United States, South Africa and South America.

Concentrating Mills at Galena Farm Mine Again 
Operating.

The concentrating mill at the Galena Farm Mine is 
in operation again and the mine management looks 
for a steady season’s run. A general meeting of the 
Lucky Jim Mining Company’s shareholders will be 
held at Victoria, B.C., on May 1st. R. O. Whitaker, 
the American smelting and metallurgical expert, has 
arrived at Nelson,: B.C., to assist in the preparation of 
a report on the custom rates charged by the Con­
solidated Mining & Smelting Co. of Canada at its 
Trail Smeltery. Charles F. Coldwell, prominent Slocan 
mining operator, who has acquired an interest in prop­
erties of the Stewart District, Northwest British Col­
umbia, is in Ottawa with a view to interesting the 
Federal Government in the construction of a railway 
from the head of Lynn Canal through the Stewart 
River section. He is enthusiastic in his predictions of 
the future importance of this district from the view­
point of the mining industry.
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BEATTY TOWNSHIP GOLD DEPOSITS.
We are advised that arrangements are being made 

to develop the property of the Cartwright Gold Fields, 
Ltd., at Painkiller lake, Beatty township. The property 
has been idle since the buildings were destroyed by 
fire in 1916. The plant included a 5 drill compressor, 
hoist and two 60 h.p. boilers. At the time of the fire 
a 10 stamp mill was on the property. It is said that 
the machinery can be used again, a comparatively 
small sum being necessary to put it in good working 
order.

A shaft has been sunk 100 ft. and about 50 ft. drift­
ing done at that level. It is planned to sink to 400 ft. 
This work is on the South Claims. On the North Claims 
exploration will be by diamond drilling, for which tend­
ers are now being asked.

These properties are in the Beatty-Munro area de­
scribed by Mr. P. E. Hopkins in the 1915 report of the 
Ontario Bureau of Mines. Claims were staked for gold 
in Beatty and Munro townships in 1908. Mr. A. G. 
Burrows mapped Munro township and a portion of 
Guibord in 1911. Mr. Hopkins mapped Beatty and 
parts of Warden and Coulson in 1914. The two maps, 
embracing about 150 square miles, have been incorpor­
ated and published as a geologically colored map on 
the scale of one mile to the inch.

Mr. Hopkins says of the deposits examined: “The 
gold veins are small and belong to the pyritic-gold 
type, with transitions to the arsenical type. The study 
of the veins in the vicinity of Painkiller lake, shows 
the presence of considerable tellurides associated with 
the gold. These veins resemble the small gold telluride 
veins of Kirkland Lake.”

“Tellurides were recognized in several small gold- 
bearing quartz veins in the vicinity of Painkiller lake, 
on lots 8 and 9, concession V, Beatty township, and 
on lots 6, 7 and 9, concession VI, of the same township. 
No doubt they occur and will be found elsewhere in the 
vicinity. The best telluride specimens were obtained 
from No. 1 vein on the Treadwell property, lot 9, con­
cession VI, Beatty township..

“Owing to the tellurides being in very fine grains 
and in close association with the gold, it is difficult to 
identify them. These minerals occur in fractures in 
the quartz with grains and seams of gold through them. 
Certain polished surfaces of the tellurides were ex­

amined under a miscroseope with reflected light, spec­
ial attention being paid to the slight variation in color 
and the effect after adding a drop of nitric acid. Most 
of the tellurides have a creamy^white color and after 
the addition of a drop of HNOs, turn brown and effer­
vesce strongly,. leaving a characteristic etching re- 

• sembling that of calaverite. There are small amounts 
of another telluride, light grey in color, which were 
found to contain bismuth.”

Of the Cartwright proper Mr. Hopkins said in his 
report :

“The Cartwright Gold Fields, Limited, have their 
main workings on the south shore of Painkiller lake 
on lot 8, concession V, Beatty. The small quartz vein 
carrying visible gold, telluride and pyrite runs north­
ward into the lake. A shaft is down 100 feet and work 
is being carried on at the present time (May, 1915). 
The old plant and buildings were burned in 1913. The 
new plant consists of a 3-drill compressor, hoisf and 
two êoji.p. boilers. All the machinery in connection 
with a 10-stamp mill is on the ground and being 
erected.”

In concluding his report on the area Mr. Hopkins 
said :

“The Beatty-Munro gold area is one worthy of more 
systematic prospecting. The veins so far found are 
mostly small, but thorough prospecting may reveal 
wider and richer ones. Several samples assayed show­
ed the gold to be widely distributed. The veins in the 
vicinity of southwest Munro are of the Porcupine type, 
while those at Painkiller lake closely resemble the 
gold-telluride veins at Kingland lake. The finding of 
so many gold-telluride veins in the immediate vicin­
ity, viz., Kirkland lake, Maisonville and Grenfell town­
ships, Opasatika lake, Painkiller lake and Deloro town­
ship, shows that the gold-telluride minerals are widely 
distributed, and by further searching larger and rich­
er deposits are likely to be found.”

Now that the war is over we may see exploration 
of this area carried out as recommended.

Mountain Chief Copper Mine.
The Mountain Chief Copper Mine at Renata, B. C., 

is another property which is expected to be on the 
producing list shortly. J. W. Evans, president of the 
company, states that a new tramway has almost been 
completed and that other equipment will be ready for 
operation at an early date. Mr. Evans expects that 
a daily output of forty tons of copper ore will be 
maintained after a start is made.

Flotation Plant at Granite Mill.
The Eureka Mines, Ltd., operating the Eureka, one 

of the well-known copper producers of the Nelson 
District, will have their flotation plant installed at 
the Granite Mill in a short time. The stamp mill has 
received an overhauling and the flotation plant is now 
in Nelson ready to be transported to the property.

Alamo Claims Bonded.
The Alamo Group of six claims on Wolfe Creek, ad­

joining the Queen Mines, on which important de­
velopment work is being done by A. W. McCune and 
associates, has been bonded by eastern interests for 
$40,000. G. R. B. Elliott put the deal through on the 
latter’s behalf. Mr. Elliott has been investigating 
the properties for some weeks and seems optimistic 
as to their possibilities.

Wage Reduction at Rock Candy Mine.
The reduction of 50 cents a day in the wages of 

miners has resulted in a partial strike at the Rock 
Candy Mine of the Consolidated Mining & Smelting 
Co. near Grand Forks. Twenty-nine of thirty-five men 
left their work shortly after the announcement was 
made. No more men will be employed at present pend­
ing the completion of the concentrator. The grading 
of the extension of the railway from Lynch Creek to 
the Mill has been finished and the roadbed is ready 
for steel.

Developing Property at Arrow Lake.
A large deposit of zinc ore with some showings of 

galena is situated at Pingston Creek, about twelve 
miles south of Arrowhead. Further north is a pro­
mising copper property. A wagon-road has been 
constructed to these properties, and considerable de­
velopment done with encouraging results. The Re- 
neta, a copper property on the Lower Arrow Lake, is 
again under development on a new bond, on which 
the first payment of $15,000 has been made.
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BELMONT SURF INLET GOLD MINE.
General manager Frederick Bradshaw, of the Tono- 

pah Belmont Development Co., in his report to presi­
dent Clyde A. Heller, says of the Surf Inlet mine : 
“The operation of the property of the Belmont Surf 
Inlet Mines, Ltd., which had been started six months 
previously, continued throughout the period (10 
months ending Dec. 31, 1918), under conditions that 
were particularly arduous on the gold mining industry. 
The scarcity of all labor, and especially of skilled mine 
labor; the higher wages paid and the decreased effi­
ciency of labor; the increased cost of, and in some in­
stances the impossibility of securing supplies, with no 
advance in the price received for the gold produced, 
greatly increased the operating cost and decreased the 
earnings. Notwithstanding these conditions, the Surf 
Inlet property became the leading producer of gold 
in British Columbia and the operations for the ten 
months period, from the treatment of 83,142 tons of 
ore, resulted in net earnings from operations of 
*323,242.”

The directors of Belmon Surf Inlet Mines, Ltd., are : 
E. A. Cleveland, Vancouver; M. B. Cutter, Minnea­
polis ; Jos. C. Fraley, Philadelphia; Clyde A. Heller, 
Philadelphia; Richard G. Park, West Chester, Pa.; 
Win. M. Potts, Wyebrook, Pa. ; S. Deas Sinkler, Phila­
delphia ; Thomas W. Synnott, Wenonah, N.J., and C. 
Berkeley Taylor, Philadelphia. C. A. Heller is presi­
dent; Wm. À. Potts, vice-president and S. D. Sinkler 
2nd vice-president, J. K. Kitto is secretary-treasurer. 
At Surf Inlet F. W. Holler is superintendent, E. W. 
Hawkins auditor, F. H. Pennlas mill superintendent, 
and H. J. O’Connell mine superintendent.

President Heller under date of March 26, 1919, says 
that *45,569 was expended last year for houses for 
staff employees, school-house, retail store and ware­
house, etc. During this year several more cottages 
for employees, a hospital building and a slight extension 
of the railroad will be necessary. There was spent 
last year on development of the Pageley mine, held 
under option, *7,646, the conditions being unfavorable 
for progress. A renewal of the option is expected.

General manager Frederick Hawkins says in his re­
port on operations during the 10 months ending Dec. 
31, 1918, that the 83,142 tons of ore milled during the 
10 months period had a gross content of 39,999 ounces 
gold, 25,893 ounces silver and 433,399 pounds copper 
and a gross value, calculating gold at $20 oz., silver 
at *1.0iy8 and copper at 22,661 per lb., of *924,847. 
Average value per ton ore was $11.12.

Ore reserves March 1, 1919, were estimated at 385,- 
320 tons. Since then 116,349 tons has been mined, but 
the reserves increased to 422,761 tons, positive and 
probable ore.

