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TWENTY-FOURTH YEAR OF PUBLICATION

" Esta.bhsl\ed 1882

Vol. XXVI—No. 6. MONTREAL, JUNE, 1906,

MINING..... General ‘Mini;{g Machinery.

MACHINERY “IMPERIAL PLUG DRILLER”
THE CANADIAN RAND DRILL 0. ™ .e. s

WE MAKE ALL KINDS OF

RUBBER GOODS FOR MINING PURPOSES

Rock Drills, Air Compressors,

Steam and Air Hose, Conveying Belts,
RBubber Bumpers and Springs, Pulley Covering,
Fire Hose, Rubber Clothing and Boots, etc.

THE GUTTA PERCHA & RUBBER MFG. GO. OF TORONTO, Lid

WILFLEY
CONGENTRATING

TABLES.
W.H.C. MUSSEN & CO.

le Canadian Agents

MONTREAL.

@
0.




Rock and Ore Breakers, High Speed crushing
M I N ' N m m = u Rools, Chilian Mills, Stamp Batteries, High

Speed Gravitation Stamp Mills, Krupp Ball

MACHINERY s i o

EXWRITE FOR GITILOGUESK‘I

FERRARIS
TABLE

for Concentrating Coarse and
Fine Sands as well as Slimes

K
More than 300 Tables
Have Been Sold in 3 Years.

This Table has Given the Most Satisfactory Results and is Particularly Adapted for

Gold, Copper, Nickel, Lead, Tin, Zink, Antimony, Manganese, Arsenic Ores, etc., etc.
3 TESTING STATION FOR CRUSHING AND ORE DRESSING AT THE WORKS =

FRIED. KRUPP A.-G. GRUSONWERK e

(Germany)

Representatives for l:analla. JAS. W. PYKE & CO0., Merchant's Bank Bulldine, MONTREAL.

CANADIAN WHITE GO0.

-LIMITED

Sovereign Bank Building
MONTREAL - CANADA

- ENGINEERS
CONTRACTORS

Steam and Electric Railroads; Electrlc Light and Power Plants; Build
mg constructlon, Water and Gas Works; Docks, Harbor Works, etc.

CORRESPONDENTS :

J G. WHITE & COMPANY INC. - . J. G. WHITE &, COMPANY, LIMITED
New York City. , London, England
WARING-WHITE BUILDING CO.
London, England.
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Baldwin Locomotive Works

Burnham, Williams & Co., Philadelphia, Pa., U.S.A.

s o ‘

Compressed

-

N Cloctic

Baldwin Compressed Air Mine Locomotive

LOCOMOTIVES FOR MINES AND FURNACES

DURING THE YEAR 1904 WE SHIPPED
GOLD DREDGE PLANTS
TO THE FOLLOWING:

ASHANTI
KARA
OFFIN
TINKISSO
KELANTAN

MYITKYINA GOLD DREDGERS

BUILT BY US ARE AT
WORK SUCCESSFULLY.
WE HAVE REPEAT ORDERS IN HANDS.
AFRICAN CONCESSIONS Teieararnic Aooress: LOBNITZ, RENFREW.

DIAMOND DRILLS

Our Drills are of the latest design and represent the
highest point of perfection yet reached. Operated-by
hand power, horse power, steam, air, and electricity.

ANKOBRA

Send for Catalogue.

STANDARD DIAMOND DRILL CO.

Chamber of Commerce Building, Chieago, U.S.A.
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Nova Scoria STEeL aND CoaL Co.

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, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen bars, Forged
Steel Stamper Shoes and Dies, Blued Machinery Steel 3’ to 4’ Diameter, Steel
Tub Axies Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick

Steel, Draw bar steel, Forging of all kinds, Bright Compressed Shafting, 5’ to
5” true to 2-1000 part of one inch.

A FULL STOCK OF

MILD FLAT, RIVET-ROUND & ANGLE STEELS

ALWAYS ON HAND

Special Attention Paid to Miners’ Requirements.

CORRESPONDENCE SOLICITED.

STEEL WORKS and Head Oic: NEW GLASGOW, N.S.
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DOMINION COAL CO., LTD.

GLACE BAY, C.B, CANADA
MINERS OF

BITUMINOUS COALS “INTERNATIONAL” GAS COAL

The celebrated “ Reserve ” And the best steam coal from its
coal for Household use. Collieres on the Phalen seam.
YEARLY OUTPUT 3,500,000 TONS
. o - |

" Internationat Shipping P.crs of the Dominton Coal Co., Limited, at Sydney, C.B.

Shipping facilitics at Sydney and Louisburg, C.B., of most modern type. Steamers carrying 5,000 tons loaded in twenty-
four hours. Special attention given to quick loading of sailing vessels, small vessels loaded with quickest despatch.

BUNKER COAL

The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-
attention given to prompt loading. Steamers of any size are bunkered without detention.

By improved screening appliances, lump coal for domestic trade is supplied, of superior quality
Prices, terms, etc., may be obtained at the offices of the Company.

ALEXANDER DICK, General Sales Agent, Giace Bay, C.B.

DOMINION COAL COMPANY, Limited, 112 St. James Street, Montreal, Que.
’ DOMINION COAL COMPANY, Limited, 171 Lower Water Street, Halifax, N.S.

DOMINION COAL COMPANY, Limited, Quebec, Que.

AND FROM THE FOLLOWING AGENTS:

R.P. & W.F. STARR, St. John, N.B. J. E. HARLOW, 95 Milk Street, Boston, Mauss.
PEAKE BROS. & CO., Charlottetown, P.E.I. HARVEY & CO., St. Johns, Newfoundland.
HULL, BLYTH & CO., 4 Fenchurch Avenue, London, E.C.  A. JOHNSON & CO., Stockholm, Sweden.

G. H. DUGGAN, Third Vice-President.

zoing steamers with despatch. Specia
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Ky \ « Everything for
owas , MiIning, Purposes
% rite for our'complete

Let us X3y
handle your "S_XNlbs |

proposition. We
e want your business and>\2
can save you money and trouble. >

THE CANADIAN RUBBER CO.or MONTREAL. LIMITED. N

JOHN A. ROEBLING'S SONS COMPANY

MANUFACTURERS OF OF NEW YORK

HIGHEST GRADE WIRE ROPE ELECTRICAL WIRES OF EVERY
OF ALL KINDS AND FOR ALL PURPOSES. DESCRIPTION,

17-121 LIBERTY STREET, NEW YORK CITY -:- NEW YORK
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WALKER BROTHERS (WIGAN) LIMITED

WIGAN, ENGLAND.

Largest Air u)mln essors in Canada

are of WALKER BROTHERS (Wigan) LIMITED manufacture.

THE FOLLOWING COMPANIES HAVE INSTALLED WALKER BROTHERS AIR COMPRESSORS,
IN CAPACITIES RANGING UP TO 6300 CUBIC FEET OF FREE AIR PER MINUTE, ALL
OF WHICH ARE PROVIDED WITH WALKER PATENT AIR VALVES.

Dominion Coal Company Ltd. Nova Scotia Steel & Coal Company Ltd.
Dominion Iron & Steel Co. Ltd. Belmont Gold Mine Ltd.
Intercolonial Coal Mining Co. Ltd. Cape Breton Coal, Iron & Railway Co. Ltd.

memssnnovs PEACOCK BROTHERS “onrai e
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BY THE LINLES OF THE
Canadian
Pacific
Railway

All imiportant points in Canada and the United
States can be reached.

Fast Trains

To Quebee, the Laurentians, Eastern Town-
ships, St. John, N.B., Halifax, Boston, Wor-
cester, Springfield, Mass., New York, Portland,
Me., and the principal Atlantic Seaside resorts,
Kawartha Lakes, Toronto, Niagara Falls, De-
troit, Chicago, Ottawa, the Temiskaming, Mis-
sissaga, I'rench River, New Ontario, Sault Ste.
Marie, St. Paul, Minneapolis, Winnipeg and
the Western Prairies, the Kootenay Mining
regions, the Mountains of British Columbia—
unrivalled for scenic grandeur—Vancouver and
the Pacific Coast.

Fast Steamship
Service

On the Upper Lakes, Owen Sound to Fort
William, on the inland waters of British Col-
umbia, on the Pacific Coast to China, Japan,
Australia, via Honolulu and Suva, and to
Skagway en route to the Yukon. The fastest
and most luxuriously furnished steamers be-
tween Victoria, Vancouver and Seattle, and on
the Atlantic Ocean between Bristol, London,
Liverpool, Montreal and Quebec, in summer,
and St. John in winter.

Double Daily
Transcontinental
Train Service

During summer months, and Daily Transcon-
tinental Service during winter months.

For illustrated pamphlets apply to any Can-
adian Paciflc Railway Agent, or to
C E. McPHERSON, C. E. E. USSHER,

General Passenger Agent, General Passenger Agent,
Western Lines, Eastern Lines,

WINNIPEG, Man. MONTREAL.
ROBERT KERR,
Passenger Traffic Manager,
MONTREAL.

SCHOOL OF MININ

AFFILIATED TO
QUEEN'S UNIVERSITY

Kingston, Ontario

THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS' Coursh FOR A DirroMa In
(a) Mining Ingineering and Metallurgy.
(b) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering.
(e) Civil Engincering.
(fy Mechanical Engineering.

(9) Electrical Engineering.
() Biology and Public Health, and

0o

. Four Yrars’ Course ror A DEGREE (B.Sc.) in
the same.

3 Coursks IN CHEMISTRY, MINERALOGY AND GEOL-
ocy for degrees of Bachelor of Arts (B.A.) and
Master of Arts (M.A.)

For futher information see the Calendar of Queen’s

University.
4. PosT-GRADUATE COURSE FOR THE DEGREE OF
Doctor of Science (ID.Sc.)
For further information see the Calendar of Queen’s

University.

HE SCHOOL is provided with well equipped

laboratories for the study of Chemical Analysis,
Assaying, Blow-piping, Mineralogy, Petrography and
Drawing. It has also a well equipped Mechanical
Laboratory. The Engineering Building is provided
with modern appliances for the study of mechanical
and electrical engineering. The Mineralogy, Geology
and Physics Building offers the best facilities for the
theoretical and practical study of those subjects.
The Mining Laboratory has been remodelled at a cost
of some $12,000, and the operations of crushing,
cyaniding, ete., can be studied on a large scale.

The school is prepared to make a limited number
of mill runs on gold ores in lots of 2 to 20 tons during
the months of September, October and November,
and will undertake concentrating test on large lots of
ore from December to March.

