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N and after June lst,

the offices of the Can-
adian Mining Journal will
be in the New Purman
Building, 263-5 Adelaide
Street, West.

Increase 1n our printing
business makes 1t neces-

more room. In our new
quarters we will be excep-
tionally well equipped.

0]
sary for us to have
additional machinery and
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CAMERON
PUMPS

Twenty-seven Cameron
pumps were used on the
Mount Royal Tunnel, the
one illustrated is shown
working against a total

head of 290 feet.

These pumps made an
excellent record and the

engineer in charge writes:

“The Cameron pumps, as always, proved satisfactory.”

This is the season of the year when pump reliability is
most essential. There is no question about the reliability
of the Cameron; it has demonstrated its ability to stay
on the job under the most adverse conditions.

Guard against loss by installing the Cameron.

Sole Canadian Agents :

Canadian Ingersoll-Rand Co., Limited

Head Office: MONTREAL Works: SHERBROOKE, Que.
" Offices Throughout Canada

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
.
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CONTRACTORS TO ADMIRALTY WAR OFFICE AND COLONIAL GOVERNMENTS

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS,
Rutherglen, Glasgow, Scotland

WIRE ROPES

For Mining, Engineering and Shipping: For Hoisting and Haulage in Collieries and Mines: For Cable-
ways and Aerial Ropeways; For Dredgers and Steam Shovels: Specially Flexible Ropes for Winches
and Fast Hoists, Coal Towers and Cranes.

OF THE HIGHEST OQUALITY

made from special grades of Wire drawn to our specifications and carefully tested before being used.
They are at work in all parts of Canada from Vancouver to Halifax and are everywhere recognized as
the best on the market. Complete stocks held in all parts. Orders executed and quotations furnished by :

Nova Scotia : Wm. Stairs, Son & Morrow, Ltd., Halifax. New Brunswick : W. H. Thorne & Co., Ltd., St. John.
Quebec, Ontario, Manitoba and Saskatchewan : Drummond McCall & Co., Montreal, Toronto and Winnipeg.
Alberta and British Columbia : McLennan, McFeely & Co., Ltd., Vancouver.

Highest Quality. Satisfaction in Use. Prompt Delivery. Keen Prices.
CABLES : ‘‘Ropery, Rutherglen.” CODES : Western Union, A. B. C. (4th and 5th Editions), A.1., Liebers and Private.

Take Along Some Air!

SULLIVAN PORTABLE AIR COMPRESSORS

possess advantages for underground power distribution that appeal to
many mine owners.

It is easier and cheaper to string electric wires than to lay air
pipes, so that in extended workings, or in a mine under development,
it may be more desirable to bring the air compressor to the drills than
‘“on top.”’

Sullivan Portable l;‘lectric-l,)'riven Com- v ‘ A
pressor * WK-2 to set it up in the engine room

Sullivan *“ WK-2> Compressors

are complete, portable units, independent, except for the electric feed wire.

The single stage, centre crank compressor is driven by motor (A.C.
or D.C.) through gear and pinion. The cylinder has a hopper jacket
for cooling water. The motor is damp proof. Capacity, one or two
rock drills or several hammer drills, a Diamond Drill, ete.

Bulletin 668-P

The picture at the right suggests the feasibility of stoping or raising
with a Sullivan Air-Feed Stoper, operated by one of these Sullivan
Portable Compressors.  ‘‘ Throwing a switch”’ is about all there
is to caring for this machine.

; Bulletin 666-G

Sullivan Machinery Company
122 S. Michigan Ave. Chicago, IlI.

Boston, Montreal, Cobalt, Nelson, B.C. Spokane, Vancouver, Juneau

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.




The Minerals of Nova Scotia

The extensive area of mineral lands in Nova Scotia offers strong inducement for investment.
The principal minerals are:—Coal, iron, copper, gold, lead, silver, manganese, gypsum, barytes,
tungsten, antimony, graphite, arsenic, mineral pigments, diatomaceous earth.

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

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.

The Gold Fields of the Province cover an area of approximately 3,500 square miles. The gold is free
milling and is from 870 to 970 fine.

Deposits of particularly high grade manganese ore occur at a number of different localities.

Tungsten-bearing ores of good quality have lately been discovered at several places and one mine
has recently been opened up.

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

Fuel is abundant, owing to the presence of 960 square miles of bituminous coal and 7,000,000 acres
of woodland. >

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 Litera-
ture may be had free upon application to

HON. E. H. ARMSTRONG,

Commissioner of Public Works and Mines,

HALIFAX, N. S.

PROVINCE OF QUEBEC

Department of Colonization, Mines and Fisheries

The chief minerals of the Province of Quebec are Asbestos, Chromite, Copper, Iron, Gold,
Molybdenite, Phospate, 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 near-
est agent. The price of this certificate is $10.00, and it is valid until the first of January following. This certificate gives
the right 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 performed
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 is
Fifty Cents an acre per year, and a fee of $10.00 on issue. It is valid for one year and is renewable on the same terms, on

producing an affidavit that during the year work has been performed to the extent of at least twenty-five days labour on each
forty acres. :

MINING CONCESSION. Notwithstanding the above, a mining concession may be acquired at any time at the rate of
$56 an acre for SUPERIOR METALS, and $3 an acre for IN FERIOR 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 UNI-
VERSITY, 228 ST. DENIS STREET, MONTREAL, for the de termination, assays and analysis of minerals at very reduced
rates for the benefit of miners and prospectors in the Province of Quebec. The well equipped laboratories of this institution
and its trained chemists ensure results of undoubted 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

THE HONOURABLE THE MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBEC

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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HOERBIGER
AIR
COMPRESSORS

FITTED WITH

VARIABLE VOLUME
CONTROL GEAR

Motor or Steam

S0 DRILL FRASER & CHALMERS: HOERBIGER AIR COMPRESSOR RECENTLY Driven
INSTALLED BY THE CANADIAN MINING & FINANCE COMPANY
LIMITED, TIMMINS, ONT.
Simplicity of Design combined with the High Efficiency obtained

well warrant the installation of this type of machine

Werite to us for particulars

FRASER & CHALMERS OF CANADA

LIMITED

59 BEAVER HALL HILL MONTREAL, QUE.

Electric Steel Castings

High-grade Steel Castings of every description,
Clean, Sound and true to pattern.

OUR SPECIALTIES

Made under the supervision of an expert from Sheffield, England.

MANGANESE STEEL

Crusher Jaws Toggles Ball Mill Wearing Parts
Check Plates Granite Rolls - Tube Mill Wearing Parts

Wearing Parts for Gyratory Crushers, Dredger Pins, Bushes, etc. etc. All
Alloy Steel Castings, Mining Bar and Rock Drill Steel, Forging Ingots.

Werite for Prices and Particulars

THE ELECTRIC STEEL and METALS CO.

LIMITED
Brand Brand
Stands ;:I: Quality WELLAND - ONTARIO stanusrt’o': Quality

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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DODGE ELEVATING and CONVEYING MACHINERY

We make Take-Ups, Boots,
Belt Conveyors, Car Pullers,
Trippers, Wire Rope Wheels,

Shafting, Hangers, Pulleys, Fric-
tions, Gearing all kinds, Pillow
Blocks, Friction Clutches, &c,
Special Castings to Order.

Our Foundry and Machine Shops are

large and modern, send in your
specifications for prices.

COMPLETE CATALOGUE
ON'REQUEST

DODGE SPROCKET WHEELS

DODGE MANUFACTURING CO., LTD.

TORONTO MONTREAL

Synopsis of Coal Mining Regulations

COAL mining rights of the Dominion, in Manitoba, Saskatchewan and Alberta, the

Yukon Territory, the North-West Territories and in a portion of the Province
of British Columbia, may be leased for a term of twenty-one years at an annual rental
of $1 an acre. Not more than 2,560 acres will be leased to one applicant.

Application for a lease must be made by the applicant in person to the Agent or
Sub-Agent of the district in which the rights applied for are situated.

In surveyed territory the land must be described by sections, or legal sub-divi-
sions of sections, and in unsurveyed territory the tract applied for shall be staked out
by the applicant himself.

Each application must be accompanied by a fee of $5 which will be refunded if the
rights applied for are not available, but not otherwise. A royalty shall be paid on the
merchantable output of the mine at the rate of five cents per ton. »

The person operating the mine shall furnish the Agent with sworn returns account-
ing for the fyll quantity of merchantable coal mined and pay the royalty thereon. If
the coal mining rights are not being operated, such returns should be furnished at least
once a year. -

The lease will include the coal mining rights omly, but the lessee may be permit-
ted to purchase whatever available surface rights may be considered necessary for the
working of the mine at the rate of $10.00 an acre.

For full information application should be made to the Secretary of the Depart-
ment of the Imterior, Ottawa, or to any Agent or Sub-Agent of Dominion Lands.

W. W. CORY, Deputy Minister of the Interior.

N.B.—Unauthorized publication of this advertisement will not be paid for.—58782.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Printing !
Our Plant is Running Full Blast!

We wish to draw the attention of mining, metallurgical, and develop-
ment corporations to our excellent facilities for compiling, arranging, illus-
trating, printing and distributing Annual Statements, Special Reports,

Descriptive Pamphlets, etc.

We guarantee our work in all respects. In letter-press, half-tone engra-
vings and reproductions in colour, we are prepared to give entire satisfaction.

We shall be glad to furnish estimates to enquirers.

ADDRESS

46 LOMBARD STREET,
- TORONTO

Industrial and Technical Press Ltd.,

Canadian Mining Journal,

2nd Floor, 44-46 LOMBARD ST.,
Toronto

“NOTICE TO ALL MINING
COMPANIES”

We are in a position to supply you with your requirements
in all lines of Machinery and Supplies.

Sullivan Diamond Drills, Compressors,
Rock and Hammer Drills, Hoists, Boilers,
Ore Cars, Buckets, Drill Steel, Drill
Sharpeners, Shafting, Transmission
and Conveying Material.

Hoisting Cable, Screens, Iron Pipe and
. Fittings, Valves, Building Supplies,
Camp and Kitchen Supplies, Gen-
eral Line Light and Heavy
Hardware.

We will be pleased to have your specifications
and to quote you on your requirements.

“IT WILL PAY YOU TO GET OUR PRICES.”

Our Large Stock Guarantees You the Most Prompt
Delivery on All Orders.

NORTHERN CANADA SUPPLY CO.

LIMITED

COBALT PORCUPINE TIMMINS

Milling and Mining
Machinery

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

Alex. Fleck, Ltd. - Ottawa

Michigan College of Mines

A state institution offering engineering courses
leading to the degree of Engineer of Mines.
Located in the Lake Superior mining district.
Mines and mills accessible for college work. For
Year Book and booklet of views, address President
or Secretary.

HOUGHTON MICHIGAN

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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Ontario’s Mining Lands

There are many millions of acres in Eastern, Northern, and Northwestern Ontario where
the geological formations are favorable for the occurrence of minerals, the pre-Cambrian

series being pre-eminently the metal-bearing rocks of America. <

The phenomenally rich silver mines of Cobalt occur in these rocks; so also do the far-
famed nickel-copper deposits of Sudbury, the gold of Porcupine and Kirkland Lake, and

the iron ore of Helen, Magpie, and Moose Mountain.

* Many other varieties of useful minerals are found in Ontario:—ecobalt, arsenic, iron

pyrites, mica, graphite, corundum, tale, gypsum, salt, petroleum, and natural gas.
Building materials, such as brick, lime, stone, cement, sand and gravel, are abundant.

The output of the mines and metallurgical works of Ontario for the year 1913 was

-valued at $53,232,311. Ontario has the largest mineral production of any of the Provinces.

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 three claims

a year in every mining division.

For maps, reports of the Bureau of Mines, and mining laws, apply to

HON. G. H. FERGUSON,

Minister of Lands, Forests and Mines,

Toronto, Canada.

N R N T

When Answering Advertisements pleasc mention THE CANADIAN MINING JOURNAL,
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Dominion Coal Company | | School of Mining
Limited AND
Glacs, Bay et vy COLLEGE OF APPLIED SCIENCE

19 Collieries QUEEN'S UNIVERSITY
Output—>5,000,000 tons annually

KINGSTON | - - ONTARIO

“Dominion” Coal
Screened, run of mine and slack
“ Springhill ” Coal

Screened, run of mine and slack (a) Mining Engineering.

Collieries at Glace Bay, C.B., and Springhill, (b) Analytical and Applied Chemistry.
N.S. . (c) Mineralogy and Geology.

Shipping Ports—Sydney and Louisburg, C.B., (d) Chemical and Metallurgical Engin-
and Parrsboro, N.S. eering.

For Prices and Terms Apply to:

Alexander Dick, General Sales Agent, ()

112 St. James Street, Montreal (g) Electrical Engineering.

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

1. Four Year’s Course tor a Degree (B.Sc.) in

(e) Civil Engineering.

Mechanical Engineering.

and to the following Agents
e For Calendar of the Schocl and further
R. P. & W. F. Starr,St. John, N.B. 4 3
Buntain, Bell & Co., Charlottetown, P.E.IL information apply to The Secretary, School
Hull, Blyth & Co., 1 Lloyds Ave., London, E.C. of Mining, Kingston, Ontario.

Harvey & Co., St. John’s, Nfid.

Huydraulicing and Draining
SUBSTANTIAL RELIABLE
Boving & CO., of Canada, Ltd.

164 Bay Street - e Toronto

WORKS : - - LINDSAY, ONT.
VANCOUVER - London Building

10 ““STANDARD” BELT DRIVEN PUMP

& Nickel Steel, German Silver, Anodes and B

for all remelting purposes, and is being pro-
High and duced as rods, sheets, strip stock and wire. ‘
ShOt = low car- Send inquiries direct to us .We are Sole Refiners

hon of this natural, strong-
e T er than steel, non-cor-

rosible alloy. Pro-
L duced as rods, flats,

ll’l Ots 4 castin i
stings, sheets, strip
L @L @ stock and wire. Ask

L o The International Nickel Co. | [ ™"
25#,  50# 43 Exchange Place New York

' ELECTROLYTIC NICKEL 99.80%
NICKEL A R e M SNE

When Answering Advertisements please mention THE (ANADIAN MINING JOURNAL.
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CYANIDE PRACTICE

1910-1913

Edited by
M. W. von Bernewitz

732 pages, 6x9 in.
140 illustrations

Cloth $3.00

A reprint of the leading articles on all phases of cyanidation.
A permanent record of the experience and observations of nearly
200 men from all parts of the world. For convenience the articles
havebeen lassified and grouped under the following headings:

Historical. Chemistry of Cyanidation. Special Problems,
Crushing, Concentration and Treatment of Concentrates. Roasting.
Agitation, Decantation. Filtration. Precipitation and Clean-up.
Disposal of Residue. Measurement and Estimation of Tonnages.
Recent Cyanide Practice by Districts. Descriptionsof Notable Mills
Review of Progress by Years.

BOOK DEPT.
CANADIAN MINING JOURNAL

44-46 Lombard St., Toronto

“BEATTY™

Hoists, Clamshells, Derricks and Material Handling
Equipment of every description.

Standard Two-Drum Hoist with Swinger.

Engines for every kind of hoisting duty,

“BEATTY PLANT ” on your work means uninterrupted
service and complete satisfaction.

SEND FOR CATALOGUE TO-DAY

M. BEATTY & SONS, Limited
Welland, ; Ontario

TORONTO BRANCH, 4th FLOOR, 154 SIMCOE STREET

AGENTS : — H. E. Plant, 1790 St. James St., Montreal, Que.
E. Leonard & Sons, St. John, N.B.
Rob’t. Hamilton & Co., Vancouver, B.C.
Kelly-Powell, Ltd., McArthur Bldg., Winnipeg, Man.

“NONSOL”
GLASSWARE

for

LABORATORY USE

Send For Price List

BETTER WRITE TO-DAY

Canadian Agents:

LYMANS, Limited

MONTREAL

STANDARD at the Exposition

A fairly representative display of STaNpARD
Wires and Cables and Cable Accessories is on
exhibit at the Panama- Pacific International
Exhibit at San Francisco.

If you are there we will be glad to welcome
you at our booth in the Palace of Machinery
and would request that you give your name
to the attendants.

Standard Underground Cable Company
: of Canada, Limite
Hamilton, Ont.
Montreal, Que. Winnipeg, Man. Seattle, Wash.

UNIVERSITY OF TORONTO

FACULTY OF APPLIED SCIENCE
AND ENGINEERING

Courses in—

1—CIVIL ENGINEERING 5—ANALYTICAL and APPLIED CHEMISTRY
2—MINING ENGINEERING 6—CHEMICAL ENGINEERING
3—MECHANICAL ENGINEERING 7 —ELECTRICAL ENGINEERING
4—ARCHITECTURE 8—METALLURGICAL ENGINEERING

Leading to ACADEMIC and PROFESSIONAL Degrees

For Calendar and other information apply to the Secretary,

A. T. LAING

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,
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Now Ready

mining districts of the world.

convenient form.

FOR SALE BY

44-46 LOMBARD STREET

MINING COSTS
OF THE WORLD [

By EDMOND NORTON SKINNER, Ph.B., E. M.
and H. ROBINSON PLATE, Mining Engineer.

An Engineer’s and an Operator’s Pocket Book giving the production costs
and operating data of about 325 of the principal metal mines of the world.
It is the first book to cover the field in such an extensive manner.

It contains a thorough compilation of operating results taken from the
annual reports of mining companies and other reliable sources.

It is an invaluable reference work for Engineers, Managel;s, Superinten-
dents, Operators and Students; affording as it does, cost data on the principal

The data cover a period of two to four years and are arranged in brief,

400 pages, 5 x 7}, flexible leather, 9 maps, $5.00 (21s) net, postpaid.

THE CANADIAN MINING JOURNAL

MINING
CosTs

EGRAW=HILL
COMPANY

TORONTO

Nova Scotia Steel and Coal Co., Limited

Proprietors, Miners and Shippers of SYDNEY MINES BITUMINOUS COAL. Unexcelled Fuel for Steamships
and Locomotives, Manufactories, Rolling Mills, Forges, Glass Works, Brick and Lime Burning, Coke, Gas Works,

and for the Manufacture of Steel, Iron, Etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

Manufacturers of Hammered and Rolled Steel for Mining Purposes

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

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW GLASGOW, NOVA SCOTIA

The Buffalo Mines, Limited

COBALT ONTARIO

Producers of Refined Silver
Cobalt Residues

Mercury for Mining Purposes

HEAD OFFICE 14 WALL ST., NEW YORK

NOTICE

Anyone wishing bound copies of Cana-
dian Mining Journal for 1914 should send
in order at once. Price $4.00 for the 24
issues, bound in leather.

Canadian Mining Journal
44-46 Lombard St., Toronto

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Imperial Bank
of Canada

Established 1875
HEAD OFFICE: TORONTO

Capital Paid Up
Reserve Fund

$7,000,000
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 to all parts of the
World. Travellers” Letters of Credit, Drafts,
Cheques, ete., negotiated.

SCREENS

All Kinds of Mlmng Work
and Cement Mills

‘: | WIRE CLOTH
'm Square or Oblong
: ‘Mesh
PERFORATED
METALS

For all Kinds of
Revolving or Flat
Screens.

Manufactured by

THE B GREENING WIRE Co.

LIMITED

Hamilton, Ont. Montreal, Que.

N

T

D\/a

MADE

7/\Q
RVYZ]

IN CANADA

SPECIALS. GUARANTEED
e EXCELLENT SERVICE.

IMPERIAL &t -
ufactured expressly
GENUINE

HARRIS
HEAVY
PRESSURE 2% vitiour A
ALUMINOID siiormidin

and light speed
machinery.

For all general ma-
chinery bearings.
Is known as the
BABBITT MET-

We Have Everything in Metals

THE CANADA METAL.
COMPANY, LIMITED

TORONTO MONTREAL WINNIPEG

AN
DY

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Flory Hoisting Engines

Especially designed for Mines, Quarries and Contractor’s work, such
as Pile Driving, Bridge Building, and general Construction work.

The Flory Cableway System is superior to any on the market.

Slate Mining and Working
Machinery.

SALES AGENTS :
'J. MATHESON & CO.

New Glasgow, Nova Scotia

MUSSENS LIMITED

Montreal, Que.

S. Flory Mfg. Co.

ASK FOR 'OUR CATALOGUES Office and Works: BANGOR, Pa., US.A.

©o00060 It A na For Every and All
(Y X X ) C...Q P ERF O TED ETALS Purposes in all Metals

[ X N N R
o0000O0EOS Elevator Buckets (plain and perforated).

'YYXXE X | Conveyor Flights and Trough, also
00000OGOS General Sheet Iron Work.

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

New York Office: 30 Church St.

We Can Save You Money

The Largest

Manufacturers and AHXiety

of Surveying

Mo & Dntning By helping you to avoid expensive

delays in production due to
unreliable pumps.

Instruments in

the world.

Please send for
our K 65
Catalogue,
(post and duty
free) and
compare our
prices with
those of other

first-class

makers. - 3 T '
) N Nl

Our Line Includes the Pump You Need
W. F. Stanley & Co., Limited :
Export Dept.:. Great Turnstile, High’ Holborn, W.C. The Smart-Turner Machine CO., Ltd.

Head Offices and Showrooms: Hamilton b - Canada
286 High Holborn, London, W.C., Eng.

Stanley’s Tunnelling Transit Theodolite. Has a hollow axis
so as to allow sights to be taken through the centre
and head of the stand down a vertical shaft.

When Answering Adve-tisements please mention THE CANADIAN MINING JOURNAL.
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BRITISH COLUMBIA

The Mineral Province of Western Canada

Has produced Minerals valued as follows: Placer Gold, $72,704,603; Lode Gold, $76,486,512; Silver
$35,832,546 ; Lead, $29,696,585; Copper, $80,818,051; Other Metals (Zinc, Iron, etc.), $1,852,824 ; Coal and Coke,
$142,068,615 ; Building Stone, Brick, Cement, etc., $20,974,184 ; making its Mineral Production to the end of 1912

show an
Aggregate Value of $460,433,920

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 1888, inclusive,
$69,598,850 ; for five years, 1889-1893, $15,079,682 ; for five years, 1894-1898, $38,738,844 ; for five years 1889-
1903, $83,807,166 ; for five years, 1904-1208, $116,153,067 ; for five years, 1909-1913, $137,056,361.

Production During last ten years, $253,209,42$

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, together with mining Reports and Maps, may be obtained gratis by addressing

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia

YOUR
Fine Ores, Concen-
trates and Fluedust

Can be Cheaply and Successfully

“FACTA NON VERBA”

(DEEDS NOT WORDS)

' THE KEYNOTE OF
~our TWENTY YEARS’ REPUTATION Fror

MINING

Sintered by the

DWIGHT & LLOYD
SYSTEM

(Fully Protected by Patents.)

SIMPLE, EFFICIENT, CONTINUOUS
LOW COST OF INSTALLATION

Many plants now in daily operation in U.S., Dominion of Canada, -

Republic of Mexico, Australia and European Countries. For particulars
a8 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
ue dust, consult special licenses.””

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

“‘B.C." 5 “"O.K.

DRILL STEEL

The Unanimous Verdict is

MORTON’S

This applies just the same to our

HOLLOW DRILL STEEL

— MANUFACTURED BY —

B. K. MORTON & COMPANY

SHEFFIELD, ENGLAND

FULL STOCKS CARRIED BY —

MONTREAL : The Canadian B. K. Morton Co., Ltd.
49 Common St.

TORONTO : The Canadian B. K. Morton Co., Ltd.
86 Richmond St. E.

COBALT : The Canadian Rand Co., Ltd.
VICTORIA, B.C. : E. G. Prior & Co., Ltd.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Diamond Drills

For Prospecting

Machines of all Cnpa.cities.

Product of over 35 years
experience.
Take out a Solid Core.
Bore at any Angle.

American Diamond Rock

Drill Company
90 West St. NEW YORK

Carbon (Black Diamonds) and Bortz

®
For Diamond Drills and
All Mechanical Purposes

ABR. LEVINE

35 Nassau Street, New York
Highest Prices Paid for Used Stones and Fragments

DIAMOND DRILL CONTRACTING CO.
SPOKANE, - WASHINGTON.

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

AGENCY :—
528 Pender St. West,

VANCOUVER, B.C.

THE “LITTLE WONDER"
BATTERY STEM GUIDE

PATENTED

€] These guides are made of steel have cast
iron bushings, and will outwear the
rest of the mill. ,

¢ The bushings are held in place by key
and gib and can be released instantly.

q If you are having Guide troubles use the
‘“Little Wonder”’ guide and your
troubles will cease.

() These guides have proven their superior-
ity in actual practice.

FOR SALE BY

CANADIAN ALLIS-CHALMERS, LTD.

TORONTO, CANADA

DIAMOND DRILLS

Hand Power, Horse Power, Gasoline,
Steam, Air and Electricity.

SEND FOR:CATALOGUE:

STANPARD DIAMOND DRILL CO.
745 First National Bank Building, CHICAGO, U.S.A.

27 Williams Street -

Are made in many new styles and sizes.
Are popular because designed right.

Are popular because materials are right.
Are popular because made right.

Give maximum efficiency with least up-
keep in a lifetime and, therefore, best
and for practical field work cannot be
excelled.

Send for literature.

C. L. Berger & Sons

‘ Boston, Mass.

Head Office and Works
MONTREAL, P.Q.

Engineers, Manufacturers and Erectors of Steel Structures
Capac_ity 135,000 tons

Swing and Bascule Spans

Railway and Highway Bridges
Buildings of All Kinds

Transmission Poles and Towers
Turntables, Electric and Hand-Power Cranes
Gear Cutting and General Machine Work

Large Stock of Standard Structural Material at All Works
I e TR T TR ST AR £ TR SO TR A PR AR (SRR SO M p FAVSRANS BUY e

Hydraulic Regulating Gates, etc.

DOMINION BRIDGE CO., LIMITED

TORONTO, OTTAWA and WINNIPEG

Branch Offices and Works

Hemispherical Bottom and other Tanks
Riveted Pipe, Caissons, Barges
Hoisting Appliances, Lift Locks

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL,



15

“RENOLD” PATENT SILENT CHAINS

Renold Chain Drive which transmits 150 H.P. to a lineshaft

driving Crushing Plant. ’ QUIET

| SMOOTH
| RUNNING

COMPACT
DURABLE
OVER 987

Drive Stationary . Chain Speed 1180 F.P.M.

Write and tell us what application you are interested in, we gladly furnish full
particulars and illustrated catalogue gratis.

Brench Qwonto  JONES & GLASSCO, REG'D * ™oNTReAL

OLE CANADIAN AGENTS :

EFFICIENT

Solves Problem For Heavy Narrow Gauge Haulage

- : g < o - G

g " e N 5
. SN I FFREY
\ S |

ELECTRIC

Locomotives

have given satisfactory results
,in the mines of the Arizona

Copper Company at Morenci,
| Arizona, being designed
especially to meet the increased
Tandem Type, consiting of two Six-Ton Units coupled together and aperated by one system of contrel.  NAUIage demanded.

This company has in operation two locomotives of the tandem type, and three separate 6-ton units,
all being equipped with *“Straight” Air Brake Systems, and with steel tires and heavy capacity
motors, giving plenty of space and securing accessibility. In addition to this, they have three
12-Ton Tandem Locomotives and five 6-Ton Single Units.

Send for further Information and Copy of Jeffrey Mine Locomotive Bulletin No: 117-1

JEFFREY MANUFACTURING CO., Canadian Branch & Warerooms, MONTREAL
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JOHNS-

OHNS-MANVILLE Service is an evolution — the
, J growth of half a century’s endeavor to insure
ANVlI.lE permanent satisfaction to users of J-M Products,
SERVICE of whatsoever kind. The sale of an article is not the
end, it is really the beginning of J-M responsibility.

COVERS %
THE CONTINENT \x:

J-M Corrugated Asbestos Roofing continues to give
perfect weather protectlon long after galvanized
iron roofing has gone to

pieces.
As it'is practically indestructible, it makes not only a per-
manent roofing and siding for head houses, mills, tank

covers and other structures, but a very economical one.

Fire resistant, unaffected by acids or alkalies. Never

needs painting. Makes building warmer in winter and
Palston Steel Car Co., Columbus, Ohio. cooler in summer.

Made of Asbestos Felts impregnated with Trinidad Lake Asphalt, built up in laminations as required,

reinforced in centre with heavy, perforated sheet metal and deeply corrugated.

J-M Permanite—the packing that has won its way
on performance.

J-M Permanite is a handy sheet because it is equally efficient on wet or
dry joints. It has no respect for temperature or pressure, nor isit affected
bv ammonia, acids or alkali.