Mine, mill and power plant operations have proven 
to be satisfactorily efficient and the improved condi­
tions should soon be reflected in the cost sheets.

Martin Gold Mine.
The shaft on the property of the Martin Gold Min­

ing Company’s property, near Amos, Quebec, on the 
National Transcontinental Railway, having reached a 
depth of 125 feet, cross-cutting has been carried out 
and the vein encountered about ten feet from the shaft. 
At this point the vein is said to be about 13 feet in 
width, and contains visible gold.

A Montreal syndicate is negotiating with a view to 
purchasing control of the company.

Reduction of Wages at Trail.
A further reduction in the wage scale paid by the 

Consolidated Mining & Smelting Company is an­
nounced in a recent circular which reads :

Trail, B.C., April 12, 1919.
To the employees :

The average price of copper for the month of March 
was 14.84c., consequently the wages in the copper mines 
will be reduced 50 cents per man per day. As arranged 
in the smelter scale a 25 cent raise was given on July 
1st, 1916, which was to remain in force until the mines 
scales were reduced owing to a drop in the price of 
metals, and then was to be reduced by an equal amount 
of one-half of the reduction made at the mines.

On April 15th, 1919, the copper scale will be re­
duced 50 cents per day, which will call for a reduc­
tion of 25 cents at the smelter. It is recognized by the 
company that the cost of living is still high and, there­
fore, for the present, at least, the minimum wages will 
be held at" *3.50 per day with the exception of boys 
and apprentices.

The company has been forced to carry an ever in­
creasing stock of unsold metals, so much so in fact 
that were it not that many of our employees have 
voluntarily increased their efficiency we would have 
been forced to close them.

In recognition of that effort of our employees, while 
forced to make some of the reduction called for in 
the wage scale, we will make further efforts to try 
and finance the production of these metals. We must, 
however, remind our men that only their best co-oper­
ation will make it possible for us to continue operating 
for any length of time.

Thanking you for your increased effort and trust­
ing that you will give even further co-operation and 
so enable us to keep the plant in operation till the 
present critical period is past,

Yours truly,
(Sgd.) S. G. BLAYLOCK,

Assistant General Manager.

Aeroplanes Will Help Prospector.
Discussing the possibilities of the aeroplane in con­

nection with the development of the mineral resources 
of British Columbia, Captain Alfred Eckley, R.A.F., in 
a recent address delivered at Vancouver, B.C., said :

1’he prospector of the future will not spend weeks 
and months toiling through lofty passes and over for­
est trails to the distant fields where he proposes to 
win fortune. He will load himself and his six months 
grub into an aeroplane, fly over the ranges and land 
on the spot he has selected. When the sëason is over 
the airplane will call again, pick him up along with 
such ore samples or gold dust he has secured, and 
carry him back to the Vancouver Chamber of Mines 
where he can display the results of his work. When 
he is ready to return with machinery and men the 
airplane again will be at his service. He need not 
wait for the government to build roads in order to 
transport his supplies and plant. The airplane that 
was designed to carry bombs by the ton to Berlin will 
be found quite capable of delivering comparatively 
heavy machinery. It also will bring out ore, for it will 
pay to transport high-grade stuff 500 miles by air. 
Thus the development of the airplane in British Col­
umbia becomes the key to the exploration and ex­
ploitation of the rich mining deposits of the interior 
districts, which have scarcely been seen as yet by 
white men.”



May 14, 1919. THE CANADIAN MINING JOURNAL 359

Special Correspondence

ONTARIO’S UNDEVELOPED IRON RANGES.
To the Editor Canadian Mining Journal :

Sir,—In your publication dated April 2, 1919, there 
was an interesting article by Jas. W. Moffat on the 
treatment of Canadian iron ores, especially those of low 
grade. This article was both timely and of great im­
portance to the industry.

A portion of this article gave a description of the 
known iron orebodies in Canada. Among these, the 
larger orebodies are given as the Helen and Magpie 
mines of the Algoma Steel Corp. ; Atikokan mine, of 
the Atikokan Iron Co. ; the Moose Mountain mine, of 
the Moose Mountain Co., Ltd. The other orebodies in 
the older, more populous parts of Canada are mentioned 
as not being large and of low grade as a rule. A state­
ment was also made that with the exception of the 
mines mentioned, no really large property has been 
thoroughly proven to contain one million tons of mar­
ketable ore.

In connection with the above statement, if the use of 
the term marketable ore is applied to the Moose Moun­
tain mine, which is almost entirely a concentrating 
proposition but turning out a valuable high grade pro­
duct, the same term should apply and the same allow­
ance as reserves should be made to other large ore- 
bodies of a similar nature in Western Ontario. Also 
the statement that the Atikokan mine of the Atikokan 
Iron Company, represents the only large proven ore- 
body of this district is, to say the least, misleading, 
though the additional high grade tonnage is mainly on 
the range of that name, but held by other mine owners.

On my own explorations, which extend over a period 
of nearly twenty years and which was given almost 
exclusively to the study of the Canadian Iron Ranges, 
I have visited personally over one thousand lineal miles 
of iron ranges in western Ontario alone, independent of 
Michipicoten, Magpie, or Moore, Mt., all within rail 
haulage distance of lake freight as well as being con­
veniently near existing railway lines. I know of the 
whereabouts of another thousand miles that would be 
considered as future reserves of the Dominion, but are 
at present, too distant from railway transportation.

In the whole of these explorations, while I have 
found but few large outcroppings of shipping ore, I 
would consider that in the first thousand miles of 
ranges there were at least one hundred miles which 
were worthy of being given the much closer examina­
tion which would precede diamond drilling. Outside 
of this there were large areas which can well be taken 
into consideration as concentrating propositions.

From west to east the most important iron ranges 
occur tributary to the Head of Lake Superior,-—Steep 
Rock, Atikokan. Mattawan, Kaministiquia. Loon Lake, 
Nipieron and Little Lone Lake. Less explored ranges 
are. Hunter’s Island, Little Pine Lake, Onamon River 
and a number of others which extend east from Thun­
der Bay for a distance of over two hundred miles.

The following tonnages are based on my own sur­
veys and the estimates furnished me by engineers en­
gaged in drill work and other development on the dif­
ferent ranges ;

West of Sabawe Lake,—Atikokan Iron Range, 
15,000,000 tons, average 55% Iron, 13% 
Sulph. .03% Phois.

East of Sabawe Lake, Atikokan Iron Co. Mine 
10,000,000 tons running 55% Iron, 2% 
Sulph. .10% Phos.

The Mattawan and Kaministiquia ranges — 
banded iron formation (Jaspilites) running 
from 35 to 40% of Iron, 150,000,000 tons 
which might be concentrated.

Loon Lake Iron Range is estimated as having 
a total tonnage of 25,000,000 tons.

In addition to the above, on the Mattawan Range 
there are great tonnage of massive low grade hematite 
which would be useful in any local furnaces as a mix­
ing ore, running from 35% to 40%.

A considerable proportion of the Loon Lake Ore 
when hand sorted, would make a shipping, merchant­
able product, while the lower grades of more massive 
ores, of which there is a large tonnage on that range, 
would be well adapted for a local furnace supply.

Extensive tests have been made of the higher sul­
phur ores on the Atikakon, which gave splendid re­
sults. A shipment for experimental purposes, of 400 
tons was made and roasted in Wedge furnaces. The 
analysis of the ore before treatment was 59.34 Iron ; 
.02 Phos. ; 2.85 Silica ; 21.44 Sulph. After roasting 
this gave the following product : Iron 65.53 ; Phos. .02 ; 
Silica 3.44; sulph. .59. This test was made from the 
ores carrying the highest sulphur content on the range, 
while there is a large tonnage that will run in the 
neighborhood of 2% in sulphur included in the re­
serves of the range.

On the Steep Rock Range, which is the thickest and 
most extensive in that particular district, a small 
amount of drilling was done at Straw Hat Lake which 
disclosed a body of hematite of merchantable grade, 
but as very little work was done on this deposit, esti­
mates are not available.

On the Kaministiquia Range, I recently made a sur­
vey of a single outcropping of proven depth which con­
tained over 14,000,000 tons which could be open cut, 
without taking into consideration a very large tonnage 
on the same property which would have to be mined. 
A Government test taken from the outcropping men­
tioned, of crude ore, the sample weighing about 250 lb. 
when treated for concentration by jig and water sepa­
ration and breaking only to quarter inch mesh, gave
the following results ;

Analysis of crude ore..................... 37.19 Fe.
Ratio of concentration.......................1-2
Analysis product................................53.25 Fe.

A number of hand tests gave an average of 52.96Fe. 
.09 Phos. and .08 Sulphur from crude ore averaging 
33.61 Fe. It is a banded magnetite-hemetite. This ore 
shews by analysis as follows :

Total Iron............. 37.19%
Hematite................. Fe,03..................17.19 %
Magnetite................Fe304.................. 33.97%

When we consider a proposition of this kind with a 
25 mile rail haul and situated immediately on the 
tracks of two railways, and developed electric power 
within 6 miles, the advantages this would have over 
magnetic concentration requiring fine grinding bri­
quetting and a more expensive plant, are evident. In 
addition to the open cut tonnage already given and the 
other ore reserves on the same property, we have, 
within a radius of five miles, the remainder of the 150,- 
000,000 tons mentioned in the tonnage reserves of this
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district. This tonnage is easily within the mark.
In the eastern portion of Thunder Bay district, a 

very small amount of drilling was done on the Onaman 
River and Nipigon District where there are very ex­
tensive iron ranges of great thickness without consi­
dering the Little Long Lake range which is of equal 
importance.