For Calendar of the School and
further information apply to

The Secretary, School of Mining,
Kingston, Ont.
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The Bank nf Brmsh North A Amenca

Established in 1836.
Incorporated by Royal Charter in 1840.

CAPITAL PAID UP - - - - $4,866,667
RESERVE FUND . - - - - 2,141,333
LONDON OFFICE: 5 GRACECHUR H STREET, E.C.
COURT OF DIRECTORS

J. H. Brodie R.H.Glyn F. Lubbock
J.J. Cater E. A. Hoare . W. Tomkinson,
H. R. Farrer H.J. B. Kendall Geo. D. Whatman
A. G. Wallis, Secretary. W . 8. Goldby, Manager.

HEAD OFFICE IN CANADA, ST. JAMES STREET, MONTREAL.

H. Stikeman, Gen. Manager. J. Elmsly, Supt. of Branches.
J. Anderson, Inspector.

BERANCHES IN CANADA:

Montreal, A. E. Fllis, Manager. J. R. Ambrose, Sub. Mgr.

Alexander, Man. Halifax, N.S. Ottawa, Ont.
Asheroft, B.C. Hamilton, Ont. Quebec, P.Q.
Battleford, Sask. - - Barton st.Keston, Man.
Belmont, Man. ' * Vietoria avRossland, B.C.
Bobeaygeon, Ont. Hedley, B.C. Rosthern, Sask
Brandon, Man. Kaslo, 13.C. St. John, N.B.
Brantford, Ont. ngston Ont. - Union Street.
Calgary, Alta. Levis, P.Q. anuntn. Ont.
Campbellford, Ont.  London, Ont. * King St.
Davidson, Sask. . Muarket Square.Toronto Junetion, Ont,
Dawson, Yukon Dist. Longueuil, Que. Trail, B.C.

Duck Lake, Sask. Montreal, Que. Vancouver, B.CC,
Duncans, B.C. “ St. James St. Vietoria, B.C.
Lstevan, Sask. ‘o St. Catherine st. Weston, Ont.

Fenelon Falls, Ont. Midland, Ont. Winnipeg. Man.
Fredericton, N.B. North Vancouver, B.C. Yorkton, Sask.
Greenwood, B.C. Oak River, Man.

AGENCIES IN THE UNITED STATES.

New York (52 Wall St.)—W. Lawson, H. M. J. McMichacl and W. T,
Oliver, Agents.

San Francisco (120 Sansome St.)—J.C. Welsh, and A. S. Ireland, Agents.

Chicago—Merchants l.oan & Trust Co.

London Bankers—The Bank of England and Messrs. Glyn & Co

Foreign Agents—Liverpool—Bank of Liverpool. Scotland—National
Bank of Scotland, Limited, and branches. Ireland—Provincial Bank of
Ireland, Limited, and branches; National Bank, Limited, and branches.
Australia—Union Bank of Australia, Ltd. New Zealand—Union Bank of
Australia, Ltd. India, China and Japan——-Mercantxle Bank of India, I.td.
West Indles——(‘olomal Bank. Paris—Credit Lyonnais. Lyons—Cred)t
%y{;mnais. Agents in Canada for the Colonial Bank, London, and West
ndies

247 1ssues Circular Notes for Travellers available in all parts of the
World. Drafts on South Africa and West Indies may be obtained at the
Bank’s Branches.

The Canadian Bank
of Commerce

PAID UP CAPITAL $10,000,000 REST $4,500,000

Head Office: TORONTO

E. WALKER, GENERAL MANAGER
ALEX. LAIRD, Ass’r GEN’L MANAGER.

Branches throughout Canada and in the United States and
England, including the following:

ATLIN NELSON SEATTLE
COBALT NEw Grascow SKAGWAY
CRANBROOK OTrawa SPRINGHILL
Dawsox Parry Sounp SYDNEY
FERrNIE PENTICTON ToronTo
GREENWOOD Port ARTHUR VANCOUVER
Havirax PORTLAND, ORE. VICTORIA
LADYSMITH PRINCETON Warre Horsg
MoONTREAL SAN Francisco WINNIPEG
NaNammo SAuLT STE. MARIE

NEW YORK: 16 Exchange Place

LONDON, England: 60 Lombard St., E.C.

A branch has recently been opened at COBALT, in the
newly-discovered silver mining camp in New Ontario.

STANLEY

LARGEST NANUFACTURERS OF SURVEYING AND DRAWING
INSTRUMENTS IN THE WORLD. MAKERS TO
THE CANADIAN GOVERNMENT.

RY

TOP AND SIDE TELESCOPE

DUNBAR-SCOTT'S AUXILIA

TELESCOPE ON TOP TELESCOPE AT SIDE

For vertical sighting it is also most useful and accurate, as by trans-
ferring the lines of both positions of auxiliary, two lines at right angles to
each other are transferred down a shaft which, if produced, will intersect
each other EXACTLY under the centre of the instrument, and no allowauce
or calculation whatever has to be made to ascertain the centre.

Price List post free. Cablegrams: “TURNSTILE, LONDON.’

Great Turnstile, HOLBORN, LONDON,
ENGLAND.

G.L.BERGER & SONS

37 William Street
BOSTON, Mass.

Successors to BUFF & BERGER.

SPECIALTIES:

Standard Instruments and
Appliances for

Mining, Subway,
Sewer, Tunnel,

A

>
I

AND ALL KINDS OF

sexpror cararoaur, uniderground Work.

GRAND TRUNK RAILWAY SYSTEM

THE SHORT FAVORITE ROUTE

BFETWEEN

mrweey OQttawa and Montreal,

Sunday Train Both Directions
PULLMAN BUFF PARLOR CARS
Close Connections at

semren wien Teame o QUEBEG, HALIFAX, PORTLAND

And all Points EAST and SOUTH,

OTTAWA, NEW YORK AND BOSTON

nd all NE - ENGLAND POINTS.
Through Buffet Sleeping Cars between Ottawa and New York.
Baggage checked to all points and passed by customs in transit.
For tickets, time tables and information, apply to nearest ticket agent of
this company or connecting lines.

G. T. Bell, Gen’l Pass. and Ticket Agent.

Fast THROUGH
SERVICE BETWEERN
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The JOHN McDOUSALL Caledonian ron Warks Go. Limited.

MONTREANL,

P. Q.

Boilers

All Sizes and All Pressures.
Prompt Delivery.

Tanks

Water Tanks, Penstocks,
Steel Rivetted Pipe, Etc.

Forgings
Dredge Teeth, Bucket
Arms, Ite.

Machinery

Complete Power Plants built

1473 Stage Worthington Turbine Pump, Capacity 5 million gallons per 24 hrs.

and installed.

Sole Manufacturers in Ganada for WORTHINGTON Turbine Pumps and DOBLE Impulse Water Wheels,

SCHOOL OF PRAGTICAL SCIENGE

TORONTO
FBTABLISHED - - - - - 1878
THE FACULTY OF APPLIED SCIENCE AND ENCINEERINC

OF THE UNIVERSITY OF TORONTO.

DEPARTMENTS OF INsTRUCTION:

1—Civil Engineering.
2—Mining Engineering,
3—Mechanical and Electrical Chemistry.
Engineering. 6—Chemical Engineering.

Special attention is directed to the facilities possessed by the school

for giving instruction in Mining ngineering.
LABORATORIES:

1—Chemical. 3—Milling and 4—Steam. 6—Electrical.
2-—Assayin§ Ore Treatment 5—-—Meteorolo§ical 7—Testing,

A Calendar giving full information, and inclu ing a list showing the
positions held by graduates, sent on application.

A. T. LAING, Registrar.

4-—Architecture.
5—Analytical and Applied

CANADIAN MINING INSTITUTE
Incorporated by Act of Parliament 1898,

AIMS AND OBJECTS.

(A) To promote the Arts and Sciences connected with the
economical production of valuable minerals and metals, by
means of meetings for the reading and discussion of technicsal
papers, and the subsequent distribution of such information as
may be gained through the medium of publications.

(B) The establishment of a central reference library and a
headquarters for the purpose of this organization.

(C) To take concerted action upon such matters as affect
the mining and metallurgical industries of the Dominion of Canada.

(D) To encourage and promote these industries by all law-
ful and honourable means.

MEMBERSHIP,

MemBERS shall be persons engaged in the direction and
operation of mines and metallurgical works, mining engineers,
geologists, metallurgists, or chemists, and such other persons as
the Council may see fit to elect.

STUDENT MEMBERS shall include persons who are qualifying
themselves for the profession of mining or metallurgical engineer-
ing, students in pure and applied science in any technical school
in the Dominion, and such other persons, up to the age of 25
years, who shall be engaged as apprentices or assistants in mining,
metallurgical or geological work, or who may desire to participate
in the benefits of the meetings, library and publications of the
Institute. Student members shall be eligible for election as
Members ofter the age of 25 years.

SUBSCRIPTION.
Member’s yearly, subscription................ $10.00
Student Member’s do ... 2.00
PUBLICATIONS .

Vol. 1, 1898, 66 pp., out of print Vol. V. 1902, 700 pp., bound.

Vol. 11, 1899, 285 pp., bound red cloth  Vol. VI, 1903, 520 pp., bound.

Vol. I11, 1900, 270 pp., bound red cloth Vol. VII, 1904, 530 pp., bound.

Vol. IV, 1901, 333 pp., bound.

Membership in the Canadian Mining Institute is open to
everyone interested in promoting the profession and industry of
mining without qualification or restrictions.

Forms of application for membership, and copies of the
Journal of the Institute, etc., may be obtained upon application to

H. MORTIMER-LAMB, Secretary, Montreal,
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FLORY HOISTING ENGINES

STEAM AND ELECTRIC

Especially designed for Mines, Quarries and Contractors work. Such
as Pile Driving, Bridge Building, and general Construction work.

The FLORY CABLEWAY SYSTEM ié Superior to any on the Market.

Slate Mining and
Working Machinery.

SALES AGENTS :
I. MATHESON & Co.,
New Glasgow; N. S.

W. H. C. MUSSEN & Co.;
Montreal, Que.

. Flory Mfg, Co.

and Works: BANGOR, Pa, U.S. A,

Horizontal, Upright, Portable, Loco-
motive, Return  Tube, Tubular,
Smoke Stacks, Stand Pipes, Water
Towers, Rivetted Steel Plate work
of every description.

CANADA FOUNDRY COMPANY, LIMITED.

Head Office and Works : District Offices—Montreal, Halifax, Ottawa,
TORONTO, Ont.

Winnipeg, Vancouver, Rossland, Calgary.