Then, too, it stays where it’s put. It does not compress under any stress;
in iact it expands under working conditions, making tight joints ‘tighter.
J-M Permanite is very light in weight.

Try it once. We are willing to let it convince you on your job.

There’s a difference in buying Pipe Coverings
F.O.B. your mine and F.O.B. your
Steam Pipes.

The difference usually shows in the efficiency of your line, becatise a

good covering if carelessly or unskillfully applied is often rendered
inefficient.

Johns-Manville pipe-covering service handles the whole job as a unit.
It will cooperate with you through its skilled specialists in the selection
of proper pipe covering for your conditions ; it will sell you good cover-

T

One style of J-M Heat Insulation ings and apply them as they should be apphed

It doesn’t matter where you are, you can have this service at your bidding.

The Canadian H. W. JOHNS-MANVILLE CO. Limited

Manufacturers of Asbestos Packings ; High Temperature Cements; Conduit;
Metallic Hose ; Fuses ; Boiler Plugs; Stack Lining ; Tube (leuzum elc.

Toronto Montreal Winnipeg Vancouver

3109C 3050E
8077C
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GERMAN WARFARE

For some time Germany has been regarded as an
outlaw among the nations. It is becoming more and
more evident that the term outlaw is scarcely applicable.
The Kinsale jury has diagnosed the case.

The dastardly treatment of the Belgians, the raids
on unfortified towns, the use of asphyxiating gases in
direct violation of accepted rules of warfare, the mur-
der of passengers on an unarmed ship ; these are crimes
that Germany cannot hope to live down in this gener-
ation, nor in the next. Germany has gone on record
for all time as the nation of murderers. <

In characteristic German, the murderers claim that
they issued warnings of the premeditated crime, and
that therefore the crime is excusable. And this is the
nation from which we have heen drawing teachers for
our colleges!

~We are not greatly surprised that the Germans tried
to sink the Lusitania. We would not be surprised if
they should attempt more such murders. That they
succeeded in their attack was the only surprise. The’
British navy must have been very busily occupied else-
where. :

One result of the crime will be that ecitizens of the
United States will recognize more clearly that the
Germany of to-day is the foe of mankind. Americans
were not slow to see the significance of the German
erimes in Belgium. They will, by the loss of their
fellow-countrymen on the Lusitania, appreciate that
the Allies’ cause is theirs also.

In Canadians the news of the sinking of the Lusi-
tania and the loss of so many innocent lives has arous-
ed a feeling of repulsion towards anything German.
It is not mere hatred of an enemy; but a feeling of
loathing, -such as one has for a common murderer.
Even of the Prussians we expected something more
noble than this. That the soldiers despised even the
civilians of their own country was commonly believ-
ed; but that they would murder unarmed Belgian citi-
zens, buteher wounded soldiers and sink passenger
ships without warning is a revelation. There is but
one way to treat these eriminals. An overwhelming
force must be provided. Every citizen of the Empire
must assist in the task of punishing the murderers of
babes.

THE CANADIAN MINING INSTITUTE

In a letter to the secretary of the Canadian Mining
Institute, Mr. B. Neilly, of Cobalt, refers to differences
of opinion as to the character of the Institute. He
asks whether it is a technical society or an assoeciation
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to further the interests of the Canadian Mining Indus-
try. The question is readily answered by the follow-
ing extract from the Charter:

““Whereas the persons hereinafter named have, by
their petition, represented that an association known
as the Canadian Mining Institute has been founded by
the said persons, and others, for the following pur-
poses, namely :

“First, to promote the arts and sciences connected
with the ecomomical production of valuable minerals
and metals, by means of meetings for the reading and
disecussion of technical papers, and the subsequent dis-
tribution of such information as may be gained through
the medium of publications. Second, the establish-
ment of a central reference library and a headquarters
for the purpose of this organization. Third, to take
concerted action upon such matters as affect the min-
ing and metallurgical industries of the Dominion of
(Canada. Fourth, to encourage and promote these in-
dustries by all lawful and honorable: means. And
whereas the said persons have prayed that it be en-
acted as hereinafter set forth, and it is expedient to
grant the prayer of the said petition: Therefore Her
Majesty, by and with the advice and consent of the
Senate and House of Commons of Canada, enacts as
follows:

““1. John E. Hardman, George M. Dawson, William
A. Carlyle, Charles Fergie, John Blue, B. T. A. Bell,
A. W. Stevenson, James McArthur, Archibald Blue,
William Hamilton Merritt, F. T. Snyder, Henry S.
Poole, Wilbur L. Libbey, Robert G. Leckie, Clarence
H. Dimock, Geo. E. Drummond, Geo. R. Smith, J.
Obalski, John J. Penhale, R. G. MeConnell, Frank C.
Loring, John B. Hobson and William Blakemore, to-
gether with such persons as hereafter become mem-
bers of the Institute are hereby incorporated under
the name of ‘The Canadian Mining Institute,” here-
inafter called the ‘Institute,” for the purposes set forth
in the preamble.”’

The first two by-laws as to-membership are:

““1, Members shall be persons actually engaged in
the direction and operation of mining and metallurgi-
cal works, mining engineers, geologists, metallurgists,
chemists and such other persons as the Council may
decide are eligible through connection with mining
,affairs. :

€2, Associate members shall be persons directly or
indirectly associated with or interested in the busi-
ness of mining, but not included under Sec. 1. Asso-
ciate members shall be entitled to vote, but may not
hold office.”’

The charter and by-laws make it clear that the
Canadian Mining Institute was not intended to be, and
it is mot, merely a technical society. The Institute
has a far larger purpose to serve.

ASPHYXIATING GASES IN WARFARE

It seems a waste of time to indulge in further recrim-
ination of the Germans because of their inhuman mode
of warfare. We are now resigned to the inevitable pro-
verb: ““What can one expeet from a pig but a grunt?’’
But the latest barbarism, that of the use of asphyxiat-
ing gases, chlorine and bromide, is of particular interest
to miners, because the Germans seem to have used
oxygen breathing apparatus in their deadly work.
Roland Hill’s despateh to the Montreal Star, of the 26th
April, says: ‘‘Front ranks opened -up close to our
(Canadian) trenches, and hand-grenade men, with spe-
cial breathing apparatus, broke through with gas
bombs.”’

The British Government despatched Dr. J. S. Hal-
dane, whose name every miner knows from his exhaus-
tive researches into mine gases and their effects on the
human organism, and his experiments on oxygen
breathing apparatus—to report on the nature and ef-
fects of the gases used by the Germans. Dr. Haldane
states men who breathed these gases died of acute bron-
chitis caused by inhalation of an irritant gas, probably
chlorine or bromide. Chlorine gas is heavy and would
cling close to the ground. No man is better (ualified to
recommend counter-measures than Dr. Haldane, and we
can rest assured that the resources of science are not all
in the hands of our enemies.

It may not be generally known that oxygen breathing
apparatus is part of the equipment of the German Zep-
pelins, and will enable the aviator to breathe with ease
at heights which would render breathing impossible or
very difficult to the unaided human organism. Every
German submarine is equipped with breathing appar-
atus, which gives the occupants an additional lease of
life in case the air inside the submarine for any reason
becomes irrespirable. The same apparatus also enables
men to escape from a submerged submarine, through
the manhole provided for this purpose, and reach the
surface of the water.

Oxygen breathing apparatus have been used by ithe
French in gathering decomposed hodies on the battle-
field.

It may be confidently expected that the British au-
thorities will speedily evolve some form of respirator
which will nullify the devilish devices of our unserupu-
lous foes. There are several large manufacturers in
Great Britain capable of meeting this new requirement
quickly.

One of the German newspapers falsely states the
British have used asphyxiating gases, and suggests that
German scientists with their greater chemical know-
ledge would probably produce a more effective weapon.
It is apparently a favorite trick of the Germans to ac-
cuse their opponents falsely of the use of some unlaw-
ful device of destruction, so as to minimize their own
venality when they themselves commence to use it. But
it may be remarked that the production of deleterious
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gases is a game that two can play, and if the Germans
are prepared to unlock all the destructive forces of na-
ture remorselessly, they may meet some unpleasant sur-
prises in return.—F. W. G.

MelIntyre Porcupine Mines, Limited, will have a
new interest for mining men now that Col. A. M. Hay,
Sir H. M. Pellatt, W. J. Sheppard, J. B. Tudhope and
J, P. Bickell are on the board of directors. These
men are all Canadians who have been successful in
many business enterprises, and who have the confi-
dence of the public. Col. Hay is especially well known
to mining men, being one of the most highly respected
members of the Canadian Mining Institute.

The copper market continues to furnish sensations.
The demand seems to grow as the price advances.
Ordinary brands are finding a ready market at 19
cents per pound, and special brands of Michigan cop-
per are in demand at 23 cents.

Dr. Waldemar Lindgren states that 100,000,000
pounds of tin, equivalent to about $40,000,000, is need-
ed annually in the United States and is imported. This
splendid market for tin should he kept constantly in
mind by prospectors. It is not at all unlikely that
there are tin deposits in Canada.

After June 1 the office of the Canadian Mining
Journal will be in the new Purman building, 263-265
Adelaide street west. Call and see us in our new home.

The Cobalt branch of the Canadian Mining Institute
has arranged for an excursion to Porcupine May 17-20.
A number of mines and mills will be wvisited, and a
meeting to hear methods deseribed will be held on
Tuesday evening. A committee, composed of Porcu-
pine mine managers, will have charge.of the program.

POTASH DEPOSITS IN SPAIN.

Particular interest attaches to the proposed Spanish
potash law, in view of the fact that the American Agri-
cultural Chemical Company said in its recently publish-
ed annual report:

“‘Within the past year an important discovery of
potash salts has been made in Spain, and through the

opportune presence of your chairman in that country at

the time the Spanish Government’s examination of
these_ deposits had been completed, your company has
acquired from the Spanish Government some large con-
cessions in the territory examined.

"‘These properties are now bheing surveyed, under the
direction of an eminent Spanish mining expert, pre-
paratory to boring them for potash. These deposits
appear to be in every way similar to those of Germany,
and, so far as reported upon, they are richer in quality

and lie at a considerably less depth than the German
deposits. '

““‘It appears, therefore, as if Germany’s potash mon- -

opvo.ly might be broken, and your company placed in a
position to obtain its potash from Spain in the near
future.”’

OFF KINSALE

By B. F. Griffin, in Boston News Bureau.

“Only the baby’s cap floating showed where more
than a score sank.”’—News item.

An admiral, bearded, ponderous, grim,
At his desk with charts bespread,

And some four thousand miles from him
A babe in a trundle bed,—

How could they meet and when and where
And their alien paths collide?

Go ask yon mist-loved headland there
Long brooding above the tide,

With candy-stick lighthouse capped red-white
And girt with the fishers’ sail,

. That the Dane kings saw and Armada fight,—
Ask the Old Head of Kinsale!

In sight of the rude, warm fisher cot

At foot of the watching cliff, E
Only ‘a little white cap afloat

O’er grave of a foundered skiff.

More souls—two thousand,—various wrapped
‘With flesh and with cirecumstance,

Were in yon steel-gilt-plush cage trapped,—
Two-thirds had never a chance!

But what of number or of weight
In souls or in gold or steel?

To the rocking babe ’twere equal fate
Had his cradle been the keel!

An admiral, bearded, ponderous, grim,
At his desk with charts bespread,
And some four hundred miles from him

A babe in an ocean bed!

CORRESPONDENCE
STIMULATION OF PROSPECTING.

To the Editor of the Canadian Mining Journal:

Sir,—As I have for nearly twenty years followed the
ocecupation of prospecting, I am, of course, interested in
any suggested attempts to stimulate prospeeting.

By a prospector I mean a man whose occupation is
searching for minerals, expecting, as a reward for his
labor, to mine and dispose of minerals found, or to sell
his rights to others. In either case, security of title,
character and value of ore and nearness to a market
are the most important points to be considered. It
therefore follows that it is unprofitable to prospect too
far from where transportation facilities are available
or in course of being provided. While Canada is to-
day fairly well supplied with railroads, the wmineral
bearing areas through which these railways run are also
pretty well staked into mining claims, but not develop-
ed, nor even properly prospected.

Old camps, mills and other mining machinery, evi-
dence of the operations of J. Rufus Wallingford and
Blackie Daw, are to be found; but no work is being
done. Dead and all but deserted mining eamps, of
which mementoes in the form of mining shares are to
be found in nearly every home in the United States,
Canada and Europe, are not good advertisements, nor
inducements for further investments in any new min-
ing ventures, be they ever so legitimate.
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As a result, the prospector is obliged to go far afield
where discoveries are of doubtful value.

As conditions are to-day the prospector is idle, for
his occupation is no longer profitable. As a matter of
fact, he is claim poor.

At the same time, we find that Ontario and other
(Canadian mining companies are investing their surplus
capital in mining industries in the United States, Mexi-
co and Central America. Surely they would rather in-
vest and operate in their own country, were conditions
as favorable at home as they are abroad..

Then what is the matter with the conditions at home ?

First. Terms, as usually asked, by owner or owners
of mining claims, are considered by mining companies,
looking for investments, as prohibitive.

Second. Ownership and title, as applied to defunct
mining companies’ properties, are too obscure.

Third. Too far from railway or other transportation
facilities to make operation profitable.

As a remedy I would suggest that a sufficient tax be
imposed on all leased or patented mining eclaims, on
which a required amount of work had not been per-
formed during the year, so as to make it unprofitable
to hold mining lands without attempting to do mining.
And in default of work being done or tax paid, the
ground should become open for prospecting and stak-
ing. Such a law would open large areas of mining
lands near to transportation; would also stimulate min-
ing and prospecting, and curtail, if not eliminate, the
operations of ‘the wild catter and his brood. Then by
the time that the mineral resources that may be in the
unexplored North of Canada were needed, the Geologi-
cal Survey Department would have that country sur-
veyed and maps would be available to guide the pros-
pector and miner. This would help eliminate the
gamble ever present in prospecting and mining.

I am fully aware that to suggest that owners of leas-
ed or patented claims be required to do work or pay a
tax, is about equal to disturbing a hornets’ nest. But
the mining companies who make a profit of mining and
are employers of large numbers of men, are paying
taxes, and the prospectors, up to the time of securing
a lease or patent, are required to do so much work year-
ly or lose their claims. - Then why should those who hold
mining land without doing any work not be required to
pay for that privilege?

The prosperity of the mining industry, as well as the
Canadian people, is not measured by the amount of
mineral land disposed of to individuals or companies,
but by the number of people who are employed by that
industry and the amount of metal recovered.

‘If the present system is continued Canada will, in the
course of a few years, be in the same position as the
United States is to-day, having no new country to pros-
peet and explore.

In the meantime isolated mines, scattered over the
country, fichting for their lives against an ever increas-
ing cost of operation, are continually asking the Gov-
ernment for aid in providing the necessary facilities of
transportation. Gowganda is a typical example of such
a case. Of the thousands of claims leased, only three
properties are working. A few leased claims are still
owned by the original locators, but thé majority are in
the hands of bankrupt stock companies and speculators,
who have no notion of ever doing any active mining or
allowing the development of their properties hy others
who may wish to do it, before first securing a substantial
cash payment. And the attitude adopted by the offi-
cials of the Bureau of Mines towards those who have
attempted to prospect and locate lapsed mining claims,

is not caleulated to stimulate prospecting on any of
the several hundred claims posted in the Recorder’s
office as cancelled for the lack of performance of work.

Under those conditions new discoveries of mineral
can hardly be expected to be made. As a result, the
camp is slowly dying for the lack of opportunity to
make good.

As those conditions are more or less general through-
out Canada, is it then any wonder that the mining men
from the Atlantic to the Pacific are asking: What is
the matter with and what can be done to stimulate pros-
pecting ?

Suggestions have been made that prospecting parties
be sent out by the Government and that we establish
State batteries. These would, at best, give only local
and temporary relief, as only in some respects are all
mining camps alike. All camps are hampered in their
progress by idle claims. Hvery camp needs cheap
power, in order to carry on mining. ‘As idle claims are,
more or less, a result of lack of cheap power, Govern-
ment aid by supplying cheap power would go a long
way towards relieving the situation and would be self-
supporting. '

The Ontario Government possess the opportunity to
demonstrate the practicability of my suggestion, with-
out any financial risks being involved, by erecting at
the Indian chutes on the Montreal river at Elk Lake, a
Hydro-Electric power plant for the purpose of supply-
ing eleetric power to Gowganda mines. If not found
profitable to the Government the power could be used
for the electrification of the T. and N. O. Ry.

Yours, ete.,

_ L. HEDLUND.
Gowganda, May 10th, 1915.

SHOULD ONTARIO HAVE GOVERNMENT BAT-
TERIES?

Mr. T. A. Rickard writing editorially in the April
17 issue of Mining Press on the article by Mr. Geo.
R. Rogers, ‘““‘Should Ontario have Government Bat-
teries,”” April Canadian Mining Journal, says:—

We have some personal knowledge of the Govern-
ment-owned plants in Western Australia, and can say
that on the whole they have bheen a decided success.
They have been the means of stimulating mining and
prospecting in many remote districts where no plant
for recovering gold was available, and in localities
where the freight to a custom-mill is prohibitive. Even
when a group of small properties contains good ore,
the collective owners cannot afford to erect a plant,
and so in time are forced to close. Then the Govern-
ment steps in and provides the means whereby the
gold is extracted at reasonable cost. Discontent is
not unusual among miners who have not received the
vield they expected, but who ever heard of a prospec-
tor who did not over-estimate the value of his ore?
In Western Australia there are 37 stamp-mills and
cyanide-plants operated by the State. These cost
£332,378, and have treated for small mine-owners a
total of 960,989 tons of gold ore yielding £4.109,321
and 64,920 tons of tin ore producing £80,835. It is
certain that without these Government mills most of
this metal would never have been recovered. The
effort has stimulated mining and prospecting. One
objection to the system does exist: the miners often
extract the richest ore in their claims and then aban-
don them, whereas if the men had their own plants
they might develop their properties. ‘
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MINERAL DEPOSITS NORTH OF SAULT STE. MARIE, ONT.

By Charles H. O’Connor.

The Algoma Central Railway in its tortuous route
from Sault Ste. Marie to the little town of Hearst, some
three hundred miles north, on the Grand Trunk Pacific,
passes through one of the most picturesque parts of
Ontario. For the first two hundred miles the country
is rugged and broken, with hills and valleys and in-
numerable lakes and streams. It is clothed with virgin
forests of spruce, pine, balsam, birch, poplar and maple.
The scenery along this section of the railway is en-
trancing. A distant view of the limpid waters of Liake
Superior; the rugged scenery of the famous ‘‘Horse
Shoe Bend’’; the dizzy hewhts of the Montreal river
bridge with the falls thundering two hundred feet be-
low; the misty grandeur of the Agawa canyon; and
the exquisite beauty of Bridal-veil Falls are silent wit-
nesses of the lavishness with which nature has painted
this wonderful country.

The forest abounds with game, moose, red deer, cari-
bou, bear, partridge, ducks and geese. In the lakes
and mountain streams there are brook trout, lake trout,
black bass, maskinonge, pickerel and ‘white fish in
abundance. Small fruits such as strawberries, rasp-
berries and blueberries are very plentiful. The Algoma
(Central Railway Company has erected a number of
cottages at various points along the line for the aec-
commodation of tourists and hunters. These cottages
.':fu‘e rented by the week, or for the season at a nominal
ee.

North of the Height of Land the country is eonmd
erably flatter, and there are fewer rock outcrops. Here
the land is shghtly rolling and somewhat similar to the
prairies of Western Canada. The timber is mostly
spruce, while the soil is clay loam covered in many
places with a few inches of rich black earth.

Gold at Wawa Lake.—Back in the spring of 1897
gold was discovered at Wawa lake in the Michipicoten
district: Am extract from a report by the late Prof. A.
B. Willmott, sums it up as follows:

““In pursuance of instructions from the Director of
the Bureau of Mines, I left Toronto on September 10th,
1898, to make a geological examination of the Mlohl-
picoten mining division.

“For some time a little prospecting had been going
on in the Michipicoten district, but no valuable dis-
coveries had been made. Durmg the early summer an
Indian named Thaddy showed specimens of quartz
carrying free gold at Missinabie. For a consideration
he pointed out, to James Dickinson, of North Bay, the
situation of the vein on Wawa Lake. Samples were
obtained, and rich assays were the result. On the first
report parties hurried into the district from Sault Ste.
Marie and were successful in locating other veins ecarry-
ing free gold. Their glowing reports were the foun-
dation of most sensational articles in Canadian and
American journals, many referring to the district as
another Klondike.
ters of the continent, and even women came into the
district as prospectors.

““Many prospectors, utterly unfit for their duties,
unused to hush life, unable to canoe, often not knowing
quartz when they found it, were induced to go into the
district by the glowing accounts. It is not surprising
that many quickly left. Unfortunately they told their

. Eleven assays made for Mr.

Men began to arrive from all quar-

friends that there was no gold in the country, when
they should have said that they failed to find nuggets
which could be shoveled into bags without the pros-
pectors being forced to get out of their canoes.

““The excitement, however, brought other classes of
men, some of them old prospectors, and others with ex-
perience of bush life. Many of these made finds, and
still more of them were convineed that the district
was well worth prospecting.”’

In a later report Mr. Willmott says in prn‘r

“The Mackey claim (which was originally the Dick-

“inson claim), situated one and one half miles south of

Wawa city in Wawa lake, was discovered by an In-
dian named Thaddy. A sample composed of small frag-
ments taken at random from many points on the vein
vielded in my laboratory $65.50 to the ton in gold.
Mackey ran from $13 to
$145 to the ton. The veins vary from one to four feet
in width and have been stripped for six hundred feet.”’

Several years later the Bureau of Mines Report, 1906,
summarized the district as follows:

““The Michipicoten region first attracted attention in
1897 as a gold mining distriet, hundreds of locations
being taken up in the next two or three years to the
north of Wawa lake. On many of these, gold speci-
mens of a very promising kind were found, but none of
the prospects discovered can be said to have developed
into mines, except the Grace, which was worked for
some time, apparently at a profit, by the Lake Superior
Power Co.”

Grace mine.—Thus the first real mining ‘‘boom’’ in
Algoma district was created. Of the hundreds of claims
staked the great majority were abandoned on account
of the searcity of fuel, lack of capital and adequate
machinery to work them. The Grace mine was oper-
ated for several years by the Lake Superior Power
Company, during which time the main shaft was sunk
to a depth of some three hundred feet. A few gold
bricks were sent to the banks at Sault Ste. Marie; but
during a financial stringency in 1905 the mine was
closed down. It changed hands several times until it
finally hecame the property of the Le Page Mmmg Co.
The vein at the three hundred foot level is four and
one half ft. in width and shows free gold. The mill
was run spasmodically by the Le Page Co.. and ‘‘clean-
ups’’ aggregating $30,000 were made. The property
is now under option and no doubt active operations
will recommence at a very early date. The Michipi-
coten district was diseovered at a very unfortunate
time. .Money was scarce and it was almost impossible
to interest capital in Ontario gold. The surface show-
ings are good and the Grace mine has proven that the
values hold with depth, so it is reasonable to suppose
that the Michipicoten gold fields will yet come into
their own.

Helen iron mine.—About the time of the Michipi-
coten gold boom, the late Ben Boyer, while pros-
pecting in the distriet for gold, discovered the Helen
iron deposit, and Mr. Alois Goetz, of Sault Ste. Marie,
Michigan, staked the Josephine and other iron pro-
perties.

The Helen mine was purchased from Mr. Boyer by
the late Mr. E. V. Clergue and later turned over to the
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Lake Superior Corporation. This property is too well
known to require a detailed description here; but it is
interesting to note that up to date over 1,500,000 tons
of hematite ore has been mined, the largest portion of
which was shipped to Sault Ste. Marie, where it was
converted into steel rails for the various great railway
svstems of Canada.

Josephine iron mine.—At the Josephine, which is
about ten miles north of and on the same range as the
Helen, some 500,000 tons of good hematite ore has been
proven up. On bhoth the Josephine and Helen there are
immense deposits of siderite (carbonate of iron) which
have not as yet been mined.

The Magpie iron mine is located about twenty miles
north of the Helen. This property was acquired by the
Lake Superior Corporation from Messrs. Blackendon,
Burke and Gibson in the summer of 1910. In July of
the following year a railway branch was completed
connecting it with the Michipicoten Division of the Al-
goma Central Railway. The ore is a siderite and mag-
netite and it is necessary to roast it to eliminate the
sulphur and carbonic acid contents before it is smelt-
ed. A roasting plant with a daily ecapacity of one
thousand tons and costing in the neighborhood of one
million dollars has been constructed for this purpose.
The operation of this plant was looked upon by many
as an experiment and was watched with keen interest
by engineers throughout the country. It must be gra-
tifying to the officials of the Liake Superior Corpora-
tion to know that it has proven an unqualified success,
and that their expectations have been more than re-
alized in regard to the low cost of production and the
excellent quality of ore thus produced. Over twelve
million tons of ore have been proven up. The mine
is operated electrically from power developed at Steep
Hill Falls on the Magpie river.

Iron Mountain, which is perhaps the most gigantic
magnetic iron deposit yet discovered in Ontario, is situ-
ated at Mile 182 on the Algoma Central Railway and
some four or five miles south of the main line ‘of the
Canadian Pacifie Railway. It was located by Mr.
Harry Dreaney, of Toronto. In deseribing its diseov-
ery Mr. Dreaney says: »

““In the summer of 1910 my attention was drawn to
this district by some samples of very rich gold ore
brought to Toronto by Messrs. O’Connor and McKad-
den of the Soo. T interested some friends with myself
in investigating the find and during the time of prow-
ing up the gold, I personally sent prospectors over the
surrounding country. The iron was among samples of
highly mineralized quartz which the men brought in
for inspection. I made a trip for investigation and
found that the iron outcrop appeared to be of some
extent. Strange to say I could not keep my men on it,
as after T had ordered them to leave all the quartz
veins alone and follow up the iron, I found on my re-
turn that they had abandoned it and gone off again
" developing the quartz veins. The ‘lure’ of the gold
was strong on them. They had to be impressed that
the iron had more attraction for me than the gold. But
after they hecame acquainted with its possibilities they
were quite efficient in tracing out the deposit by the
strike and the magnetic readings of the dip needle.
Judge John McKay had prospectors in the field about
this time and staked some claims on the west end of
the range.”’

The deposit has been traced for a distance of ten
miles, and it varies in width from forty to one hund-
red and forty feet. It has been purchased under con-

tract from Mr. Dreaney by the International Steel Co.,
Ltd., who purpose installing a concentrating plant at
a cost of approximately one million dollars. Power to
operate the plant has been arranged for and will be
transmitted to the property from a developed power
within the district.

The ore consists of alternate bands of high and low
grade iron intermixed more or less with silica. The
average percentage of iron is low, being probably 35
and 40 per cent., but the ore is practically free from
phosphorus, sulphur and titanium.

In discussing the low grade iron deposits of this dis-
triet the late Mr. B. A. Sjostedt, who was consulting
metallurgical engineer for the Lake Superior Corpor-
ation at that time, says:

““The great economy in using high grade and pure
furnace material, even when high in cost per ton, in-
stead of a medium grade ore obtainable at a low cost,
is being more and more realized by progressive blast
furnace managers. The saving consists not only in a
much more than proportional yield of pig iron and a
much more than corresponding low fuel consumption
per ton of pig iron produced, (owing to the purity and
porosity and the higher oxidation of the iron in the
briquettes which make them easily reduced), but also
in the production of a first-class iron, which causes no
trouble during its different stages of conversion and
produces a high grade steel at a minimum cost. This
latter advantage is not yet sufficiently appreciated in
this country, but has long been recognized in Sweden
where quality steel has proven the saving of the iron
and steel industries in spite of the high cost of blast
furnace fuel. A great many plants for the concentra-
tion of low grade iron ores (especially silicious mag-
netite) have therefore lately been installed in Europe
and among them concentrating and briquetting plants
in Sydstvanger district in Northern Norway. The ore is
very similar in structure and composition to the ore of
this district, averaging about 37.5% iron and 44 % silica
and is low in phosphorus. sulphur and titanium. By
means of the Grondal method it yields a concentrate
which averages about 67% iron, .006% phosphorus and
.008 sulphur. Owing to the excellent results that have
been obtained in the furnaces in Germany and England
when using these imported Swedish concentrates, Eng-
lish and German capital have been freely available in
Sweden and Norway for the installation of concentrat-
ing and briquetting plants at the Swedish and Nor-
wegian mines. However, there is no need of going to
Europe for seeing such plants in operation, as several
(Grondal plants have now been erected in the United
States among which T lately visited that of the Penn-
slyvania Steel Co. at Lebanon, Pa., where 600 tons
of ore are concentrated and nodulized daily. The results’
from this class of furnace material have here been ex-
ceptionally encouraging: General Manager Lee telling
me that this company has lately erected a 1,200 ton
plant in Cuba and that he expects to double his own
plant, and looks forward to the time when he would
need to use nothing but concentrates, as his records
show that with concentrates alone he has heen able to
double his furnace output and decrease his furnace con-
sumption 50 per cent. as compared with the old records
when using the roasted Cornwall ores. The ordinary
fuel saving and inecrease in blast furnace output, even
when using high grade natural ores, amounts to 20 per
cent.