In summing up these ore reserves which are practi­
cally on the railway tracks and easily within the limit 
of haul by rail, it would seem that eastern men in com­
piling statistics, etc., have practically shelved this dis­
trict altogether. In my opinion, it is really the most 
important point in Canada as regards iron ore re­
serves.

In the New York Mining and Engineering Journal 
dated June 22, 1918, they published an estimate of the 
iron ore reserves of the world. This statement gave 
Canada as follows : “Not estimated, scattered and rela­
tively small.” Is not this a splendid advertisement for 
our iron ore reserves? Many of our Canadian engin­
eers and our Mines Department men seem to be imbued 
with much the same idea.

While it is true that the Nova Scotia Iron and Steel 
companies can get unlimited supplies of ore from Wa- 
bana, N.F., other steel plants or smelters are dependent 
on account of the shipping distance, on other reserves.

I quite agree with Mr. Moffat in his statement that 
it is much easier for the Canadian furnaces to simply 
write any iron company in the United States where 
they can get any grade or class of ore desired, be sure 
of its prompt delivery and of its being according to the 
analysis guaranteed them when making their selection. 
They also only pay a duty of eight cents per ton and 
no war tax, while the local producer of ore would have 
to sell on the same market basis, but would pay a war 
tax. This might not seem patriotic on the part of the 
furnace man, but it is business.

On looking over the iron and steel production pam­
phlet issued by the Government, the following figures 
are very interesting :

In 1912 we imported from the United States alone, 
$82,658,294. worth of Iron and Steel Products;

In 1913,—$106,610,390. ;
In 1914,—$76,702,283. ;
In 1915,—one of the quietest trade years that Canada, 

had for a decade, $48,411,020.
Making a total for the 4 years of $314,381,987.—an 

average of over $78,000,000 annually.
That none of this was required for war products was 

evinced by the import from the United States in 1916, 
the first year that Canada actually started dealing 
largely in munitions, in that year we imported $95 - 
165,875. This gradually increased until it amounted 
to over $150,000,000. These are staggering figures and 
in, as Mr. Moffat expressed it. what the Canadians 
point to proudly, as their growing years.

I do not know what the import will be for 1919. but 
we notice statements in the papers that the various 
Canadian steel plants are going to the Government so­
liciting orders. Why have they not taken care of some 
of this huge import in past years ? Are they taking 
any steps to manufacture this import in future years ? 
It seems very doubtful. They seem content to run 
along turning out standard grades in classes of mate­
rial for which they probably require less elaborate 
machinery and a smaller plant than to cater to what 
might be termed, mixed trade, which is much the same 
reason why the Canadian furnace owners buy Ameri­
can ore, that is — a matter of convenience.

In 1916, of twenty furnaces in Canada, only fourteen 
were in blast for varying periods of time, yet in the 
years 1913, 1914, 1915, 1916, wTe imported from the 
United States, $5,496,639. worth of pig Iron. There is 
practically no production Of structural steel in Canada 
and only a very small tonnage of plates. In accordance 
with this program, the blast furnaces and steel plants 
of Canada have an annual output of about $100,000,000 
and we have an annual import of iron and steel pro­
ducts of over $78,000,000. Surely there is some re­
medy for this!

Very few of the Canadian blast furnace owners have 
made any special effort to get a supply of Canadian 
ore, at least as far as the Thunder Bay District is con­
cerned. It is quite true that they need various grades 
which they can purchase quite easily in the American 
Market, also that the Canadian output might not all be 
quite up to their requirements, and that they would 
still have to import a small percentage, but there is no 
necessity for importing over 90%.

I might add that the Government tried the plan of 
paying a bonus on pigiron produced in Canada with the 
result that as the operator of the mines did not get any 
encouragement there were no new mines opened up 
and the furnaces imported their ore from the United 
States and collected the bonus.

In connection with our iron fields, the work done by 
the U. S. Steel on the Atikokan Iron Range was the 
largest amount of drilling in any one section in Can­
ada, and in the whole of the Thunder Bay District this 
work would represent more than nine-tenths of the 
drilling done. There has not been even a close, detail­
ed survey made of our iron ranges by Government en­
gineers, or engineers representing outside interests ex­
cept on the Atikokan Range.

The principal reason why few large iron orebodies 
have been found is that no one has taken the 
trouble to explore for them. This would necessarily 
mean a very expensive survey followed by a certain 
amount of surface and a very considerable amount of 
diamond drill work, and it stands to reason that 
neither the explorer nor the average owner can afford 
to do this and here I am speaking from experience. 
Until some special inducements are offered or Cana­
dian furnaces and steel plants go after a supply of 
their own, there is little likelihood of the Canadian 
iron and steel industry, which should be the most im­
portant individual industry in Canada, making any 
great strides.

The Federal Government is now being asked to give 
a bounty on iron ores produced in Canada, said bounty 
to be paid to the operator of the mine. Almost the 
only adverse criticism seems to be the amount of money 
that the Government might be called upon to pay out 
for this purpose. In connection with this I would point 
out that the average market value of iron ore at present 
prices, Low’er Lake Ports, is nearly $5. per ton. This 
would be about $4. f.o.b. at the Head of the Lake Supe­
rior, which would mean that if 50c per ton bounty 
were granted, eight times that amount would be spent 
in Canadian territory in opening up iron ranges and 
the Government would actually receive back manifold 
in taxes, etc. what they paid out, besides, gaining 
enormously in increased traffic for the Canadian 
National Railways which tap 75% of the Thunder Bay 
and Rainy River District iron ranges, and the hundreds 
of miles of ranges which we have within easy shipping 
distance would be carefully looked over and diamond 
drilled. From my personal observation I feel quite
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safe in making the statement that many of these 
ranges are quite likely to produce great tonnages of 
iron ore. Even this program would only partially 
meet the great deficiency.

Duluth solved the problem for the Western States 
iron and steel supply by building a $25,000,000 plant, 
which last year they had to increase to $40,000,000 to 
meet the demand. American iron and steel purchas­
ing agents inform me that Duluth can shade Pittsburg 
prices. Local purchasers of heavy steel also inform me 
that if they could buy their material at the Head of the 
Lakes, thky would save at least 8% on freight charges 
alone, even if purchased in Duluth or Sault Ste. Marie 
and the saving in freight charges from Eastern plants 
would be at least 20%.

Our steel plants must be enlarged to meet the re­
quirements of a growing country and do away with the 
tremendous import in iron and steel products and the 
necessary tax which the community pays in duties, etc.

The policy of the men who are doing such splendid 
work for re-construction, headed by Sir John Willison, 
is the building up of Industrial Canada. Many of the 
war workers and also men who went overseas, have be­
come trained mechanics. The result of this policy of 
re-construction would be to keep these men where they 
belong, in Canada, and not have them leave for points 
in the United States or elsewhere to find work for 
which they have been specially fitted and trained. 
The returned soldier should have the first consideration 
by giving him remunerative employment as well as 
keeping him at home. The average wage paid by the 
U.S. Steel Corporation is about $4.10 per day. This 
item alone and the immense import of iron and steel 
products, is sufficient argument for adding nearly 75% 
to the capacity of the steel plants of Canada.

A steel plant at the Canadian Head of the Great 
Lakes would solve the problem for the whole of west­
ern Canada, for we must consider that while the popu­
lation of Ontario and Quebec in increasing very slowly, 
the population of the Great West is increasing by leaps 
and bounds and there is room for many more millions 
to be added to the Western Provinces. The proven 
iron ore reserves of the Thunder Bay district alone 
with its various grades, would supply a plant of ahy 
size for any number of years.

Even Government aid in the payment of a small in­
terest on the actual expenditure would be a splendid 
investment.

It has been pointed out by various men that the 
Government would be entering into competition with 
private enterprise ; but as an absolute offset to this 
statement is the fact that the Port Arhur Shipbuilding 
and Dry Dock Company and others draw from 3% to 
3!/2% on a large portion of the investment for terms 
varying from 20 to 25 years from the Government. 
Moreover the steel plants in the east were heavily sub­
sidized in the past. Why not assist the establishment 
of an iron industry at the Head of the Lakes to supply 
the present and ever increasing demands of the west, 
at a great saving in freight alone on any iron and steel 
products that could be brought in by either rail or 
water?

We can always get coal delivered at the Head of the 
lakes at a freight charge of 50c per ton or less, so the 
fuel problem, as connected with smelters or steel plants,

is easily solved. The great Hydro electric develop­
ment in the Thunder Bay District answers all questions 
regarding power.

Yours, etc.,
J. E. MARKS.

Port Arthur, Ont.
May 5, 1919.

Governmental Exploration for Mineral Deposits.
With regard to a scheme for governmental explora­

tion for mineral deposits, as has been recently sug­
gested by the secretary of the Canadian Mining In­
stitute, there will probable be many difficulties to be 
encountered should such a plan be adopted.

The prospecting fraternity is made up of a type of 
men who may always be willing to listen to the sug­
gestions of mining engineers, but, perhaps fortunately, 
do not accept such opinion as being conclusive or in­
fallible. The average prospector would perhaps smile 
broadly at the suggestion, that when placing his dis­
covery post, he should receive his instructions from a 
mining engineer. Among prospectors it is a generally 
accepted belief that mining engineers are not a suc­
cess in the prospecting field. This does not infer that 
all due respect is not accorded the mining engineer 
in his capacity of being able to efficiently conduct the 
affairs of mining operations and systematize his ef­
forts in endeavoring to arrive at the merits of discov­
eries made. But it does mean that mining engineers 
by the wholesale passed the Kirkland Lake area up as 
being worthless, many of them turned their backs 
upon Porcupine, as well as Cobalt and Boston Creek, 
and for this reason the prospectors seem justified in 
being guided in a large measure by their own judg­
ment.