MORRIS MACHINE WORKS

BALDWINSVILLE, N.Y.

Centrifugal Pumping Machinery for
Various Industrial Purposes.

We are building a special solid steel lined
pump for handling tailings or slimes in gold
mining. Estimates furnished upon applica-
tion for pumping outfits for special purposes.
Write for catalogue.

New York office—39-41 Cortlandt St.

AGENCIES

Henion & Hubbell, 61-69 North Jefferson Street, Chicago, Il1. ,
Harron, Rickard & McCone, San Francisco, Cal. Zimmerman-Wells-Brown Co., Portland Oregon,
H. W. Petrie, Toronto, Ont.
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e ONTARIO POWDER CO. Litd.
1 15 Brock Street, KINGSTON, ONT.
MANUFACTURERS AND DEALERS IN

por e DYNAMITE, EXPLOSIVES oo
ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &ec.
ELECTRIC BLASTING APPARATUS Adapted for Firing all kinds of

Victor Electric Platinum Fuses.
Superior to all others for exploding any make of dynamite or blasting powder

=L Fach Fuse Folded separately and packed in neat paper boxes of 50 each.  All tested
2 and warranted. Single and double strength with any length of wires.

STRENLTH

Blasting Machines.
The strongest and most powerful machines ever made for Klectrie Blasting,
They are especially adapted for submarine blasting, large railroad quarrying, and
mining works.

OLE

SIN

Victor Blasting Machine

Fires 5 to 8 holes; weighs 15 1bs.; adapted for prospecting, etc.

Insulated Wires and Tapes, Blasting Caps, Fuse, etc.
SEND FOR CATALOGUE
MANUFACTURED ONLY BY

MACBETH FUSE WORKS

POMPTON LAKES, NEW JERSEY.

HAMILTON POWDER COMPANY

Manufacturers of Explosives

DOURLE CTRENCTH

Office : 4 Hospital Street, Montreal. ' Branch Offices Throughout Canada.

W. T. RODDEN, Managing Director. ~ J.F. JOHNSON, Secretary-Treasurer.

STANDARD EXPLOSIVES

LIMITED

Manufacturers of High Explosives, and Dealers
in Blasting Powder, Safety Fuse Detonators,

Batteries, Electrical Fuses, etc.

OFFICE: WORKS:
Board of Trade Building, Montreal. lle Perrot, near Vauareuil, P.Q.
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HOW YOU CAN INGREASE
YOUR ORE VALUES

If vour ore concentrates eontain
iron pyrites, our magnetic Separator
will extract the iron, thus making the
concentrates much more valuable.
Send us a sample of vour ore, and
we will test some gratis.

We want to send you catalog
“H” Ask for it.

United Iron Works
Company—— —
Springfield, Mo., U.S.A.

ES CHROME STEEL WORKS |
‘ - e SV )

CHRO

: Longest Service Most Economical
- wwime CHROME STEEL
- SHOES AND DIES

(HYDRAULIC COMPRESSED)

FOR STAMP MILLS

CANDA SELF-LOCKING CAMS
TAPPETS: BOSSHEADS
CAMS SHAFTS: STAMP STEMS

Send for Illustrated
Pamphlet

| * Chrome Steel Stamp”’

Mill Parts.
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ACHINERY

MELBOURNE AND METROPOLITAN
BOARD OF WORKS.

Triple Expansion Sewage Pumping Engine,

]

‘*

OFFICIAL TRIAL.

ENGINE DIMENSIONS.

i

S e T g

Diameter of Cylinders, 20 in., 36 in., 54 in.
Rams, 3 Single Acting, each 30 in_in Diameter.
Stroke of Engine and Pump, 3 ft. 6 in.

Steam Pressure, 150 Ib.

“ 'l\* - {

)

e HE P %. ENGINE RESULTS.

Pump Horse-Power, 274.55
Saturated Steam per indicated Horse-Power, per
Hour 12-4 |b.

Contract Duty to raise 6240 Imperial galls. of sewage per minute 125 ft. high. ~ Mechanical Efficiency, 92-8 per cent.

Hathorn Davey & Co. Ltd. (s exeean,
rememans PEACOCK BROTHERS o=t auane

ROBERT MEREDITH & CO. FICULT ORE-SEPARATING PRONLEM?
57 St. Francois Xavier St., MONTREAL THE WETHERILL MAGNETIC SEPARATING PROCESS

Stock Brokers. Dealers in Mining and Indus- MAY PROYE THE SOLUTION.
trial Shares. Companies Formed and Floated. For information and for Illustrated Phamphlet, apply to

B WETHERILL SEPARATING CO., 52 Broaowar, New Yonx,
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THE GROW’S NEST PASS COAL
CO., LIMITED.
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LUDWIG NAUEN

Hamburg, Germany
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Actinolite, Talc, Corundum

Mica, Molybdenite,
AND OTHER MINERALS.

SPRINGHILL COAL

THE CUMBERLAND RAILWAY & COAL CO.

Are prepared to deliver this well known
Steam Coal at all points on the lines of
G.T.R., C.P.R., and 1.C. Railway.

HeaD OFFice: 107 ST. James St.; MONTREAL

ADDRESS, P.0. BOX 39.

DOMINION BRIDGE CO., LTD., MONTREAL, PQ
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MILLING AND MINING MACHINERY

Shafting, Pulleys, Gearing, Hangers, Boilers, Engines, Steam

Pumps, Chilled Car Wheels and Car Castings. Brass and Iron

Castings of Every Description. _Light and Heavy F orgings.

ALEX. FLECK LTD. Ottawa.
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Thve PANAMA CANAL
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Sullivan Machinery Co.

View in Bas Obispo cut, north of Culebra, where 24 Sullivan U H.-11 (3%
in. tappet valve) drills have been at work for eight months past. This sec-
tion contains the most difficult rock excavation on the canal. It is described
in the May number of

MINE AND QUARRY
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pany.
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“Modern Methods at an Illinois Mine.” “Cleaving Granite by Compressed
Air.”  “The Power Lixtension of the Chicago Drainage Canal.”’
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An experienced engineer has written us as follows:

“After eighteen months of hard services, the “Ross”
engines are in excellent shape, running very smooth and
without a bit of vibration. Up to this time, they have
not cost one cent for repairs, the only expense being
steam, oil and packing, and this below the average.
Perfect alignment, parts well machined and good design
make the “RoBs” the most economical and labor saving
engine that has ever come to my notice.”

ROBB ENGINEERING GO, LTD., AMHERST, N.S.

DISTRICT OFFICES

320 Ossington Avenue, Toronto, WILLIAM McKAY, Manager.
Bell Telephone Building, Montreal, WATSON JACK, Manager.
3533 Carlton Street, Winnipeg, J. F. PORTER, Manager.
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SIGNS OF THE TIWVES.

Now that there are signs of a renewed interest in
mining, the daily papers are beginning to devote a
considerable amount of space to rmning, affairs.  They
ars making rather bad weather, however, of certain
mining terms. For nstance, uartz s spelled "guarts ™
in one enterprising sheet; it is also deseribed as “ acer-
iferous.” Nuggets of pure gold, as big as office ink-
stands, are said to have been brought down from
regions “away up North.” La Tuque is spelled
“Laterque.”” Chibogamoo has now become “Chi-
bugamoo.” But after all, the public is very much
interested in these reports, and that is the objeet for
which they are written.

A LITTLE KNOWLEDGE.

Ever since the days of 49, each succeeding rush
to a new mineral district has been composed principally
uf amateur prospectors, men whon, while they were
full of enthusiasm, knew next tu uothing of miuing
or minerals, The Klondike had more than its share
of these genddemen. Although they were cquipped
with high boots, picks, shovels, drills and geologists
hammers, they were usually utterly incapable of sink-
ing to bed rock through three feet of gravel. Just at
the present moment Cobalt is full of wen of the same
type, and their chance of finding anything of value is
certainly not as good as was that of their predecessors
in the far Northwest, because it takes considerably
more knowledge of formations and minerals to scek
intelligently in Ontario and Quebee than it did to
discover placer gold in the Klondike.

But the optimism of some of these amateurs is a
beautiful thing. The geologist goes to his task with a
thurough realication of its diffeulty; they can see no
trouble ahead, but depend upon inspiration for the
discovery of mines that will scll for at least a million
dollars a pace. Uappily, our Northern hinterland is
peculiarly favourable to health and longevity. so
that it is not probable that a season’s roaming will
hurt these young fellows, on the contrary, it will
do much to increase their vitality, and fit them for a
long, useful carcer of office work when they return.
But we will venture to prediet that the only men who
will achieve much in the North will be those who are
accustonted to life in the open, are imbued with more
than average physical strength, and are expert not
only with the pick, but with the paddle.
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PERSPECTIVE IN MINING.

—

By J. Parre CHANNING,

(Address delivered before the Engineering Society of
Columbia University).

The melancholy Jaeques in “As You Like It” says,
“Call me not fool till Heaven hath sent me fortunc.”
Call me not fool till Fortune hath sent me the open-
ing up and equipnient of a mine; for in mining there
is so much that is not teachable, nevertheless learnable,
that unless a man has this instinet, inherent in all
capable persons, he can never hope to achieve success
as an engineer.  ISach mine is, so to speak, a law unto
itself, and not until the engincer recognizes this can
he get true perspeetive in mining,.

When you leave school and start out in practical
life there are vertain things that you have heard in
vour studies which have impressed themselves upon
you. The reason for that impression would be hard for
vou to say. 1t may be that some particular thing had
interested you beeause of some previous experience of
vours. As a result you are really not able to define
the proper relations between things, and that is one
of the reasons why a man, after he graduates, should
not start immediately on consulting work, or to take
entire charge of any enterprise.

It should he remembered that your course in the
school issimply one of preparation; in other words, if
you want to learn the mining business you have got
to go into the mines and study it, just as it you were
going to learn the dry-goods business you would have
to go to a dry-goods store;to learn banking you would
hegin as a messenger or clerk and work your way up.
The only advantage of going to a school of mines is
that you get a technical edueation; you have a certain
ground-work, which helps vou out, and you also have
gained a very important thing in knowing how to study,
and knowing how to put two and two together so as
to make four, and not three or five.

When a man goes out 1 would advise him to get a
position at some mine or metallurgical works; it is
not always desirable that it should be a particularly
large mine or works; often he gets a better knowledge
of what is going on by working in a smaller mine.
When you take your first position in a mine I would
advise you to work underground. This gives you an
opportunity of watching mining work—sinking, drift-
ing, stoping, timbering, tramming,—and it particularly
gives you your first idea of the proper relation of things.