This is the class of ore on which the future steel in-
dustries of Canada and perhaps of America must de-
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pend. Over 75 per cent. of the iron ore used in Ontario
blast furnaces comes from the United States, but with
the rapid development of our immense deposits the
time 'will shortly come when our steel industries
will not only be supplied with ore mined exclusively in
Canada, but we will also have an abundant supply for
export.

Goudreau pyrite mine—At Goudreau lake, some two
miles East of Goudreau station on the Algoma Central
Railway, the Madoé¢ Mining Company, a subsidiary
company to the General Chemical Company of New
York, N.Y., have for the past two years been engaged
in diamond drilling an iron pyrites property which they
have under lease from the Liake Superior Corporation.
An immense body of ore has lbeen proven up and with
the completion of a railway spur which is now under
construction to connect it with the Algoma Central
active mining operations will commence. This ore is
mined exclusively for its sulphur contents and is used
extensively for the production of sulphuric acid. Some
50,000 tons of ore will be gotten out this summer from
this property and shipped to the company’s refinery for
treatment. A large number of men will probably be
employed.

Prospects—In addition to the above mentioned mines
there are a number of prospects which are well worthy
of mention. Among them being the Camphell-Murdock
iron properties, five miles West of Wabos siding, where
it has been estimated that there are upwards of eight
million tons of magnetic iron ore: the Morrison and
Wilcox properties which adjoin the Goudreau and on
which there are large deposits of iron pyrites; and the
Cameron and Byrne pyrites properties six miles East
of Mile Sixty where an exposure of several thousand
ft. of 40 per cent. ore has been uncovered.

The country, except in the vicinity of the railways
and along the principal rivers and lakes, has only been
roughly prospected. With a systematic examination
there is every possibility that numerous other valuable
mineral discoveries will be made.

Timber—Extensive lumbering operations have been
going on in this district for several years and while
large portions of this territory—especially in close prox-
imity to the railways and large streams—have been cut
over, still there are vast areas which have mot as yet
been touched. The Lake Superior Paper Co. are perhaps
the largest operators. Thousands of cords of spruce
are required to keep their large mechanical and chemi-
eal pulp mills at Sault Ste Marie going continuously.
This plant has a eapacity of over two hundred tons of
vuln per day and as it takes approximately one and one
half cords of wood to make one ton of mechanical and
chemical pulp, nearly one hundred thousands cords of
spruce are used annually. The cutting of this timber
gives employment to hundreds of men during the winter
months at the company’s various lumber camps through-
out the district. Tiast winter some thirty thousand eords
of pulp wood were purchased by a large American con-
cern from the settlers and jobbers in the vicinity of
Hearst and shipped by rail to the paper mills at Ap-
pleton. Wisconsin. Together with the operations of the
above mentioned companies and several other smaller
companies the total output of pulp wood for the winter
of 1914 and 1915 will exceed two hundred and fifty
thousand cords. Of this exceedingly large amount, one
hundred thousand cords is for domestic use and the
balance of one hundred and fifty thousand cords for
exnort to the United States.

There are also several large concerns who are cutting
pine timber almost exclusively. During the spring

¢ drive”’ thousands of pieces of this timber are floated
down the rivers and streams tributary to Liakes Superior
and Huron and find their way eventually to various
saw mills, where they are cut up into board lumber and
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Sketch Map of District North of Sault Ste. Marie, Ont.

dimension timbers for the markets of the world. Many
cords of hardwood are also cut, some of which are used
in the manufacture of charcoal and the balance for
fuel,
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With the exhaustion of the timber supply in other
localities the importance of these vast resources cannot
be underestimated. The industry is practically in its
infaney as yet, and as it grows, it will mot only attract
other new industries, which will give employment to a
correspondingly greater number of men, but will also

net the Province -dnd incidentally the penp]o of the dis-

triet many thousands of dollars.

Water power—Exclusive of the forty-four thousand
horse-power, which is Canada’s share of thé immense
power flowing over the St. Mary’s rapids at Sault Ste
Marie, there is more than one hundred thousand horse-
power in the numerous falls on the Michipicoten River
and Steep Hill Falls on the Magpie River, none of which
powers are heing utilized. The energy is available when
required and will prove a valuable asset in the develop-
ment of the country.

FIRST AID TO THE INJURED AT
METALLIFEROUS MINES

British Columbia was the first province in Canada to
make statutory provision  for compulsory mine-rescue
training and equipment at coal mines, its Coal Mines
Regulation Act, 1911, having included this protection
for its coal-mine workers employed underground. Last
vear a heginning was made hy the British Columbia De-
partment of Mines to induce men employed in and
about metalliferous mines to attend classes for instruec-
tion in ‘“‘First Aid to the Injured,”” and at a meeting of
the Western Branch of the Canadian Mining Institute,
held in Vietoria on March 11, Mr. Dudley Mitehell,
of the departmental staff, informed those present that
during nine months since his appointment-as instructor
in “First Aid’’ he had organized classes at a number
of the larger metalliferous mines in the province and
that between 400 and 500 men had attended and re-
ceived instruction chiefly from duly qualified medical
men acting as surgeon-instructors under the auspices
of the British Columbia Council of the St. John Ambu-
lance Association. The work had been in some measure
interrupted by the closing of some of the mines, conse-
quent on the disturbance of the metal markets by the
outbreak of war in Europe, but in some mining camps,
notably at Rossland, numbers of men had continued
attending the instruction classes and a fair proportion
of them had passed examination and obtained the St.
John Ambulance Association certificate of competency
to render ‘“First Aid to the Injured.” In addition,
Mr. Mitehell had given instruction in the use of the
pulmotor. which automatic resuscitating machine has
heen obtained for use in cases of emergency at the
mines of the Consolidated Mining and Smelting Co.,
the Granby Consolidated Co., the Britannia Mining and
Smelting Co., and others, not taking into account the
coal-mining compameq also provided with this uqeful
adjunct to their mine-reseue apparatus.

At various meetings during the last three years the

Western Branch of the Canadian Mining Institute has
had papers and addresses on the subject of First Aid
and, too, has given demonstrations of the use of the
pulmotor. Gradually there has come about an in-
creasing recognition of the necessity for making pro-
vision for rendering ‘‘First Aid to the Injured’’ to
other workers than those employed in coal mines, the
latter having already been benefitted hy an enactment
requiring that certain of the mine officials shall have
obtained a ‘‘First Aid’’ certificate of competency. In

this direction the efforts of the Chief Inspector of
Mines to secure for the metalliferous miners, as well
as the coal miners, as much protection as possible
against unnecessarily serious results from acecidents
or sudden attacks of sickness until skilled medical
or surgical services shall be available, have been sup-
plemented to an important extent bv the enactment
recently by the Legislative Assembly of British Colum-
bhia of ““An Act for the Protection of Workmen En-
gaged in Industrial Operations,”’ submitted to the
Provincial Legislature by the ropm&ontdhve of a con-
stituency on Vancouver island in which there are oper-
ating coal mines. The bill makes provision for vari-
ous classes of workmen heside miners, but its effect in
the cases of numerous metalliferous mines was fully
recognized when it was under discussion. The act is
as follows:

1. This Aet may he cited as the ‘‘Ambulance Aect,
1915.%

2. Every employer of labor directly or indirectly
operating any mine, camp, eonstruction-work, or in-
dustry employing more than thirty persons, and being
situated more than six miles from the office of a medi-
cal practitioner, shall at all times maintain in or ahout
such industry or works at least one person possessing a
certificate of competency to render first aid to the in-
jured, and shall also provide a good and sufficient
ambulance box or boxes.

3. The Seecretary of the Provineial Board of Health
shall determine the qualifications necessary to obtain
a certificate of competency to render first aid to the
injured, and any duly qualified medical practitioner
may issue certificates in accordance therewith.

4. Any employer of labor directly or indirectly op-
erating any industry or works subject to the provisions
of section 2 of this Act shall forward to the Provineial
Secretary the name of the person qualified to render
first aid. and the number of his certificate of compet-
ency, and any employer directly or indireetly operating
for more than six days without such competent person
shall, upon summary conviction, be liable to a penalty
not exceeding fifty dollars, and. in default of payment
of such, to imprisonment for a period of not more than
three months.

5. Any incompetent person presuming to possess a

certificate in accordance with the provisions of this

Act shall. upon summary conviction, be liable to a pen-
alty not exceeding fifty dollars, and in default of pay-
ment of such, to imprisonment for a perlod of not more
than three months.

6. This Act shall not apply to coal-mines operating
under the ‘‘Coal-mines Regulation Aect.”’

7. This Act shall come into effect on the first day of
January, 1916.

W. F. FERRIER HONORED BY UNIVERSITY OF
ALBERTA.

At the annual convocation of the University of Al-
herta, in Edmonton, on April 28th, the degree of D. Se.,
(Honoris Causa) was conferred on W. F. Ferrier, B.
Se., F.G.S., mining engineer and geologist, of Toronto
AMw. Ferrier was for nine years an officer of the Geolo-
gical Survey of Canada, and is well known as a min-
eral collector. He has spent many ardent years on field
work in Western (fanada and the United States. He
has also made extensive donations to the museum eol-
lections at the University of Alberta, and has assisted
in building up the Geological Museum equipment.

e
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PROSPECTING BITUMINOUS SAND IN ALBERTA®

By S. C. Ells.

The necessity of carefully and systematically pros-
pecting any area of bituminous sand as a preliminary
to actual development is, of course, obvious, and until
this has been done it is impossible to -definitely express
an intelligent opinion regarding the value of a deposit.
Incidentally, it may be noted that a certain degree of
danger attends such work. During warm weather,
large and small masses of bituminous sand flake off and
fall from exposed faces. After rains, heavy slides of

loosened material are frequent along the more precipi-

(

minous sand must also be classed as overburden, and re-
moved as such. Moreover, contour maps of small areas
in the vicinity of eleven of the more promising outerops
indicate wide variation in surface elevations, often
within narrow limits.

Types of Machines, etc.—Types of machines for prov-
ing depth and character of overburden are well known,
and require little comment. A simple churn drill that is
being used extensively in connection with prospecting
work on the iron ranges of Minnesota, is, however, here

Fig. 1.—Arrangement of Auger for Boring Bituminous Sand.

tous outerops. The following are among the more im-
portant conditions to be considered.

Overburden.

Even a casual consideration of the measurements of
sections will indicate the importance that will attach to
this feature, since everywhere in Northern Alberia the
bituminous sand is overlaid to some extent. In certain
cases, gravels and clays, in others, stratified sandstones,
shales and ocecasional thin quartzites constitute the
overburden; while, in many instances, low grade bitu-

*Extract from a report on the bituminous sands of Northern

briefly referred to. Such a drill is found to be satisfactory
in determining depth of overhurden when the material
consists of sand, gravel and clays. As illustrated in
Fig. 1, the three members of the head frame, which is
30 to 40 ft. high, consist of two squared legs about 5 in.
by 6 in., and a heavy ladder; the latter being of service
in connection with necessary work about the upper part
of the rig. Light poles, spiked to the ladder and legs,
earry plank scaffolding. A 114 in. hemp rope supports
the casing, drill, ete., also operates the 250 1b. hammer
used in driving the casing. This rope runs over an 18

Alberta, Mines Branch, Ottawa, 1915.)
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in. sheave placed in the upper end of the ladder, and
from thence passes around a capstan as shown in Fig.
1. In driving the casing, or in operating the drill, an
attendant checks or loosens the rope, and thus controls
the height and frequency of the drop of the hammer.
The casing used is 3 in. heavy wrought iron, lengths

In commencing a hole, the easing is first driven down
until it no longer sinks easily. Water is then pumped
down through the wash rod, and passes out through
small holes in the faces of the bitt. This water mixes
with the material churned up by the bitt, and, rising
through the casing, overflows at the casing head. Here

Fig. 2.—Typical Example of **Churn’’ Drill. . .

being usually about 20 ft. Wash rods of 114 in. wrought
iron are' passed down through the casing, and carry a
bitt at the lower end. In driving the casing a T coup-
ling is usually secrewed to the upper end in order to pre-
vent damage by the hammer. By means of a 6 ft. bar
cl'.amped about the casing, a slow turning movement is
given, which tends to prevent binding.

the material from the hole is either wasted or run into
settling boxes, for further examination. It may be noted
that in soft ground. such as sand, a bitt is not required,
the water merely flowing through the lower open end
of the wash rod. Usually the casing is easily driven
after the wash rod. In tough clay, however, it is often
desirable to first spring the hole with 60 per cent. dyna-
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mite. Boulders when encountered are also shattered by
the use of dynamite, rods and casing first being
drawn up a sufficient distance. After passing through
the overburden, holes may be continued, in the case of
bituminous sand, by means of an auger, or other suit-
able appliance.

A rig such as the above can be operated by two men,
though a crew of three will get better results. In fa-
vorable ground 30 to 50 ft. of hole per day can be
driven.

A 10 h.p. engine similar to that shown in Fig. 1,
weighs about 1,400 1b., and a 20 h.p. boiler about 3,000
1b. These are easily capable of sinking and casing holes
to a depth of 150 ft. Moving with stone boat and wagon,
and setting up, need, therefore, present no serious diffi-
culty. The total cost of boiler, engine, pump, pipe,
tools, ete., should not exceed $1,200. Such equipment
may usually be purchased sezond hand at a somewhat
lower cost.

Variation in Thickness of Bituminous Sand.

Owing to the general uniformity of elevation of un-
derlying limestones, and to the undisturbed condition
of much of the overlying strata, when present, the thick-
ness of bituminous sand in any deposit within a reason-
ably limited area will probably be fairly uniform. The
outerops are, however, often partially concealed by drift
and talus piles, which will necessitate extensive excava-
tion before accurate measurements can be made. Fre-

‘quently a portion of a bed extends below water level, in

which case boring must also be resorted to.

Variation in Quality of Bituminous Sand.

Variation in per cent. of bituminous content, grad-
ing of mineral aggregate, percentages of sulphur, ete.,
will be met with, often within narrow, horizontal and
vertical limits. Such features can only be determined
by systematic sampling to the full depth of the deposit
to be excavated. Two methods may he adopted, each of
which will be found applicable under different condi-
tions.

1. In sampling an exposed face, it is probable that
the best results can usually be had by blasting out a
vertical section. Care should be taken that such a see-
tion exposes bituminous sand in place, for, especially
under heavy overburden, the effects of slips may extend
several feet into the banks. Such slips are not always
easy to detect, since disturbed bituminous sand, even
under its own weight, will resolidify in such a manner

as to leave no surface indication of any disturbance. In

one instance the writer exposed a section 65 ft. high, by
excavating the whole face to a depth of 5 to 8 ft. Al-
though at first the material appeared to be in place, it
was afterwards considered to be all a part of one large
slip.

In connection with excavation such as the above, holes
are most easily sunk by means of a special anger. The
shank of this auger is 74 in. steel, the auger itself being
2 in. in diameter, with seven turns to the foot.  The
cutting edges are drawn to a chisel edge, 214 in. diame-
ter, and nearly at right angles to the stem. The boring
rods for holes up to 20 ft. deep are of 1 in. steel, and 10
or 12 ft. lengths jointed by means of sleeve couplings,
have been found convenient. In order to secure a down-
ward pressure, eireular movable weights, slotted at the
side, are supported hy a collar, held in place by set
screws. The hrake handles, 2 or 4 in number, may be
held in place either by a chuck or simply by a set screw.
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If a set serew is used, the drilling rods must, of course,
be flattened at intervals. A light adjustable tripod and
collar is suggested, since considerable care is required in
holding the rods at any desired angle. In order to pre-
vent the points of the tripod from sinking into the soft
bituminous sand during ‘warm weather, thin, flat, cir-
cular metal plates may be used as indicated. In boring,
it is found necessary to lift the auger at frequent inter-
A Dblock, suspended
from a triangle of rough iron-shod poles, is therefore,
suggested for this purpose. A circular leather collar,
loosely fitted about the auger shaft, will prevent dirt
and borings from entering the hole when the auger is
lifted. A suggested arrangement for sneh a rig is indi-
cated in Fig. 2. Difficulty is often experienced in bor-
ing, especially in passing through the richer heds, and
all parts should be made to stand a total pressure on ‘the
brake handles of 600 1b. The occasional use of small
quantities of distillate in the hole is often essential in
order to ‘‘cut’’ the bitumen and prevent the auger
sticking. Boulders or hard stratum are passed through
by using a churn drill. o

Whenever possible, it is obviously desirable that the
bottom of the hole reach bed rock or other hard stratum.
Before loading, the holes should be sprung, half a pound
of 60 per cent. dynamite being used to every 25 1h. of
black powder subsequently charged. Near the eity of
Santa Cruz, Cal., the City Street Improvement Com-
pany operates an extensive quarry in bituminous sand-
stone, somewhat similar to much of the material of the
McMurray distriet. At this quarry the holes, after
springing, are usually loaded with 175 1b. of black pow-
der, a charge that will throw from the face from 280 to
300 tons of hituminous sandstone.

2. In prospecting at points where overburden is
heavy, some type of light drill may be used to reach the
upper limit of the bituminous sand. Beyond this, a rig
similar to that shown in Fig. 2 should be used, but with
the greater depth heavier rods will be required.

Finally, the following list includes the more import-
ant articles that will be required by the prospector:

Excavating tools, etc.—Shovels (long and short
handles), mattocks, pick axes (extra strong), erowbars,
sledges (8 1b.).

Drilling tools, ete.—Augers,
forge.

Exposives, ete.—Black powder, 40 per cent. to 60 per
cent. dynamite, caps, fuse, battery for firing.

Miscellaneous tools,. as: stilson, pipe, nut, chain and
monkey wrenches, stocks and dies, cold chisels, pincers
and pipe tongs, files.

‘Eq‘uipmen't for rough carpenter work, as: bhrace and
bitts, hammers and nails, chisel, saws, axes, grindstone.
_Miscellaneous: rope, spare set screws, gasoline, fric-
tion top sample eans, with capacity of about 20 cubic

in. Carrying boxes for all small tools and for sample
cans,

drill steel, portable

INTERNATIONAL NICKEL DIVIDEND.

JInternational Nickel has declared a dividend of 5 per
cent. on the common stock payable June 1, to stock
of record May 14. Previous dividends for the fiscal
vear ended March 31, were at the rate of 214 per cent.
quarterly, and as this is the last dividend out of the
earnings for the year ended March 31, the total pay-

ment on the common stock for that fiscal year was
1214 per cent.
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METALLURGICAL PRACTICE IN THE WITWATERSRAND
DISTRICT, SOUTH AFRICA

By F. L. Bosqui, Johannesburg, Transvaal

(Continued from Last Issue.)

This brings me to the subject of the Nissen or
single unit stamp, 16 of which have just been installed
at the Modderfontein B. mill as a result of most fa-
worable trials conducted at the City Deep in 1911.
These trials incontestably demonstrated certain points
of superiority of this type of stamp, showing, for ex-
ample, that pound for pound of dropping weight, the
Nissen stamp crushed about 30 per cent. more rock per
day and had an increased efficiency of 35 per cent.
over the ordinary stamp of equal weight.

The better results obtained appeared to he due to
the elimination of the admittedly weak mechanical
features of the older design. The serious defect of
the conventional 5 stamp arrangement is that it is im-
possible to adjust and distribute the feed properly. It
is obvious that in the multiple box all the stamps are
not doing the same amount of useful work. The com-
plex and mutually opposing currents set up within the
mortar box make uniformity of feed impossible. The
unecrushed ore is not distributed evenly over the dies,
so that coarser pieces are not always most suitably ar-
ranged under the falling stamp. This difficulty in
controlling feed is undoubtedly largely responsible for
broken stems and shoe necks, and the uneven wear on
dies. Another serious defect of the multiple principle
is that with the long screen and the turmoil of pulp
set up within the box, there is no positive discharge of
the crushed ore when reduced to the desired size, and
only that material adjacent to the sereen can be dis-
charged. Another obvious mechanical defect of the
5-stamp principle is that different sections of the mor-
tar casting are subjected to continuous and rapid
blows, which produce a rocking tendency, eventually
loosening foundation bolts. These, if kept tight to in-
sure rigidity, will streteh and eventually break.

The distinct advantages of the single stamp principle
may be summed up briefly as follows:

1. Owing to the mortar being circular, the screen”
can be extended around the stamp for the greater part
of the cireumference of the mortar, so that it is equal-
ly distant from the stamp throughout its full length.
The screen is therefore always at right angles to the
direct splash of the pulp, in the most advantageous
position. ¢ '

2. At each blow of the stamp the pulp is forced
radially against the screen, so that all particles suffi-
ciently réeduced are discharged. Owing to the mortar
box being circular, each time the stamp is raised all
the material in the mortar flushes to the centre, to be
struck by the falling stamp. Tt follows, therefore,
that the uncrushed ore is automatically returned to
the erushing zone, so that the best conditions of fee
are maintained. 4 :

3. The blow being always received in the vertical
axis of the box, the mortar remains rigid on its foun-
dation. This is noticeable in the case of the Nissen
stamps at the City Deep. where, after three years of
use, the box is apparently as rigid on its base as on
the day it was fixed in position.

4. One of the important features of the Nissen box
is that it can be east with a minimum likelihood of

_shrinkage strains, which are so destructive to ordin-

ary H-stamp mortars. The foundation holts give mo
trouble, not bheing subject to undue strains.

5. Another advantage of the unit principle is the
more eontinuous operation and flexibility of the entire
plant, as each stamp can be put out of commission in-
dependently.

6. An interesting feature of this type of stamp is the
comparatively even and flat wear of the dies, which
results from the return wash of the ore to the centre
of the mortar with each stroke of the stamp, and from
the increased number of rotations of the stamp due to
wider cam and tappet faces.

The only objection seriously urged against the single
stamp unit in South Africa is the initial cost of eree-
tion, as compared with the Californian. On the as-
sumption that the single stamp installation required a
longer mill building than a Californian for a corre-
sponding tonnage, we should require longer bins,
greater fall for launders, increased depth of pump pit
and higher pump lift. But this objection is practically
nullified by experience at Modderfontein B., where
tonnages of 14.25 and 29 tons from Californian 1,650-
Ib. stamps and Nissen 2,000-1b. stamps respectively,
both using 0.27 in. aperture screen (9 mesh), indicate
a negligible difference in length of mill required. It
is true that 2,000 1b. stamps in multiple arrangement
have recorded duties as high as 20 tons; but assum-
ing that 1,650 1b. is the economic mechanical limit for
stamps arranged in series of five. the chief objection
to the Nissen stamp may he regarded as unimportant.
On the basis of the above data, 50 1,650 1h. Californian
stamps would erush 713 tons per day; the same ton-
nage can be crushed by 24 Nissen stamps. The former
would require a mill building 117 ft. long, if arranged
in single line; the latter, 133 ft. Even if we compare
the room taken up by the two types of stamp of equal
weight, the disadvantage of increased length of build-
ing for single stamps in this case would be easily off-
set by improved efficiency.

Amalgamation.

The recovery of gold on amalgamated plates is still
a very important department in Rand reduction plants,
m spite of its gradual restriction in some cases to a
relatively small amalgamating area, and the tentative
proposals made from time to time to eliminate it al-
together. It would simplify metallurgy enormously,
both from a- technical and metallurgical point of view,
if the cyanide process could be depended upon to ex-
tract all the gold from Rand ores. In Ameriea, in re-
cent installations, amalgamation is omitted. In these
eases, however, the gold is found either (1) so finely
fhvxded, though free, that its dissolution by eyanide
is _suﬂ‘?eiently rapid and complete. or (2) it does not
exist in amalgamable form. On the Rand, where we
find recoveries by amalgamation as high as 70 per

/
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cent., the greater portion of the coarse gold, variable
in quantity at different mines, is only economically re-
coverable on plates; and there is, therefore, no likeli-
hood of this step in treatment ‘ever being dispensed
with.

Many factors have influenced and changed amalga-
mation practice on the Rand. In the early days ‘‘in-
side amalgamation’’ was carried on in the spacious
and specially designed mortar boxes provided with
plates; but high mercury losses, the impossibility of
obtaining a reliable screen sample, the inconvenience
of cleaning up, and the mecessity of modifying the de-
sign of mortar box to a narrower and more efficient
type for crushing purposes, were the causes of the
gradual abandonment of this practice. Apron battery
plates are still retained in many mills, one to each
battery of 5 stamps, and are of the conventional type,
the average size being 5 by 12 ft., inclined to a maxi-
mum of about 114 in. to the foot. When tube milling
was introduced, making coarser ecrushing  possible,
supplementary plates were placed after the tube mills,
to offset the reduced recovery from the battery plates,
and to recover the gold released in the tube mills. A
shaking movement was imparted to these plates, sim-
ilar to that of a concentrating table, by means of hard-
wood springs, and an eccentric driven from a coun-
tershaft. As many as seven of these plates, 5 by 12
ft., were placed below each tube mill, set at a grade of
about 10 per cent. The shaking mowement was con-
sidered necessary to insure a good distribution and
flow of pulp; but as tube mills became more efficient
and numerous it was found that a stationary table, set
at 18 per cent. grade, was quite as effective; and in
many mills the tube mill plates were changed from
shaking to stationary. 3

The practice at present is as follows: Amalgama-
tion with and without battery plates; classification of
stamp mill pulp in tube mill cones, the underflow of
these going to tube mills and thence over tube mill
plates; the overflow going either (1) direct to the eyan-
ide plant, (2) to a separate set of amalgamating plates,
or (3) to join the main pulp stream leaving the tube
mills. It will be seen that in (1) and (2) only the tube
milled pulp is amalgamated on the secondary plates,
while in ease (3) all the pulp passes over these plates.

This difference in practice is affected by a number
of considerations. We find the Consolidated Gold-
fields using only three stationary plates to a tube mill,
after re-classifying the overflow from the tube mill
cones and by passing a considerable amount of pulp

without secondary amalgamation; while the Rand'

mines, in their newer plants, use six tube mill plates,
and bypass little or no pulp. Undoubtedly the former
method is the simpler; there is less capital expendi-
ture for plant and buildings, less capital held over in
the form of amalgam, and reduced operating expense.
But experience on the Rand would seem to show that
it is impracticable to fix any definite limit for plate
area. By restricting this area to narrow limits an in-
creased burden of extraction is thrown on the cyanide
plant, involving an irregular realization from a con-
siderable portion of the total gold extracted, which is
undesirable where the maintenance of a uniform and
easily available yield is of so much importance from
the point of view of mine administration. But apart
from this consideration, wariations in ore, as regards
grade, coarse-gold content and general composition,

certainly affect amalgamation; and as these factors

cannot be depended upon to remain constant from
month to month even for the same mine, I am of the

opinion that the radical reduction in plate area recent-
ly advocated can be regarded as safely applicable only
in special cases. The amalgamating facilities at Mod-
derfontein B. may be considered a mean between the
two extremes; here there are no battery plates, but 30
stationary 5 by 12 ft. tube mill plates, or a total of
1,800 sq. ft., with capacity of 39 tons of ore per plate
per day. Trials have been made at this plant with a
view to reducing the number of plates, but the appear-
ance of free gold in the sand residue during these
trials, and during periods 'when the 30 plates were
overcrowded by a sudden increase of tonnage, led to
the conclusion that in this instance at least any redue-
tion of plate area would be inadvisable.

The details of amalgamation do not differ essentially
from practice in other parts of the world, which has
been described in a number of text books. The plates

are periodically ‘‘dressed’’ by brushing up the accum-

ulations of concentrate, or ‘‘black sand,’’ with adherent
amalgam, followed by the usual sprinkling with mer-
cury and vigorous rubbing to produce the mecessary
uniformity and softness of surface. The operation of
“‘seraping’’ is carried out once a day, usually in the
morning, by means of steel scrapers, which remove the
bulk of the gold accumulated during the previous 24
hours. To prevent an excessive accumulation of gold
on plates, ‘‘steaming’’ is resorted to at varying inter-
vals, the usual practice being to steam one-third of the
plates every month, so that all plates obtain this treat-
ment about four times a year. The procedure is to
place a tight wooden cover over the plate and intro-
duce steam until the amalgam is sufficiently softened
by the heat. The plate is then scraped until only
enough amalgam remains to insure a good surface. All
accumulations of amalgam and ‘‘black-sand’’ are
treated either in a grinding pan or amalgam barrel,
the latter being preferred. Grinding with steel balls
is carried on for about 2 hours. The contents of the
barrel are then run slowly off into a batea, where fur-
ther amalgamation takes place, the residual slimed
black sand overflowing to suitable boxes, where it is
retained for further treatment. All amalgam from
mereury traps, launders, ete., is similarly treated. The
resultant product from the grinding barrel and batea,
when the bulk of the gold has been separated from it
in the first operation, is subsequently treated in a
small tube mill, whence the outflow is allowed to pass
over an amalgamated plate. To recover the major
part of the residual gold not saved in these two opera-
tions, the slime thus produced is treated either in sep-
arate tanks by prolonged leaching, or in a small air
agitating vat, followed by decantation. By this means
extractions of over 95 per cent. are obtained from this
product. The tailing is sometimes discharged into the
slime plant and mixed with a current slime charge.