Geologists and mining engineers have performed 
genuine service in this country, in that they are able 
to point out areas where the geological conditions are 
favorable, and where certain mineral is liable to occur. 
Beyond this point, the prospectors have led the way. 
By sheer optimism—sometimes referred to as almost 
blind optimism, they have won out. A noteable instance 
of this kind is shown in concrete form in the rich 
Lake Shore mine where the optimism of Harry Oakes, 
former prospector and now president of the Lake 
Shore Mines, placed his every dollar and won success.

The writer is of opinion that the suggested scheme 
would not prove to be a success. Nevertheless, unless 
or until some such a scheme should receive a fair 
trial it would be very unfair to condemn it at this 
time. A careful experiment of the nature might not 
be remiss, as it would at once have the commendable 
advantage of affording employment for returned men 
and would determine the merits of such a plan. In 
the meantime prospecting along the usual lines by 
individual prospectors would not be interrupted.

Electric Haulage at Crown Reserve Mine.
The electric haulage system recently installed at the 

Crown Reserve mine is working satisfactorily, accord­
ing to official information. As a result, the efficiency 
of underground operations has been increased consid­
erably.

Although the elec.tric haulage system has been in 
practice for several years at the Hollinger Consolidat­
ed, and for more than a year at the Mclntyre-Porcu- 
pine, the present installation at the Crown Reserves is 
the first of its kind in the Cobalt mines.
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Temiskaming and Hudson Bay.
The Temiskaming and Hudson Bay Mining Company, 

the first mining company to take up holdings in the 
Cobalt silver camp is surrendering its charter.

The company was incorporated by a number of New 
Liskeard men, prior to the discovery of silver in 
Cobalt. With an authorized capital of but $25,000 
divided into 25,000 shares, and with only 7,761 shares 
issued, the T. & H. B. Co. has established a dividend 
record that probably exceeds that of any other precious 
metal mining company in the world. From the sale 
of the old Silver Queen mine, part of its holdings, 
it was able to disburse a first dividend of 200 per cent, 
on November 6th, 1905. This was the first dividend 
declared by any company operating in Cobalt. The 
subsequent successful operation of the principal hold­
ing resulted in dividends of about twenty-five thou­
sand per cent, being paid to shareholders. Whereas 
at the beginning, the shares of this company are said 
to have changed hands at a few cents per share, they 
ultimately rose to around $300 a share.

In 1909 the Hudson Bay Mining Company was form­
ed with an authorized capital of $3,500,000, as operat­
ing company, and the T. & H. P. B. Co., became the 
holding company. The surrender of the charter of the 
latter concludes the plan decided upon several years 
ago.

Dome Mill.
According to official information, the mill of the 

Dome Mines did not resume operations during the last 
week in April as had been hoped. It has been found 
that the resumption of milling operations following a 
period of eighteen months idleness is a task entailing 
much more labor than had been expected. However, 
within the next week or ten days the mill should be 
running at a moderate rate.

It is learned that very little difficulty is being ex­
perienced in securing the desired technical staff and 
everything points toward the probability of a rapidly 
increasing output following the actual commencement 
of milling operations.

Porcupine-Keora.
Diamond drill hole No. 6 is being started on the 

property of the Porcupine-Keora, situated in the north­
ern part of the township of Whitney.

During the course of the large amount of drilling 
done on the property, very encouraging results have 
been encountered.

The Kirkland Road.
Concerning statements being made with regard to 

the controversy relative to the best method of trans­
portation to the mines of Kirkland Lake, it is erroneous 
to say that the mines supporting the motor road pro­
paganda in preference to a steam railway are those 
already equipped with mills. Indeed, one of the 
strongest advocates of a motor road is the Wright-Har- 
greaves which company has the largest construction 
program before it of any of the mines in the field.

The advocates of a steam railroad, for some reason 
or other, are composed chiefly of holders of outlying 
or perhaps undeveloped claims, and who are not in a 
position to weigh the merits of the case with equal 
ability as are those who are at the present moment 
actually faced with the problem of finding the most 
efficient solution.

North Dome.
Concerning reports from Porcupine that an Ainer- 

can syndicate, composed of Buffalo interests, has ac­
quired the North Dome mine, and that occupants of 
buildings on the property have been notified to vacate 
by May 1st so as to provide accommodation for em­
ployees that are to be engaged at once, nothing official 
appears to have been given out.

The North Dome was acquired several years ago by 
the Temiskaming Mining Company of Cobalt, and no 
intimation of the property having been disposed of 
to an American syndicate had come to the company’s 
office here, as yet.

The James Bay Survey.
At a time when the Ontario Government is arrang­

ing to send a survey party into the James Bay dis­
trict for the purpose of further looking into the advis­
ability of extending the Temiskaming and Northern 
Ontario Railway to tidewater, a good deal of interest 
attaches to the program to be pursued, and much 
speculation is rife as regards the probable personnel 
of the expendition. The survey will be one of the 
most important ever conducted in Northern Ontario, 
and it is considered probable men well versed in the 
North in its untamed condition will be chosen for the 
work. On a matter of this kind it would be exceedingly 
easy to perpetrate irreparable blunder if such a task 
were to be eommitteed to men not armed with thor­
ough and proven experience.

In that wild world of territory practically unex­
plored, conditions will be met that might well dampen 
the spirit of a tenderfoot. Muskegs, mosquitoes and 
blackflies, loneliness, inclement weather and a dozen 
other things incidental to the trip will all operate as 
factors contributory to discouragement.

It has taken a full century to tame a narrow fringe 
of Northern Ontario. The balance will not be master­
ed in a day. And so, on the eve of the departure 
of the vanguard of those commissioned to take this 
first important step in the search for a highway to 
the northern seas, interest in the undertaking, and 
anxiety over its thoroughness may properly be termed 
a virtue on the part of citizens of the North, and in no 
way does it reflect lack of confidence.

Broad as the Northern field already is for new enter­
prise, the scope thus added by the construction of a 
railroad through such a territory should present ex­
cellent opportunity for big important concerns -which 
are always on the alert for fields which permit free 
opportunity for expansion.

Canadian Kirkland.
A meeting of the shareholders of the Canadian- 

Kirkland Gold Mines is to be called at an early date 
for the purpose of considering, and if approved, ratify­
ing an option agreement whereby control of the com­
pany will pass to the Crown Reserve Mining Company.

It is understood the situation is such as to assure 
no hitch in the transaction, the directors having al­
ready agreed and now only await ratification by the 
shareholders.

The Crown Reserve is already proceeding with ar­
rangements to carry out a comprehensive exploration 
and development programme. Effort will be centered 
largely on the development of vein No. 2, which shows 
a very substantial width, with commercial ore occur- 
ing in certain sections.
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NOW READY

Canadian Mining Manual
1918

Edited by Reginald E. Hore

Bound in Cloth. Price $5, post paid. Bound in Leather, $7
360 Pages 290 Illustrations

30 COLORED PLATES

Information concerning all Minerals 
and Metals Produced in Canada.
Information concerning all Mining 
Companies Operating in Canada.

The Illustrations include : 30 Colored Plates showing Canadian 
Ores ; Maps of Mineral Areas ; Photographs of Mining Plant 
and Equipment ; Photographs of Men connected with the 
Industry.

Send Orders to—

MINES PUBLISHING CO.
Garden City Press,

Ste. Anne de Bellevue, QUEBEC
or to—

TORONTO OFFICE, 1402 C.P.R. Bldg., TORONTO
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Out Of The Rut— 
After A Week's Use—

I was in a rut on carbide lamps, took it tor granted 
they were all about alike, so continued to buy the 
kind we had been using.

1 happened to see your advertisement—took ad­
vantage of your 30 day trial otter. After a week’s 
use I began to realize how much we had been miss­
ing, and how much more it was costing us through 
not using I.T.P. lamp.

I never knew until I used I.T.P. that there was a 
carbide lamp that would run for a full shift without 
rechanging, and during that entire shift required no 
regulation whatsoever. Your I.T.P. is the only lamp 
that will hold its light in our heavy air currents. 
Your wind shield does the trick, besides, it protects 
the burner against the water splashing from the tim­
bers.

WRITE FOR A SAMPLE

TRY IT FOR 30 DAYS 
— AT OUR EXPENSE —

Dewar Manufacturing 
Co., Inc.

100 Wellington St. W. 
TORONTO :: ONTARIO

LUCKY STRIKE!
COORS u.s.a.

Chemical and Laboratory
PORCELAIN

A Comparative Test:
No. 3 Casserole Acid Treatment, 

15 hours at 180° C.—
Loss Grams

Coors.......................................... 0000
Royal Berlin  ......................0004

Crucibles, Dishes, Etc.
Order now and avoid Porcelain Troubles; we 
know you’ve had them.

LYMANS, Limited
MONTREAL

Gold Reef.
An examination of the Gold Reef mine is being 

made, preparatory to carrying out an exploration and 
development program. It is understood an engineer 
has been already engaged for the work.

The Gold Reef is situated in the township of Whit­
ney, a short distance north from Porcupine lake. It 
is about in a direct line between the Dome Mines on 
the South-west and the Porcupine-Kerro on the north­
east. During its early development, some spectacular 
ore was encountered in a narrow vein.

Dolly Varden Company Reported to Have Admitted 
Claim of Taylor Co.

Victoria, B.C.—The affairs of the Dolly Varden Min­
ing Company promise to reach a settlement without 
loss of time. It has been reported authoritatively that 
the company admits the claim of the Taylor Engineer­
ing Company, which amounts to $462,628.