About fifteen years ago I was running the East New
York mine at Ishpeming, Mich., and Mr. T. F. Cole,
who is now manager of all the iron mines of the United
States Steel Corporation, was running the Queen group
of mines at Negaunce, Mich. We used to compare cost
sheets, and his cost of devclopment amounted to
2 5 cents per ton and mine amounted to 25 cents per
ton. The reason for this was that his ore-body was
in area ten times as large as mine, and, although my
shafts and crosscuts were of the same length as his,
the decreased tonnage was against me. This shinply
shows how the cost of development has got to be watch-
ed in its reference to the size of the ore deposit.

Take for example the opening of an iron mine at
- Lake Superior; after first striking the ore, the proper
thing to do is to sink a small one-compartment shaft,
one big enough for a good size bucket and ladder.
With a shaft of this size you can get down to the ore
and you can get ovt a good deal of ore. After you

have gone down a hundred feet and have your drift,

and have some idea of the size and shape of the ore-
body, you can, if you find the conditions warrant it,
put in a larger shaft.

I have scen prospecting or development schemes
wreeked by the man in charge spending a lot of money
and time in sinking what he called a “working shaft,”
and when he got down found that there was nothing to
work, or at least it could have been worked through a
small shaft. In prospecting or small mine work you
don’t want to put in any brick set or water-tube boilers,
and you don’t want too large an engine.  You want to
get a cheap portable locomotive or upright hoiler. It
won’t hurt to burn a few extra cords of wood.

On the other hand, you also want to try to get the
idea of how far you should go on equipment without
going to the point of over-equipment. Suppose, for
example, that you finally take hold of a mine that is
developed and is producing ore for shipment, and you
find the mine is fairly well equipped when you get
there. You may find a great many things that do not
satisfy you or do not come up to your ideas. You may
find a shaft-house that was badly arranged; you may
find that the hoisting engine is one that uses too much
steam, and the compressor is not the right thing; that
the shaft is crooked, and there is no skip, only a bucket.
Now, don’t be in too much of a hurry to tear all of
these out; go ahead and see what you can do with them,
until you get to the point that you can definitely see
and figure it out in dollars and cents, just how much
you will save if you were to sink a new shaft or straight-
en out the old one; or if you were to build a new
engine house or put in a new engine.

Some of the men who were at Copperhill, Tenn., last
summer remember the exeellent plant we had at the
Burra Burra mine; there was a brick house containing
water-tube boilers; there was a big power-house which
contained a first-motion hoisting engine, together with
a cross-compound, two-stage, air compressor, with room
to put in another one. There was also a shaft crusher-
house with its paraphernalin. When I equipped that
mine 1 had at the same time the idea of later putting
in a similar equipment at the London mine, and I had
the plans drawn and everything arranged for it. But,
after carefully thinking the matter over and secing the
tonnage that came from the latter mine, 1 finally came
to the conclusion that I would make a great mistake
to take this mine, which was only 500 {t. long and 30
ft. wide, as compared with the Burra Burra, which was
1,600 §t. long and 80 ft. wide, and give it the same cquip-
ment, notwithstanding the fact that it would be very
nice to have two or three mines all provided with ex-
actly the same type of equipment. So, instead of put-
ting in a duplicate of the plant we had at the Burra
Burra, I simply bought a cheap geared hoist and put it
back of the London shaft in a small building covered
with corrugated iron, and we used the same boilers
that had been used there since the beginning of the
development work.

The more you work the more you will find out that
there is absolutely nothing that cuts down cost as
much as tonnage. Another suggestion is this: When
you start up a new mine don’t be in too much of .a
hurry to build a nice house for the manager or super-
intendent, or too grand an office building. That is
one of the things that an English engineer at a new
mine looks after before anything clse. The first thing
he does is to build himself a house, and then he goes
ahcad and develops the mine. If your mine happens
to turn out all right it is very good to have lived well
while developing it; but if it does not turn out all right,
then- the house that you built will be a monument to
your folly. While I don’t advise you to open up a mine
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and live in a hut or tent all winter, you must use
proper judgment as to the kind of a house you do build,

Take, for example, the cost of underground haulage;
you know that the tendency now a days is to do under-
ground haulage, wherever possible, with electric loco-
motives. It figures out as very cconomical, and the
clectiical people will be only too glad to estimate on
the cost of installation and operation, but you must
remember that it is the opinion of most mining men
that for medium distances, say 500 or 600 {t., you can
do nothing better than to use man power, for the reason
that you have to give the man loading the ears a rest
and he gets this rest, if the grades are properly made,
by pushing his car out and waiting a minute or two
at the shaft uatil it is dumped, and then pushing
the car back again. This is a change from loading the
ore, and so he trams really for nothing.

At one of the mines in Bingham Canyon, Utah, they
mine about 1,000 tons per day, and it comes out from
one adit, where it is handled by four horses—two on
cach shift. At one of the adjoining mines they put in
an clectric tramming plant, and yet the tonnage they
have could readily be handled by two horses. It does
not take much figuring to see that two horses are
cheaper in first cost and up-keep than an electric in-
stallation. So, therefore, in adopting any particular
apparatus, or any particular method, you must take
into consideration the tonnage and conditions under
which it is operated.

When you come to metallurgical work this factor
will be strongly emphasized. Remember that you do
not want to get things too automatic. 1 remember
when T was talking with the late Richard P. Rothwell,
of T'he Engineering & Mining Journal, about Mr. Edi-
son’s iron-ore plant out in New Jersey; he said that
the plant was too automatie, and that once in a while
there should have been an Italian with a shovel. You
will notice that at some concentrating mills they may
have a certain produet that has to be handled or moved
to some other part of the plant for re-tretment. In a
small mill that amount is so slight that one man could
shovel it as it accumulates, so that under these cir-
cumstances it is no use putting in an clevator or some
other apparatus to handle this small amount of
material. In a large mill, however, it may be really
necessary to have something to carry your concen-
trate and middling from various points where they are
produced to a central point.

In metallurgical work, modern practice is along the
line of labor-saving devices, but in a small blast-furnace
plant, where you have but one furnace, it is a question
whether it would pay you to put in a so-called auto-
matic charging apparatus. This is the method in use
at large plants, where the ore is run into cars and pulled
by an electric locomotive to the furnaces. I believe
that there is no doubt that one could get better metal-
lurgical results in copper-blast furnaces by hand-charg-
ing than by dumping the charge from cars, but the cost
would over-balance the metallurgical saving.

In places like Mexico, where wages are only 75 cents
to one dollar per day, it is sometimes impossible to
get enough men to do the work, which, of course,
necessitates your putting in labor-saving devices, not
to save money, but to run at all. When we started in
Tonnessee labor was a dollar per day, and we seriously
considered whether it would be -advisable to put in a
charging apparatus for the furnaces. But I felt that in
the South it would be difficult at times to get labor,
and so, fortunately, I put in electric charging cars, and
they have been a great success. This question of
shortage of labor is important in an agrieultural
country. Take for example in Mexico: In the spring-

time the men go off to plant their corn, and when it
comes autumn they go off to harvest it.  You notice
the same thing in Tennessee.  In the spring the men go
to plant their erops, and when the time comes to harvest,
off they go; they do this regardless of whether it would
pay them better to attend to their farms or not. I'or
instanee, in Central Mexico, where laborers receive two
or three dollars a day, a man will leave his position and
go to harvest a $30 crop and lose 860 in wages.

A man can frequently be penny wise and pound fool-
ish in refusing to advance the wages of good men. So
do not always be looking at your pay-roll with the idea
that the best way to ceconomize is to cut down wages,
The first thing that an untrained man does when he
gocs to & mine is to try to find some way to save money.
He looks at the pay-roll and finds that it amounts to
$10,000 per month and that the supplies are $5,000, and
that the mine is running behind. He concludes that
the only way to remedy the matter is to cut wages.
He does this; his men loaf, or the best leave him, and he
runs still worse behind.,

You want to be careful to see what work per man
per day you get, so therefore it is essential to remember
when you are engaging labor to pay about the samne
wages that are being paid by others in the district, and
be slow about reducing wages, but see that the men
work. Try rather to keep your wages a little bit higher
than anybody else, so that you can get the best men;
let the other fellows keep the poor men. If you get a
good man and pay him 25 cents more per day, he will
probably do a great deal more work.

Perhaps the young men who were down in Tennessce
remember the two big trammers we had at the Burra
Burra mine. One of the men has been with us at least
four years. He is a stout, husky fellow, and would load
Jjust as many cars as two ordinary men would do. The
ordinary man would load ore at 18 cents per car and
perhaps get out 20 cars per day, while this onec man
would get out 16 or 18 cars himself. Now, then, think
of the money we would save if all our men were of that
kind. It would mean that, if we wished to, we could
practically double the output of our mines.

Another thing you want to ‘bear in mind is this:
Never be afraid to engage a man who knows more than
you do; that is just the kind of a man you are.looking
for and just the one you want. A young man, as a
rule, never wants to engage a man, or have any man
under him, who knows more than he does. If you en-
gage a foreman, get one that knows all about the hand-
ling of men. If you get an engineer, get an engineer,
that knows something that you do not know, one who
has had lots of experience at other mines; his experience
will be of great benefit to you in solving new problems
that will arise. .

While I have referred more to the economical details
of operating, there is another perspective view which
takes a long time to get, and that °s a comparative idea
as to value of mines—whether there is really a mine
or not—or whether it is going to be a small mine or
s large mine; and the only way you get that is by look-
ing at as many different mines as you possibly ean.
Never loosc a chance when you are travelling or looking
for a job to go into a mine and through its workings.
If you visit a mine of any importance, try to get a
position in the underground workings, because that
1s one of the things they cannot teach a man and which
can only be acquired by long experience and by looking
at different properties.