Tube Milling,

The determination of the exact scope of the tube
mills in erushing ore, and the conditions under which it
would work most effectively, was not arrived at until
some time after its introduction. The application of
the diaphragm.cone, which made possible a uniform
feed of easily controllable moisture, and the introdue-
tion of heavy stamps, which permitted coarse. crush-
ing within the wide range necessary for fixing, by trial,
the economic scope of the tube mill, were important
factors in the development of this important auxiliary
to erushing, whose value and limitations are now pret-
ty well understood. :

The obvious desideratum in distributing the work
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of erushing was to ascertain the economic point of sep-
aration between stamp milling and tube milling in the
production of a final product sufficiently fine to yield
the maximum net profit. To determine this point of
economic balance has been no simple undertaking, but
has entailed a vast amount of practical investigation.

The cost of tube milling had an important bearing
on this problem. The first step toward reducing oper-
ating expense was in the substitution of selected pieces
of banket ore for grinding purposes, in place of the
imported pebble. Then it became apparent that a tube
‘mill worked more efficiently on coarse than on fine
pulp; and the opinions of metallurgists finally con-
verged to the now generally accepted view that the
product of a 9-mesh battery screen (0.272 in. aper-
ture) is about the economic limit of size for tube mill
feed on the Rand, in producing a final product most
suitable for cyaniding. Beyond this point, except in
special cases, the tube mill encroaches on the domain
of the stamp.

This point having been satisfactorily settled, it re-
mained to determine the proper ratio of tube mills to
stamps. At present this ratio is extremely variable,
dependent upon many factors. But in new mills, the
usual allowance is based upon the result of extensive
trials in ‘which all the leading groups have participat-
ed. In recent practice, the tendency has been to in-
crease the ratio of tubes to one 22 ft. 6 in. by 5 ft. 6 in.
tube mill to ten 2,000 1b. stamps, or one tube mill to
200 to 250 tons per day of 9-mesh product. At Mod-
derfontein B. the ratio, when the sixth tube mill shall
have been erected, will be one of the latter to 264 tons
per day of 9-mesh battery product. At the proposed
new mill the ratio will be one tube mill to seven Nissen
stamps, or one mill to 203 tons of 9-mesh product per
day. Latter-day practice aims at the production of
certain screen grades in the various stages of reduc-
tion, which will give the most suitable final products
for sand and slime treatment. The following gradings
are fairly representative of the work being done at a
modern plart using efficient classification and vacuum
filtration :

4+60 490 —90 —200
(0.01 (0.006 (0.0025
in.) in.) in.)
p.c. p.c. p.c. p.cC.
Entering tube mill—
Main cireuit ....... 85.81 8.08 Gl
Concentrate return.. 58.30 30.87 10.83
Leaving tube mill—
Main cireuit ....... 18.74 23.58 '57.68
Concentrate return.. 10.59 31.52 57.89
Final pulp hefore slime
Separation. . . .... 140 13.87 84.73
Sand (39 per cent. of
SOtall e i i FuT 928 3876 40.94 11.02
Slime (61 per cent. of
BOGRLTORE) 0 s s 35 10.00  90.00

(Over the period represented by above gradings, the
extraction by cyanide was 93.7 per cent.).

We now come to a consideration of the more im-
portant improvements in the details of tube milling, as
locally evolved. In reviewing the progress of this
braneh of reduction since the general adoption of tube
mills by the gold mines of the Rand in 1904 to 1905, it
must be confessed that divergence from the practice
and design followed in the initial stages has been sig-
nificant. Up to a few years ago the 22 ft. by 5 ft. 6 in.
tube mill, standardized on these fields, remained al-
most unchallenged; and in the opinion of many, the

done, by stamps and tube mills.

change since introduced to greater diameter and less
length has still to be justified by practical comparative
tests. Modifications in methods of introducing the
pulp, quantity of feed, percentage of moisture, crush-
ing load, speed of rotation, and in methods of lining
have naturally resulted as experience matured, and
have all been subjects of considerable controversy here
and elsewhere. '

The principle of peripheral discharge, abandoned at
the inception of local tube milling by reason of exces-
sive wear on liners, went uninvestigated for many
years, although the probability of its return to favor
was predicted by prominent metallurgists at the time.
That there was justification for this assumption has
been shown recently, for as/-the result of trials carried
out on a working scale and only lately completed at
the City Deep, Litd., a gain in crushing efficiency has
been completely proved when using scoop elevators,
fitted at the discharge end of the mill and passing the
pulp out through the trunnion in the ordinary way.

A great deal 'of theoretical work has been done by
various inyvestigators in attempting to arrive at a me-
thod of comparing the crushing efficiency, or work
So far, however, the
production of sand of—90 grade remains the only prac-
tical standard of comparison which has been generally

‘adopted. As the result of exchange of ideas and ex-

perience, the points of difference in local practice have
gradually been brought into line, until to-day the pro-
cedure—speaking generally—may be considéred uni-
form for standard tube mills using the ordinary central
discharge.

In feed devices, the Schmitt spiral lift is now uni-
versally adopted at the more recent plants. This ap-
pliance is particularly suitable for taking the usual
free underflow from the thickening cone, and. can
handle without difficulty the large tonnage of broken
quartz necessary to maintain the load. In tonnage of
dry solids fed and percentage of moisture, practice
seems to have settled down to a range of 250 to 400
tons per 24 hours, depending upon the coarseness of
pulp fed, with a moisture of from 32 to 40 per cent.,
the latter factor varying directly as the tonnage fed,
within the above limits. Local considerations, how-
ever, such as physical difference in the ore itself, the
occurrence and accessibility of the gold, make it neces-
sary to modify the procedure slightly between mine
and mine. Concerning speed of rotation, as the result
of tests carried out locally, the tendency has been to
reduce the speed to 28 rev. p. minute from the 32 to 33
considered the desideratum a few years ago, giving an
average peripheral speed, using an Osborne liner, of
about 400 ft. per minute.

In regard to liners, although it has been universally
recognized that these have a supremely important bear-
ing on the crushing efficiency obtainable in tube mill-
ing, the opinions of the highest authorities the world
over have been at variance as to both material and de-
sign. As far as the former is concerned, owing to the
extremely abrasive nature of the ore dealt with on the
an!. practice elsewhere has had little to do with
shap_mg the final opinion now held here, as to what is
considered most suitable. Beginning with shaped silex
blocks, imported with the mills, shortly afterward re-
placed with local chert, through various stages of com-
posite liners, composed of cement and iron, we find the
majority of tube mills on the Rand to-day using the Os-
borne bar liner, the standard design consisting of taper-
ed steel bars of 4 by 114 in. to 34 in. section, set longi-
tudinally, the thick edge being held in position against
the shell of the mill by wedging with flat bar iron 2V
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to 3 in. wide by 14 to 34 in. thick. This has proved
superior to all other liners in efficiency and longevity,
the extra work accomplished being greatly in excess of
the inerease in power consumed. Moreover, the aver-
age variation in the internal diameter of the liner dur-
ing its life is much less than with either the silex or the
composite-block type, which start with a thickness of 6
in. or over.

Undoubtedly the most interesting and practical de-
velopment of latter-day tube milling is to be found in
the results of experiments previously referred to,
which had, as their original object, the investigation

of the principle of peripheral discharge. The effect of

obtaining such a discharge by means of a scoop or ele-
vator is to change the nearly horizontal line of pulp

level, determined by the diameters of inlet and outlet,

to a sloping line from the inlet to the lowest point in
the circumference of the opposite end. Thus the mill,
with the same feed and pebble load, is working on a
considerably smaller pulp load, nvith the result that a
comparatively greater grinding surface is effectively
exposed, resulting, as might be expected, in an in-
crease of production of —90 product as well as of horse
power consumed. In carrying out these trials, a stand-
ard 22 ft. by 5 ft. 6 in. mill was employed, fitted with
a scoop discharge, in which the radius of the lift circle
could be varied. These trials were conducted in two
stages: In the first, the scoop was given a maximum
lift, in this case about 28 in. radius. In this series, the
power consumption, wastage of pebble load, influence
of feed, erushing and mechanical efficiency, were in-
vestigated. (C.E==production of— 90 in tons per mill.

.

MR =

h.p.
lift circle was gradually reduced, and a comparison
made .with the previous results. In both trials the
sereening used in the stamp mill was 64 to 100 meshes
to the square inch. The conclusions deducible were as
follows :

1. That when maintaining the pebble load at the cen-
:cx'e mark with feeds ranging from 250 to 400 tons per
24 hours, a 25 per cent. increase in crushing efficiency
could be obtained. but with proportionately increased
power consumption.

2. That within certain limits of feed, the weight of
the pebble load can be decreased by 25 per cent. with-
out affecting the crushing efficiency, with about a 10
per cent. decrease in power consumption, the mechani-
ca! efficiency showing a corresponding increase.

3. That the wear on the crushing load is increased
300 to 400 per cent.

4. T}‘lat by decreasing the effective radius of the
seoop from the maximum possible (about 29 in. in a
5 ft. 6 in. mill) to the ordinary trunnion discharge, a
steady decrease in crushing efficiency is acecompanied
by a proportionate decrease in power consumption.

Considerable additional wear of liner would natur-
a&llx result when running under these conditions; the
r'atl'o of fhe inerease, however, was.not determinable
during the trials. Apart from the obvious fact that
there is a considerable saving in head, it remains to
be proved whether the lowering of the pulp level in
the tube mill is best done by using an elevating scoop
or by passing the pulp through openings in the peri-
phery, as originally practised by Davidson. Locally,
t‘he_ former system has an overwhelming advaritage,
owing to the serious alteration to existing plants that
would be necessitated by the latter. With the use of
the pulp elevator, or scoop, the enormously increased
pebble feed would have to be faced, amounting to 25

In the second series, the radius of the

tons per mill per day. This would necessitate proper
additional provision being made for sorting, conveying
and feeding, which would mean a practically insur-
mountable difficulty in existing plants. On the other
hand, the effective radius of the elevator can be re-
duced at will, any inerease in crushing efficiency be-
tween normal and 25 per cent. being obtainable.

An interesting innovation in the design of recent
plants, first introduced at the East Rand Proprietary,
is the arrangement shown in Figures 3 and 5, Plate V,
wherein the tube mills are placed below ground level,
thus permitting flow of pulp by gravity from stamps to
tube mill cones, and saving the excessive wear on
pumps. This is desirable even though it entails a sub-
sequent higher lift of finer pulp, more suitable for
pump elevation.

The latest design of tube mill used by the Rand
Mines (Fig. 4) includes a ball ¢chamber interposed be-
tween the main erushing section of the mill and the
outflow trunnion. This chamber is provided with a
cast-iron step lining bolted to the shell, and the grind-
ing medium used is 10 1b. steel balls, of which about
20 are required. The object of these balls is to reduce
the: small spent pebbles which are being continually
rejected by the mill. The usual practice is to remove
these from the pulp by means of a trommel fixed to the"
discharge trunnion, and periodically convey them to
the stamp battery. The ball chamber is very effective
in doing away with this nuisance, and has not been
found to reduce the grinding efficiency of the mill, ow=
ing evidently to the additional work done by the balls,
nor do the balls wear out unduly.

(To be continued.)
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MR. SCHWAB, UNDER PRESSURE.

No man of metal amounts to anything until he has
been under pressure. Charles M. Sechwab has received
relatively as much hammering as a Bethlehem Steel
armor plate for a warship.

Samuel Untermyer.has fought Charles M. Schwab
upon more than one occasion. The only way Untermyer
could square the account was to retire each time and
buy some more Bethlehem Steel for the bottom of
his strong box for his grandchildren.

Ten years ago, in the Evening Mail building, Charles
M. Schwab was on the witness stand before the legal
guns of Samuel Untermyer, ‘ ,

‘“Are you the man bhehind the gun?’’ said the lawyer.
of iron nerve to the man of steel construetion. There
was no answer. :

““Are you the real thing in Bethlehem Steel?’’ And
still there was no answer. ;

““Do you understand the English language?’’ snap-
ped forth the limb of the law.

Straight as a gun barrel came the answer:

““I do when I hear it.”’

Then came the plain question:

““Do you hold the controlling interest in Bethlehem
Steel?”’

And straight and clear came the answer:

‘1 do.”’—Boston News Bureau.

CASEY-SENECA.

S. Harry Worth, president of the Seneca-Superior,
and R. F. Segsworth, treasurer of the same company,
have taken an option on a block of treasury stock of
the Casey-Seneca Silver Mines, Limited, a company re-
cently formed by Mr. Herbert Murray, of Haileybury,
to hold the title to his claim adjoining the Casey mine
in Harris Township. The funds necessary to prospect
the property are being raised by private subseription.



308 THE CANADIAN

MINING JOURNAL May 15, 1915

METHOD FOR THE DETERMIN-
ATION OF GOLD AND SILVER
IN CYANIDE SOLUTIONS*

By L. W. Bahney.

Many methods for the determination of gold or sil-
ver, or both, in eyanide solutions have been published,
which with care in manipulation, and modification in
some cases, will give results that are satisfactory. It
is possible to classify or group these methods as follows:

1. Evaporating the solution in a poreelain or agate-
ware dish containing litharge (1), or in a ‘‘boat’’ made
of lead foil.

2. Forming a lead sponge containing the precious
metals by means of zine shavings (2), zine dust (3),
or a piece of aluminum (4).

3. Decomposing the cyanide solution with an aeid
and precipitating the precious metals by the use of
one or a combination of some of the following: Cop-
per sulphate (5), sodium sulphite (6), hydrogen sul-
phide (7), cement copper (8).

4. Precipitating the silver by zinc dust held in a
Gooch crucible and determination with a standard
solution of sulphocyanate (9).

5. Electrolysis (10).

6. Colorimetry (11).

Eliminating group 4 because of its applicability to
silver solutions only; group 5, because of the time and
apparatus required; ,and group 6, because of the skill
required, and the difficulty of maintaining the stand-
ards; which method of the remaining groups will give
aceurate results in the shortest time? :

In the Hammond Laboratory of the Sheffield Scien-
tific School, where many ores are tested for treatment
by the cyanide process, the resulting solutions will
cover a wide range, when their contents of base metal
compounds are considered, and it is in the laboratory
work just as much as in mill work that a reliable me-
thod that will not require too much time is needed.
This is especially important in teaching.

What eriticism I have to make has been brought

- about by doing what every operator does—trying the
various methods to find the one that will give ‘‘good
results.”’

Group 1 requires too much time; a large hot-plate
surface if many determinations are to he made; scrap-
ing of the dishes clean to remove all particles; break-
ing up the mass; fluxing and fusing in a erucible. Evap-
orating in a lead boat is uncertain, because some lead
foil may be quite thin and perhaps pitted, so that the
solution will leak through as the evaporation proceeds
and the eyanide solution becomes concentrated.

’
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*A paper published in the Bulletin of the American Institute

vol.

Group 2 includes the method suggested by Alfred
Chiddy and others that are modifications of it.

The idea of the formation of a lead sponge to con-
tain the gold and silver as suggested by Chiddy is a
clever one, and it appealed to every one having anything
to do with cyanide solution. To be able to remove
from the dish a small sponge of lead that could be
cupeled was a great advancement in the work. It is
difficult to get good results if it is followed as print-
ed (2), so that its modification as suggested by Stines,
Magneau, Holt and others is a natural outcome. Any
of the methods of this group that will give a sponge
of closely cohering lead, containing all the gold and
silver, in a reasonable time, is a “‘good one’’; but when
the sponge breaks into small pieces they must be col-
lected in some manner and filtration is the next step.

When the lead has been collected on a filter paper
it then becomes necessary to scorify or dry the paper
and reduce it in a crucible with the necessary fluxes.

It has seemed to me that it is right here that an op-
portunity exists for a new method, either for the for-
mation of a good sponge or to save the broken sponge
formed by any of the other methods, and at the same
time eliminate scorification. .

Group 3 includes all those methods that permit the
use of a large quantity of solution and from which the
precious metals may ‘be precipitated as mentioned
above. Whether it is necessary to use so large a quan-
tity, aside from experimental work perhaps, I shall
leave to the individual operator. My own objections to
this group are: The quantity of solution involved;
the time required; and the necessity of filtration and
scorification.

In order to present this new method clearly I have
numbered each successive step in making the deter-
mination and have included the photograph to show
apparatus, ete.

I. Procedure of New Method.

1. Into a 250 c.c. beaker (No. 2 low form) pour 5
assay tons (146 c.c.) of cyanide solution.

2. Add 20 c.c. of a 20 per cent. solution of lead
acetate.

3. Add 15 c.c. of concentrated hydrochlorie acid.

4. Place a 1/ in. rod of zine in the beaker.

5. Place "the beaker on a hot plate—bumping does
no harm if it will not hreak the beaker by raising it off
the plate.

6. As soon as the solution boils, leave it so for 5
minutes; then remove from hot plate.

7. Fill with cold water; then decant about half and
again fill with cold water.

8. Twist the zine rod quickly between the finger and
thumb and draw it out of the sponge.

9. If any small particles of lead are left adhering to
the rod at about wwhere the top of the solution touched
it, draw the sponge up the side of the beaker with a
glass rod. -

10. Touch the zine rod to the sponge to free the
particles.

11. Wash the sponge three or four times with: cold
water to remove zine chloride.

12. Press it against the side of the beaker with a
glass rod to remove the water.

13. Decant the water and wash again.

14. Place the dewatered sponge on a piece of sheet
lead 2 in. square, then fold it. It is now ready for
cupellation.

of Mining Engineers, February, 1915.
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. IL. Procedure When the Sponge Breaks.

‘When the sponge breaks into large pieces it is pos-
sible to unite them by pressing together with a glass rod.
If there are many small particles it may not be possible
to unite them by pressing together. Then this method
is suggested :

15. Fit a 2 in. funnel into a filtering flask.

16. Cut a piece of sheet lead 3 in. square; fold as you
would a filter paper.

17. Cut off the corners; then open it to fit the funnel.

18. Place about 5 g. of test lead in the lead cone and

: push it down with the finger, then smooth out the folds

and creases so that it will fit well.

19. Lift it from the funnel and prick seven or eight
holes in the apex or point by means of a pin, then put
it back in the funnel.

20. Complete 9 and 10; then start the filter pump.

21. Tip the beaker and draw most of the lead sponge
into the lead cone by means of a glass rod (without a
rubber tip).

22. Pour the remainder of the solution in the cone,
rinse beaker and wash eontents of cone three or four
times.

23. Tamp the lead down with the flat knob of a
glass rod.

24. Stop suction, remove cone from funnel and fold
it carefully. It is now ready for cupellation.

25. Draw a hot cupel to the front of the muffle and
place the cone in it. When the water has been driven
out, push the cupel into a hotter part of the muffle and
finish the cupellation in the regular manner.

IV. Notes and Comment.

The generation of hydrogen along the zine rod is suf-
ficiently active to prevent the adherence of the lead.
A strip of aluminum does not work so well.

The method has been used in the assay of a number
of solutions containing a variety of base metal com-
pounds and in each case the sponge remained whole.
With solutions from cobalt ores that contain much sil-
ver the sponge is apt to break.

The amount of time as given in the table will vary
with the heat of the hot plate—those given are aver-
ages.

In order to keep the weight of the lead to be cupelled
down to a minimum, thin sheet lead should be used.

A cone as described in 16 and 17 will correspond to
a filter paper 714 em. in diameter and, made of heavy
sheet lead, will weigh about 7 g.

The pin holes should always be as near the point as
possible.

A screen analysis of the test lead used in developing
this method is as follows: - 30, 7.0 per cent.; + 60,
28.6; + 100, 23.2; — 100, 41.2 per cent.

It is quite possible to have a cone manufactured as

are bottle caps. This would lessen the weight about
50 per cent. ,

V. Scorifying the Precipitate.

The following method may be used for scorifying
the precipitate obtained by any of the methods of
group 4:

26. Collect the precipitate in a 9 em. filter paper;
wash it down into the point.

27. Make a cone from a disk of sheet lead 3% or 4
in. in diameter. :

28. Punch 10 or 12 holes at the point.

29. Fold the filter paper into a small wad and place
it in the point of the cone.

30. Pour on top of the paper 10 g. of test lead.

31. Fold the lead cone so as to include its contents
and place it in a glazed scorifier at the mouth of the
muffle.

32. When the paper has become dry and begins to
char, the gases will burn as they come from the pin
holes. As soon ‘as the flame ceases place the scorifier
in a hotter part of the muffle. The lead cone will hold
the paper firmly while it is burning; so there is no
danger of its unfolding and scattering the precipitate.

COPPER.

One of the largest copper producers tells the Boston

News Bureau:

““We made a very large sale Wednesday—millions of
pounds—at 19 cents, and this price has been bid us
for deliveries extending so late in the year that we
have declined the sale.”’

Another wery large seller says:

~“The companies for which we sell are more than 100
days sold ahead, and we are daily taking contracts at
19 cents per pound for electrolytic.’’

The heavy sales of copper booked by producers dur-
ing April by no means covered requirements of manu-
facturers in the United States handling war orders and
those abroad working on similar orders. Inquiries
now in the market call for many millions of pounds to
be delivered further ahead than most producers care
to sell.

One of the most important inquiries in the market
this week for the account of a foreign government, un-
derstood to be Russia, called for 15,000 tons of copper,
10,000 tons of spelter and 5,000 tons of aluminum. De-
liveries were desired during the next six months.
Among copper people who had been visited in this con-
nection the opinion was expressed to the Boston News
Bureau that while the tonnages would doubtless be
secured, 1t might be necessary to do econsiderable
“‘shopping,’’ particularly for the spelter.

Another buyer wants a large amount of copper to
be delivered from November to May, 1916. This like-
wise, is for export.

Some of the producers have refused to book copper
beyond September. Others have gone into the first
half of 1916. The demand for copper has been genu-
inely large, all producers admit and the price advance
to 19 eents a pound for electrolytic has been fully war-
ranted by trade conditions.

The Granby Consolidated Co. again has in operation
all of the eight blast furnaces at its copper-smelting
works at Grand Forks, B.C. Smelting was suspended
there last August, shortly after war was declared be-
tween Great Britain and Germany ; two furnaces were
blown in toward the end of the year, and others were
added until, on April 19, the full battery was running
once more.

The steel plant of the International High Speed Steel
Company, at Rockaway, N.J., is now rapidly nearing
completion, and it is expected that it will be in full
operation by the latter part of June. The product will
be confined to the highest qualities of tool steels, alloy
steels, high speed steels of all shapes and sizes, solid
octagon and cruciform, and hollow hexagon and round
rock drill steels, for which the company has already
achieved an enviable reputation in its famous ‘“‘Bull-
dog’’ brand. '
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The first annual report of the Canada Copper Cor-
poration, Litd., which has mining properties in British
Columbia and its head office in New York City, has
been issued. Under date of April 16, 1915, the chair-
man, Mr. Newman Erb, reported as follows:

Report of Chairman.

“This company was organized in March, 1914, with
an authorized capital of $5,000,000 divided into 1,000,-
000 shares of $5 par value. As of December 31, 1914,
there were outstanding 600,200 shares, leaving unissued
339,800 shares, 200,000 of which are held for conver-
sion of debentures.

‘“At the time of the organization of the company,
there were authorized 1,000,000 six per cent. convert-
ible debentures, of which there were outstanding as of
December 31, 1914, $600,000. The remaining $400,000
of ‘debentures and 199,800 shares of stock may be
issued for future requirements.

““Under the plan of organization, stockholders of the
British Columbia Copper Co., Litd., were invited to sub-
seribe to the debentures of your company, and at the
same time to exchange their shares for shares of the
Canada Copper Corporation. There were so exchanged
444 952 shares of British Columbia Copper Co. stock,
now owned by your company, and the balance of 155,-
048 shares and $155.048 par value of debentures were
taken over by the underwriters.

“There has been loaned to the British Columbia Cop-
per Co., Ltd., to December 31, 1914, $340,000 against
that company’s notes, secured by a first mortgage,
which funds have been expended for the purchase and
development of the properties under option.

Report of General Manager.

“The actual production period at the mines and
smeltery was confined to eight months of the year, the
plant having been shut down shortly after the out-
break of the European war in August.

“The ore shipments from the mines were as follows:

__ Mines. Tons.
Mother Lode, Boundary, B.C....... 178.049
Queen Vietoria, Nelson, B.C........ 7.920
Napoleon, Washington ........... 5.332
Lone Star, Washington ........... 1,988

193,289
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““Mother Lode Mine—In the month of May_, it .be-
came possible to ship two classes of ore from this mine,
one ¢lass coming from the glory-hole section and the

other from the new orebody in the south end of the

property. Below are given average assays and analyses
of the ore before separation was effected. A repre-
senting four months’ shipments; B the ‘mine-run’ ore
after it was separated; and C the ore coming from the

south end of mine:

Quantity  Gold Silver Copper
(Class. MTons. Oz. 0z. - Per Cent.
V- AT S 102,536 0.0275 0.149 0.862
B e 69,703 0.0363 0.178 0.868
i g atiend s 5,810 0.0950 0.167 0.396

COPPER CORPORATION, LIMITED,
ANNUAL REPORT, 1914

Silica. Tron. Lime. Sulphur.
B T gt S S i 25, B
A A 34.65 15.36 20.01 2.37
I, PR 31.30 17.85 18.75 3.37
st S 21.20 28.60 11.95 13.20

‘‘Numerous rock falls oceurred during the year, due
to the heavy blast set off in September, 1913. The
waste rock became mixed with the ore and was to a
large extent removed by hand-picking from a convey-
or belt. More than 25 per cent. of the material hoisted
through the shaft was put over the dump as waste.
While this maintained the grade, it raised the costs
correspondingly.

‘‘Diamond drilling disclosed the presence of a new
orebody in the southern end of the Mother Lode claim,
and extending into the Primrose claim, also one of the
company’s properties. Two levels, the 200-ft. and the
300-ft., were extended and driven under this ore, con-
nections were made between levels, and stoping was
begun as quickly as possible. No attempt was made
to block out ore.

‘“‘Raises were started from the 200-ft. level, north,
to tap an orebody known to exist in the northern end
of the glory-hole. Aside from this, the usual drifts,
crosseuts, and raises were put in to facilitate the ex-
traction of the ore broken down by large blasts. The

distances driven were as under: Tt
Drifts’ and “erosseuts’ @ . .oi . onin 1.175:5
L O L g e s st IR 1,420.3
Digmond-drill-holes 0o Y it b o 4.852.0

‘“Costs.—The cost of placing the ore on the railway
cars at the mine was $0.8548 a ton. This is higher than
usual; it is in part accounted for in that all construc-
tion work was charged to operating expense., and by
the following special items: Pon Ore it

O P e ROTHIRG  E e 1s S $0.0455
Development. . . ........ 0.0870 $5.968
Diamond drilling ....... 0.0648 2.378

““Ore Reserves.—The figures given are estimates and
not the result of actual measurements of orebodies.
The mine is in such condition that it is not possible to
measure broken ore in the mine-chutes and in the
glory-hole. The new orebody in the south end of the
property was not opened to expose quantity, but to
.furnlsh an immediate ore supply to the smeltery. It
is more than likely that a greater amount of ore than
that given in the estimate will be taken from this part
2}{;‘ the mine. However, future work will determine

is.

““Near the shaft and under the hoist are pillars and
arches of good ore, which may be extracted if the hoist
be moved to the opposite side of the shaft. The cost
of making this move is estimated to fall within $3,000.
In the northern end of the glory-hole are two bodies
of good ore which can be reached by raises from the
200-ft. level. The broken and shattered material in
the glory-hole may be extracted, provided the hanging
wall does not cave in. Should this happen, a new set
of raises from one of the lower levels might still re-
cover a large portion of this material. The following
is an estimate of ore available under favorable condi-
tions:
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Tons.