This was expended in the construction of eighteen 
miles of railway from tidewater in the Alice Arm Dis­
trict, British Columbia, to the Dolly Varden Mine. 
Payment of the sum must be made to the Engineering 
Company within thirty days, and it is taken that the 
admission of the claim is an indication of the Com­
pany’s readiness to settle within that period. If this 
is so the title to a good mine as well as to the railroad 
which taps some of the richest mining country in the 
Northwest will be cleared, the company will be in a 
position to sell or to operate, and activity and pros­
perity should return to the section affected. The Tay­
lor Engineering Company, too, will be able to pay its 
creditors, among whom are one hundred odd workmen 
who were engaged on construction and who have been 
impatiently waiting for their wages.

Government Prospecting in British Columbia.
Charles Camsell, British Columbia representative 

of the Dominion Geological Survey Department, who 
lias just returned after a two months visit to Ottawa, 
states that interest never was keener in mining in 
Canada. The Dominion Department of Mines, he says, 
appreciates that everything possible should be done 
to encourage this optimism and one matter which he 
has under consideration, and which he is supporting, 
is that prospecting parties be sent into British Colum­
bia territories which indicate the presence of minerals 
by their location and formation. Upon good strikes 
being made the Government, according to this pro­
posal, would supply the money for the development 
work up to the proving point and then the property 
would be put on the market and the Government re­
imbursed out of the revenue from the sale. “In this 
way,” Mr. Camsel explains, “many soldiers who have 
signified their intention of living in the open in 
preference to returning to offices could be supplied 
with work of a congenial and healthy nature. At the 
same time the mineral resources of the province would 
be developed and the country would receive direct re­
turns for its investment.” Even if the Government 
does not take this step Mr. Camsell predicts that there 
will be many independent prospectors go to the hills 
on their own account, prefering the freedom of the 
mountains to the confinement of clerical duties.

Miner Killed at Harewood Mine.
Henry Clark, a Nanaimo miner, was killed recently 

by a fall of coal in the Harewood Mine, Canadian West­
ern Fuel Company.
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CANADA
DEPARTMENT OF MINES

HON. MARTIN BURRELL, Minister R. G. McCONNELL, Deputy Minister

MINES BRANCH
Recent Publications

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

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

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

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

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

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

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

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

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

Summary Report of the Mines Branch, 1917.
The Mineral Springs of Canada. Part II., by R. T. El- 

worthy, B.Sc.
The Mines Branch maintains the following labora­

tories in which investigations are made with a view to
assisting in the development of the general mining indus­
tries of Canada:—

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

Ore-Dressing Laboratory.—Testing of Canadian ores and 
minerals, to ascertain most economical methods of 
treatment.

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

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

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

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

GEOLOGICAL SURVEY
Recent Publications

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

Memoir 95. Onaping Map-Area, by W. H. Collins.
Memoir 98. Magnesite Deposits of Grenville District, Ar- 

genteuil County, Quebec, by M. E. Wilson.
Memoir. 101. Pleistocene and recent deposits in the vicin­

ity of Ottawa, with a description of the soils, by W. 
A. Johnston.

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

Memoir 106. Road materials in a portion of Vaudreuil 
county, Quebec, and along the St. Lawrence river from 
Quebec boundary to Cardinal, Ontario, by R. H. Richer.

Map 63A. Moncton Sheet, Westmoreland and Albert 
Counties, New Brunswick. Topography.

Map 132A. Southwestern portion of Rainy River district, 
Ontario. Soils.

Map 135A. Lower Churchill river, Manitoba. Geology.
Map 145A. Timiskaming county, Quebec. Geology.
Map 154A. Southwestern Yukon.
Map 157A. East Sooke, Vancouver Island, British Colum­

bia. Topography.
Map 165A. Windermere, Kooteney district, B.C. Topo­

graphy.
Map 174A. Blairmore, Alberta. Topography.
Map 179A. Onaping; Sudbury and Timiskaming districts, 

Ont. Geology.
Map 183A. Harricanaw-Turgeon basin; Abitibi, Timiska­

ming and Pontiac, Que. Geology.
Maps 1697 and 1698. Explored routes in a belt traversed 

by the Canadian Northern Ontario railway,—in two 
sheets: Sheet 1 Gogama to Missonga, Sudbury dis­
trict; Sheet 2 Oatland to Penhurst, Algoma district, 
Ontario.

Map 1690. Whiteburn Gold District, N.S. Geology.
Map 1702. Klotassin, Yukon Territory. Geology.
Map 1710. Bothwell-Thamesville oil region, Kent county, 

Ontario.
May 1712. Foothills of Southern Alberta, St. Mary river to 

Highwood river. Geology.
May 1714. The Niagara peninsula, Ontario. Geology.
May. 1715. The Ontario peninsula. Geology.
Applicants for publications not listed above should men­

tion the precise area concerning which information Is 
desired.

Maps published within recent years may be had, printed 
on linen, at the nominal cost of ten cents each.

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

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

CUT GEARS
All Types - - - - Any Size

Large Capacity.

Hamilton Gear & Machine Co.
Van Home St. - - - TORONTO

A. :kn:)n:i3i;i
MANUFACTURERS OF STEEL PLATE WORK

Tanks. Air Receivers, Penstocks, Etc. 
Dealers in Railwaq and Power Plant Machinery

BANK of HAMILTON BDC..T0R0NT0

DOMINION ENGINEERING & INSPECTION CO.
Testing Engineers and Chemists 

Mill, Shop and Field Inspection of Steel Structures. 
Tests and Inspection of Iron and Steel Pipe, etc. 

locomotives, Cars, New and Second-Hand Equipment. 
Testing of Metals, Cement, Etc., — Industrial Chemistry, 

Metallurgy a Specialty.
HEAD OFFICE & LABORATORIES 

320 Lagauchetiere Street West, Montreal. 
BRANCH OFFICES: Toronto, Winnipeg and Vancouver.

The Temiskaming and Northern 
Ontario Railway

Constructed and owned by the Province 
of Ontario, is opening up the greatest 
Agricultural District in Canada............

LANDS CHEAP CONDITIONS EASY 
RESULTS THE BEST

Through Train Service between Toronto and 
Winnipeg via the Transcontinental. Lv. Toronto 
Tuesday, Thursday and Saturday, arriving Win­
nipeg Thursday, Saturday and Monday.

Further particulars may be had on 
application to :—

G. W. Lee, Commission- A. J. Parr, G.F. & P.A., 
er, North Bay, Ont. North Bay, Ont.

W. H. Maund, Sec.-Treas., Toronto.

PLATINUM
BOUGHT AND SOLD

GOLDSMITH BROS.
SMELTING & REFINING CO. LTD.

24 Adelaide Street West 
TORONTO

NEW YORK CHICAGO SEATTLE

the University of Zoronto
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.

C. L. CONSTANT CO.,
42 New Street - New York

SHIPPERS’ AGENTS
FOR

Selling, Sampling and Assaying Ore, 
Metals and Furnace Products

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

NOT CONNECTED WITH ANY SMELTER

G. C. BATEMAN
Canadian Representative :

Traders Bank Building, Toronto

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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: PROFESSIONAL DIRECTORY :
ENGINEERS, METALLURGISTS AND GEOLOGISTS

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.

Alfred R. Whitman
Mining Geologist

43 Exchange Place, New York

THE DORR COMPANY
Metallurgical and 

Industrial Engineers

DENVER NEW YORK LONDON E.C. 
1009 17th St. 101 Park Ave. 16 South St.

pERRIER, W. F.

Consulting Mining Engineer 
and Geologist

204 Lumbdbn Bldg., Toronto, Ont.

ROGERS, JOHN C.
Mining Engineer

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

COPPER CLIFF ONTARIO

ROBERT H. STEWART
Mining <Ss Metallurgical Engineer 

VANCOUVER BLOCK
VANCOUVER, B.C.

JAMES McEVOY
Mining Engineer 

and Geologist 
(Specialty Coal Mining)

210 POPLAR PLAINS ROAD, TORONTO, ONTARIO
Phone Hillcrest 1461

MILTON HERSEY CO., LTD.
Chemidts and Mining Engineers

Assays of Ores Tests of all Materials
DR. MILTON L. HERSEY, President

(Consulting Chemist to Quebec Government)
JAMES G. ROSS

Consulting Mining Engineer
HEAD OFFICE: 84 St. Antoine St., MONTREAL

■pYRRELL, J. B.

Mining Engineer,
534 Confederation Life Building,

TORONTO, - - CANADA.

GEO. R. ROGERS
MINING ENGINEER 

905 TRADERS BANK BUILDING 
TORONTO

Examinations, Sampling and Reporting 
on Mines and Prospects 

Telephone M. 2625

A. A. HASSAN
Mining Geologist 

and
Consulting Engineer

SUITE 203-204 RIGGS BLDG.,
WASHINGTON, D.C

JOHN A. DRESSER
MINING GEOLOGIST

701 Eastern Townships Bank Bldg. 
MONTREAL - Canada

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.

ASSAYERS, CHEMISTS AND 
ORE TESTERS.

Phone Main 4427

The Toronto Testing Laboratory, Ltd
160 Bay Street, Toronto

ASSAYERS & CHEMISTS 
“prompt and accurate service 

GUARANTEED.”

Phone M. 1889 Cable address “Heys”
Established 1878.

pjEYS, THOS. & SON,
Technical Chemists and Asseyais,

Rooms M and N, Toronto Arcade 
Yonge Street, Toronto, Ont.

Sampling Ore Deposit» a Specialty.

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

Canadian Laboratories, Ltd.
ASSAYERS AND CHEMISTS

410 Crown Office Building
TORONTOWE ANALYSE ANYTHING1

SPECIAL RATES 
SEND FOR PRICES phone main aoea

LEDOUX & CO.
Assayers and Samplers

Office and Laboratory,
89 John 8t„ New York.