I might say that your college experience has enabled
you to make a quick decision. Really the main thing
in mining is the capacity to sce a property in a partially
developed stage and from that inspection be able to
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determine whether it is going to be a mine.  You find
that it has 50,000 or 60,000 tons of ore in sight, and
that it seems to have the carmarks of a large deposit,
and you will advise your people to take it.  If vou have
the courage of your convictions, if you think that it is
good, stick to it and do not let the property go by, It
is & great deal better for a man to make a mistake once
in 2 while in getting hold of a property that does not
turn out well than it is to let a good one go by, Still,
however, if a young man makes two or three of these
mistakes, it is likely to go against him in the long run;
so 1 say to you. that when you start out, keep away
from making these examinations, or, at least, from con-
sulting work. It is very nice for you to go in as assist-
ant to soume engipeer and help him in sampling and
making determinittions as to the value of mines, but do
not get yourself into a position where vou are called
upon (o pass judgment upon mines, beeause you may
get yoursell into some bad predicament, which will
take along time to live down,

1 do not want you to understand that 1 would re-
commend a man starting out to begin as an assistant
for an examining engineer, It is pleasant work, but |
think that if one starts out in it he s liable to get rather
a bad habit. Remember that the really successful
consulting engineer is that man who has the eapacity 1o
gize up a mine and to determine its value, and who
thoroughly understands the cost of operating it.  The
whole tendeney to-day is toward the mining of low-
grade ore bodies, and the question of operating expense
is one of vastly more importance than the question of
sampling and assaying the ore.  For example, take the
large porphyry ore body in Bingham Canyon, Utah; a
man who examined it stated that it averaged less than
244, yet his samples checked those of the mine manager
within 0.01 per cent.

I recently examined & concentrating property in
Nevada and the ore ran slightly under 30, my samples
cheeked on one of the mines within 0.03% and on the
other mine within 0 029, of the results of the manage-
ment. So you see that samphng, to a certam extent. is
mechanical.  In a Jarge concentrating proposition of
this kind the main thing is, what is it going to cost to
mine and treat the ore.  The original report on this
mine by the manager had been taken over to Paris by
the sentor member of a large banking house amd the
figures as to the grade of the ore and the cost of treat-
ment submitted to several French engineers, who
simply laughed at the thing, and said it was impossible
to treat ore of that grade. My examination showed
that the conditions were exactly right for a hig property
—one that could be handled and show a large profit,
The trouble with the French engincers was that they
had not kept up with the latest practice in concentra-
ting or the latest methods in reverberatory smelting,
and, while they were only two or three years behind,
they might just as well have been twenty vears be-
hind the times.  Therefore, I say to yvou that one of
the most important things for a successful consulting
engineer to have is a good knowledge of operating; the
only way to get a true idea of operating is to work your
way up from the bottom.

There is also one other important thing in mine
examination and mine operation, and that you have to
study and pay particular attention to. and that is the
geology. If it is copper, you must keep yourself

posted thoroughly on sccondary enrichment; if yon
do not, you will have difliculty in getting along. It
was about ecight years ago that I examined the High-
land Boy mine in Utah; the fourth and fifth levels were
then opened up and showed an average of about 7.39,

copper and considerable gold and silver, but 1 could sce
plainly that a good deal of that copper was in the form
of chaleoecite, which I knew was secondary.  Another
engineer, who came out about the same time, looked the
property aver, and, although he agreed with my sum-
pling and assaying, he predieted that the sixth level
would only go one per cent; he gave (0o great o weight
to secondary enrichment; Iater developments showed
that the lower levels went four per cent. and the result
was that his people lost a fine property. This simply
shows the necessity for keeping thoroughly up on the
literature of ore deposits, beeause it is being added to
day after day with great rapidity. Of course, this is
not as absolutely essential to you as & knowledge of
operating, heeause there are certain geologists who make
a specialty of studying ore deposits.  In case of neces-
sity, vou can get & man of this kind to help you out,
and vou perhaps may he able to make eertain economie
conclusions which he was not able to see.  Some of the
big mining companies keep an economie geologist at
work all the time. In a small mining company that
is impossible, and the geologic work devolves upon
the mining engineer.

When you gef a mining engineer you want {o get a
man that has heen well sehooled, one who understands
geological conditions and is able to lay out future
work. This has been done in the Butte mines in the
last three or four years, and I believed there is not a
single erosseut in the mines of the Amalgamated that
is not laid out on paper in the office before a stroke of
work is done underground.  Of course, you get a much
better training now in geology than 1 cever got, not
beeause your professors are any better, but simply be-
sause the subjeet is more thoroughly understood than
it was twenty years ago.

Therefore, T say to vou study economic geology
just as much as possible, beeause the question of ore
deposition is one of such vital importance that you
must forever have it before you. Whenever you see
an ore body, and it is a particularly rich one, you want
to look ut it earefully and study the +uaditions and
trv to determine whether these conditi- ns exist a
hundred or a thousand feet down, or v wcher they are
only local conditions.  This capacity to sce is one of
the things that you can only learn by going around and
seeing, and remembering what you sce.

SOME LABORATORY EXPERIMENTS WITH
ELECTRIC FURNACE.

By J. W, Evans.

The following experiments were hegun in April, 1904,
but, as the writer had only his spare moments to
devote to the work, it was not until September, 1905,
that satisfactory results were obtained.

In the first experiment a fire clay furnace was used
with clectric energy supplied by a small Brush direct
current generator of 20 amperes at 35 volts, driven
by a 24 11.D. gasoline engine.

The results were not satisfactory, the voltage being
too low to keep the are alight, and it continually
went out causing annoying delays, also the amount
of ore treated at a charge was very small, and, although
some small steel buttons were obtained, it wag decided
to work on a somewhat larger scale. Not being able
to purchasec a larger gencrator, the writer built the
alternating cuwrrent generator and exciter shown in
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photograph No. 3, during the winter of 1904-5. Plates
No. 1 and 2 show the workshop. This occupied his
spare time that winter, and it was not until June,
1905 that smelting operations were begun agdin.
The generator was built to furnish 30 amperes at 50
volts, and gives from 40 to 50 amperes at 50 volts for
short runs without unduc heating, and is driven by
a 4 LD, gasoline engine, furnishing energy for the
three furnaces shown in Diagrams No. 1, 2 and 3.

DESCRIPTION OF FURNACES.

Diagram No. 1, is a furnace of the reflected are type
as devised by Moissan.

In Diagram No. 2, the clectrodes are placed in a
vertical position, the lower electrode passing through
the furnace to the carbon crucible, which rests upon
carbon packed round the eleetrode. The lining of the
furnace consists of corundum mixed with 8%, of tar
and is baked for 48 hours in a hot oven before use.

The carbon erucibles are made of ground carbon
and tar stamped out in a large sized cupel mould and
baked in the same manner.

The furnace is supported by an iron ring stand
such as is used in laboratory work.

Diagram No. 3 shows a furnace arranged for cither
fire clay, magnesia or carbon crucibles, and has the
electrodes suspended above the furnace, they can be
aised or lowered at will, and the arc gap can be
regulated. The holder for the clectrodes is made of
hardwood (See Fig. 4, Diagram No. 3), with two 1"
holes bored as shown. A “V?” shaped cut between
the electrodes, and extending almost through the wood,
allows the holder being bent as shown by the dotted
line. An adjusting screw regulates the amount of
bend, and two handles projecting out behind enable
the clectrodes to be put in contact to start the are,
when, upon releasing them, they spring apart to the
distance set by the adjusting serew. This makes a
cheap and eflicient holder. The carbons shovld fit
the holes snugly; if loose, a secrew at “{” holds them
securely. As the iron ore, when fused, has a tendency
to draw down the are, the are plays round the crucible
at the extreme cends of the cleetrodes, and in both this
furnace and in No. 1, the writer has made a mild steel
from the ore in 20 to 25 minutes taking an ounce of
ore at a charge. By adding more orc from time to
time, a continuous furnace can be made of cach of
the above furnaces until the capacity of the crucible
is reached; the large buttons shown were obtained in
this manner. When using a carbon crucible a coarse-
grained pig iron is first obtained, by leaving this in
the furnace too long it takes up considerable carbon
and puffs up into an iron carbide. No. 2 IFurnace
having the current passing through the charge, and
requiring a carbon crucible, is not as quict a running
furnace, and the product is not a fine steel but a coarse-
grained pig iron; buttons of stecl werc obtained from
this furnace, but it. does not work as well as the sus-
pended or reflected arc furnaces. The writer is now
using a special design of furnace which completely
reduces an ounce of ore in {rom 15 to 20 minutes,
and converts it into a fine stecl.

FURNACKE LININGS.

For furnnce linings the following substances were
tried, fire clay, magnesite, carborundum and corun-
dum. Carborundum or corundume mixed with 8%
of tar, when thoroughly baked, makes a very satis-
factory lining, although it must not come in contact
with the iron charge. An inside lining of magnesite

cvercomes this difficulty. At present the writer is
using fire clay crucibles in a furnace lined with corun-
dum and tar, the crucibles being broken after cach
operation, Pouring the slag and steel was tried,
but it was found that such small quantities cooled too
quickly for pouring.

REDUCING AGENT.

As Charcoal is tlic only available domestic reducing
agent obtainable in North Hastings and other parts
of Bastern Ontario, the experiments were confined to
its use as a reducing agent.

ORES HIGH IN SULPHUR AND TITANIUM.

In treating the sulphurous iron ores over 929, of
the sulphur was slagged off, and by varying the amount
of lime, better results should be obtained. In treat-
ing the titanium iron ores, steel was produced which
did not contain a trace of titanium, but, as the writer
wished to retain a portion of the titanium, the quantity
of lime in the charge was reduced and the result showed
that the titanium contents in the steel can be readily
governed in this way, although the temperature of
the furnace will have to be kept as constant as possible.

When one considers that there are immense bodies
of titaniferous and sulphurous iron ores in Ontario
and Quebee, and that fine water powers are within
reach of many of these deposits; that there isabundance
of wood for charcoal and quantities of limestone for
flux in the immediate vicinity of the ores; that in
treating them by this method one does away with
all preliminary treatment, such as magnetic separa-
tion, roasting, etc., and obtains stce] in one single
operation. 1t does appear that the day is not far
distant when Ontario and Quebec will be able to do
their share in furnishing fine grades of machine, spring
and tool sieel, not to mention the possible valuable
by-products, such as titanium-silicon, cte., obtain-
able from the titanium slag, cte.

In the writer’s opinion it is doubtful if Pig Iron can
be made in Canada by the electric furnace cheaply
enough to compete with the blast furnace at the pres-
ent. time, but the finer grades of steel undoubtedly
can be made profitably when smelted directly from the
ores.

IRON SANDS.

"This process should also solve the question of treat-
ment of magnetic iron sands, ot which there are large

deposits in both Ontario and Quebee, and the writer -

has made asmild steel contaiming .05%, carbon from
magnetic sands from the St. Lawrence River. These
sands could be dredged and dried, magnetically
separated, and conveyed direct to the furnace at a
considerable saving in cost over mining and crushing
iron ore.

ANALYSES OF ORES AND &TEEL.