I manasehibesasr s Dannalait 15,000

In north end of glory-hole ........ 75,000

In- glory-hole: seetion . .. ... ....... 100,000
Arches and pillars below hoist ..... 65,000
New orebody, south end .......... 60,000
Tobale syt aeon sy Tt 315,000

Prospecting by diamond drills has failed to disclose
an extension, in any direction, of the main Mother
Lode orebody. The new discovery in the southern end
of the property seems to be a separate orebody. It
has a general dip to the northeast, and crosscuts from
the 300-ft. level would determine its extent at that
depth.

‘‘Napoleon Mine.—This mine was closed in May,
there not having been any farther eall for its ore for
the Greenwood smeltery. The ore shipped during five
months amounted to 5,332 tons; its average grade was
gold .0547 oz., and silver 0.0807 oz. to the ton, copper
0.204 per cent., silica 20.3 per cent., iron 35.3 per cent.,
lime 5.3 per cent., sulphur 17.7 per cent. Mining,
freight, and general expense amounted to $2.8575 a
ton at Greenwood smeltery.

‘“The remaining available ore is estimated at 33,000
tnm and consists of floors of stopes.

Queen Victoria Mine—Work was suspended at this
property in March. The price of copper having stead-
ily declined and the grade of the ore become so low,
it could not be shipped to Greenwood at a profit. ’l‘he

costs were $3 a ton f.0.b. cars at the smeltery ; the grade

of the ore was as follows: Gold, trace; silver, 0.36 oz.
to the ton; copper, 1.268 per cent.; s1110a 36.8 per cent.;
iron, 14. 17 per cent.; lime, 24.75 per cent.; sulphur'
2.07 per cent. q}upments of ore totalled 7,920 tons.

‘‘Lone Star Mine.—The work carried on at this pro-
perty was largely exploratory. Operations were sus-
pended entirely in May. Some ore was extracted and
sent to the smeltery at Greenwood and a small amount
of milling ore was delivered to the experimental mill
at Boundary Falls, B.C., for testing purposes. The
smelting ore shipped amounted to 1,988 tons; it was of
the following grade: Gold, 0.03 oz., and silver 0.225 oz.
to the ton; copper, 2.423 per cent. The miilling ore
yielded 16. 22 tons of table concentrate which gave
the following assay: Gold, 0.17 oz., and silver 0.62 oz.
to the ton; eopper, 10.65 per eent; silica, 24 per cent.
Experiments show that this ore could be treated by
wet concentration on tables, afterward passing the
middling and tailing, after regrinding, through a flota-
tion unit. The tables ylelded about 35 per cent. of
the entire metal value in the form of concentrate. The
flotation tests were made with a laboratory ‘slide
machine,” and were not ecommercial, but it is safe to
say that practically the same results can be obtained
in milling on a large secale. »

““The ore reserves consist of two separate orebodies,
containing together about 175,000 tons of ore of the
following grade: Gold, 0.03 oz. and silver 0.2 oz. to
the ton; copper, 1.70 per cent.

‘‘Bureka QGroup.—This property is situated a few
miles from Nelson, B.C. It was held under option by
the company. Developments did not warrant the pay-
ment of the purchase price, and the option was relin-
quished in July.

“L. H. Group.—This is another property, worked
under option to purchase, which did not come up to
expectations, and, as mo reasonable concession could
be obtained from the owners, the option was allowed
to lapse early in the year.

‘““Wellington Camp.—The Butte claim was taken
under option and some surface exploration, in the way
of shallow pits and shafts, was done., The results did
not warrant the expenditure, therefore the option was
forfeited in April.

‘‘Emma Mine.—The company owns a three-quarter
interest in this property, which has been idle since a
fire destroyed its headworks in 1912. The ore is high
in oxidized iron and contains copper and gold. The
quantity of ore is estimated at about 65,000 tons.

‘‘Smelting Operations.—The smeltery was not oper-
ated to full capacity, due to shortage of custom ore.
This, in connection with the low price of copper, early
in the year made it apparent that it was a question of
very little time before operations must cease entirely.
The furnaces were blown out on August 23 and the
plant cleaned up as far as practicable.

- ““The total quantity of ore smelted from January 1
to August 23 was 299,928 tons, consisting of British
Columbia Copper Co.’s ores 193,512 tons, and custom
ores 106,416 tons.

““The amount of converter slag made and smelted
was 5,129 tons; it contained 1,627 tons of custom ore
and 466 tons of clay.

““The amount of coke used was 41,026 tons This
represented 13.52 per cent. of the entire charge fed to
the furnaces.

“The time of actual operation was 450 furnace days.
The total amount of charge smelted ex-coke was
303,430 tons, or amount of charge smelted per furnace
day 674 tons

““The average grade of matte was 39.7 per cent
copper. The blast furnace slag contained 0.251 per
cent. copper, 0.0039 oz. gold, and 0.07 oz. silver a ton.
The average analysis was: Silica, 41.9 per cent.; iron,
18 per cent.; lime, 22 per cent. The recoveries, hased
on blister coppel returns slag losses, and metals tied
up in process, showed as follows: Gold. 101.39 per
cent. ; silver, 75.48 per cent.; copper, 77.27 per cent.
The productlon of metals was Copper -(fine), 4, 116 190
1b.; gold, 14,442.28 oz.; silver, 63,501.27 oz.

“Copper Mountain.—At this camp, which is situated
approximately 130 miles west of Greenwood, and 14
miles by wagon road, south of Princeton, Similkameen,
B.C., the company has heen carrying on a campaign
of prospecting and development by diamond drilling
and trenching. The ore ocecurring here consists of a
mineralized grano-diorite, which has been intruded
by quartz-porphyry dikes. The latter comprise a rath-
er intricate system. Considerable work was done dur-
ing the year to determine the location of these dikes,
thereby avoiding drilling non-mineralized ground.

“Until August there were four drills in operation,
and an average of 91 men employed daily. Since that
time the working force has been reduced to an average
of 28 men a day, with one diamond drill still being
operated.

““Systematic trenching has been done to the extent
of 18,315 ft. for the year. Owing to heavy overburden,
some of the trenches reached a depth of 35 ft. The
amount of diamond drilling for the year was 28,134 ft.

““Ore BEstimates.—The ore developed to date is com-
puted from diamond drill holes, trenches, pits, and
underground work such as shafts and drifts. A elassi-
fication has been made as to the situation of the several
orebodies, some of them following a more or less regu-
lar northwesterly-southeasterly course, while others are
scattered. The latter are designated ‘outlying ore-
bodies.” A further distinction is made as to ore oe-
currence, namely,; that which is ‘reasonably assured’
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and ‘probable’ ore. The latter consists of sections adja-
cent to or between orebodies of known depth and
value, and under good surface showings; or favorable
situations which have been partly proved by one or
more ore-bearing diamond drill holes.

““Our engineers estimate the amount of ‘reasonably
assured’ ore at 4,523,763 tons, of the following grade:
Copper 1.82 per cent., gold 0.013 oz., and silver 0.24 oz.
a ton. In addition, there is estimated to be in this
same section 1,675,000 tons of ‘probable’ ore of a
similar grade. The ‘outlying’ orebodies show ‘reason-
ably assured’ ore to the amount of 405,170 tons, con-
taining 1.54 per cent. copper, and 0.013 oz. gold and
0.14 oz. silver to the ton. The probable ore in this sec-
tion is estimated at 345,000 tons of a similar grade.”’

Balance Sheet, Canada Copper Corporation, Ltd.
The Balance Sheet, as at December 31, 1914, shows
the following Liabilities and Assets:

—Liabilities—

Capital stock (authorized, $5,000,000)
e e P eh G RS B R TN RUNTREL $3.001.000.00

Debentures  (authorized $1,000,000), is-
-5y 1o ERSRes e LB D e A Yt TR .. 600,000.00
$3.601,000.00

—Assets—

Investment, British Columbia Copper Co.,
s (] OB RE S s e e e S At $3,000,000.00
Notes receivable, secured by mortgage...  340,000.00
Interest accerued on notes ............e. 8.216.67

Mining Properby Jeatiiii. & slsdial i e 9,394.73

Incorporation, legal and general

EXPONIE . 0o g amivieian Stk s 5 BODZTT,00
Debenture coupon No. 1....... 18,000.00
$71,271.30
Less interest received ........ 8,988.98
62,282.32
Cagh ofe haid . b iaal o Sl ol e 2t e e SERIT6(28

$3,601,000.00

BRITISH COLUMBIA COPPER CO.,

LIMITED

Under date April 15, 1915, the directors of the
British Columbia Copper Co., Litd., have submitted to
the shareholders their report, together with the certi-
fied Balance Sheet and Profit and Loss account, for the
year 1914, The report follows:

On aceount of the unsettled condition of the copper
market, incident to business disturbances in the latter
half of the fiscal year, the company’s smeltery at
Greenwood, Boundary district, and operations at the
mines from which the ore supply had been drawn, were
.suspended last August, but the development and ex-

ploration at Copper mountain, Similkameen, were con-

tinued in a restricted way in order to conserve your

company’s resources. ) :
The ore shipments from the company’s mines tribu-
tary to the smeltery at Greenwood, were as under:
Tons.

Mother Lode mine, near Greenwood. 178,049

Queen Victoria mine, near Nelson.... 7,920
Napoleon mine, State of Washington 5,332
Lone Star mine, State of Washington 1,988

P OVAL S o e vds & s sis Gt v s ‘193,289 ’

The more important work done was in the further
exploration and development of the properties acquired
and under option on Copper mountain, where to the
end of the fiscal year there has been diselosed 6,200,000
tons of reasonably assured and probable ore of an aver-
age grade of 1.82 per cent. copper, and in addition to
this, there is some 750,000 tons of ore of a lower grade,
namely, 1.54 per cent. copper.

The company expects to, in the coming fiscal year,
continue work, but on a larger and more aggressive
scale, hoping thereby to add materially to the ore re-
serves already disclosed. ,

It is intended, when the work shall have made fur-
ther progress, to arrange for the permanent improve-
ments and equipment for treating these ores.

There are options outstanding on eleven mineral
claims at an aggregate cost of $188,000 and payments
have been made on these options totalling $52,545.84.
There were twelve other claims under option, but the
result of prospecting having proved unsatisfactory
those options were permitted to lapse. There has been
expended upon development during the fiscal year
$183,203.96.

As shown in the balance sheet herewith, this com-
pany has borrowed from the Canada Copper Corpor-
atidn, Ltd., $340,000, to December 31, 1914.

The company’s engineers recently made a prelimin-
ary valuation of the company’s mining and smelting
properties and the value shown in the balance sheet
is based on their report. The amount written off for

property in the Boundary district and the Lone Star

and Napoleon properties in the State of Washington,
including the stock and bonds of the New Dominion
Copper Co., Ltd., is $1,781,095.20, leaving the present
book value of $1,377,431.22. The Copper Mountain

properties are shown on the books at a present valua-

tion of $2,022,568.78, making a total of $3,400,000, as
shown in the balance sheet.

The above-mentioned transaction has reduced the
balance as shown in Profit and Loss account December
31, 1913, by approximately $500,000, leaving halance
to Surplus account, December 31, 1914, of $23,530.45.

The management is again indebted to the intelligent
co-operation of its operating force under unusually
adverse conditions.

Profit and Loss Account..

Operating dishursements—
Mining, smelting, freight, refining
and selling ' charges, general office
and administration expenses, main-
tenance and fixed charges and ex-
penses incurred during the time the
plantiwaseloged- 0700 v, SodA L.

Custom ore purchaged .... .. ., ii..

$788,684.64
162,434.84

$951,119.48

Proceeds of metal shipments ........... $899.851.17

Miscellaneous earnings ................ 11,503.76
Balance, being loss for the year ........ 39,764.55
$951,119.48
Balance Sheet,
—Liabilities—
Capital Stock—
Authorized $3,000,000 in 600,000
shares of $5 each; issued, 596,709
shares, less 5,000 shares in treasury;
591,709 shares of $5 each .......... $2,958,545.00
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Aweconfity payable. . 5w b dvosivi o 146,704.54  of the National Trust Co., Ltd., the trustees for the

Loans and advances from banks........ 58,794.04 bondholders, presided at the meeting. During the dis-

Canada Copper Corporation— cussion he stated that ““Sir William Mackenzie (of

Amount  advanced on Mackenzie & Mann, of Toronto, at the head of the Can-

mortgage. . . .........$340,000.00 adian Northern and Canadian Northern Pacific Rall-

Accrued interest thereon  8,160.00 ways), is not now a director of the National Trust Co.,

——  348,160.00 but Messrs. E. R. Wood and F. H. Phippen are direc-

Reserve for sundry liabilities. $500.00 tors. He added that out of 22 directors of the Na-

Reserve for employers’ lia- tional Trust Co., there were but two who were also

bilifyetarice s I A s 5,016.76 directors of the Canadian Collieries Co., and he gave

5,516.76 assurance that those two had not at any time attempt-

D UBOISE Vet s S PO S G 23,530.45 ed to influence the mind of the trustees with regard to

—  anything arising out of the trusteeship; also, that the

$3,541,250.79 mational Trust Company had ably administered this

N trusteeship. So far as the National Trust Co. is con-

cerned, the chairman stated that it has not any interest

Properties, equipment, shares and bonds in the Canadian Collieries Co. save as trustee; nor does

in other companies, ete. ........... $3,400.000.00 it own a dollar’s worth of honds or stock in the Collier-

Metals and smeltery products, supplies, ies Co., nor any stock in the Canadian Northern Rail-
GG R e RS s Saf s oLt 112,801.23 way.

aid ins A TR T ,693.00 T il R (W e e

g;;%l_;l ﬁsﬁzﬁce and .tfl.X.(}.S ............ ggg;gq Mr. H. S. Fleming, the chairman of the executive

Cash on hand and in banks ............ 17,189.37

$3,541,250.79

CANADIAN COLLIERIES (DUNS-
MUIR), LIMITED

At the annual meeting of the Canadian Collieries
(Dunsmuir), Limited, held in London on March 19,
the affairs of the company were fully discussed, and
resolutions were unanimously adopted waiving the de-
fault the company had made on September 1, 1914, and
March 1, 1915, in payment of interest on its bonds.
This waiver covers a period of three years, that is, un-
til March 1, 1918, or, as the resolutions put it, ‘‘to the
half-yearly date for payment of interest upon the
bonds occurring next before the expiration of one
yvear from the formal conclusion of peace between
Great Britain, on the one hand, and Germany and
Austria, on the other hand (whichever period may be
the longer.) Then the bond interest shall be payable
only as and when and to the extent that the net pro-
fits of the company as certified by the auditors of the
company for the time being are sufficient to pay the
same, any arrears of such interest being nevertheless
carried forward and paid out of the net profits of any
subsequent year.’’ ;

The reasons for this and other modifications of
the trust deed of August 6, 1910, securing the 5 per
cent. first mortgage gold bonds of the company were
fully explained at the meeting. As the chairman
pointed out, there were the following alternatives open
to the bondholders: TFirst, they could put in a re-
ceiver; second, they could commence the foreclosure
of their mortgage, and third, they could waive the de-
faults and extend the time for payment of the bond
interest. The last-mentioned alternative was unani-
mously adopted, and to that end the meeting appoint-
ed a committee of five of the bondholders, and in this
committee was vested a voting trust giving it entire
control over the administration and management of
the company. The five members are: Messrs. Stan-
ley Carr Boulter, Robert Henry Benson, David Augus-
tus Bevan, John Ashley Mullens, Jr., and Ernest Guy
Ridpath. _

The full report of the meeting ineludes many inter-
esting features. Mr. W. E. Rundle, general manager

committee of the Canadian Collieries Co., who had
journeyed from Vancouver Island, British Columbia,
to attend the meeting, explained at length the“causes
leading to the present condition of the company. After
reviewing the two years’ strike of the miners, he re-
ferred to the trade depression, and in this connection
said: ““To show you the very direct effect which this
has had on the position of the company, I may tell you
that during last winter the total consumption of do-
mestic coal in the city of Vancouver was barely one-
half of what it had been two years before. This, of
course, affected all the coal mining companies on the
British Columbia coast, but the Collieries Co. most, for
the reason that it is the largest. The use of coal for in-
dustrial and public purposes had heen similarly cut
down. Then, the war disorganized shipping and there was
and is little demand for supplying ships’ bunkers with
coal. In addition there was the increased use of fuel
oil.”” He added, however. that owing to large orders
received from San Francisco and elsewhere during
Aungust and September of 1914, the company in those
months earned net profits of $46.000 and $54 000 re-
spectively, but in October and November following
the net profits were only $1,300 and $1,100. He said,
further: “‘But I think the August and September re-
sults show that, given even a moderately good market
for the coal, the company’s mines are capahle of earn-
ing very substantial profits, and that the money put
into the property has not been wasted. And, I believe,
the market is bound to come sooner or later. The war
will not last for ever, nor will the depression of trade.
The Pacific coast will begin to grow ‘again in popula-
tion and industry.”” Replying to a question regarding
the serious shrinkage in the profits between the time
the mines were worked by the Dunsmuir interests and
the date of the statement of accounts presented, Mr.
Fleming said that the operating earnings in the year
ended June 30, 1911, were $665.000 from the mines, or
%728,000 from all sources; in the next year they were
$546,000 from the mines, or $751,000 from all sources.
Then in the next year there was the strike, which prac-
tically stopped operations at the mines for a short
time and made it difficult to produce coal. In regard
to the money subscribed, $3,500,000 of this had gone
into improvements to the mines and property gener-
ally. A very considerable amount of the money sub-
scribed had to be taken as working capital, owing to
the Dunsmuirs not having delivered to the company
all the assets that were expected would be received,
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but a deecision as to these was now being obtained from
the Privy Council of Great Britain. No directors of
the company receive any salary, except two local di-
rectors, who are each paid $500. Many other questions
were answered and then the resolutions submitted
were adopted, as already stated.

The following notes relative to the property of the
Canadian Collieries (Dunsmuir), Limited, on Vancou-
ver island, British Columbia, may be of interest:

About the middle of 1910 those who organized the
company acquired from the Wellington Colliery Co.
the mines, coal lands, coke ovens, shipping docks and
bunkers and other property connected with the carry-
ing on of the coal mining and shipping business of
Hon. James Dunsmuir and his associates, who had
operated under the name of the Wellington Colliery
(Co. There are two collieries, each with its own sep-
arate shipping dock and appliances, railway between
mines and dock, ete.

The Union colliery, near Cumberland, about 65 miles
north of Nanaimo, in Comox district, is the more im-
portant of the two collieries. In 1910 there were oper-
ated Nos. 4 and 7 slopes and Nos. 5 and 6 shafts. In
1911 important changes were inaugurated, these in-
cluding commencing to develop a hydro-electric power,
so as to substitute electricity for steam at the several
mines, the construction of a new fipple at No. 7 mine,
relaying the track of the 12-mile standard gauge rail-
way from the mines to Union bay with 80 1b. steel, and
the substitution of 50 ton for 25 ton cars for convey-
ance of coal to the shipping bunkers, and sinking a
new shaft (No. 8) at a place about one mile north of
No. 7 mine. These several improvements were well
advanced in 1912, but in September of that year labor
troubles were experienced. Construction work was
continued in 1913, the hydro-electric power system
was completed and electric power replaced steam at
all but No. 6 of the company’s mines in the Comox
field, all the mechanical shops and the coal washing
plant at Union bay were also supplied with electric
power and light, the development of No. 8 mine was
continued, and the railway extended to it, while a
small town of miners’ cottages was constructed near
the mine, and generally preparations were made for

considerably increasing the output of the mines as

soon as there should be the requisite ‘demand for the
coal. Meanwhile, production of coal was continued
notwithstanding the econtinued opposition of the
United Mine Workers of America. In 1914 the exten-
sive scheme of development and improvement and ex-
tension of mining, handling and transportation facili-
ties was practically completed, while the strike was
““called of,”” all the workmen required having been
available.

The Extension colliery, situated less than 10 miles
southwest of Nanaimo, comprises Nos. 1. 2 and 3 mines,
all worked from what is known as the No. 1 tunnel,
and No. 4 mine, worked by a shaft. About the middle
of September, 1912, a strike of the miners necessitated
the closing of these mines. The following spring work
was resumed with fewer miners than formerly; later
the strikers burned the surface buildings and destroy-
ed the electric locomotives and the coal cars, so pro-
duction of coal was stopped for a while.- In 1914 work
was being continued, and conditions were gradually
improved until things were back to normal.

The shipping dock and bunkers for the Extension
mines are at Ladysmith, with which there is standard-
gauge railway connection, as well as with the railway
hetween Vietoria and Nanaimo.

The company’s beehive-type coke ovens are at Union
bay, but no coke has been made there since 1910. Last
year there were negotiations with the object of resum-
ing coke-making, to supply coke to a coast copper
smeltery. but these were not successfully concluded.

The following table will serve to show what the out-
put of coal has been for the last five years, and the
number of employees for four years:

(Comox Colliery—
No. of Employees

Joal mined Under- Above-
Year long tons. ground. ground. Total.
LN U SR 518,426 1,172 416 1,588
DO s e e 437,335 996 263 1,259
AL 3 [ PR A 475,803 766 217 983
{0 s RN e 508,095 786 223 1,009

1914 (estimated) 403,980
Extension Colliery—

Not yet published.

OO St ie 390,482 737 194 931
14811 Sl S e e 331,576 714 167 881
B A 265,766 698 164 . , 862
1581 5y S (T 57,855 135 64 199

1914 (estimated) 129,934 Not yet published.

The mines at both collieries were in condition for a
much larger production than was made, and there
were more miners obtainable than work could be found
for, but the demand for coal was insufficient to admit
of either colliery working anything like full time.

THE CONDENSATION OF GASOLINE FROM
NATURAL GAS.

The condensation of gasoline from natural gas is the
title of Bulletin 88, just issued by the Bureau of Mines,

“ George A. Burrell, Frank M. Seibert and G. G. Ober-

fell, authors.

This report treats of a method of preventing some
of the waste of the natural gas incidental to oil mining.
This method, the condensation of gasoline from natural
gas, offers to the oil operator and others a profitable
means of utilizing some of the oil-well gas now being
wasted. The most desired constituent of crude oil is
obtained, the production of oil is not hindered, and the
gas, after the extraction of gasoline, can be returned
to the leased area to drive pumps or into pipe lines for
uses fo which natural gas is ordinarily put, generally
with its fuel value lessened only in a slight degree.

The authors say: ‘‘Gas may be found in a sand and
separate from oil. It may be found in more than one
sand separate from the oil, or the gas sand may be just
above and in contact with the oil sand. A given sand
may produce oil and gas in one place and in another
part of a territory gas only.

“Gtas may come from the same sand as the oil itself.
It is this manner of oceurrence of gas and oil that the
authors desire to emphasize, for under these conditions
the gas is frequently mixed with enough of the gaso-
line constituents of the oil to warrant the erection of a
plant for the purpose of condensing the gasoline.

“The gas usually finds its way to the atmosphere
through the space hetween the casing of the well and
the tubing inserted for the removal of the oil.  'This
gas is the so-called ‘casing head gas.” At the beginning
of an oil flow, when the flow is natural, a large quan-
tity of gas escapes to the air through the same tubing
as the oil. Where the gas finds its exit to the atmos-
phere apart from the oil at the casing head, it is a sim-
ple matter to make pipe connections between the cas-
ing head and any desired point where the gas is to be
utilized. This is frequently done when the supply of
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casing-head gas is sufficient to warrant its utilization,
but frequently, when the supply exceeds the small de-
mands of the lease, the excess is wasted.

“When a well is first drilled, the quantity of gas
ascaping with the oil from the tubing is frequently
enormous, heing 10,000,000 to 15,000,000 ft. or more at
times. This gas is wasted; the flow in time diminishes.

‘““When gas comes with the oil in the flow pipe, the
two are often separated by means of a gas trap. The
oil, entering the top of a drum, settles to the bottom
and is withdrawn, and the gas flows off at the top. Many
of the plants in California utilize gas that flows with
the oil for condensing gasoline. One gasoline plant in
the Cushing field, Oklahoma, also uses trap gas. A new
type of trap for saving gas from gushers and separat-
ing the gasoline is described in this report.

““0il wells that have passed the flowing stage and are
being pumped may still continue to give off much gas
at the casing head. The quantity may vary from little
or nothing at some wells to 500,000 cubic ft. or more at
others. When enough of the gas is available, it is used
for pumping on the lease, the excess being wasted. A
steam pumping engine of 50 horse-power requires about
25,000 cubic feet of gas for 10 hours’ operation. From
12 to 15 cubic feet of natural gas is needed per horse-
power hour for gas engines that are used on leases for
pumping oil wells. If there is not enough of the gas
available for working pumps, it is all allowed to go to
waste, or perhaps some is used for heating and lighting
a few scattered houses on the lease.

““The efficient utilization of the wasting casing-head
gas ordinarily is a difficult problem. The many miles
of pipe that would have to be laid to transport it from
a field would usually be an unwarranted expense. How-
ever, some towns, among which may be mentioned
Warren, Pa., and Sistersville, W. Va., are lighted and
heated largely with casing-head gas.

“In general, however, the oil man considers casing-
head gas as waste gas and its escape necessary in oil-
well operations, to permit the maximum flow of oil into
the well from the surrounding strata.’’

The bulletin also treats of the effect of drilling neigh-
boring wells; the effect of formation of waxy sediment;
the history of the making of gasoline from matural gas;

the chemistry of natural gas, and many other matters
of interest along these lines.

NICKEL ALLOYS.

In a paper presented at the Annual General Me‘eting
of the Institute of Metals, London, March 19, 1915,
A. A. Read and R. H. Greaves gave the results of a

careful study of nickel-aluminium and’ copper-nickel-
aluminum alloys.

. Nickel-Aluminium—The influence of nickel on alum-
inium bears considerable resemblance to that of cop-
per, In that it increases the yield point and tensile
strength with the simultaneous diminution of elonga-
tion and reduction of area. It increases specific grav-
it, hardness and rate of corrosion in hoth fresh and
sea-water, and decreases electrical conductivity and
resistance to alternating stress. .The present work
dgaling with alloys containing up to 5% per cent. of
nickel provides data for the following comparison be-
tween the effects of nickel and of copper on alumin-
ium.

The effect on the microstructure is similar.

Specific gravities are equal for the same amounts of
copper or nickel. g

Inereases in the yield point and tensile strength of

rolled rods due to nickel is not so great as that pro-
duced by an equal quantity of copper, though the
elongations are the same in both cases.

In the case of chill castings, the elongation of the
nickel alloy is higher than that of the corres.pondmg
copper alloy, while there is practically no difference
in tensile strength.

Malleability (hot and cold) is reduced more by
copper than by nickel.

Duetility as measured by wire drawing is less for
nickel-aluminium than for the alloy with an equal
amount of copper.

Nickel-aluminium alloys have a high resistance to
alternating stress. :

In the case both of nickel and of copper alloys, the
quenched material is almost identical in properties
with the annealed.

The mechanical properties of copper-aluminium
alloys reach a maximum at about 4 per cent. of copper.
A similar maximum had not been reached at 5% per
cent. of nickel.

Corrosion of nickel-aluminium alloys both in fresh
and sea-water is less than that of copper-aluminium
alloys.

Copper-Nickel-Aluminium—The presence of copper
and nickel together in aluminium leads to the for-
mation of a triple eutectie, and the resulting alloys
bear some resemblance to copper-aluminium alloys
whose percentage of copper is equal to the total per-
centage of copper and nickel. None of the ternary
alloys examined in the form of rolled rods showed as
high a tensile strength as the 4 per cent. copper-alum-
inium, while in the cast state, the replacement of more
than 2 per cent, of nickel by copper is of no advantage.
This proportion of copper also gives the best elongation
in chill castings. As in the case of nickel-aluminium
alloys, the quenched material shows the same pro-
perties as the annealed. For any series of alloys in
which the proportions of nickel and copper vary while
their total percentage remains the same the specific
gravities are constant:

The more malleable alloys are those in which nickel
predominates, the hinary nickel-aluminium alloys
being the most malleable.

The more ductile alloys are those in which copper
predominates, the binary copper-aluminium alloy
bheing the most duectile.

The alongation of the hot rolled material is indepen-
dent of the relative proportion of copper and nickel.

The corrosion is least when only nickel is present
and greatest for the ternary alloys. In all cases, the
corrosion is more marked as the total percentage of
copper and nickel increases.

The hehaviour of the material in the tensil tests
was carefully followed up to a stress beyond the yield
point ¢« and various methods of defining the position of
this point in these light alloys is discussed.