Weigh and Sample Shipments at 
Buyers’ Works, representing the 
Interests of Sellers in all Transactions.

We are not Dealers or Refiners.

CAMPBELL & DEYELL, Limited
Ore Samplers, Assayers

Head Office & Works 
Cobalt, Ontario

L. M. CAMPBELL.
General Manager.

Mechanical selection of samples from 
shipments of any size and quality

LAWYERS
Codes: Broomhalls

Western Union
Cable Address:

“Linsey”

G. G. S. Lindsey, K.C.
BARRISTER, SOLICITOR, Etc. 

Bank of Toronto Building - - TORONTO
Special attention given to 

Mining Law 
Phone Adelaide 1032

Telephone Main
3813

Cable Address: “Chadwick” Toronto 
Western Union Code

E.M. Chadwick, K.C F»»ken, Robertson, Chadwick
David Fask en, K.C. 
M. K. (Wan. K.C. 
Harper Armstrong 
Alexander Fasken 
Hugh E Rose, K.C. 
Geo. H Sedsewick. 
Jai

& Sedgewiek
Barristers, Solicitors, Notaries 

Offices : Bank of Toronto,
Cor. Wellington & Church Sts. 

58 Wellington St. East
Tomato
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J. M. CALLOW 
President

H. H.CLAUDET 
Canadian 

Representative

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

PATENTS
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.

Talc 
Mica

Oldest Experts in
Molybdenite 

Scheelite 
Wolframite

\> x Chrome Ore 
> T(jv\ Nickel Ore

Cobalt Ore
q*</ >< Cerium, and
X * a X all Ores

%

Barytes \ 4+ <Q>
Graphite X 4

Blende X.
Corundum X •' 

Fluorspar 
Feldspar

Largest Bayers, Best Figures, Advances on 
Shipments, Correspondence Solicited 
Cables—Blackwell, Liverpool, ABC Code,
Moreing & Neal Mininv and Generel Code,
Lieber’s Code, and Muller’s Code.
ESTABLISHED By GEO. C. BLACKWELL, 1869

Minerals

DIAMOND DRILL CONTRACTING CO.
SPOKANE, WASHINGTON.

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

Writ« tor Prices.

AGENCY
ROSSLAND, B.C.

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

ENGLAND
SELL BUY

Antimonial Lead 
Antimony Alloys Ores, Mattes, Residues or Drosses,

Tin Alloy Containing Tin, Copper, Lead or Antimony

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

HENDRICK MANUFACTURING CO., c.rb.nd.1., p„»a„ u s a.
New York Office: 30 Church St.

Reduce Your Haulage Costs With
A PORTER

The safety and efficiency of compressed air haulage have 
been brought to the highest standard In Porter Locomo­
tives. To these we have added an economy In cost and 
upkeep that no man Interested In mine haulage can 

afford to disregard.
Write for full details to-day.

1218 UNION BLDG 
PITTSBURG, PA”CANADIAN H. K. PORTER CO,

NEW RAILS RELAY,NC

12 to 85 lbs. per yard 

Locomotives
Switches, Turntables, Cars, Tools. 

Portable Track, etc.
Railway, Contractors and Mining 

Equipment

JNO. J. GARTSHORE
58 Front St. West .". Toronto, Ont.

BERGER
Monitor Transits <& Levels

FOR USE IN MINES

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

FORGINGS
send Prints for Prices

CANADA
FOUNDRIES 8c FORGINGS. 'Limited' 

8 XvX'X ■' Weuand. Ont
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The Canadian Miners’ Buying Directory.
Acetylene Gas:

Canada Carbide Company, Ltd.
Air Holsts:

Canadian Ingersoll-Rand Co. Ltd. 
Montreal, Que.

Amalgamators :
Northern Canada Supply Co.
Mine and Smelter Supply Co. 

Antimony :
Canada Metal Co., Ltd.

Assayers and Chemists:
Milton L. Hersey Co., Ltd. 
Campbell & Deyell, Cobalt.
Ledoux & Co., 99 John St,. New 

York .
Thos. Keys & Son.
C. L. Constant Co.

Assayers’ and Chemists’ Supplies:
C. L. Berger & Sons, 37 William St., 

Boston, Mass.
Lymans, Ltd., Montreal, Que. 
Stanley W. F. & Co., Ltd.
Mine & Smelter Supply Co.

Brakeshoes:
Can. Brakeshoe Co., Ltd.

Babbit Metals:
Canada Metal Co., Ltd.
Hcyt Metal Co.

Balances—Hausser :
Mine & Smelter Supply Co.

Balls:
Canadian Steel Foundries, Ltd. . 
Hull Iron & Steel Foundries Ltd.

Ball Mills:
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd. 

Belting—Leather, Rubber and Cotton: 
Northern Canada Supply Co 
Jones & Glasco.

Blasting Batteries and Supplies:
Canadian Ingersoll-Rand Co., Ltd., 

Montreal, Que.
Northern Canada Supply Co. 
Canadian Explosives, Ltd.

Blowers:
MacGovern & Co., Inc.
Northern Canada Supply Co.
Fraser & Chalmers of Canada, Ltd.

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

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

Boxes, Cable Junction:
Standard Underground Cable Co. of 

Canada, Ltd.
Northern Electric Co., Ltd.,

Buckets :
Canadian Ingersoll Rand Co., Sher­

brooke, Que.
Hendrick Mfg. Co.
M. Beatty & Sons, Ltd.
Marsh Engineering Works.................
Northern Canada Supply Co.
Fraser & Chalmers of Canada, Ltd. 

Cable—Aerial and Underground: 
Northern Canada Supply Co. 
Standard Underground Cable Co. of 

Canada, Ltd.
Cableways:

M. Beatty & Sons, Ltd.
Fraser & Chalmers of Canada, Ltd.

Cages:
Canadian Ingersoll Rand Co., Sher­

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

Cables—Wire:
Standard Underground Cable Co. of 

Canada. Ltd.
Canada Wire & Cable Co., Ltd. 
Northern Electric Co., Ltd.,

Car Dumps:
Sullivan Machinery Co.
R. T. Gilman & Co.

Carbide!
Canada Carbide Company, Ltd.

Canadian Foundries & Forgings, Ltd. 
Canadian Ingersoll Rand Co., Sher­

brooke, Que.
MacKinnon Steel Co., Ltd.
Northern Canada Supply Co.
Marsh Engineering Works.
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.

Car Wheels and Axles:
Canadian Car Foundry Co., Ltd. 
Marsh Engineering Works, Ltd. 

Castings (Iron & Steel) :
Canadian Steel Foundries, Ltd.

Cement Machinery :
Northern Canada Supply Co. 
Hadfields Ltd.

Fraser & Chalmers of Canada, Ltd. 
Chains:

Jones & Glasco.
Northern Canada Supply Co.

Chemical Apparatus:
Mine & Smelter Supply Co.

Chemists:
Canadian Laboratories.
Campbell & Deyell.
Thos. Heyes & Sons.
Milton Hersey Co.
Ledoux & Co.

Classifiers:
niMe & Smelter Supply Co.

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

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

real, Que.
Coal Mining Explosives:

Canadian Explosives, Ltd.
Coal Mining Machinery:

Canadian Ingersoll-Rand Co., Ltd., 
Montreal, Que.

Sullivan Machinery Co.
Marsh Engineering Works. 
Hadfields, Ltd.
Fraser & Chalmers of Canada, Ltd.

Coal Pick Machines:
Sullivan Machinery Co.

Compressors—Air :
Smart-Turner Machine Co.
Canadian Ingersoll-Rand Co., Ltd., 

Montreal, Que.
Northern Canada Supply Co. 
MacGovern & Co., Inc.
R. T. Gilman & Co.
Fraser & Chalmers of Canada, Ltd.

Concrete Mixers:
Northern Canada Supply Co.
Gould, Shapley & Muir Co., Ltd. 
MacGovern & Co., Inc.

Condensers:
Smart -Turner Machine Co. 
Northern Canada Supply Co. 
MacGovern & Co., Inc.
Fraser & Chalmers of Canada, Ltd.

Concentrating Tables:
Mine & Smelter Co.

Converters :
Northern Canada Supply Co. 
MacGovern & Co., Inc.

Conveyor—Trough—Belt :
Hendrick Mfg. Co.

Cranes:
Smart-Turner Machine Co.
M. Beatty & Sons, Ltd.

Crane Ropes:
Allan, Whyte & Co.

Crucibles :
Mine & Smelter Supply Co. 

Crushers:
Canadian Steel Foundries, Ltd. 
Lymans, Ltd.
Mussens, Limited.
Mine & Smelter Supply Co. 
Hadfields Ltd.

Fraser & Chalmers of Canada, Ltd.
Derricks :

Smart-Turner Machine Co.
M. Beatty & Sons, Ltd.
Marsh Engineering Works.
R. T. Gilman & Co.

Diamond Drill Contractors:
Diamond Drill Contracting Co.
E. J. Longyear Company.
Smith & Travers.
Sullivan Machinery Co.

Dredger Pins:
Canadian Steel Foundries, Ltd. 
Hadfields Ltd.

Dredging Machinery:
Canadian Steel Foundries, Ltd.
M. Beatty & Sons.
Hadfields Ltd.

Dredging Ropes:
Allan, Whyte & Co.
R. T. Gilman & Co.

Drills, Air and Hammer: ...........................
Canadian Ingersoll-Rand Co., Ltd., 

Montreal, Que.
Sullivan Machinery Co.
Northern Canada Supply Co. 
Canadian Rock Drill Co.

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

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

Drill Steel—Mining:
Hadfields Ltd.

Drill Steel Sharpeners:
Canadian Ingersoll-Rand Co., Ltd., 

Montreal, Que.
Northern Canada Supply Co. 
Sullivan Machinery Co.
Canadian Rock Drill Co.