The following analyses of the ores, and of steel
obtained from them may be of interest:

ANALYSES OF ORES IFOR IRON, TITANIUM AND

SULPHUR.
Coe HiLL ORE BoweN MiNE ORE
(Swlphurous). (Titantferous).
Iron. . coveenrnnnns 68.019% Iron.............. 45.17%

Sulphur. .......... 1.01%  Titanium......... 7.44%,
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A,
AVALYSES OF STEEL FRUM C(ulk HILL ORE,

No. 1. No. 2. No. 3.
Silicon .. ....01C, Silicon.. .. .a trace Silicon. ..... 019,
Sulphur . 12¢% Sulphur. 17¢¢ Sulphur 08¢y,
Carbon.. ..05% Carbon .., 07¢, Carbon... 06Y

B. d
ANALYSES OF STEEL FROM BOWEN MINE ORLE.

No. 1. No. 2. No. 3.
Silicon .. ... .620, Silicon. . 2 31¢,  Siicon,. .. 057
Titanium . . 37¢¢. Titaninm . . 1 0207 Titanium . . ..none
Carbon... . 519 Carbon .. R4¢, Carhon.. .0.87¢

When mueh lime is used as flux, titanium slags off
readily. If titanium is retained in the steel, by lower-
ing the amount of lime a large portion of silicon is
retained also

In B. No. 2, the proportion of ore to lime ‘vas ten
of ore to one of lime. In No. 3, ten of ore to two of
lime,

Plates 5 and 6 show the writer’s laboratory
where most of the determinations were made, but
the writer’s thanks are due to Mr. A. G. Burrows, of
the Provineial Assay Oflice, Belleville, who made several
of the determinations. A number of samples of the
ores, steels and slags arc shown in the case on view,
duly marked with the analyses, and locality, cte.

———

ANOTHER SMELTER FOR COBALT ORES.

Mr. Emil R. von der Osten, C.I., the future super-
intendent of the German-Canadian Smelting and
Refining Company is now in Toronto. It is proposed
to ereet works on a site somewhere on the line of the
Temiskaming and Northern Railway; the Provincial

- e e -

Government granting a free site.  Mr. von der Osten
has fiurnished the Canapian MiniNg ReviEw with
the following details of the proposed undertaking:—

The German process may be used in Canada on cerlain
conditions, the most important being that the process is kept
seeret.

Final areangeuents must be approved by the First Director
aof the Geological Institute & Mining Aceadey, Berlin, Herr
Geheimrath Schmeizeer

The experts must be Germans,

The works will be concentrating, roasting, refining and
Cobalt-blue Works.

The German National Bank would like tu see the works
inGermany if thig were possible, and might then finance the whole;
if they are established in Canada, the bank will assume a part of
the financing.

In Germany 52% of the world’s production of cobalt oxide
is used, and Mr. von der Osten hag guarantees for a market of
100,000 Ibs. Ore was sent in November, 1905, by the Com-
missioner General of the Canndian Government at the ILiege
Ixhibition to Germany for treatment, and the results were very
aatisfactory. The experiments were made by Prof. Pufahl and
Dr. Krusch.

The intention of the company is to put up a concentrating
plant first, to treat low grade ores, and then the cobalt oxide
works; lastly a roasting plant.  That means that the company’s
works will be started with the wet and dry process.

The expenditure in Canada will be about $445,000. The
headquarters will be in Toronto, and the name of the company
will be changed to The German-Canadian Smelting and Refining
Company. The capital will be §1,000,000.

The Allis-Chalmers Co., Chicago, are supplying part of the
machinery.  The specinl machinery will come from Germany.

Mr. von der Oston is sailing for Germany in a few days to
complete arrangements.

A FEW HINTS TO PROSPECTORS.

By Cuarrrs A. BRAMBLE.

Prospecting, up to and beyond the Height of Land,
is a new pursuit, and men who have grown grey at
the game in other regions will find that they have a
good deal to learn when they take their fortunes in
their hands, and embark on the waterways that are
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tributary to the Ottawa, the Moose, andjotherstreams
flowing north and south from the parting. Practically,
the only routes by whiech a man can travel are the
rivers. The pack pony and the burro are unknown;
there is no grass, so that animals would have to be
fed upon imported provender, and, this of course,
would render the use of 2 pack train almost an impos-
sibility in the case of prospectors.  Happily, of water-
ways there is no end, and the canoe will carry a man
and his belongings, provided they bhe few in number,
to the uttermost parts of that great lone land that is
50 soon to resound to the hum of industry and the
throb of machinery.

But that’s the rub. In order to travel successfully
in the North, the prospector should travel light. He
must - cast away all superfluities, and do without
luxuries. He will find tinned food a mistake: strong
men in hard work need the sustaning power that 1s
given by good Chicago mess pork and the solid and
substantial bean. Cans are heavy, and no one cares
to carry usecless weight over the long and arduous
portages that bestrew the way of the wanderer, so
liberally in the homeland of the Algonquin. During
the summer a pair of blankets should suffice in the way
of bedding; a light tent made of drill will, if properly
pitched, keep out ceven heavy rain, and is therefore
to be preferred to duck or canvas, each of which weighs
more than the diill; for those who understand the
“birchbark” it is to be preferred to the Peterboro,
or any other wooden canoe, as it is a better craft in
had water, lighter, and considerably ecasier to portage
in consequence of its depth, the shallow Peterboro,
resting upon the head, while the deeper birchbark presses
on the shoulders. But a birchbark would be of no
possible use in the hands of 2 man who did not under-
stand its peculiarities, being fragile as a bonnet-box.

Provisions must be simple, nutritious and easily
prepared. Everything should be packed in cotton
bags, otherwise some very interesting mixtures are
likely to result, though it is a question whether they
would be appreciated by a hungry prospector trying

{o prepare a toothsome meal at the end of a hard
day’s work,

The green hand isfalmost sure to visit some of the
outfitting establishments, and be persvaded -to buy
fancy sleeping bags, pack baskets, safety axes, and other
ridiculous impedimenta. A new flour sack, costing
a quarter, makes an admirable dunnage pack. Coarse
grey blankets are preferable to a sleeping bag for sum-
mer work, and in the winter nothing will equal a rabbit
skin blanket, which is only to be had from the Indian.
All packages should L made up in a blanket roll and
carried by a broad strap, called a thromp line, which
may be worn looped over the forehead or the shoulders.
Those who are not accustomed to carrying heavy
weights almost invariably use the line around their
shoulders, but as this interferes with free, deep breath-
ing, and, morcover, renders it almost impossible to
throw off the pack in a hurry, it is not a practice to
be commended.  The only workmanlike way to carry a
heavy pack is with the thromp line resting across the
forchead, and the weight reposing in the hollow of
the back; but it takes some practice to develop the
muscles of the back of the neck until they can endure
the strain.

Not a few prospectors have been drowned through
having packs so rigged that they could not free them-
selves from them at will.  1f 2 man slips when walking
a slippery log, or when crossing a wet tree trunk spann-
ing a torrent, he is almost sure to come to unutterable
arief if his pack is not so hung that he can free himself
without the loss of an instant.

Perhaps the most difficult part of the outfit to ac-
ange for is the prospecting tools.  Drills and hammers
are too heavy to carry over long portages, unless the
party is quite a strong one, so that it is, probably,
wiser for the solitary prospector, or for a small party, to
be content with their axes and prospecting hammers.
The blow-pipe, if the prospector has sufficient know-
ledge to use it intelligently, is invaluable. A dipping
necedle should not be omitted, and a thermometer,
aneroid, tape line and prismatic compass are uscful.
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Although the main waterways are, as a rule, laid
down on the latest maps with fair aceuracy, there are
great stretehes between the larger rivers that have
never been visited by surveyors.  These are the most
tempting ficlds for exploration. The possibilities are
great, but in order to cover much ground in a short
summer, the prospeetor must be equipped in such
fashion as to be able to go from point to point with
great rapidity. When matters can be so arranged
that he will not have to make more than one trip over
each portage, he may cover long distances day after
day without cffort and fatigue; when, on the other
hand, he has to return several times, he will not be
able to go far.  The Indian generally manages to get
along with an outfit that enables him to go straight
ahead  from  morning until night. A solitary
Indian trapper uses a birchbark canoc 9 to 11 fect
long, weighing not over 25 ths.  His dunnage will not
often weigh more than 75 pounds, even when it in-
cludes one or two steel traps and his rifle.  Owing to
his strength and endurance he can casily carry all
his belongings, including the eanoe, upon the head,
so that each portage only occasions a comparatively
short delay. Under these conditions thirty miles a
day can be accomplished by a good man for several
days in succession. On the other hand, parties of
white men burdened with a heavy outfit may not
average five miles a day on bad rivers.

Although, there is often game and fish to be had, it
is not wise to trust too much to the resources of the
country. It s wiser to always have a sufficient stock
in reserve to carry one to some Hudson Bay post or
indian  encampment. where food can be obtained.
When fish or game is abundant the prospector should
husband other provisions, ounly drawing upon these
when necessity arises. It Is a great mistake to think
that vegetables and flour, sugar and tea are absolute
necessities.  Life, and not ounly life, but health may
be preserved upon game or fish for an almost indefinite
period. the only condition nature imposes being that
the man thus fed take sufficient excrcise, and this
is rarely lacking when the settlements are left behind,
and a man’s own arms or legs furnish the motor power.

The special correspondent of the AMail and Empire
wrote to his paper from Cobalt:—Until the coming
into prominence of the Cobalt region, “prospector?”
was a term little known in Canada, at least in Ontario.
Now, however, the name “prospector” is claimed by
nearly nine out of ten of the people one meets up here in
this North country.

From the picturesque shores of Lake Temagami
to the breezy platean of the Height of Land and be-
vond the prospector is blazing his trail. Having pro-
cured his license, for which he contributes to the Pro-
vincial Treasury a fee of $10. he gathers together his
outfit which generally consists of the following articles:
A light canvas tent. a sheet-iron folding stove, the
indispensable pork and beans, with flour, meal, salt
tea, coffee, and sugar. Portions of his ordinary attire
are discarded for a sweater, long boots, and slouch hat.
Acanvas sack bound by a.tote strap.is used for carryving
supplics over his shoulder. A hand axe and six-
shaoter fastened to his belt, with a shining new pros-
pector’s pick in his right hand. complete his outfit.
He then mmediately proceeds to “hit the trail,” and,
with the recklessness of “Rasselas, who tired of his
happy valley and sighed for the free breezes of the hill
tops,” he keeps moving along. He invariably sclects
for his camping place a locality where likely ledges of
rock abound, and as convenient as possible to a good
supply of water. The light stove he carries is more
for the purposc of heating the {ent at night, for his

cooking is geunerally done outside on the old-fashioned
camp fire. Often he is alone, but generanlly four or
five band together, and one of their number acts as
cook. The privations and hardships they undergo
are innvmerable and indeseribable, but they are mostly
forgotten in the feverish quest for wealth, for there is
ever present before the mind’s cye of the prospector
the constant anticipation of “striking it rich.”