Among many other instances of the practical help-
fulness of the mining fraternity in Canada is that of
miners employed at the No. 1 mine, Ainsworth, British
Columbia. About thirty of the mine staff and working
force, together contributed $100 last month, this
amount to provide two beds at the Cliveden hospital
for wounded Canadians in England. The donation is
the more worthy of mention for the reason that only

a few weeks ago work was resumed at the mine after
three months’ inactivity.
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GASOLINE FROM “ SYNTHETIC ” CRUDE OIL*

By Walter O. Snelling.

In the course of some experiments more than five
years ago, made for a totally different purpose than the
investigation of the oil used, I placed a small quantity
of a transparent yellow lubricating oil in a bomb-like
vessel and heated it to a relatively high temperature.
At the end of the experiment I removed the oil from the
vessel and was amazed to find that instead of bearing
any resemblance to the oil which I had put in, it now
had the appearance of ordinary erude oil. The green
color by reflected light and the rich red-brown by
transmitted light were so unmistakable as to at once
lead to further investigation. I subjected the material
to fractional distillation, and the surprise which I
experienced at the appearance of the oil, changed to
amazement when I found that it yielded, on distillation.
15 per cent. of gasoline and 30 per cent. of burning
oil, and that its constitution resembled crude oil quite
as much as did its appearance. Further, the gasoline
and kerosene distillates which it yielded were of a clear
water-white color, entirely without treatment with acid
or alkali, and were entirely free from the odor familiar
in ‘‘cracked’’ petroleum distillates.

The result of this experiment was quite too remark-
able to be credited without further confirmation, and
I at once filled the vessel with some of the same oil
that T had used before, and again heated to about the
same temperature that I had previously used, and for
the same period of time. Upon opening the vessel and
removing the contents I found, not the material resembl-
ing erude oil that T had obtained before, but apparently
only the same oil that I had put in, somewhat darkened
in color, but nevertheless far different in appearance

from the material obtained in the previous experiment. "

Evidently some condition existed in the first experi-
ment that had not existed in the second test, and here
began a series of tests in which I sought by the change
of one variable after another to arrive at the identiecal
conditions which must have existed in the first experi-
ment. Only the fact that the bottle of heavy oil used
in the first test was still in its place, and the further
fact that I had no erude oil among the materials at hand
when I began the experiment—only these facts kept me
from believing that T had indeed made some mistake,
and that crude oil had in some manner found access to
my apparatus.

After many fruitless experiments I learned a fact
which should have been obvious to me from the first,
but which. in the surprise due to the unlooked-for
result obtained, had quite passed out of my mind. In
my first test, the vessel which I used had contained but
a little oil (about one-fourth of the volume of the
vessel only), and in all of the other experiments I had
filled the vessel three-fourths full or more, in the effort
to obtain as much of a yield as possible.

I repeated the first experiment, using the vessel but
one-fourth full, and heating to about the same tem-
perature, and for ‘the same time as I had done in the
other experiments. The result was once more the
greenish liquid so familiar to anyone who has lived in
the oil field, and its fractionation again gave 15 per
cent. of gasoline, 30 per cent. of burning oil, ete.

Apparently some remarkable change must come about
in the hydrocarbon molecules, when a hydrocarbon body
is heated in a still approximately only one-fourth full

Extracts from a paper presented jpformally at the New
Engineers.

J

of oil, that does not oceur when the same hydrocarbon
is heated under similar conditions, except that a greater
proportion of the volume of the still or retort is filled
with oil. With grave doubts and fears, I placed in my
retort some kerosene. If this water-white material,
after treatment, should come out green in color by re-
flected light, and red by transmitted light, then indeed
I would be convinced that I was dealing with a true
transformation into crude oil. The eéxperiment ended,
I poured out from the vessel a liquid which resembled
Pennsylvania crude oil so perfectly that when T placed
a bottle of the new product by the side of a hottle of
the real crude, it was hardly possible to say which was
which, by appearance alone. I next melted some par-
affin and placed it in the vessel, and after heating under
the prescribed conditions, I poured out a thin fluid,
suggesting crude oil in every way, and which on dis-
tillation gave somewhat over 15 per cent. of a water-
white gasoline, free from ‘‘cracked’’ odor, and other
distillates in about the same relationship as in ordinary
crude oil.

One after another I tried putting all natural hydro-
carbons available to me through this process. Vaseline,
rod wax gas oil, fuel oil, and B. S.—all these went into
my treating vessel, one after the other. They all yielded

- materials similar in appearance, odor and composition.
From any of these materials T obtained a synthetic erude
oil containing about 15 per cent. of gasoline, and other

distillates in about the same order as are found in typi-

cal crude oils.

After many experiments had shown me the exact
conditions of temperature, pressure, and filling volume
of my treating vessel which 'were necessary to success,
I fondly imagined that my troubles were over. I did
not for a moment think that human nature -would in-
volve greater difficulties than had even the control of
natural conditions. Full of enthusiasm, I described the
results of my experiments to an oil man, without of
course describing the exact process, on which I had
not yet applied for patent. He listened to me carefully
and kindly, but his look of utter unbelief and ineredul-
ity was a trifle galling, to one whose life work had been
devoted to scientific investigations. Had I been a
promoter, selling stock in a gold mine located at
Hackensack, or in a diamond mine on the outskirts of
Brooklyn, T could hardly have met with less encourage-
ment, or more entire dishelief.

To.day, when processes for increasing the yield of
gasoline are being worked on by many investigators and
when such lines of work are being encouraged and lav-
ishly supported by a number of oil eompanies, and are
being ppaid for in many cases with sums far greater than

any probable returns, it may be hard for you to realize -

that only five years ago the shortest cut to suspicion and
doubt, from your friends in the oil business, was even
to suggest gently in ordinary conversation that perhaps
by some method it might be possible to increase materi-
ally the ordinary yield of high-grade gasoline from
erude oil. I tried it a few times, picking out the most
kindly and genial of my friends in the oil-refining
line. They would look, first pityingly and then suspici-
ously, and would say: ‘‘But after you have gotten cut
the gasoline that is present in crude oil, how do you
think that you are going to get any more? Don’t you

York meeting Feb. 1915 of the American Institute of Mining
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understand that when you have gotten it all out why
you have gotten it all? What is left is kerosene, gas
oil, or what-not. But it is not gasoline.”’

Only once did I venture mildly to protest. I sug-
gested that possibly, since hydrocarbons were all com-
pounds of hydrogen and carbon, it might be possible
to rearrange the atoms in the molecule so as to obtain
more gasoline. This view met with some recognition,
and I ‘was told that what I was talking about was called
““cracking’’ and that it was thoroughly understood by
oil men, and that, furthermore, ‘‘there was nothing in
it’” as far as making anything saleable as gasoline, as
the product would invariably be of bad color, and of
an extremely offensive odor.

Slowly I came to realize that the oil industry was not
yet ready for any new views as wholly different from
the preconceived ideas as these experiments made neces-
sary. So I would go back, for comfort, to the water-
white gasoline of 70° Be. which I had .made from
paraffin and from kerosene, from gas oil and from
fuel oil and from rod wax, and patiently wait
for the day when my friends in the oil business would
realize that there were a few insignificant things about
oil which they did not yet know. For their attitude I
could hardly blame them, after all, when I remembered
my own doubt when I had seen the results of my first
experiments. They had not,seen them, and therefore
if they doubted, I could at least understand their
position, and I am hardly prepared to say that I should
have been less doubting than they were, had the posi-
tions been reversed. . .

This paper makes public for the first time the results
of my experiments, and in presenting it I wish to
express my indebtedness to John T. Milliken, of St.
Louis, Mo., President of the Milliken Refining Co. He
was the first oil man whom I met who was willing
to believe that research could really add materially to
the oil man’s knowledge. He has generously supported
the experiments which I am now reporting, and has
supplied the financial help which alone has made this
paper possible to-day.

Very careful studies made in my laboratory have now
proved that when a hydrocarbon body such as gas oil,
for example, is heated in a vessel which is filled to
more than one-tenth of its volume with such oil, but
such filling is less than one-half of the total volume of
such vessel and if then the vessel is 50 heated that a
pressure of say 800 lh. per square inch exists within the
vessel, a very remarkahle and fundamental change
occurs in the hydrocarbon filling such vessel. Tt is as
though the carbon and hydrogen atoms were free to
rearrange themselves, and that such rearrangement goes
on until a more or less definite mixture of hydrocarhons
remains in the vessel. When the vessel is less than one-
tenth filled with oil considerable ‘‘cracking’’ seems to
take place and the product is quite inferior. When the
vessel is much more than one-half filled with oil the
reaction seems to fail almost wholly, the amount of
light products produced being very small. But when
the conditions within the vessel, as to amount of filling,
and temperature applied, are as indicated above, the
carbon and hydrogen atoms of the hydrocarbon seem
to rearrange’ themseélves to form crade. oil and natural
gas.

In this rearrangement, not only are low-boiling com-
pounds produced from those of higher boiling point,
In several
tests I have obtained from petroleum products' of
medium boiling point synthetic erude oils which con-
tained high-boiling ends, whose boiling point was con-
siderably higher than that of any of the constituents

present in the original oil used. Apparently the en-
tire process depends upon certain equilibrium reactions,
in which constituents of different boiling point tend to
be present in a certain very definite ratio, provided the
space relationship within the treating vessel is of the
proper ‘order. Solid paraffin of course contains no
constituents that are liquid or gaseous at ordinary tem-
peratures, but upon treatment by this process even this
solid paraffin is resolved into synthetic crude oil and
natural gas, and the percentage of products of each
definite boiling point appear to be in a definite condi-
tion of equilibrium. If instead of starting with paraffin
we go to the other extreme, and start with kerosene
which is entirely free from heavy ends, we will obtain
a synthetic cerude oil which is much lighter in gravity
than that produced from paraffin, but which neverthe-
less contains high-hoiling constituents whose boiling
point exceeds hy many degrees the hoiling point of the
heaviest product present in the untreated kerosene. Thus
it ‘will be seen that while this process is primarily one
in which heavy hydrocarbons give crude oils containing
light distillates (this being the main trend of the re-
action), yet the process is so essentially one dependent
upon equilibrium that if high-boiling constituents are
absent, or present in very small amount, the equilibrium
will not be satisfied until additional amounts of these
high-boiling constituents have heen produced as the
result of the reaction which is going on.

A residual pressure, after cooling, always exists, due
to the natural gas formed in the process, and the amount
of this natural gas, like the amount of gasoline in the
synthetic crude oil, seems to be very constant no matter
what hydrocarbon is taken. It is of course evident to
the chemist that natural gas and gasoline contain a
greater percentage of hydrogen than do heavier oils,
and it is very interesting to note that when the charge
which is placed within my treating vessel contains a
hydrocarbon deficient in hydrogen, the formation of
saturated gasoline goes on just the same, and the
synthetie erude oil produced carries a ‘‘mud’’ consisting
of the earbon which in the rearrangement has failed to
find hydrogen. The gasoline produced from materials
even highly deficient in hydrogen is quite normal in
color, and deces not appear to be in any way like the
‘“cracked’’ produets which are produced by the ther-
molysis of oil vapors, ete.

It is of course evident that if putting any hydro-
carbon through the process described makes it into a
erude oil, it ought to be possible to take any hydrocar-
bon and first convert it into crude oil by the process
described, then remove the gasoline, for example, or
any other constituent, from this crude oil by distillation,,
and then to subject the residue to a repetition of the
process. I have done this many times, and have con-
verted paraffin and other petroleum products almost
wholly into gasoline and natural gas. I have obtained
from paraffin about 70 per cent. of water-white gasoline,
the remaining 30 per cent. representing the natural gas
formed by the repeated action of the process, and some
free carbon. From fuel oil, gas oil, vaseline, and similar
materials, I have obtained from 50 to 70 per cent. of
water-white gasoline, and samples of this gasoline, even
after standing for a year or two, do not discolor, nor
acquire an offensive or ‘‘eracked’” odor. I wish to par-
ticularly note that this gasoline, even when produced,
was not treated in any way, and has never come in con-
tact with either acid, alkali, fuller’s earth, bone black,
or other related materials. In brief, the process which
I have described produced, from practically any hydro-
cavhon, a material which resembles natural crude oil,
and which gives a gasoline which appears equal in

}
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quality and appearance to gasoline produced from
natural crude. Both the crude oil produced by my
process and the gasoline produced from its distillation
possess an odor which is somewhat different from the
odor of natural crude oil and ordinary gasoline. This
odor, while peculiar and distinctive, is not in the slight-
est like the odor of ‘‘cracked’’ products, and it is in
fact a slightly milder and sweeter odor than that of
ordinary oil products. Upon mixing my synthetic crude
oil, or the gasoline produced from it, with certain muds
and clays, it seems to be altered, and the odor changes
and becomes much more like that due to ordinary crude
oil. Personally I am of the belief that crude oil in
nature has in some cases been produced by some pro-
cess related to that which I have here desecribed, the
effect of the high temperature which 1 use for a short
time having in earth history been produced by very
much lower temperatures acting through geological
ages. I believe the condition which in my retort is
represented by about three-fourths open space, in
nature has had its equivalent in the open space in the
sand or other porous rock which has been the reposi-
tory of the oil, and I believe that natural gas, which is
so commonly associated with petroleum deposits, has
had a related origin in nature to that which it has in
the process worked out in my laboratory experiments.

The study of the genesis of petroleum is so involved
that I do not wish these suggestions to be taken in
any way as other than ideas which have forced them-
selves on my mind after noting the very considerable
similarity in appearance and econstitution which
exists in most of the petroleums of the world (except
where a porous cover or other well-recognized -con-

- ditions have allowed the more volatile materials to
vaporize, or well known oxidation or other phenomenon
to take place), and it seems more than likely to me
that any process which in the laboratory will produce
materials of such similar appearance and composition
from raw products of the most diverse mnature, must
surely have some connection with the conditions which
in geological time have similarly produced, from start-
ing out products of many different kinds, a material
possessing such well-marked and easily recognized char-
acteristics as petroleum.

These experiments which I have described have been
wholly of a laboratory nature, and much work remains
to be done in the application of the principles which
have been discovered to commercial work on a large
scale. While it may seem to many that the pressures
and temperatures employed are so high as to preclude
the possibilities of commercial work, yet I do not think
that is the case. Processes have been developed abroad,
during the past few years, in which ammonia is made
synthetically by reactions requiring both higher pres-
sures and higher temperatures than those which are
made use of in my present work. As these ammonia
researches have gone on from their laboratory inception
to their commercial development upon a very extensive
and successful scale, I believe the present process will
find similar development comparatively easy. The con-
ditions mecessary for successful commercial work are
already well known, and involve no engineering features
which American ingenuity cannot easily provide, and
it is my hope that this process will be soon developed
to the point where it will fulfill commercially the re-
markable promise that it now seems to offer.

C. & H. DECLARES $15 DIVIDEND.
The quarterly dividend rate of the Calumet and
Hecla Mining Co. was inereased recently from $5 to $15
a share, the largest quarterly disbursement since 1913.

THE GERMAN PIRATES
As Americans See Them.

New York Times editorially says: From our depart-
ment of state there must go to the imperial government
at Berlin a demand that the Germans shall no longer
make war like savages drunk with blood, that they
shall cease to seek the attainment of their ends by the
assassination of non-combatants and neutrals. In the
history of wars there is no single deed comparable in
its inhumanity and its horror to the destruction, with-
out warning, by German torpedoes of the great steam-
ship Lusitania, with more than 1,800 souls on board,
and among them more than 100 Americans. Our de-
mand must be made, and it will be heeded, unless Ger-
many in her madness would have it understood that
she is at war with the whole civilized world. We have
learned much about Germany since the war began,
much that has shocked the world’s sense of humanity,
but this frightful deed was held to be within the do-
main of the incredible until it was perpetrated. Tt
transcends in atrocity anything our government could
have apprehended at the time it issued its warning.

Now, as a necessary sequence of our note of Feb. 10,
there must be a further communication to the German
government, and it must be something more than a
protest. We must demand that Germany shall not
continue to make war on us. We may present the
demand with reasonable confidence that Germany will
pay heed to it. The Germans cannot advance their
cause by forcing the world to perceive and admit that
they are a people apart, that they are bent upon mak-
ing war by methods and practices which ecivilized
nations have long since renounced and condemned, and
by exhibiting a degree of brutality which is com-
monly associated with madness. It is mot to be be-
lieved that. either thei German government or the
German people are wholly mad, and the notice we are
compelled to take of the destruction of the Lusitania
will, we hope, serve to recall them to sense and reason.

The New York Herald says: Undoubtedly hundreds
of Americans have been sent swirling to eternity by
the German pirates.

Henceforth is international anarchy to be the con-
trolling factor in marine warfare? Henceforth is piracy
on the high seas to be recognized and ‘go unprotested
and unpunished? Henceforth is the wanton murder
of neutrals and non-combatant passengers to be treated
as regrettable incidents and go at that?

Tt is for the neutral countries, and above all for the
United States, to answer these questions. It is a time
of gravity in American history unmatched since the
Civil War. This cold-blooded, premeditated outrage
on colossal scale will ecause such a blinding white light
of indignation throughout the meutral portion of the
world, unhappily growing smaller and smaller. that
there cannot conceivably be in Washington any thought
of turning back from the note to Germany sent Feb. 10.

The Boston Post says editorially : The sinking of the
British liner Lusitania by the torpedo of a German
submarine yesterday, with terrible loss of life, is the
worst erime against civilization and humanity that the
modern world has ever known. Tt is a reversion to

‘barbarism that will set. the whole world, save perhaps

the little world of its perpetrators, aflame with horror
and indignation.

If she (Germany) wished to set every country on
earth, save her Teutonic-Hungarian ally, against her,
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she could have taken no better means. If she desires to
be a hissing in the mouths of self-respecting nations,
she is triumphant in her shame.

The Germans will ery, of course, that they had warn-
ed Americans not to sail on the Lusitania. That warn-
ing was in itself an insolent striking at Great Britain
over the head of the government of the United States.
It was as inadequate as it was impudent, and was not
in any sense a substitute for the warning at the time of
attack, which respectable warfare—and there can be
such—has hitherto granted to noncombatants on the
sea. The court of human opinion will find no palliation
for this indefensible outrage.

The New York World says editorially: The circum-
stances and the consequences of the destruction of the
Lusitania by a German submarine call for all the self-
restraint and self-possession that the American people
can command. ;

Morally, the sinking of the Lusitania was no worse
than the sinking of the Falaba.

The whole German submarine policy in its campaign,
not against British ships of war, but against merchant-
men on the high seas, is.a revival of piracy—piracy
organized, systematized and mationalized. Tt is piracy
against neutrals as well as against enemies. One day
it is a British passenger ship that is torpedoed. An-
other day it is an American merchant ship flying the
American flag which is destroyed without a word of
warning. And still another day .it is a defenceless
Swedish or a Norwegian or a Dutch ship that is blown
from the face of the waters by a German torpedo.

Modern history affords no other such example of a
great nation running amuck and calling it mlhtan
necessity.

The New York Tribune says editorially: No voice
will be raised, no effort will be made, to forece the hand,
to hasten the action, of the President of the United
States. But neither he nor any other official in our
government can mistake the temper in which their
fellow citizens will wait. They will wait with the eas-
ualty list in their hands. ‘The nation which remember-
ed the sailors of the Maine will not forget the civilians
of the Lusitania.

The American says: The sinking of the Lusitania,
with her heavy freightage of peaceful travelers, in-
cluding hundreds of women and children was not an
act of war; it was a deed of wholesale murder.

The Sun says: It is proper to keep clearly in mind
the fact that the undersea attack on the Tmsitania is.of
less importance to us as an event involving internation-
al relations than the recent sinking of the Falaba.
That is, if it shall happily prove true, that all the Am-
erican passengers who sailed a week ago to-day on the
great Cunarder esecaped with their lives. TIf, on the
contrary, any American citizen died in consequence of
the torpedoing of the Tmsitania the incident is in the
class with the Falaba, and technically possesses neither
more nor less significance than that affair.

Yet, when all this has been said, the fact remains
that no oplqode of the war has startled and aroused
public opinion in this country in a greater degree. That
it was premeditated we know, that” it was reckless
of innocent mnon-combatant lives we are sure and
““dastardly’’ is the word on millions of American lips
this morning.

The New York branch of the Jeffrey Manufacturing
(fo., has heen moved from 77 Warren street to 50 Dey
street, adjoining the Hudson Terminal.

PERSONAL AND GENERAL

Mr. W. M. Archibald, of Trail, B.C., one of the Con-
solidated Mining and Smelting Co.’s engineers, was in
Spokane, Washington, last month.

M. J. W. Boyle, of Dawson, Yukon Territory, was
in Victoria, B.C., in April, conferring with the military
authorities there relative to the mounted gun section
raised by him in the Yukon for service in the European
war.

Mr. Ed. Dedolph, who was engaged in 1913 and 1914
in connection with the electriec zine smelting experi-
ments carried on at MeGill University, Montreal, and
at Nelson, B.C., has arranged to open an assay office

at Kaslo, B.C.

Mr. C. W. Drysdale, of the Geological Survey of
Canada, is expected to spend the field-work season of
1915 in British Columbia, probably in the Lillooet dis-
trict.

Mr. S.'S. Fowler, of Riondel, Kootenay lake, B.C.,
general manager for the New Canadian Metal Co., vis-
ited Calgary, Alberta, last month.

Mr. Oscar Lachmund, general manager for the Upper
Canada Corporation and the British Columbia Copper
and New Dominion Gopper Co.’s, has returned to
Greenwood, BIC., from a business trip to New York
City.

Mr. Douglas Lay, for several years superintendent
of the Van-Roi silver-lead mine and concentrating mill
in Slocan district, British Columbia, is on a visit to
Walkerton, Ont.’

Mr. Ralph C. Nowland, of San Franmsco, Cal., field
engineer for the exploratlon department of D. C. Jack-
ling and associates, in the early part of April spent two
or three days in Franklin camp, Boundary district of
British Columbia, looking over mining properties there.
He was accompanied by Mr. Fred M. Wells, of Van-
couver, B,C.

Mr. Noble W. Pirrie, assayer, of Vancouver, B.C.,
left that eity on April 23 to take up a commission as a
lieutenant of artillery, for active service in Europe.

Mr. Alexander Sharp, of Vancouver, B.C., mining
engineer to Mr. P. Burns and associates, was recently
in Spokane and other places in mortheastern Wash-
ington, on mining business.

Capt. B. Tamblyn, who was in Nelson distriet, Brit-
ish Columbia, early in April, has been investigating
mining eondltlons and properties in that part of West
Kootenay

N

Mr. Gwynn (. Gibbins, of the Huronia Belt Co. staﬂ:',
sailed on the Adriatic to join the Royal Engineers.

Mr. G. B. Wilson, manager for the company owning
the marble quarries at Marblehead, north of Kootenay
lake, B.C., has returned to the quarries from a business
visit to the United States.

(Col. A. M. Hay has been elected president of Meln-
tyre Poreupine Mines, Litd. Other newly elected direct-
ors of MelIntyre are Sir Henry Pellatt, W. J. Sheppard,
J. B. Tudhope, J. P. Bickell and .J. R. Muerling.

Thomas Cantley, vice-president and general manager
of Nova Scotia Steel, is on his way to Petrograd on
business for the company.,

Mr. C. A. Foster has returned to Halleybury from
London.

Mr. Geo. R. Rogers, of Toronto, is at Gowganda.
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Henry Edward Croasdaile, who died at his ranch,
Crawford bay, an arm of Kootenay lake, British Col-
umbia, on April 14, was well known in the Kootenay
distriet, he having been for some years actively en-
gaged in developing the Silver King mine, on Toad
mountain, a few miles south of the city of Nelson. The
Nelson ‘‘Daily News’’ states that he was of Irish par-
‘entage, and was in his sixty-ninth year when he died.
He was an ex-lieutenant of the Royal Navy; for some
years was engaged in ranching in the far western
States; later he was a stockbroker in Vietoria, whence
he went to Nelson in 1893. Immediately after his
arrival in the chief town of Kootenay he took an active
part in it§ business affairs, and as the years passed he
became prominent in the eommercial, industrial. and
social life of Nelson. In company with Messrs. Wins-
low Hall and John MeDonald, Mr. Croasdaile went to
London in 1894 and promoted the company which
was, in 1895, organized as The Hall Mines, Ltd., to
acquire and operate the Silver King group. An aerial
tramway four and one-half miles in length with a dif-
ference of 4,500 ft. in altitude of terminals, was con-
strueted from the mine down to the smeltery site at
Nelson. The first furnace of the smeltery, with a capa-
city of 160 tons a day, was blown in during 1896. The
following year a furnace having an average capacity
of 240 tons a day was built, and a reverberatory plant
was added. In 1900, more capital being required for
projected extensive development operations, the com-
pany was reorganized as The Hall Mining and Smelting
Co., Litd. In 1902. the known orebodies in the Silver
King mine having been exhausted, and the supply of
copper ore consequently becoming wery small, the larg-
er furnace was adapted to the requirements of lead
smelting, and thereafter the smelting done was chiefly
of custom ores. Meanwhile Mr. Croasdaile had retired
from the management of the company. Mr. Croasdaile

was connected with other mining undertakings, among’

them those of the B. C. Exploration Co., of which he
was general manager. For some years after his with-
drawal from mine management Mr. Croasdaile was in
England, where he carried on a brokerage business,
which he continued after he returned to Nelson. Fol-
lowing the loss of his only son about four years ago,
and of his wife two years later, Mr. Croasdaile went
to live on his ranch at Crawford bay with his sister and
daughter, both of whom survive him. His body was
interred at Nelson on April 16.

Joseph Foy.—The bhody of the late Joseph Foy, mine
manager for the Pacific Coast Coal Mines, Titd.. was
recovered about the end of April, and was buried at
Nanaimo, Vancouver island. B.C.. on May 1. Deceased
was one of nineteen men who were drowned when the
company’s Fiddick mine was flooded by the breaking
through of water from an adjoining abandoned mine
on February 9, last. Mr. Foy sacrificed his life by go-
ing down the slope and endeavoring to save some of the
miners caught by the rush of water in the workings
lower down. He was a native of Whitehaven, Com-
berland, England, and was 48 years of age. On arriv-
ing in British Columbia six years ago, he entered the
service of the Pacific Coast Coal Mines, Litd., first hav-
ing charge of the development of the company’s new
mine at Suquash, in the northern part of Vancouver
island, and afterward as overman supervising the work
of sinking the shafts at the company’s Morden mine
near South Wellington. In 1913 he became manager at
the Fiddick mine at South Wellington. He leaves a
widow and eight children..

SPECIAL CORRESPONDENCE
NOVA SCOTIA

The production of the Dominion Coal Company for
the first four months of the year compares with 1914
approximately as follows:

1914 1915

Tons | Tons
Glace Bay mines ..... 1,396,000 1,195,000
Springhill mines ...... 133,000 134,000

1,529,000 1,329,000

These figures show a decrease of approximately 200,-
000 tons, or less than half of one month’s full output
spread over four months. This is a fair showing in
war time.

The first steamer for the St. Lawrence left on the
30th April. Last year the first steamer left Sydney for
Montreal on the 25th April, but did not reach destina-
tion until the 5th of May, because of the unusually
heavy ice conditions.

Prospects for the summer months are quite promis-
ing. Charter steamers will probably be slow in deliv-
ering because of the attractive freight rates now pre-
vailing, and the general scarcity *of suitable vessels
caused by the requisitioning of ships by the Admiralty.
It is expected that the level of last year’s shipments
will be maintained during the coming summer.

Stocks of coal at the mines are much smaller than
they were last year. Some of the coal companies have
not put any coal into banks during the past winter, and
other companies have reduced the size of their banks.
Requirements of coal for steel-making purposes will
probably exceed the requirements of last summer, and
so far as it is safe to forecast the future, indications are
that the coal trade may experience a limited revival
during the next six months.

The new benzol and toluol plant of the Dominion
Steel Company is in operation, and a considerable quan-
tity of benzol has already heen made.
being produced. It is understood the nitration of the
toluol is to be undertaken by the Canadian Explosives
Co. at their Ste. Anne plant. Officials of the Steel Com-
pany express themselves enthusiastically over the re-
sults of the benzol plant, which they claim has eclipsed
the records of other plants in the United States.

Acadia Coal Co.—Success has attended the recovery
operations at the Allan shaft of -the Acadia Coal Co.
The recovery operations were undertaken in a very de-
liberate manner, with much forethought and planning.
It is understood that use was made of breathing appar-
atus, principally for advance work, and the construe-
tion of air stoppings. The work of the apparatus men
was merely supplementary to the main recovery oper-
ations, of course, but has proved a useful example of
the true funection of these devices, and of what can be
done when they are used with judgment and as part of
a previously developed plan of operation.