Drills—Electric:
Sullivan Machinery Co.
Northern Electric Co., Ltd.,

Drills—High Speed and Carbon:
Hadfields Ltd.

Dynamite:
Canadian Explosives. 
Northern Canada Supply Co.

Ejectors:
Canadian Ingersoll-Rand 

Montreal, Que. 
Northern Canada Supply 

Elevators:

ouuivau macninery uo. 
Northern Canada Suppl 
Hadfields Ltd.

Co., Ltd., 

Co.

Co.
Fraser & Chalmers of Canada, Ltd.

Engineering Instruments:
C. L. Berger & Sons.

Engines—Automatic :
Smart-Turner Machine Co.
Fraser & Chalmers of Canada, Ltd. 

Engines—Gas and Gasoline:
Alex. Fleck.
Sullivan Machinery Co. 
Smart-Turner Machine Co.
Gould. Shapley & Muir Co., Ltd. 
MacGovern & Co., Inc.

Engines—Haulage :
Canadian Ingersoll-Rand Co., Ltd 

Montreal, Que.
Marsh Engineering Works.
Fraser & Chalmers of Canada, Ltd. 

Engines—Marine:
Smart-Turner Machine Co. 
MacGovern & Co., Inc.

Engines—Steam:
Smart-Turner Machine Co.
M. Beatty & Sons.
R. T. Gilman & Co.
MacGovern & Co., Inc.
Fraser & Chalmers of Canada, Ltd. 

Flood Damps:
Northern Electric Co., Ltd.,

Forges:
Northern Canada Supply Co., Ltd.

Forging:
M. Beatty & Sons.
Smart-Turner Machine Co. 
Hadfields Ltd.
Fraser & Chalmers of Canada, Ltd.

Frogs:
Canadian Steel Foundries, Ltd.

Furnaces—Assay :
Lymans, Ltd.
Mine & Smelter Supply Co.

Fuse:
Canadian Explosives.
Northern Canada Supply Co.

Gears, Machine Cut:
Canadian Steel Foundries, Ltd.
The Hamilton Gear & Machine Co. 
Fraser & Chalmers of Canada, Ltd.



30 THE CANADIAN MINING JOURNAL

Canadian Explosives, Limited
Head Office - MONTREAL, P.Q.
Main Western Office - VANCOUVER, B.C.

Permitted Powders
FOR USE IN COAL MINES

Made as per British Permitted Formulas

VIKING No. 1
For safe blasting in coal mines 
Gives a maximum of large coals

DYNOBEL No. 2
For rock blasting in coal mines 

Powerful and Safe

VIKING No. 1 - Give off very little noxious fumes - DYNOBEL No. 2
annexa

T RA D E

THE SIGN OF QUALITY

MARK

U* I

DISTRICT OFFICES:
NOVA SCOTIA Halifax
QUEBEC : - - - - - Montreal
ONTARIO : Toronto, Cobalt, . Timmins, Sudbury, Ottawa
MANITOBA : ... Winnipeg
ALBERTA : - - - - - Edmonton
BRITISH COLUMBIA: Vancouver, Victoria, Nelson, Prince Rupert

Factories at
Beloeil, P.Q., Vaudreuil, P.Q., Windsor Mills, P.Q.» Waverley, N.S., James Island, B.C., 

Nanaimo, B.C. Northfield, B.C., Bowen Island, B.C, Parry Sound, Ont.

I
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Canadian Miners’ Buying Directory.—(Continued from peg* 29.)

Gears:
Canadian Steel Foundries, Ltd. 
Smart-Turner Machine Co. 
Northern Canada Supply Co.
The Hamilton Gear & Machine Co. 
Fraser & Chalmers of Canada, Ltd.

Hammer Bock Drills:
Mussens, Limited.

Ores and Metals—Buyers and Sellers of:
C. L. Constant Co.
Geo. G. Blackwell.
Consolidated Mining and Smelting 
Co. of Canada.

Orford Copper Co.
Canada Metal Co.
Hoyt Metal Co.
Everitt & Co.

Thos. Heyes & Son.
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.

Screens:
Northern Canada Supply Co. 
Hendrick Mfg. Co.
Hadfields Ltd.

Screens—Cross Pateent Flanged Dip:
Hendrick Mfg. Co.

Hangers&Cable:Standard Undeground Cable Co. of 
Canada, Ltd.

High Speed Steel:
Hadfields Ltd.

High Speed Steel Twist Drills:
Northern Canada Supply Co.

Hoists—Air, Electric and Steam:
Can. Ingersoll-Rand Co., Ltd., Mont­

real, Que.
Jones & Glassco.
M. Beatty & Sons.
Marsh Engineering Works.
Northern Canada Srffcply Co.
Mine and Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.

Hoisting Engines:
Mussens, Limited.
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.
M. Beatty & Sons.
Marsh Engineering Works.
Fraser & Chalmers Engineering 

Works.
Fraser & Chalmers of Canada, Ltd.

Hose:
Northern Canada Supply Co.

Hydraulic Machinery:
Hadfields Ltd.
MacGovern & Co., Inc.
Fraser & Chalmers of Canada, Ltd.

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

Insulating Compounds:
Standard Underground Cable Co. of 

Canada, Ltd.

Jacks:
Can. Brakeshoe Co., Ltd.
Northern Canada Supply Co.

Laboratory Machinery:
Mine & Smelter Supply Co.

Lamps, Miners :
Canada Carbide Company, Ltd. 
Dewar Mfg. Co., Inc.
Northern Electric Co., Ltd.,

Locomotives (Steam, Compressed Air 
and Storage Steam;

H. K. Porter Company.
R. T. Gilman & Co.
Fraser & Chalmers of Canada, Ltd.

Link Belt:Northern Canada Supply Co.
.Tones & Glassco.

Perforated Metals :
Northern Canada Supply Co. 
Hendrick Mfg. Co.

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

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

Pipes:
Canada Metal Co., Ltd. 
Consolidated M. & S. Co. 
Northern Canada Supply Co. 
Smart-Turner Machine Co.

Pipe—Wood Stave:
Pacific Coast Pipe Co., Ltd. 
Mine and Smelter Supply Co.

Piston Bock Drills:
Mussens, Limited.

Plate Work:
John Inglis Co., Ltd.

Pneumatic Tools:
Can. Ingersoll-Rand Co., 
Jones & Glassco.

Ltd.

Prospecting Mills and Machinery:
E. J. Longyear Company.
Standard Diamond Drill Co.
Mine & Smelter Supply Co.
Fraser & Chalmers of Canada, Ltd.

Pulleys, Shafting and Hangings:
Northern Canada Supply Co.

Pulverizers—Laboratory :
Mine & Smelter Supply Co.

Pumps—Boiler Feed
Smart-Turner Machine

Canada Supply Co 
Ingersoll-Rand Co., Ltd. 

Chalmers of Canada, Ltd.
Northern 
Canadian 
Fraser &

Pumps—Centrifugal :
Mussens, Limited. 
Smart-Turner Machine Co.
M. Beatty & Sons.
Canadian Ingersoll-Rand Co., 
Mine & Smelter Supply Co.

Ltd.
1VL111C Oi. -a-zr-v -------
uvnsor Xr Chalmers of Canada, Ltd.

Pumps—Electric :
Pumps—Sand and Slime:

Mine & Smelter Supply Co.
Pumps—Pneumatic :

Smart-Turner Machine Co. 
Sullivan Machinery Co.

Pumps—Steam :
Canadian Ingersoll-Rand Co., Ltd. 
Mussens, Limited.
Northern Canada Supply Co. 
Smart-Turner Machine Co.
R. T. Gilman & Co.
Fraser & Chalmers of Canada, Ltd.

Separators:
Smart-Turner Machine Co.

Sheet Lead:
Canada Metal Co., Ltd.

Sheets—Genuine Manganese Bronze :
Hendrick Mfg. Co.

Shovels—Steam :
Canadian Steel Foundries, Ltd.
M. Beatty & Sons.
R. T. Gilman & Co.

Smoke Stacks:
Hendrick Mfg. Co.
MacKinnon Steel Co., Ltd.
Marsh Engineering Works.

Special Machinery:
John Inglis Co., Ltd.

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

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

Steel Castings:
Canadian Brakeshoe Co., Ltd 
Canadian Steel Foundries, Ltd . 
Hadfields Ltd.

Steel Drills:
Sullivan Machinery Co.
Northern Canada Supply Co.
Can. Ingersoll-Rand Co., Ltd.

Steel Drums:
Smart-Turner Machine Co.

Steel—Tool :
N. S. Steel & Coal Co.
Hadfields Ltd.

Stone Breakers:
Hadfields Ltd.
Fraser & Chalmers of Canada, Ltd. 

Surveying Instruments :
C. L. Berger.

Switches & Switch Stand :
Canadian Steel Foundries, Ltd. 

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

Tanks (Wooden) :
Gould, Shapley & Muir Co., Ltd. 
Pacific Coast Pipe Co., Ltd.

Tanks—Steel:
Canadian Ingersoll Rand Co., Sher­

brooke, Que.
Marsh Engineering Works. 
MacKinnon Steel Co.
Fraser & Chalmers of Canada, Ltd. 

Tanks—Cyanide, Etc. :
Hendrick Mfg. Co.
Pacific Coast Pipe Co., Ltd. 
MacKinnon Steel Co.
Fraser & Chalmers of Canada, Ltd. 

Tanks (water) and Steel Towers:
Gould, Shapley & Muir Co., Ltd. 
MacKinnon Steel Co.

MaI?anadiantSteel Foundries, Ltd.

Fraser1*8 Chalmers of Canada, Ltd.