The foregoing extract should be carefully studied
by would-be prospectors with a view to avouding such
an outfit as is here mentioned.  When the * Yukoner”
made his famous rush for the golden North, the onc
article of equipment that he hugged more closely than
any other was his little, foolish sheet iron stove. The
hardy old sour doughs had never heard of such a
thing. They had always found a good log fire in the
open suflicient for their wants when they were travelling
and.if they were in a permanent camp, they manufac-
tured most ingenious chimneys out of rocks and clay;
but the Yukoner could not do without his sheet iron
stove, which was simply a burden to him in most cases.
It scems that history is repeating itself, and that in
Northern Quebee the aforesaid stove is penetrating
the places that knew it not.

Again, we are told that the latest variety of prospec-
tor is wearing long boots. For canocing purposes the
long boot is about the worst kind of boot a man can
put on his foot. If he adds some good sharp nails to
this heavy foot gear, he will achieve the wrecking of
his canoc all the earlier. Ankle boots or moceasing
are far better. Why any man should want a
sixshooter in Northern Ontario surpasses our com-
prehension. It must indeed be a magnificent sight
to sec one of these brand new prospectors starting off
with an axe in one hand, a shining prospector’s
pack in the other and a six shooter fustened to his belt.
But we think that after a few month’s initiation, if
he should stick to the game, the elaborateness of his
outfit will have much diminished. As to the privations
and hardships that he will have to undergo—it is
altogether probable that most of them will be brought
about by his own ignorance. 1t is a hardship to pack
hundreds of pounds of uscless dunnage over bad
portages; but why take the uscless dunnage? Would
it not be better to sit down calinly and consider each
article of the outfit in succession, discarding every-
thing that it would seem possible to do without?
The proper question is not “would this be of use to
me?” There is hardly anything that is used by
civilized man that might not come in useful in certain
contingencies. Better far to say “would it not be
possible to do without this?” To make something
already included in the outfit serve a double purpose.
If the answer should be I the affinmative, cast the
said article aside without compunction.

The great mineral-bearing formation is, of course,
the Huronian, and it would be well if every prospector
made as carcful a study as he could of this system.
The writings of Messrs. Adams, Bell, Low, Miller and
others, should be studied. These geologists have
placed the Huronian above the Keewstin and below
the Keweenawan. All these are, of course, pre-
Cambrian, and hence very ancient formations. The
silver ores of Cobalt are found in veins that traverse
the lower Huronian; and the rocks of this scrics,
consisting as they do, of conglomerates, breccias,
quartzites and greywacke slates, should be studied
very attentively. But the mineral-bearing veins do
not seem (o have been enriched excepting within a
definite distance of masses of diabase, gabbro
and other intrusives. As the patches of Huronian
vary in size from a few feet to hundreds of square
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miles, and are surrounded by unpronising Laurentian
strata, it behooves the prospector to acquire at least
o bowing acquaintance with them.

In conelusion, it may be said that while prospecting
is a4 comparatively new occupation in Ontario and
Quebee, it 1s Tull of promise, and one that will often
repay those who enter upon its prosceution intelli-
gent y.

IRON ORES RESERVES.*
By Cuarues Kenxern Leron, Professor of Geology,
University of Wisconsin.

The great increase in the world’s annual consumption
of iren, together with the attempts of large interests
to acquire the known iron ore reserves, have led to
carcful inventories of the world’s supply of iron ore,
its rate of depletion, and to speculations as to further
supplies. Estimates of the time of exhaustion of the
present known supply have varied widely, but have
shown startling agreement in the short time assigned.
During the present year there have appeared several
discussions of the subject which merit especial atten-
tion.t

Professor Tornebohm estimates for the Swedish
government the iron ore reserves of the world by
countries, based on detailed figures for the individual
districts, as follows:

|

] Metallie Iron.

i ‘Tons. v Per Cent.
United SIates . oo vvrnnnnnnnns 1 1,100,000,0000 45 to 67
Great Britain, ... . oL L000,000,0000 25 to 34
Germany . coooviveea. Lo C2,200,000,000 30 to 45
Spain .. et i 500,000,000 40 to 56
Russinand Finland. .......... 1,500.000,000. 20 to G5
FRANCC e v cvvennrnncrnennnnns I 1,500,000,000¢
Sweden. coooieeiia oL, * 1,000,060,000; a0 to 70
Austria-Hungary °
Austria-Tlungar } ........ 1,200,000,000

Total. «enneianeneenns. 10,000,000,000}

is somewhat better than shown in the table when we
take into account the grades of ore. By multiplying
the fizures by the average percentages of metallic iron
given for each of the countries by Professor Térnebohm
the result is as follows:

: Tons of
i Metallic Iron.

United States.. ... ..o iiiiiiiiaiienans 603,166,600
GreatBritain .. .00 i e 295,000,000
[£10 771110 £ NN §25,000,000
E D 11 VO 249,375,000
Russinand Finland. .. ... ..o, 637,500,000
SWeden oo iiei et ii i i it e, 611,538,460

It is believed that the reserves for the United States,

“and hence the total, are higher than indicated in this

table, but before taking up this question, we may
consider conclusions that may be drawn from the
figrures as they stand.

President Hadfield of the British Iron and Steel
Institute has prepared a diagram showing the world's
incresse of pig-iron consumption since the fifteenth
century and the projection of this rate for the next
century on the rate of the last thirty yvears. If the
same rate of increase hold for the next century as has
held for the last thirty years, in the year 2,000 the
world’s annual consumption of iron will be three and
one-fourth times its present consumption. The total
world’s supply of iron ore now known, given as 10,-
000,000,000 tons by Tornebohm, will be exhausted in
about fifty vears. If the total be correct, about one
quarter of the world’s known reserves have been used
to the present time.

It is argued that the calculated rate of inerease is
not improbable hecause of the increased rate per capita
of the countries now using iron, because of the normal
increase of the population of these countries, and
because of the extension of the uses of iron through
a much larger proportion of the world’s population
than now uses it (124 per cent.). If 38 per cent. of the
world’s population were to require iron in the year
2,000, this would account for the caleulated increase of
consumption.

Many will be surprised at the high figures given for
the reserves in Great Britain and Suropean countries.
So much is heard of our own vast reserves and of the
low grade of some of the foreign ores that we have
come to think of the supply outside of North Ameriea
as relatively small.  The position of the United States

However, this additional part of the world’s popula-
tion, especially in Asia, may find its own iron ore
supplics. No onc would doubt that the world’s re-
serves will be greatly increased by new discoveries in
these relatively unexplored parts of the world.

Judging from the history of the development of the
iron ore industry to the present time, the reserves of
unecxplored countries are likely to be developed only
so fast as the population requires it. In this case,
panying paper, the purpose of which is to show that current  such new discoveries will not figure in the reserves
cstimates l’°i"= toa short "fflforli,“?? ore reserves, b‘\‘;-t”“;‘l':é’;‘:f available to the countries at present producing iron

are ¢ m aMes, G0 3 S 3 m Joatr M
?x;::;:q:)?csquﬂ?c\i‘c:t'l‘;"in(:r) n‘c(:rount-c( that these low grade ores ore, The .g(‘ncmh/..ltlon {mght ;.)crhaps be mn:dc that
must be soon counted as a part of the reserves; that the in- cach continent must ultimately depend on its own
creased use of low grade ores which this situation seems to eall  resources of iron ore and cannot count, to any large
for will cause cconomic changes in matters related to the iron  oxtent, on drawing supplies from other parts of the
orc industry. world. )
It is of interest 1o apply the same method of caleula-

t+ Presidential address, by R. A. Hadficld. Delivered at the
tion used for world’s supply and consumption to the

annual meeting of the Irou;\ §nd ?tccl I\}‘szmx“}{cv:i‘i L({ndo]n,lhgl(z)‘.y
5. . { {. o dad . ;' . 4, :, v v N . .
11, 1905, . Journ. Iron and Steel Inst., Vo 10 ™ United States. If the rate of increase of consumption
be projected for the next one hundred years on the

27-
PP -;{1!}?3 Tron Ore Supply of the World,” by Professor Alfred
Tarnchohm, Teknisk ?'idxbjﬂ. S_cptcmbcnqglflm- Translated  asis of the increase for the past thirty years, that is,
in The Iron Age, Novamber 2, 1905.P ’;‘,J,:,?;,-} bc‘o\ S, Shaler, the period used by President Hadfield, and the lines
International Quarlerly, Vol. 11, 1905, pp. 230-247. superposed upon his diagran, it would appear that the
“A Word Survey of Iron and Stecl, by J. Stephen Jeans, rate of increase of production for the United States is
greater than that of the world.  Also the rate of pro-
duction for the United States is greater than that of
any other country. With the total reserve of iron

* Press reports of an address by the writer before the Chicago
Geographic Socicty contain incorrect quotations concerning iron
ore reserves.  The substance of the writer's statements, so far
as they touched on iron ore reserves, will be found in the accom-

Secretary British Iron and Steel Institute. . o

“ A Bluc Book of Iron Ore Deposits in Foreign Countries,’
by Llewellyn Smith. Compiled at the Board of Trade from
diplomnatic and cousular reports, Londan, 1905,




THY CANADIAN MINING REVIEW.

Y -

ore in the United States estimated by Térnebohm at
1,100,000,000 tons, the supply would be exhausted in
less than twenty years if the caleulated rate of inerease
of production holds.  With the reserve estimated by
Tarnebohm, up to the present time 39 per cent. of our
total supply has heen used, and 29 per cent. has been
produced during the last thirty years.

The late Edward Atkinson estimated that if the per
apita consumption remains the same, the average
annual increase in populiation of two millions for the
United States calls for a yearly increase of pig iron
of half a million tons, and that when the probable in-
crease in per capita consumption is taken into account,
the total production of the United States will increase
at & considerably greater rate.

Professor Shaler coneludes that the iron ore supplies
of the United States are not likely to last for more than
a century.