Miners at the Front.—In common with practically
all the coal mining distriets in the Empire, the mining

districts of Nova Scotia have contributed at least their

full proportion of recruits to Britain’s armies. Spring-
hill, Nova Scotia, was always a live centre of military
interest, and has for many years maintained an en-
thusiastic militia unit. The number of men who have
gone from Springhill to the front has made an appreci-
able difference in the number of men available for work
at the collieries. The Sydney coal field contributed
very largely to the 17th Field Battery, which is now
doing excellent work in France, and within the past
few days a detachment of seventy recruits left the town
of Glace Bay as a draft for the Second Contingent.

Toluol is now -
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Practically the whole of these men were miners or in
some way connected with the mining industry.

In'a recent speech made by the Prime Minister of
Great Britain at Newecastle-on-Tyne, Mr. Asquith stat-
ed that 217,000 miners had enlisted, ‘‘fifty per cent. of
the miners of military age.”” This is a record of which
the coal miner may well be proud. When the tale of
tli}s war comes to be written, it will be found that the
miner has played his part well, which is exactly what
those who know the miner in his daily walk and con-
versation would expect.

COBALT, GOWGANDA AND SOUTH
| LORRAIN

S_-in'ce the war commenced there has been so little
activity in the silver fields of Northern Ontario outside
a radius of a few miles round Cobalt that it might al-
most.be said that interest was dead apart from the
working mines inside a very narrow circle. The ex-
ceptions are, of course, the Miller-Lake O’Brien at
Gowganda, and the Casey to the north-east of New
Liskeard.

The past month has seen more stir in the outer camps
than for several years past.

Gowganda—Up the Montreal river the Miller-Lake
O’Brien company has resumed operations on the usual
s:ca]e after being obliged to seriously curtail production
flor some months owing to the dry summer, power being
from hydro-electric installation. In addition a com-
pany has decided to commence preliminary operations
on a group of claims known as the Homestead on Wig-
wam lake. There are quite good veins on the surface
and it has been resolved that they shall have a chance.
In Elk Lake two or three companies or syndicates are
doing more or less desultory work on claims.

In South Lorrain it is reported that the Wettlaufer
may start up again soon. The Currie is still being
worked by the Pittshurg Lorrain and cross-cutting
from the shaft on the Talon claims is continued. There

is also a report that the old Bellellen may be opened

up again. :

Casey.—The most important and definite step to de-
welop new territory will he made through the Casey
Segeea company which has taken over the Murray
claims. This property corners the old mine workings
of the Casey, and is directly south of the new shaft
where.su*ch good results have recently been obtained.
The Q1fﬁ§111-ty with the development of claims in this
vicinity is that there is such a very heavy clay over-
burden. But now that the Casey is finding such good
ore néar the Murray line the chances in sinking a shaft
blindly in the clay are less than when there was no de-
velopment within two claims.

An option on a block of stock of the new company
has been taken by Messrs. Harry Worth, president of
the Seneca Superior Silver Mines, and R. F. Segsworth,
treasurer of the same company. The new claim is guar-

anteed vigorous and effective prospecting and the re--

sults to this section of the Cobalt field may easily be of
some importance. In the same section the Casey Moun-
tain mining company has also resumed work with a
small gang of men. It is known that there is a large
conglomerate area here, but it could never be prospect-
ed by reason of the lack of outerops and the very heavy
overburdens. :

Silver Leaf.—Excellent results have been obtained
on the Silver Leaf in the winze 40 feet bhelow the 75-

ft. level. The winze was put down on ore. About 30 ft.
down the ore became lean and a drift was run at 40
ft. Another vein about an inch wide of good ore soon
came into the face and this was followed. In a few
rounds there also appeared in a corner of the drift the
best vein that has been found on the Leaf since it came
under the lease of the Crown Reserve mining company.
All the ore is being dumped down to the 200-ft. level
of the Silver Leaf and trammed through the Crown
Reserve rock house. High grade is sacked here. Tow
grade goes over the aerial tramway to the Dominion
Reduction company. This will probably be altered if
good developments continue, and a new shaft will be
sunk on the Silver Leaf to facilitate the transportation
of ore.

The Right of Way is being operated again. So far
operations have been quite successful. Before power
was available some hand steel work was carried out
which put in sight some high grade ore, and already
between six and eight tons have been sacked. In addi-
tion a contract has been made with the Northern Cus-
toms concentrator to send 30 tons a day for treat-
ment. It is understood that the grade of milling ore
being treated is quite satisfactory. In addition a new
vein of high grade has been discovered in one of the
walls of the old workings.

The Princess mine is under lease to Mr. Sidney Smith
of Haileybury, who has commenced work with one drill
on the 55-ft. level. The lease is on a royalty basis.
The La Rose company shut down the Princess some
months ago, it being understood that not enough ore
was in sight to warrant further work except on a very
restricted scale.

La Rose—A good grade of milling ore is being treat-
ed at the Northern Customs concentrator from the
University mine. This ore is being taken from a point
near the old workings. The Lia Rose is conducting
quite extensive development work at this old mine.

Cobalt Lake is rapidly being drained, it being esti-
mated, that it is going down at the rate of a foot a
day. The lake had an average depth of 40 ft. last fall
before the rock cut at the end of the lake lowered it
six feet. It was estimated to contain 300 million gal-
lons of water. The discharge pipe is running at about
half bore into Mill creek.

King Edward—Work has started on the old King
Edward under the direction of the York Ontario min-
ing company.

Casey-Cobalt.—Very good results have recently been
obtained at the Casey Cobalt mine from the new shaft
on the east claim. It is understood that three veins,
small, but of good grade ore, have been cut and are
now being drifted upon.

The O’Brien mine development in the diabase is ex-
citing much interest in the Cobalt camp. During last
year, of the 1,200,000 ozs. produced two thirds came
from the diabase. No. 6 shaft, which is in the diabase,
is 300 ft. deep, and a winze has been sunk another 200
ft., about 1,000 ft. south and east from the shaft. As
shoots of high grade ore are found, the better grade
is handpicked out and the remainder is taken to the
mill in electric locomotives on the surface. The heads
at the mill from the diabase ore exclusive of the high
grade ore run about twenty ounces. The coarse metal-
liecs are taken out of the ore by metallic traps at the
end of the tube mills before the product goes to the
cyanide tanks.
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KIRKLAND LAKE AND PORCUPINE

Sesikinika—Good reports are beginning to come in
from prospectors working eclaims in various portions
of the gold belt near the height of land. Near Sesikin-
ika lake some small veins of quartz rich in gold have
been uncovered on the Hughes properties adjoining
the townsite. These quartz veins are distributed over
an area of four feet and the orebody has heen traced
for 500 ft. Some test pits are now being put down
on them.

In Deloro township some discovery of good ore has
been made on the Pike Lake company claims, and this
is encouraging further prospecting of claims in this
section of the Porcupine field.

The Dome Lake mine and mill closed down at the
end of the month. It is known that the interruption
of operations is only temporary, but for some time
past the results of the mill runs have not heen more
than paying running expenses. The directorate felt
that it was necessary to make some readjustments be-
fore the property could be run at a profit, and in the
meanwhile determined to close down the mine and mill.

McIntyre—A complete- change of directorate was
made at the annual meeting of the McIntyre whereby
a majority of Canadians was elected to the board.

Tough Oakes—Development on the 300-ft. level of
the Tough Oakes mine has been very satisfactory of
late. The drift at this level has been pushed for 300
ft. and there is good ore in the face. The drift is now
entirely in the red porphyry. Two-thirds of the ore
going to the mill is coming from the dump and the
other third from development work. The mill is mak-
ing excellent practice although some mechanical ad-
justments will have to be made.

The Rea mine has closed down, with the exception
of the completion of some diamond drilling on the
300-ft. level. During all the time the Mines Leasing
company had this property they ran a ten stamp
mill with such good results that they were enabled to
pay a 5 per cent. dividend. All the ore in sight has
now been mined out and development work not lead-
ing to the expectation that further ore would be found
it has been determined to close down both mill and
mine.

Several test pits have been put down from the sur-
face on other veins on the Rea, but they failed to dis-
close anything of importance.

Vipond—As a means of exploration a diamond drill
is being used on the Vipond at the 300-ft. level from
the west face. The vein at this point has made a turn,
and it is considered more economical to endeavor to
locate the extension with the diamond drill than to
follow it in the drift. ‘

A winze is being sunk from the 300-ft. level to the
400-ft. The ball mill, which should have been deliver-
ed some time ago, has now been installed and will
raise the capacity of fhe plant considerably.

Production at the Vipond for the first three months
amounted to $77,000. The total costs are now running
$5 a ton, leaving a handsome profit on operations.

The St. Paul claims in Bartlett township are being
worked. A shaft is being sunk by the owners of the
claims, it is stated with satisfactory results.

The Huronian Belt Co. has decided to start up the
North Thompson again. A contract has been let for
the sinking of a three compartment working shaft to
a depth of 300 ft. The present shaft is down to the
100-ft. level, but considerable work has been prosecut-
ed from this level.

BRITISH COLUMBIA

Placer Gold Mining.—As the time for a resumption
of placer gold mining for the 1915 season is at hand,
interest is taken in the outlook for a water supply for
hydraulicking and other sluicing operations. In Cari-
boo district the snowfall was light last winter, so that
hopes for a gravel washing season of average length
are now based on the expectation of a rainy summer
following a dry late winter and early spring season.
No information is available concerning the winter’s
snowfall in the Atlin field or other parts of Cassiar
distriet, but there is general confidence that if there be
sufficient water to allow of operations being continued
throughout the possible running time, say a season
of 180 days, the output from Atlin streams will be
larger in 1915 than during several years past.

‘“‘Mining and Scientific Press,”” San Franecisco, re-
cently published an interesting article giving much
valuable detail relative to hydraulic mining in the
Atlin field. The writer of the article, Mr. A. D. Hughes.
says: ‘‘The information given covers the operations of
the North Columbia Gold Mining Co. during four sea-
sons, 1910-1913, both inclusive. The work was carried
on under the management of Mr. J. M. Ruffner. I was
present during the whole of this period, and during
three years acted as superintendent. The data given
are therefore authentic and represent the result of
observations at all stages of the work and under all
the conditions obtaining.”’ :

Only brief excerpts from Mr. Hughes’ long account
may here be made. First, as to the length of the work-
ing season, he says: ‘‘During the four years considered
there was but little variation in the dates of starting
preliminary work, namely April 18, or that for com-
mencing sluicing, May 10, and closing down, Novem-
ber 10.”” After deseribing the water supply system,
Mr. Hughes states that: ‘‘The work was conducted
from two separate pits, one on the south side of Pine
creek opposite the town. of Discovery, and the other
about half-a-mile up stream on the north side. The
water for both pits was taken from the main ditch.
which is on the south side. There was about five feot
of water above the sill of the gates at Surprise like
(which has an area of about 18 square miles), and with
the constant supply coming from tributary creeks a
steady flow of about 10,000 miner’s inches of water was
reasonably certain.”” As' to operations: ‘‘As soon as
the weather conditions permitted, 20 men were started
to work in No. 2 pit. Usually there was one of the
main pipe-lines to be moved. This made a new press-
ure box or penstock necessary. .. ... At this plant the
pressure hoxes were built as close to the diteh as pos-
sible, usually about 30 ft. The flume was made 5 ft.
wide and about 6 ft. deep. The pressure box dimen-
sions were 8 x 16 ft. inside and 12 ft. deep. The sides

of the box and flume were bhrought well above the

water level of the diteh, so that they requir’ed less at-
tentiok e % Two main pipe-lines were used, each
about 1,500 ft. long, consisting of 30, 28 and 26-in.
pipe to the main Y’s at the pit. They consisted of 12
and 14-gauge slip-joint riveted pipe.......From the
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main Y’s the pipe was reduced to smaller sizes to run
to the monitors. This pipe was of 14 and 16-gauge,
mostly 16 and 18-in. diam. Eight monitors were in use
five No. 6 machines, 15-in. intake and 6-in. nozzles, and
three No. 5 machines, 11-in. intake and 5-in. nozzles.
Bach machine was equipped with a deflector, and each
pipe-line with a gate. Nearly all the monitors were
ball-bearing machines. Four machines were operated
on each of the main lines.”” Concerning the gold re-
covered, Mr. Hughes says: ‘‘The gold was fairly coarse
and was easily saved. Quicksilver was used in the
riffles at all times. In cleaning up, about 75 per cent.
of the gold was recovered in the first 35 ft. of the
sluice. About 10 per cent. of the gold was recovered
from the bedrock immediately around the head of the
sluice ; that is, within a radius of 40 ft. Tests proved
that it did not pay to retard the work to clean the re-
mainder of the bedrock by hand.”” The actual oper-
ating time is given as 154 days per season in Pit No. 1,
with 4,500 miner’s inches of water used per day, and
283,300 cu. yd. of gravel worked per season; average
depth of ground 60 ft. 6 in.; average total cost per
season, $34,192.30; average cost per cu. yd. 12.07c. The
corresponding figures for Pit No. 2 are: Actual operat-
ing time 141 days per season ; water used, 4,250 miner’s
inches per day; 178,580 cu. yd. of gravel worked per
season ; average depth of ground, 16 ft. 4 in.; average
total cost per season, $35,743.46; average cost per cu.
yd., 20.01¢. No information is given as to the value
of the gold recovered, but some idea is obtainz}lb‘}e from
figures given in the Annual Report of the Minister of
Mines for 1912, in.which Mr. Ruffner is quoted as hav-
ing stated that the average recovery from 197,600 cu.
vd. of gravel washed in Pit No. 2 during the 1912 sea-
son was 36.7c. a cu. yd. Allowing a similar average
value for the four years under notice, the result would
be an average recovery per season of $65,538 at a cost
of $35,743. If a similar recovery per cu. yd. has been
made in Pit No. 1, the result would be an average year-
ly recovery of $103,971 at a cost of $34,192. These fig-
ures, however, are merely surmises, not verified returns.

It is noteworthy that Mr. Hughes, resident in the
distriet and presumably in a position to make a fair
estimate, places the total value of the gold recoY,ered
yearly at $350,000 ‘‘during the time mentioned.. .If
it be meant that during the four years under notice
that was the average walue per year, it is evident that
the amounts on official record are very conservative,
for they are shown in the Annual Reports as follows :
For 1910, $275,000; for 1911, $225,000; for 1912, $290,-
000; for 1913, $315,000.

East Kootenay.

Sullivan Group.—Ore shipments from this le:ad‘—srlve’T
mine to the Comsolidated Mining and Smelting Co.’s
smelting works at Trail continue to }')e madg on a much
larger scale than at the corresponding per:m-d of ‘1914.
For the first sixteen weeks, to April 22 inclusive, of
the current year the total quantity of ore received at
Trail from this mine was 13,099 tons. That f_or the
corresponding period of 1914 was 5,287 ‘?(ms‘, with 238
tons from the St. Eugene, also situated in Fort Steele
mining division of East Kootenay, but not on this
vear’s shipping list. Rt

Placer gold mining will soon be again under way on
several gold-hearing streams in Fort Steele vd1v151911.——
on Wild Horse and Perry creeks in particular. While
the yearly output of placer-gold is not large, there e;lx:e
still a few men who engage in placer-mming n this

division every year. There is little new to chronicle
relative to coal mining, except that the Crow’s Nest
Pass Coal Co. is having a somewhat better demand for
coke now that all the furnaces at the Granby Consoli-
dated Co.’s copper smeltery at Grand Forks, Bound-
ary district, are in blast once more.

West Kootenay.

Ainsworth.—Four mines shipped ore to Trail during
recent weeks, namely the Early Bird, No. 1, Retallack
& Co.’s Whitewater group, and Utica. Of the total for
four weeks ended April 22, 380 tons, the No. 1 shipped
275 tons, and the others one car load each.

The annual general meeting of the Utica Mines, Litd.,
was held at Kaslo, Kootenay lake, on April 15. From a
published account of the meeting it is learned that Mr.
Geo. H. Aylard, general manager for the Standard
Silver-Lead Mining Co., was elected president, and
Mr. Chas. F. Caldwell, of Kaslo, vice-president; the
other directors are: Mr. J. D. Chalin, St. Catharines,
Ontario ; Mr. W. M. Archibald, of the mining engineer-
ing staff of the Consolidated Mining and Smelting Co.,
of Canada, Ltd., Trail; Mr. W. O. Miller, of Nelson,
distriet divisional superintendent for the Canadian Pa-
cific Railway Co., and Dr. Gilbert Hartin, also of Nel-
son. The ‘“Kootenaian’’ states that: ‘“The new direc-
torate is regarded as a strong one. The report of op-
erations for the past year showed that during the latter
part of 1914, owing to war conditions and the low
prices received for metals contained in ore shipped, no
profit had been earned, but that during the first quarter
of 1915 operations had been profitable. ... .. The com-
pany is now practically out of debt, having due from
ore sold about sufficient money to offset current liabili-
ties. The manager’s report indicated that the mine is
looking well, and the future is regarded by the direct-
ors as being promising.”’

Slocan.—Production of silver-lead ore in any con-
siderable quantity has not yet been resumed judging
by receipts at Trail from this division, the figures for
four weeks having been as follows: From the Rambler-
Cariboo mine, 198 tons; Hewitt-Lorna Doone, 46 tons,
and Wonderful, 42 tons. However, zine concentrate is
being made at two mills, the Ivanhoe mill, near San-
don, running largely on ore from the Surprise mine,
and the mill of the Silverton Mines, -Ltd., treating
Hewitt-Lorna Doone ore. It is reported that the Slo-
can Star mill will shortly be again operated, but no
definite information has been made publie relative to
the Standard mill, at Silverton. ;

Several of the smaller mining properties in Slocan
division are again being worked, so that the position
is improving generally in this part of West Kootenay
distriet.

A shipment of 6,000 tons of zine ore from Australia
to be smelted in the Southern Kansas and Oklahoma
smelters has been passed through Kansas City custom
house.

The big shipment from Australia comes as a result
of the war in Europe which has closed most of the hig
Furopean smelters.

The Broken Hill distriet in Australia, from which
the shipment of 6,000 tons has come, produces about
400,000 tons of zinc a year. It has largely heen ship-
ped to Europe to be smelted. The 6,000-ton shipment
of ore, it is expected, is the forerunner of other ship-
ments to the smelters-in the Kansas City district,
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Foundry coke, prompt, $2.00 to $2.50 per ton. ST A e e s -
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May 7.—Tin straits, 39.25 cents.
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z Standard <Ol (o¥d) )i o s« deams 125 0 el S
Sheet zine (f.o.b. smelter), 17.50 cents. 3
A Standard "Oil (8ubs)' ...vseitadis {0 g 1) RS Pt
Aluminum, 19.50 to 19.75 cents. e 1
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International Nickel ............. 145.00
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YOLK, SONE &0 s i o aio s G CL ViR 07 .081%
TORONTO MARKETS.
May 7.—(Quotations from Canada Metal Co., Toronto)— Cobalt Stocks p
' Bid. Ask
Spelter, 1514 cents per 1b.
ROV A, R S T [ L0214 023,
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PROFESSIONAL DIRECTORY,

The very best advice that the publishers of the Canadian Mining Journal can give to intending purchasers of mining stock is to
consult a responsible Mining Engineer BEFORE accepting the prospectus of the mining company that is offered them. We would also
strongly advise those who possess properties that show signs of minerals not to hesitate to send samples and to consult a chemist or assayer
Those who have claims and who require the services of a lawyer, with a thorough knowledge of Mining Law, should be very careful with

whom they place their business.

—————————————

ENGINEERS, METALLURGISTS AND GEOLOGISTS.

Ontario ltain. H. E. T. Quebec British Columbia
Cohen, S. W. ;{au ta:}’l St Burchell, Geo. B. Brown & Butters.
Campbell & Deyell. Seg'sthOAl’ }EIL e Cohen, 8. W. Fo;vcl)e;, ESIG?N = : e

th, Ale . C -~New Yor
Carter, W. E. H. o i DePencier, H. P. Canadian Mining & Explora-
Ferrier, W. F. Smith, Sydney. Hardman, J. E. tion Co., Ltd.
Forbes, D. L. H. Maurice W. Summerhayes. Hersey, Milton L. Colvocoresses, Geo. M.
Gwillim, J. C. Temell. T.B Johnson, W. 8. Dorr, Jno. V.N.
Hassan, A. A. y e anal Smith, W. H. Hassan, A. A.

ENGINEERS, METALLURGISTS AND GEOLOGISTS.
ASTLEY, J.W. DEPENCIER, Hs B HARDMAN, J. E.

Consulting Mining Engineer,
24 King Street West,

TORONTO, CANADA.
Phone M, 129, Code: Bedford McNeill

Consulting Mining Engineer
Rooxm 613, DoMINION EXPRESS BLDG.,

MONTREAL.

PHONE MAIN 4984 P. 0. Box 763

Consulting Mining Engineer

MONTREAL, CANADA.

BROWN & BUTTERS

Mining Geologists and Metallurgical
Engineers

PRINCE RUPERT, B.C.

FERR!ER, W. F.

Mining Engineer and Geologist
204 Lumsden Bldg., Toronto, Ont.

General Manager, Natural Resources
Exploration Co., Limited.

HASSAN, A A, COBALT, ONT.

Mining Geologist and Consulting
Engineer.
61 WALDORF COURT, BROOKLYN, N. Y.
Examination, Management and Operation
of Mines in Ontario, Quebec and Nova Scotia.

Any Code. Cable Addreas: ‘‘Asghar”

BURCHELL, GEO. B.
Mining Engineer
Lignite and Bituminous Coal Mining
Examinations and Reports

505 McGILL BLDG., MONTREAL
Cable Address “Minchel” Phone Main 6737

FOWLER, S. S.

Mining Engineer,

NELSON, B. C.

JOHN V. N. DORR

Consulting and Metallurgical
Engineer

17 Battery Place New York City

and

First National Bank Building
Denver, Colorado

. CANADIAN MINING AND EXPLORATION
0., LIMITED
WILLIAM WALLACE MEIN, Consulting Engineer
Mining Properties Purchased or
Financed
43 Exchange Place, New York. Cable : Cameco, New York.

FORBES, D. L. H.

Mining & Metallurgical Engineer
Chuquicamata, Chile

Chief Construction Engineer for
Chile Copper Co.

CARTER & SMITH

Consulting Mining Engineers

SMITH, SYDNEY.

Mining Engineer,
HAILEYBURY, ONT.

GUESS & HAULTAIN

Mining & Metallurgical Engineers

SUMMERHAYES, MAURICE W.
Mining Engineer,

Consulting Engineer,
Room 601, Dom. Express Bldg. Mentrea

General Manager,
Crown Reserve Mining Co. Ltd.
Cobalt, Can,

1.3 Wilt Ave. g 4 Manager
Hermant Bu’i'lg)llggNl’I?O ilton Ave TORON};Z Bay suziNADA Porcupine-Crown Mines, Limited
W.E.H. Carter B.A. Sc. Alex. H. Smith, M.L.M.M. - Timmins - Ont.
(COHEN, SAMUEL W, E. M. GWILLIM, J. C. TYRRELL, J. B.

Consulting Mining Engineer,

KINGSTON, ONT.

Mining Englineer,
584 Confederation Life Building,
TORONTO, - - CANADA.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL. 4
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E.M. Chadwick, K.C Beatty, Blackstock, Fasken

David Fasken, K.C. Cowan & Chadwick
H ulp(er(i’r‘l'n.:!’nl)(nc Barristers, Solicitors, Notaries
i Fuken‘ Offices : Bank of Toronto,

Hugh E. Rose, K.C. Cor. Wellington & Church Sts.
Geo. H. Sedgewick. 58 Wellington St. East

James Aitchison ‘ Toronto

Telephone Main 6070
Cable Address:
“Lindsey,”’ Toronto
Codes, *

Broombhall,

McNeil’s 1908
Commissioner for taking
affidavits in British Columbia.

counsel with
Gregory & Gooderham,
Barristers and Solicitors,
Canada Life Building,
Toronto

THE CANADIAN MINING JOURNAL
- LAWYERS
Telephone Main able Address: “‘Chadwick” Toronto ]
PO 3813 e Vg‘stgm ll}ni;l;x Cofie G. G. s. Llndsey, K.C. T cl‘qlsooglsd:;.n'hs" Toronte

R. F. SEGSWORTH

Barrister, Solicitor, Notary, Etc.

JARVIS BUILDING
103 Bay Street - TORONTO

ASSAYERS, CHEMISTS AND ORE TESTERS.

MILTON HERSEY CO., LTD.
Chemists 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: 171 St. James St., MONTREAL

Phone M. 1889 Cable address “Heys’’

Established 1873.
HEYS, THOS. & SON,

Technical Chemists and Assayers,
Rooms M and N, Toronto Arcade
Yonge Street, Toronto, Ont.
Sampling Ore Deposits a Specialty.

SMITH & DURKEE
Diamond Drilling Co.

LIMITED
Contractors for all classes of dia-
mond drill work.

We make a specialty of saving a
large gercentage of core in soft
ground.

Plans showing location of holes
and surveys of holes can be

supplied.
SUDBURY - ONT.

CAMPBELL & DEYELL, Limited

Ore Samplers, Assayers
and Chemists

Cobalt, Ont.
South Porcupine, Ont.

C. G. CAMPBELL,
General Manager.

LLEDOUX & CO.

ASSAYERS AND SAMPLERS

Office and Laboratory,
99 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.

JOHNSON, MATTHEY & CO. LTD.

Bufvers, Smelters, Refiners & Assayers of
‘Gold, Silver, Platinum, Ores, Sweeps,
Concentrates, Bullion, &ec.

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

HuGH BOYLE, SECY.

DOMINION DIAMOND DRILLING CO., Ltd.
SOUTH PORCUPINE, ONT.

Telephone 213 Box 506
CONTRACTORS

JAs. E. BOYLE, MGR.

CORE BORING SOUNDINGS

CANADIAN LABORATORIES
LIMITED

ASSAYERS AND CHEMISTS

ASSAY OF ORES

All commercial products
tested and analyzed

OFFICES AND LABORATORIES.

24 ADELAIDE STREET WEST

TORONTO, ONT.

FOR SALE

A high pressure corliss engine in perfect
condition, 100 H.P., including water heater,
and all attachments. Can be seen in working
condition at King Building, No. 122 Welling-
ton West, Toronto,

Smith & Travers Diamond Drill

Company, Limited
Box 169, SUDBURY, ONT.
All classes of Diamond Drilling done.
Engineer’s Reports on All Work, Furnished.

Assessment Work performed, and fully
guarantee satisfaction in Sinking and
Drifting, and to find you a paying mine
if on the right spot.

CAPT. ALBERT JOHNSON
Haileybury Box 23 Onatrio

FEBRUARY 18, 1907

TaE CANADIAN
MINING JOURNAIL

oLy ertetarotion Lite Bubeing Tersals et

The Canadian Mining Journal

WITH WHICH I8 INCORPORATED

s THE CANADIAN MINING REVIEW '’

A JOURNAL DEVOTED TO MINING AND METALLURGY

SUBSCRIPTION IN CANADA, $2.00
TO OTHER COUNTRIES, $3.00

PUBLISHED ON THE FIRST AND FIFTEENTH OF EACH MONTH
TWENTY-FOUR ISSUES IN A YEAR

The Canadian Mining Journal,
Toronto, Ontario, Canada.

Send me the Canadian Mining Journal for one year and until counter-

manded, beginning with the month of ...........cccooiiiii for which
I agree to pay the sum of................ Dollars per year.
INAE e B e T s Ja0k7 bt v on o hed v e AR o e L Lo Y e V5% o s
1. 1O R e O R L W e S e S
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DEPARTMENT OF MINES GEOLOGICAL SURVEY.
PUBL' c A‘I‘ION The Geological Survey has published maps and reports dealing with
a large part of Canada, with many local areas and special subjects.
A catalogue of publications ‘will be sent free to any applicant. A single copy of a map or report that is specially desired
will be sent to a Canadian applicant free of cost and to others at a nominal price. The applicant should state definitely the
precise area concerning which information is desired, and it is often of assistance in filling an order for a map or report if he
states the use for which it is required.

Most of the older reports are out of print, but they may usually be found in public libraries, libraries of the OCanadiam
Mining Institute, etc. .

REPORTS RECENTLY ISSUED:
CANADA

Summary Report of the Geological Survey for the year 1913.

NEW BRUNSWICK and NOVA SCOTIA

Memoir 20. Gold fields of Nova Scotia, by W. Malcolm.

Memoir 60. Arisaig-Antigonish District, Nova Scotia, by M. Y. Williams.

Memoir 41. The ‘‘Fern Ledges’’ Carboniferous flora of 8t. John, New Brunswick, by Marie C. Stopes.
QUEBEC

Museum Bulletin No. 3. The Anticosti Island faunas, by W. H. Twenhofel.

Memoir 39. Kewagama Lake Map-Area, Quebec, by M. E. Wilson.