Metal Merchants:
Henry Bath & Son.
Geo. G. Blackwell, Sons, & Co. 
Consolidated Mining and Smelting 

Co. of Canada.
Canada Metal Co.
C. L. Constant Oe.
Everitt & Co.

Pumps—Turbine :
Smart-Turner Machine Co.

. Canadian Ingersoll-Rand Co., Ltd. 
Fraser & Chalmers Engineering 

Works.
Fraser & Chalmers of Canada, Ltd.

Pumps—Vacuum :
Smart-Turner Machine Co.

Quarrying Machinery :
Sullivan Machinery Co.
Canadian Ingersoll-Rand Co., Ltd. 
Hadfields Ltd.

“^nato^Steel1 Foundries, Ltd.

Frasèr'ï Chalmers of Canada, Ltd.

MOn!nt”naUonal Nickel Co.

Motors:
R. T. Gilman & Co.

W10lLiternatlonal Nickel Co.

0r* Northern Canada Supply Co.

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

Is:
Hadfields, Ltd.
R. T. Gilman & Co.

Roofing:
Northern Canada Supply Co. 

Rope—Manilla and Jute:
Jones & Glassco.
Northern Canada Supply Co.

Hope—Wire:
Allan, Whyte & Co.
Northern Canada Supply Co.

Bolls—Crushing:
Canadian Steel Foundries, Ltd. 
Hadfields Ltd.

Samplers: „ „ . _ . ,
Fraser & Chalmers of Canada, Ltd. 
C. L. Constant Co.
Ledoux & Co.
Milton Hersey

Tramway Points and Crossings:
Canadian Steel Foundries, Ltd. 
Hadfields Ltd.

Transits:
C. L. Berger & Sons.

Transformers:
R. T. Gilman & Co.
Northern Electric Co., Ltd.,

Tubs:
Hadfields Ltd.

Welding Bod and Flux:
Prest-O-Lite Co. of Canada, Ltd. 
Imperial Brass Mfg. Co.

Welding and Cutting, Oxy-Aceetylene: 
Prest-O-Lite Co. of Canada, Ltd. 
Imperial Brass Mfg. Co.

Wheels and Axles :
Canadian Steel Foundries, Ltd. 
Hadfields Ltd.

Winding Engines—Steam and Electric:
Can. Ingersoll-Rand Co., Ltd.
Marsh Engineering Works.
Fraser & Chalmers of Canada, Ltd.

Wire:
Canada Wire & Cable Co., Ltd. 

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

Wire (Bare and Insulated) :
Standard Underground Cable Co..

of Canada, Ltd.
Northern Electric Co., Ltd.,

Zinc Spelter:
Canada Metal Co., Ltd.
Hoyt Metal Co.
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ALPHABETICAL INDEX TO ADVERTISERS
A

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

B

Balbach Smelting & Refining Co. .. 26
Blackwell, G. C., Sons, & Company 26
Beatty, M. & Sons.....................................
Berger, C. L. & Sons.............................. 28
British Columbia, Prov. of.................. 9
Burns & Roberts......................................... 26
Burnett & Crampton ...............................

C

Campbell & Deyell, Ltd...................... 27
Canadian Allis-Chalmers, Ltd......... 6
Can. Chicago Bridge & Iron Works. 13
Canadian Explosives, Ltd.................. 30
Canadian Fairbanks-Morse Co., Ltd.
Canadian H. K. Porter, Ltd......... 28
Canadian Milk Products................. 2
Canadian National Railways ... 10
Canadian Ingersoll-Rnd Co., Ltd. . . 3
Canadian Laboratories, Ltd. .. .. 27
Canada Foundries & Forgings, Ltd. 1-28
Canadian Link-Belt Co..............................
Canadian Wire and Cable Co. . . .
Canadian Rock Drill Co......................... 33
Canada Carbide Company......................
Canada Metal Co......................... ................
Canadian Brakeshoe Coy......................... 7
Capper Pass & Son, Ltd........................ 28
Consolidated Mining and Smelting

Co......................................................................
Conlagas Reduction Co., Ltd............. 9
Constant, C. L. & Co................................. 26

D

Deister Concentrator Co...................... .
Deloro Smelting & Refining Co. .. 4
Denver Rock Drill Mfg. Co........................ 33
Department of Mines, Canada ... 25
Dewar Mfg. Co.............................................. 24
Diamond Drill Carbon Co..................... 32
Diamond Drill Contracting Co............. 28
Dominion Coal Co. Ltd...........................
Dorr Co.............................................................. 27
Dresser, Jno. A.................................... ..... • 27
Dunlop Tire & Rubber Co., Ltd. . . 
Dwight & Lloyd Sintering Co., Inc. 13 
Dom. Engineering & Inspection Co.,

Ltd.................................................................... 26

B
Engineering & Machine Works of

Canada............................................................ 7
Everett & Co..................................................

F-

Fleck, Alex.......................................................
Ferrier, W. F................................................. 27
Fasken, Robertson, Chadwick &

Sedgewick................................................... 27
Fraser & Chalmers of Canada, Ltd.

G

Gartshore, John J........................................ 28
General Engineering Co........................ 28
Gilman, R. T. C o........................................ 7
Goldie & McCullouh Co. Ltd...............  11
Goldsmith Bros., Smelting & Refin­

ing Co., Ltd................................................ 26
Greening, B. Wire Co.................................
Goodyear Tire & Rubber Co. of Can­

ada, Ltd.........................................................

H
Hadfields, Ltd................................................ 34
Hall, G. C. & Co..........................................
Hamilton Gear & Machine Co. . . . 100
Hardinge Conical Mill Co...................... 16
Hassan, A. A................................................ 27
Hendrick Mfg. Co...................................... 28
Hersey, Milton Co., Ltd............................ 27
Heys, Thomas & Son.............................. 27
Hull Iron & Steel Foundries Ltd. . 14
Hoyt Metal Co............................................... 34

I
Imperial Bank of Canada...................... 7
International High Speed Steel Co. . 11
International Business Machines . .
International Nickel Co......................... 8
Inglis, J. & Co............................................. 13

J
Justrite Mfg. Co........................................... 10
Johnston, Matthey & Co......................... 27
Jones & Glassco.......................................

B
Laurie & Lamb..........................................
Ledoux & Co................................................... 27
Lindsey ,G. C. S........................................ 27
Longyear, E. J. Company........................ 6
Lymans, Ltd................................................... 24

M
MacGovern & Co., Inc............ ...................
MacKinnon Steel Co., Ltd........................
Marsh Engineering Works, Ltd. . . 19

McEvoy, Jas.................................................... 27
Mond Nickel Co........................... ................
Mussens, Ltd..................................................

N

Northern Canada Supply Co., Ltd. . .
Northern Electric Co., Ltd....................21
Nova Scotia Steel & Coal Co. ... 6
Nova Scotia Government ..... 5

O

Ontario, Province of................................ 6

P

Pacific Coast Pipe Co., Ltd. .... 
Prest-O-Lite Co’y of Canada, Ltd. . 21

Q
Quebec, Province of .

B

Ridout & Maybee...................................... 28
Rogers, John C............................................ 27
Rogers, Geo. R............................................. 27
Reddaway, F. & Co. .. .... ....

S

Salisbury Electric Co., Ltd...................
Smart-Turner Machine Co......................
Smith & Travers Company................. 27
Standard Underground Cable Co.,

of Canada, Ltd.........................................
Stewart, Robert H..................................... 27
Sudbury Diamond Drilling Co., Ltd. 27 
Sulivan Machinery Co...............................

T

Temiskaming & Northern Ontario
Rly.........................................................................26

Toronto Testing Laboratory, Ltd.. 27
Toronto Iron Works................................
Tyrrell, J. B................................................... 27

XT

University of Toronto............................... 26

W

Wabi Iron Works...................................:
Whitman, Alfred R................................... 27
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Where unusually hard ground demands unusually efficient 
drills, Waugh Drills are extensively used.

When you’ve used them in your 
mine you’ll know why.

TORONTO, ONT., - 42 Scott Street 

NELSON, B.C. - 614 Baker Street 

VANCOUVER, B.C. 812 Vancouver Block 

COBALT, ONT.

Sole Agents in Canada for

The Denver Rock Drill Mfg. Co.
Denver, Colorado } •*«

7»
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ABOVE ALL OTHERS
Sheer Merit has made it possible for Hoyt Metals to 
reach all parts of the civilized world at an annual 

turnover of more than 5,000,000 dollars
WE SPECIALIZE IN BABBITTS FOR THE MINING INDUSTRY

WRITE FOR OUR CATALOG

HOYT METAL CO., ïïïKi/B: Toronto, Canada
New York, N.Y. London, Eng. St. Louis, Mo.

HADFIELDS LTD
Workmen employed Hecla and East Hecla Works, Works area over

over 15,000 Sheffield, England 200 acres

Sole Agents : Peacock Brothers, 285 Beaver Hall Hill, Montreal.

REVOLVING SCR2EN

HADfirmsi' jHffFitto

MINING
REQUISITES

of all kinds

Forged Steel Balls, all sizes, 
for Ball Mills and Tube 
Mills. Grizzley Bars, Shoes 
and Dies. Steel Wheels and 
Axles, etc.

HIGH SPEED AND OTHER 
TOOL STEELS
of the finest quality

j HADFlELOS u

HAOHElOS

MAKERS OF ALL KINDS OF

Stone Breaking & 
Ore Crushing 

Machinery

ROLL CRUSHER OF SOLID STEEL 
CONSTRUCTION

Steel Castings & Forgings
of every description.

Sole Makers of HADFIELD’S PATENT

“ERA”
Manganese Steel

The Supreme Material for the Wearing 
•heclon’ rock & ore breaker Parts of Stone Breaking and Ore

Crushing Machinery