ONTARIO ‘

Museum Bulletin No. 5. A Beatricea-like Organism from the Middle Devonian, by Percy E. Raymond.
Memoir 40. The Archaean Geology of Rainy Lake Re-studied, by Andrew C. Lawson.

Museum Bulletin No. 8. The Huronian Formations of Timiskaming Region, Canada, by W. H. Collins.
NORTH-WEST PROVINCES

Memoir 47. Clay and Shale Deposits of the Western Provinces, Part 3, by Heinrich Ries,

Memoir 53. Coal Fields of Manitoba, Saskatchewan, Alberta and Eastern British Columbia (Revised Edition) by D. B. °
Dowling.

Museum Bulletin No. 4. The Crowsnest Voleanics, by J. D. MacKenzie.

Memoir 61. Moose Mountain District, Southern Alberta (Se :ond Edition), by D. D. Cairnes.

BRITISH COLUMBIA :

Memoir 32. Portions of Portland Canal and Skeena Mining Divisions, Skeena District, B.C., by R. G. McConnell.
Memoir 51. Geology of the Nanaimo Map-Area, by C. H. Clapp.

Memoir 55. Geology of Field Map-Area, B. C., and Alberta, by John A. Allan.

YUEKON AND NORTH-WEST TERRITORIES

Memoir 31. Wheaton District, Yukon Territory, by D. D. Cairnes.

MAPS RECENTLY ISSUED:
OANADA

Map 91A. Geological map of the Dominion of Canada and Newfoundland. Secale 100 miles to 1 inch.
NEW BRUNSWICK AND NOVA SCOTIA
Map 27A. Bathurst and vicinity, Gloucester County, New Brunswick. Geology.

Map 39A. Geological Map of Nova Scotia. R
Map 121A. Franey Mine and Vicinity, Victoria County, N.S.
QUEBEC

Map 95A. Broadback River, Mistassini territory, Quebec. Geology.

Map 100A. Bell River, Quebec. Geology.

ONTARIO : :

Map 124A. Wanapitei (Falconbridge, Street, Awrey, and Parts of Maclennan and Seadding Townships), Sudbury Dis-

trict, Ont.  Geology.

Map 49A. Orillia sheet, Simcoe and Ontario counties, Ontario. Topography.

NORTH-WEST PROVINCES

Map 55A. Geological map of Alberta, Saskatchewan, and Manitoba.

BRITISH COLUMBIA

Map 43A. Sooke Sheet, Vancouver Island, British Columbia. Topography.

Map 136A. Hazelton-Aldermere, Cassiar and Coast Distriets, British Columbia.

1321. Diagram Showing the Geology of Texada Island, British Columbia.

Map 106A. Groundhog coal fleld, British Columbia. Geology.

YUKON AND NORTH-WEST TERRITORIES. y

Map 113A. Canadian routes to White River District, Yukon, and to Chisana District, Alaska.

Map 58A. Explored Routes in the Lower Parts of the Drain.ge Area of Churchill and Nelson Rivers, Manitoba and

Saskatchewan. Geology. )
NOTE.—Maps published within the last two years may be had, printed on linen, for fleld use. A charge of ten cents is made
for maps on linen.

The Geological Survey will, under certain limitations, give information and advice upon sub
and economic geology. Mineral and rock specimens, when accompanied by definite sta,temenfl; of lw&c::e&ml:itﬁn%gt:xim
and their nature reported upon. Letters and samples that are of a Departmental nature, addressed to the Director, may be
Mailed 0.H.M.S. free of postage. ’ s

Communications should be addressed to THE DIRECTOR, GEOLOGICAL SURVEY, OTTAWA.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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BUYERS AND SELLERS; OF METALS

The Consolidated Mining

and Smelting Company
of Canada, Limited

Offices, Smelting and Refining Department

TRAIL, BRITISH COLUMBIA

SMELTERS AND REFINERS

Purchasers of all classes of Ores.

Producers of Fine Gold and Silver, Base
Bullion, Copper Matte, Pig Lead,
Lead Pipe, Bluestone and
Electrolytic Bearing
Metal.

Deloro Mining and Reduction
Co., Limited
Smelters and Refiners
BUYERS OF SILVER—COBALT ORES

Manufacturers of White Arsenic and Cobalt Oxide
Smelter and Refinery at Deloro, Ontario

Branch Office : 1111 C.P.R. Building

Cor. King and Yonge Sts., Toronto

Oldest Experts in
Molybdenite
Scheelite
Wolframite
Chrome Ore
Nickel Ore
Cobalt Ore

Barytes < Minerals

Graphite

Blende

Corundum

Fluorspar

Feldspar

Largest Buyers, Best Figures, Advances nn
Shipments, Correspondence Solicited

Casres—Blackwell, Liverpool, ABC Code, Moreing &
Neal Mining and General Code, Lieber's Code, and
Muller’s Code.

ESTABLISHED BY GEO. C. BLACKWELL, 1869

HENRY BATH & SON, Brokers

London, Liverpool and Swansea

Warehouses, LIVERPOOL and SWANSEA,
Warrants issued under their Special Act of Parliament,

NITRATE OF SODA, Gabjo Address, BATHOTA, Londen

C. L. CONSTANT CO.,,

42 New Street New York

SHIPPERS’ AGENTS

FOR

Selling, Sampling and Assaying Ores,

Metals and Furnace Products

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

NOT CONNECTED WITH ANY SMELTER

Canadian Representative :
R. B. LAMB - - Traders Bank Building, Toronto

The Coniagas Reduction

Company, Limited.

St. Catharines 3 2 Ontario

Smelters and Refiners of Cobalt Ores
Manufacturers of

Bar Silver, White Arsenic, Cobalt Oxide and
: Nickel Oxide

Telegraphic Address: Codes: Bedford McNeill
“ Coniagas”’ A.B.C. 5th Edition

Bell Telephone 603, St. Catharines

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

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Canadian Explosives, Limited

Head Office - - MONTREAL, P.Q.
Main Western Office - VICTORIA, B.C.

This stamp means quality

Get this stamp on your explosives and you get efficiency.
See us before buying elsewhere.
We specialize in explosives for safe coal getting and rock work.

We can give you an explosive which will produce your coal or ore at a
minimum cost with a maximum of safety.

We also handle the best of blasting accessories, including Electric Fuses,
Electric Time Fuses, Safety Fuse, Blasting Batteries, Tamping Bags, Thawing
Cans, Connecting Wire and Leading ere, in fact everything needed for
your work.

Our Stumping Powder has made land clearing cheap and easy for
the farmer.

We have offices at the points mentioned below. Look them up and
our Managers are sure to interest you. Tell them about your proposition
and you will be surprised at the help you will receive.

DISTRICT OFFICES:

NOVA SCOTIA: . - - . - - Halifax
QUEBEC: - - - - - - Montreal
ONTARIO: Toronto, Cobalt, South Porcupine, Port Arthur, Kingston
MANITOBA: - - A 5 - & Winnipeg
ALBERTA : - - et - - - - 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.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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The Canadian Miner’s Buying Directory.
Alr Hoists— Cables—Wire— . Conveyors—Belt— Dyéla.mi'lte; s
Northern Electric Co., Ltd. gglvsi;egn%; éct)’,j'of Caniie. Tk [ uﬁ%ds. Harvey (Canada),

Canadian Ingersoll-Rand Co.,
Ltd.

Amalgamators—
Fraser & Chalmers of Can-

ada, Limited.
Northern Canada Supply Co.

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

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

Anagen’ and Chemists Sup-
es—
C. L. Berger & Sons, 37 Wil-
liam St., Boston, Mass.
Lymans, Ltd., Montreal, Que
Stanley, W, F. & Co., Ltd.
Peacock Bros.

Ball Mills—
Fraser & Chalmers of Can-
ada, Limited.
Peacock Bros. -
Mussens, Ltd.

Beams—Steel—

Dominion Bridge Co.
Mussens, Ltd.

Belt Tighteners and Clamps—
Dodge Mfg. Co., Ltd.

Belting—Leather, Rubber and
Cotton—
Mussens, Ltd.
Northern Canada Supply Co.
Jones & Glassco
Federal Engineering Co.
Can. H. W. Johns-Manville

Co.
Dodge Mfg. Co., Ltd.

Blasting Batteries and Sup-

plies—

Thomas & Willilam Smith

Can. Ingersoll-Rand Co., Ltd.

Curtis & Harvey (Canada)
Ltd.

Mussens, Ltd.

Northern Canada Supply Co.

Canadian Explosives, Limited

Blowers—
Fraser & Chalmers ot Can-
ada, Limited.
Mussens, Ltd.
Northern Canada Supply Co.

Boilers—
Mussens, Ltd.
Fraser & Chalmers of Can-
ada, Limite
Peacock Bros.
Northern Canada Supply Co.
Can. Ingersoll-Rand Co., Ltd

Bootg—
Dodge Mfg. Co., Ltd.

Buckets—
Hendrick Mfg. Co.
M. Beatty & Sons, Ltd.
Mussens, Ltd.
Northern Canada Supply Co.

Buildings—Steel Frame—
Dominion Bridge Co.

Cable — Aerial and TUnder-

ground—
Mussens, Ltd.

Fraser & Chalmers of Can-

ada, Ltd
Northern Canada Supply Co.
Cableways—
Fraser & Chalmers of Can-
ada, Limited.
M. Beatty & Sons, Ltd.

Mussens, Ltd

Cages—
Mussens, Ltd.
Fraser & Chalmers of Can-

Jeffrey Mfg. Co.
Northern Canwa Supply Co.

Standard Uaderground Cable
Co. of Canaaa, Ltd.

Carbon (Black Diamonds and
Bortz)—

Abe. Levine.

Cars—
Jeffrey Mfg. Co.
Mussens, Ltd.
Northern Canada Supply Co.

Car Pullers—

Dodge Mfg. Co., Ltd.

Cement Machinery—

Northern Canada Supply Co.
Peacock Bros.

Chaing—
Jeffrey Mfg. Co.
Peacock Bros.
Jones & Glassco
Mussens, Ltd.
Northern Canada Supply Co.
Dodge Mfg. Co., Ltd.
B. Greening Wire Co., Ltd.

Chain Blocks—
Mussens, Ltd.

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

Coal—

Dominion Coal Co.
Nova Scotia Steel & Coal Co.

Coal Cutters—
Jeffrey Mfg. Co.
Sullivan Machinery Co.
ICan. Ingersoll-Rand Co., Ltd.
Peacock Bros.
Mussens, Ltd.

Coal Mining Exposives—

Curtis & Harvey (Can.), Ltd.
Canadian Explosives, Limited

Coal Mining Machinery—
Mussens, Ltd.
Can. Ingersoll-Rand Co., Ltd.
Fraser & Chalmers of Can-
ada, Limited.
Peacock Bros.
Jeffrey Mfg. Co.

Coal Punchers—
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.
Mussens, Ltd.

Coal Washeries—
Jeffrey Mfg. Co.
Mussens, Ltd.
Peacock Bros.

Collars—
Dodge Mfg. Co., Ltd.
Compressors—Air—

Fraser & Chalmers of Can-
ada, Limited.

Sullivan Machinery Co.

Can. Ingersoll-Rand Co., Ltd.

Mussens, Ltd,

Peacock Bros.

Northern Canada Supply Co.

Concentrators and Jigs—
Fraser & Chalmers of Can-
ada, Limited.
James Ore Concentrator Co.
Mussens, Lt

Concrete Mixers—
Mussens, Ltd.

Peacock Bros.
Northern Canada Supply Co.

Condensers—
Fraser & Chalmers of Can-
ada, Limited.
Smart-Turner Machine Co.
Peacock Bros.
Northern Canada Supply Co.

Converters—
Fraser & Chalmers of Can-
ada, Limited.
Jeffrey Mfg. Co.
Northern Canada Supply Co.
Peacock Bros.
Mussens, Ltd.

Conveyor—Trough—Belt—
Hendrick Mfg. Co.

Coupling'g—

Dodge Mfg. Co., Ltd.
Boving & Co. of Canada, Ltd.

Cranes—
Smart-Turner Machine Co.
Peacock Bros.
Mussens, Ltd.
M. Beatty & Sons, Ltd.
Boving & Co. of Canada, Ltd.

Cranes—Electric—
Mussens, Ltd.

Cranes—Overhead Traveling—
Mussens, Ltd.
Boving & Co. of Canada, Ltd.

Crane Ropes—
Mussens, Ltd.
Allan, Whyte & Ca.
Thos. & Wm. Smith.
B. Greening Wire Co., Ltd.

Crushers— (s
Fraser & Chalmers of Can-
ada, Limited.
Peacock Bros.
Lymans, Ltd.
Mussens, Litd.
Hadfields Steel Foundry Co.

Cyanide Plants—
Fraser & Chalmers of Can-
. ada. Limited.
Roessler & Hasslacher.
Thos. & Wm. Smith.
Peacock Bros.

Derricks—
Smart-Turner Machine Co.
S. Flory Mfg. Co.
M. Beatty & Sons, Ltd.
Mussens, Ltd.

Diamonds (for

Drills)—
Abe. Levine.

Diamond Drill Contractors—
Diamond Drill Contracting

0.
Smith and Travers.

Dredging Machinery—

Peacock Bros.

M. Beatty & Sons.

Mussens,

Boving & Co ‘of Canada, Ltd.
Dredging Ropes—

Allan, Whyte & Co.

Fraser & Chalmers of Can-

ada, Limited.

Drills, Air and Hammer—
Can. Ingersoll-Rand Co., Litd
Mussens, Ltd.
Jeffrey Mfg Co.
Sullivan Machinery Co.
Peacock Bros.
Northern Canada Supply Co.

Drills—Core—
Can. Ingersoll-Rand Co., Ltd
Standard Diamond Drill Co.

Diamond

Drills—Diamond—
American Diamond Rock
Drills.

Sullivan Machinery Co.

Northern Canada Supply Co.
Drill Steel Sharpeners—

Can. Ingersoll-Rand Co., Ltd

Northern Canada Su.prply Co.

Mussens, Ltd.

Dump Cars
Sullivan Machinery Co.
Mussens, A
nrlu-—nlooirtlg—
Mussens, : .
Can. Ingersoll-Rand Co., Ltd.

Continuecd on page 23.

|

Canadian Explosives.
Northern Canada Supply Co.

Dynamog—
Northern Electric Co., Ltd.
Electric Cranes—
Mussens, Ltd.
Ejectors—
Mussens, Ltd.
Peacock Bros.
Can. Ingersoll-Rand Co., Ltd
Northern Canada Supply Co.

Elevators—
Jeffrey Mfg. Co.
M. Beatty & Sons.
Sullivan Machinery Co.
Northern Canada Supply Co.
Mussens, Ltd.
Peacock Bros.

Elevator Cups—
Dodge Mfg. Co., Ltd.
Engineering Instruments—
C. L. Berger & Sons.
Peacock Bros.
Engineers and Contractors—
Fraser & Chalmers of Can-
ada, Limited.
Roberts & Schaefer Co.
Boving & Co. of Canada, Ltd.

Engines—Automatic—
Smart-Turner Machine Co.
Peacock Bros.

Engines—Gas and Gasoline

Fraser & Chalmers of Can-
ada, Limited.

Mussens, Ltd.
Alex. Fleck.
Sullivan Machinery Co.
Smart-Turner Machine Co.
Peacock Bros.

)

Engines—Hanlage—
Mussens, Ltd.
Fraser & Chalmers ot Can-
ada, Limited.
Peacock Bros.
Can. Ingersoll-Rand Co., Ltd

Engines—Marine—
Smart-Turner Machine Co.
Peacock Bros.

Engines—O0il—
Peacock Bros,
Boving & Co. of Canada, Ltd.

Engines—Crude 0il—
Boving & Co. of Canada, Ltd.
Engines—8team—

Fraser & chalmers of Can-
ada, Limited.

- Smart- Turner Machine Co.

S. Flory Mfg. Co.

Peacock Bros.

M. Beatty & Sons.

Mussens, Ltd.

Fans—Ventilating—
Fraser & Chalmers
ada, Limited.
Sullivan Machinery Co.
Peacock Bros.
Mussens, Ltd.

Feeders—Ore—
Fraser & Chalmers
ada, Limited.
Mussens, Ltd.

Fixtures—Counter Shaft—
Dodge Mfg. Co., Ltd. °

Flights—
Hendrick Mfg. Co.

Floor Stands—

Dodge Mfg. Co., Ltd.
Friction Clutches—

Dodge Mfg. Co., Ltd.
Forges—

Mussens, Ltd.

NoLrttg.ern Canada Supply Co.,

of Can-

For; —

M. Beatty & Sons.
Smart-Turner Machine Co.
Peacock Bros.

Boving & Co. of Canada, Ltd.
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Farnaces—Assay—

Lymans, Ltd.
Mussens, Ltd.

Furnaces—Electric—
Boving & Co. of Canada, Ltd.

Fuse—
Peacock Bros.
Curtis & Harvey (Canada),
Ltd.
Canadian Explosives.
Mussens, Ltd.
Northern Canada Supply Co.
Canadian H. W. Johns-Man-
ville Co., Ltd.

Gears—
Smart-Turner Machine Co.
Northern Canada Supply-Co.
Boving & Co. of Canada, Ltd.

Generators—

Northern Electric Co.,
Peacock Bros.

Ltd.

Grease Cups—
Dodge Mfg. Co., Ltd.

Hangers—Cable—
Northern Electric Co., Ltd.
Standard Underground Cable
Co. of Canada, Ltd.
Dodge Mfg. Co., Ltd.

Hand Hoists—
Boving & Co. of Canada, Ltd.
Fraser & Chalmers of Can-
ada, Limited

Heaters—Feed Water—
Mussens, Ltd.
Peacock Bros.

High Speed Steel Twist Drills—

Mussens, Litd.
Northern Canada Supply Co.

Hoists—Air, Electric and

Steam—

Can. Ingersoll-Rand Co., Ltd

Peacock Bros.

Mussens, Ltd.

8. Flory Mfg. Co.

Jones & Glassco.

M. Beatty & Sons

I'raser & Chalmers of Can-
ada, Limited

Northern Canada Supply Co.

Hoisting Engines—

Peacock Bros.

Mussens, Ltd.

Swullivan Machinery Co.

Fraser & Chalmers of Can-
ada, Limited

Ca.n Ingersoll-Rand Co.
. Beatty & Sons.

Hoists—Gas and Gasoline—
Mussens, Ltd.

Hose—
Canadian H. W. Johns-Man-
ville Co., Ltd.
Mussens, Ltd.
Northern Canada Supply Co.

Jacks—
Mussens, Ltd.
Can. Ingersoll-Rand Co., Ltd
Northern Canada Suprply Co.

Jigs—
Mussens, Ltd.
Roberts & Schaefer Co.

Lamps—Acetylene—

Mussens, Ltd.
Northern Canada Supply Co.

Lamps—Safety—
Mussens, Ltd.
Canadian Explosives.
Peacock Bros.

Link Belt—
Northern Canada Supply Co.
Jones & Glassco.
Tocomotives—Electric—
Mussens, Ltd.
Jeffrey Mfg. Co.
Locomotives—Steam—
Mussens, Ltd.

Metal Merchants—
Henry Bath & Son
Geo. G. Blackwell. Sons &

Co.
Consolidated  Mining and
Smelting Co. of Canada.
Canada Metal Co.
C. L. Constant Co.

Monel Metal—

International Nickel Co.

Motors—

Mussens, Ltd.
Northern . Electric Co., Ltd.
Peacock Bros.

Mule Stands—
Dodge Mfg. Co., Ltd.

Nickel—
International Nickel Co.

Ore Sacks—
Northern Canada Supply Co.

Ore Testing Works
Ledoux & Co.
Can. Laboratories.
Milton Hersey Co.,
- ICampbell & Deyell.

Ores and Metals—Buyers and
Sellers of—

C. L. Constant Co.
Geo. G. Blackwell.
Consolidated Mining
Smelting Co. of Canada.
Orford Copper Co.
Canada Metal Co.

Perforated Metals—
B. Greening Wire Co., Ltd.
Fraser & Chalmers of Can-
ada, Limited
Northern Canada Supply Co.
Hendrick Mfg. Co. .

Pick Machines—
Sullivan. Machinery Co.

Picks—Steel—

Mussens, Ltd.
Thos. & Wm. Smith.
Peacock Bros.

Pillow Blocks—
Dodge Mfg. Co., Ltd.

Pipes—
Boving & Co. of Canada. Ltd.
Consolidated M. & S. Co.
Peacock Bros.
Mussens, Ltd.
Northern Canada Supply Co.
Smart-Turner Machine Co.

Pipe Fittings—
Can. H. W. Johns-Manville
Mussens, Ltd.
Northern Canada Supply Co.
Pneumatic Tools—

Can. Ingersoll-Rand Co.,
Jones & Glassco.

Ltd.

and

Ltd

Preducer—Gage—
Mussens, Ltd.

Prospecting Mills and Mach-

inery—
Standard Diamond Drill Co.
Mussens, Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pulleys—Iron, Wood Spit,
Iron Centre Wood Rim—

Dodge Mfg. Co., Ltd.
Pnury;.- Shafting and Hang-

Fraser & Chalmers of Can-
Nadt%' Lhrg ed

orthern Canada Supply Co.
Dodge Mfg. Co., Ltd.

Pumps—Boiler Feed—
Boving & Co. of Canada, Ltd.
Mussens, Ltd.

Northern Canada Supply Co.
Peacock Bros.
Canaﬂiign Ingersoll-Rand Co.

Fraser & Chalmers of Can-
ada, Limited

Pumps—~Centrifugal—

Boving & Co. of Canada, Ltd.

Mussens, Ltd.

Smart-Turner Machine Co.

Peacock Bros.

Thos. &

M. Beatty & Sons.

Can. Ingersoll-Rand ‘Co., Ltd

Fraser & Chalmers of Can-
ada, Limited

Pumps—l:lectric—
Boving & Co. of Canada, Ltd.

Mussens, Ltd.
Canadian Ingersoll Rand Co.,

Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pumps—Pneumatic—

Mussens, Ltd.
Smart-Turner Machine Co.
Can. Ingersoll-Rand Co., Ltd

Pumps—Steam—

Can. Ingersoll-Rand Co., Ltd
Mussens, Litd.
Thos. & Wm. Smith.
Northern ‘Canada Supply Co.
Smart-Turner Machine Co.

Pumps—Turbine—

Boving & Co. of Canada, Ltd.
Mussens, Ltd.
Canaélian Ingersoll-Rand Co.,

Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pumps—Vacuum-—
Smart-Turner Machine Co.

Quarrying Machinery—

Mussens, Ltd.
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.

Roasting Plants—
Fraser & Chalmers of Can-
ada, Limited

Rolls—Crushing—
Mussens, Ltd.
Fraser & Chalmers of Can-
ada, Limited

Roofing—

Dominion Bridg: Co.
WMnussens, d.

Neithern Canida Supnlv Co.
Can. H. W. Jokrs-Manville

Rope Blocks—
Mussens, Ltd.

Rope Wheels—
Dodge Mfg. Co., Ltd.

Rope Dressing—
Dodge Mfg. Co., Ltd.

Rope—Manilla and Jute—

Jones & Glassco.

Mussens, Ltd.

Peacock Bros.

Northern Canada Supply Co.
Allan, Whyte & Co.

Thos. & Wm. Smith, Ltd.

Bope—-‘ere—
B. Greening Wire Co., Ttd.
Allan, Whyte & Co.

Northern Canada Supply Co.

Thos. & Wim. Smith.

Fraser & Chalmers of Can-
ada, Limited

Mussens, Ltd.

Samplers—
Canadian Laboratories.
'C. L. Constant Co.
Ledoux & Co.
Milton Hersey Co.
Thos. Heys & Son.

Screens—

B. Greening Wire Co., Ltd.

Mussens, Lt

Jeffrey -Mfg. Co.

Northern Canada Supply Co.

Peacock Bros.

Fraser & Chalmers of Can-
ada, Limited

Screens—Cross Patent Flang-
ed Lip—
Hendrick Mfg Co.
Separatorg—

Smart-Turner Machine Co.
Peacock Bros.

Shafting—
Dodge Mfg. Co., Ltd.

Sheets—Genuine

Bronze—
Hendrick Mfg. Co.

Manganese

Shovels—Steam—
Mussens, Ltd.
M. Beatty & Sons.

Slime Tables—
James Ore Concentrator.

Smelting Machinery—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited

Spiral Conveyors—
Dodge Mfg. Co., Ltd.

Sprockets—
Dodge Mfg. Co., Ltd.

Stacks—Smoke Stacks—
Canadian H. W. Johns-Man-
ville Co., Ltd.
Hendrick Mfg. Co.

Stamp Mills—
Mussens, Ltd:
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited

Steel Drillg—
Sullivan Machinery Co.
Mussens, Ltd.
Northern Canada Supply Co.
Can. Ingersoll-Rand Co., Ltd
Peacock Bros.
Swedish Steel & Imp. Co., Ltd

N
Steel—Tool—
Mussens, Ltd.
Thos. & Wm. Smith.
N. 8. Steel & Coal Co.
Swedish Steel & Imp. Co. Ltd

Surveying Instruments—
Peacock Bros.
‘W. F. Stanley.
C. L. Berger.

Switchboards—
Northern Electric Co., Ltd.

Take-ups—
Dodge Mfg. Co., Ltd.

Tanks—Cyanide, Etc.—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited
Hendrick Mfg. Co.

Tramways—
Muasens. Ltd.
B. Greening Wire Co., Ltd.

Transformers—
Northern Electric Co., Ltd.
Peacock Bros.

Transits—
C. L. Berger & Sons.
Peacock Bros.

Transmission Rope—
Dodge Mfg. Co., Ltd.

Trippers—
Dodge Mfg. Co., Ltd.

Tube Millg—
Mussens, Ltd.
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited

Turbines—
Peacock Bros.
Fraser & Chalmers of Can-
ada, Limited

Turbines—Water—
Boving & Co. of Canada, Ltd.

Winding Engines—
Mussens, Ltd.
Peacock Bro
Caﬂadian Ingersoll -Rand Co.,

Wire Cloth—
Mussens, Ltd.
Northern Canada Supply Co.
. Greening Wire Co., Ltd.

Wire (Bare and Insulated)—
Northern Electric Co., Ltd.
Standard Underground Cable

iCo., of Canada, Ltd.

7ine Dus
7Roesalar & Hasslacher.
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little stretch.

You know the value of a belt with

The Roessler & Hasslacher
Chemical Co.

100 William Street, NEW YORK

LLanco Balata

is as nearly stretchless as is possible
with a good belt.

Use this on your compressors.

Send for our Belting book.

Cyanide 98/99 per cent.

Cyanide of Sodium 128130
per cent.

Cyanide of Sodium 120 per
cent. In Brick form.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.



o D B < DO OO S
BTN 5O S® 4l e W SR 5 AAE_\»-

0S. & WM. SMITH, LTD.,

WIRE ROPE MANUFACTURERS,

NEWGASTLE-UN-TYNE, ENGLAND."
STEEL WIRE ROPES (%)

ror MINING:— Also Aerial Cableways,
Winding, Hauling, etc. Cranes, Dredges, ete.

Two Reels of Wire Rope for a Colliery Company in Nova Scotia,
each 10,000 feet long, 1§" diameter, and weighing ten tons each.

MODERN AND UP-TO-DATE APPLIANCES
for dealing rapidly and gfﬂciently with Wire Ropes of any weight.

CANADIAN REPRESENTATIVE!:

D. W. CLARK, 49 Common Street, Montreal, P.Q., CANADA.

AGENTS.

Evans, Coleman & Evans, Ltd., Vancouver B.C. CANADIAN B. K. MORTON CO., LTD., TORONTO




The James Diagonal Plane Slimer, Patented

The James Diagonal Plane Slimer Has Proven Its Superiority Over Its Competitors
In The Cobalt District. This table is manufactured in New Glasgow, Nova Scotia, for
the Canadian Market, and Newark, N.J. for the United States and Mexican Markets.

The following are users of the JAMES TABLES in this district.

Nipissing Reduction Works. Buffalo Mines. Temiskaming Mining Co., Ltd.
Hudson Bay Mines, Ltd. Trethewey Silver Cobalt Mining Co., Ltd.
Beaver Consolidated Mines, Ltd. The O’Brien Mines.

James Ore Concentrator Company, 35 Runyon St. NEWARK, N.J.

MINING EXPLOSIVES

STRAIGHT DYNAMITE
SPECIAL LOW FREEZING DYNAMITE
SEMI-GELATINIZED DYNAMITE
SPECIAL SAFETY COAL MINING EXPLOSIVES

CURTIS’'S & HARVEY

: (CANADA) LIMITED
400 St. James Street Montreal