A great bulk of the known reserves of the United
States is in the Lake Superior region. Tornebohm
assigns a billion tons to the Lake Superior region, and
these figures, while probably small, are in accord with
many current estimates, In the producing Lake
Superior iron districts exploration has, for the most
past ,been sufficiently thorough to make it certain that
no large increase of reserves is to be expected. In the
Mesabi Range, for instanee, thirty thousand drill holes
and pits have been sunk. The Lake Superior iron
distriets, however, make up but 2 small proportion
of the region tributary to Luake Superior, constituting
less than four per cent. of the land area included in the
United States Geological Survey’s map of the Lake
Superior region.  In the remaining 96 per cent. there
are still large possibilities for finding iron ores.  The
greatest of the ranges was discovered as late as 1891
and within the last four years two entirely new ranges
have been found, though neither of them yet of the
first importance. The geological conditions are such
as to warrant the belief that more may be found. At
the present time exploration in areas intervening
Letween the ranges and in outlying areas is being
pushed vigorously, showing the faith of iron men in
further possibilities in this direction. The most san-
guine, however, would scarcely hope to find ores equal
in amount to those already known.

Lake Superior geological conditions are known to
extend northward and northeastward through On-
tario, suggesting an important source of supply here.
The present known iron ore supply of this great region,
counting even ores of low grade, does not cqual the
reserves of one of the older Lake Superior distriets,
such as the Marquette, hut the country still to be ex-
plored is so vast that it is not unreasonable to suppose
that important iron ranges such as those of the Lake
Superior region may be found. Nevertheless, it is
true that nowhere in the Lake Superior country where
an cquivalent amount of exploration has been done
have the resuits heen so disappointing.

When the present high grade deposits of this and
other countries are exhausted, the future demand for
iron ore is likely to be met by the use of far lower
grades than are now considered commercially profit-
abie. The term “ore” is a relative one.  With the
conditions in Alabama a rock containing 36 per cent.
metallic iron may be mined as ore, while in the Lake
Superior country such rock is now of no value as an
ore.  The ferruginons cherts and jaspilites, making up
125 per cent. or more of the iron formations of the Lake
Superior region, average hetween 25 and 35 per cent.
in metallic iron, and show all gradations into the iron
ores. At the present time ores running below 45 per
cent. are but rarely shipped. If the time should come

when 30 per cent. ore could be used under the Lake
Superior conditions, the tonnage available would be
something enormous, perhaps twenty or more times
as great as the present supply. It should be remem-
bered that these ores are high in silica, and there-
forc not as desirable as ores of the same metallie con-
tent containing caleium carbonate in the gangue as
do the Alabama ores.  Moreaver, the great distances
from blast furnace centres, on the assumption that
these remain approximately fixed, will put the low
grade Lake Superior ores to a disadvantage in the
matter of the cost of transportation.

‘Tornebohm cstimates the amount of ore now avail-
able in the southern Appalachians at €0,000,000 {ons.
The Clinton red hematites make up the bulk of this
tomnage. Drilling has shown tbat the presently
worked deposits extend with slightly leaner but uni-
form composition in thin even beds over enormous
areas, and it is altogether likely that the tounage of
these ores is many fold the figure given.* The ores
are low grade and the cost of mining will greatly in-
erease when the larger reserves are tapped.

The Clinton ores extend along the Appalachians
into New York and appear again in Nova Scotia and
Newfoundland.  In cach of these localities extensions
are likely to be found. At Belle Isle, Newfoundland,
approximately 30,000,000 tons of iron ore are available.
This body is known to extend under the ocean, and if
it can be suceessfully mined there, a large additional
tonnage may be secured.

The brown ores of the eastern United States are
difficult to cstimate. They are usually low grade,
mixed with clay, and often lie in thin and irregular
beds, but the aggregate amount is Jarge.

The magnetites of the Adirondacks and New Jersey
are not included in Tornebohm’s figures. Here again
the tonnage is large, and i attempts at magnetic
separation are successful on a large scale, as they seem
likely to be, we have here another important source
of iron ore which has not been taken into account in
these estimates.

The titaniferous magnetites will be another im-
portant source of supply when they can be profitably
smelted.

Unexploited iron ore deposits are widely distributed
in the western United States and extravagant esti-
mates of tonnage have been reported, frequently due
to the fact that the basis of comparison has been the
comparatively small size of the precious metal deposits
of the West. The writer has examiuned deposits
of reputed large size where the true tonnage scemed
to him to be measured in units of thousands rather
than millions or tens of millions. The grade of these
deposits is on the average not high as compared with
Lake Superior deposits and there is frequently a high
pereentage of phosphorus and sulphur. Neverthe-
less, there is in the aggregate through the western
states & very large tonnage of iron ore of present com-
mercial grade.

Among the better known deposits might be men-
tioned those in the Hartville district of Wyoming and in
Fierro, New Mexico, both of which are now being
drawn upon, in Pitkin, Chaffce, Saguache, Lake and
Gununison countics, Colorado, in Iron county, Utah,
in northeastern Washington, and in a number of locali-
ties in the Great Basin region of Nevada and California.
There should be included alse the ores of Vancouver
and Texada Islands in British Columbia, which are

-
——

* 2. C. Eckel estimates 1,000,000,000 tons of red ore above
the thawsand-foot level in Alabama alone.  (Engineering Maga-
zine, Val. XXX, 1906, p. 521.)
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largely controlled by American capital and will be
used in the United States. The same remarks may
apply to the Durango and other Mexican deposits,
With few exceptions, the western ores oceur along the
contacts of intrusive igneous rocks and limestone, and
the extent to which the ores follow the contacet in depth
has not been shown.  Hence the estimates of tonnage
rary within very wide limits. The iron ore deposits
of Iron county, Utah, are among the larger and most
typical of this class of ores.  Here some cight hundred
pits have been sunk and it has been possible in recent
detailed mapping to estimate wich a reasonable ap-
proach to the truth the wmount of ore of all grades
appearing to the depth shown by explorations or
natural exposures. Using the Utah deposits as a
basis of comparison, and excluding the Mexican de-
posits which the writer has not seen, the tonnage of
iron ore of all grades in each of the better known
distriets of the west and adjacent parts of British Co-
lumbia would not surpass that of one of the older
Lake Superior ranges, but it is extremely likely that
as deep exploration of the presently known deposits
continues, and as further deposits are found, as they
undoubtedly will be, that the aggregate tonnage of
ore in the west will equal a considerable part of that
of the Lake Superior region, and one would be rash to
conclude that it is impossible that an amount of iron
ore may be found in the west fully equivalent to that in
the Lake Superior region.

If these data approximate the truth, there seems ta
be little cause of alarm that North America will really
suffer for lack of iron ore for a considerably longer
period than required for the exhaustion of the prgsently
known tonnage, as estimated by ‘Tarnebohm and
others, at the present rate of increase of production.
The time of exhaustion is not likely to come hefore
that caleulated on the same basis for the world’s re-
serves, and probably not then. It may be argued
that the use of lower grade ores 1in Europe and ingland
than in the United States is itself evidence that the
exhaustion of reserves is farther in the future for the
United States than for Europe or England.  But as it
hecomes more and more obvious that the end of the
supply of higher grade ores in the United States is not
indefinitely in the future and may even be within a
single lifetime, there is likely to be an increase in the
tendency to conserve the higher grade ores, and espe-
cially the Bessemer ores, and draw moie largely on
the lower grade supplies, a tendency favored by the
concentration of control in & few hands.  This tendency
has already become well defined as shown by the fact
that pig iron production has net in recent years in-
creased as rapidly as iron ore production. 1t is not
at all unlikely that even the next decade may see im-
portant changes in this direction. This will give value
to properly located low grade ores. It will ultimately
mean higher cost for iron, changes in the relative im-
portance of processes for conversion of iron, possible
changes in the geographic distribution of different
phases of the iron industry, and a modification of the
relations of the North American iron trade with that of
the rest of the world.

Professor Shaler concludes* that when the higher
grade deposits of the world have been exhausted “‘the
cost of production will gradually increase as the lower
grade ores and those remote from coal come into use.
In the end we shall have to resort to concentrating
processes by which the iron ore is scparated from
the rock in which it is disseminated as grains. This
upward grade in cost means a downward grade in the

*[nternational Quarlcrly, Vol. 11, 1905, pp. 230-217.

utility of the metal in the service of man. ILinally,
it may be some centuries from now, but surely we
shall be forced to an economy in the use of the metal
such as was exercised by folk two hundred vears ago.
when, save for what went down at sea, or rusted back
to carth, none of it was lost to the arts.  In this stage,
when it becomes again a precious metal, iron may
continue to bhe the helper of man for an indefinite
period, but its power for help will be greatly dimin-
ished.”

Others have reached similar conclusions as to the
relatively early exhaustion of the ore deposits, few
venturing to predict a longer life for the known de-
posits of more than one hundred years. The strenuous
cfforts of larger interests in reeent years to seeure ore
deposits and to explore ore-bearing fields are evidence
that the possibility of the carly exhaustion of the ores
is appreciated by many of the companies most con-
cerned.

The situation is probably not so unfavorable as the
above estimates would ndicate. The assigned rate
of inerease of production may be too great, for the
development of the iron industry of the United States
for the past thirty years has been a phenomenal one.
On the other hand, it is searcely safe to predict a
lessening rate of increase, for during the past fifty vears
it has been thought many times that the inerease of rate
was checked.

Tornebohm’s estimate of the total reserves of iron
ores for the United States is very conservative, and
probably should be greatly increased. His estimate
is confined to the producing districts and leaves out
of account many important extensions of the ore
deposits and districts, many known deposits of good
size and quality not now mined because of location
or other causes, and Jarge reserves of ore which in the
United States are regarded as too low grade to be of
present commercial value, but really of a higher grade
than ores counted in the English and German rescrves.
There should ulso be included the iron ore resources of
Canada and Mexico immediately adjacent and acces-
sible to the United States, already largely controlled
by American capital and probably to be used in part
in the United States. )

The ultimate iron ore resources of North America
are still far from known, but there may be no harm in
reviewing our present imperfeet state of knowledge
concerning them.

ONCE MORF AFIELD.

Now that the summer is almost upon us, the staff of
the Geological Survey are preparing for the season’s
field work. The appointment of a new director natu-
rally creates more than ordinary interest this vear as to
how that work is to be apportioned. Several parties
are being sent out, and every provinee of the Dominion
seems to be fairly treated. Of the most important
work to be done we cite the following items:—

INVESTIGATING NEW BRUNSWICK'S RESOURCES.

The aren to be explored by Mr. R. A. A. Johnston in
central and northwestern New Brunswick will be es-
sentially confined to a narrow strip on cither side of
the proposed route of the National Transcontinental
Railway. Trial lines have been run by the railway
engineers over the whole distance, but the routes to be
used over some sections have not been decided upon,
more particularly the seetion from Grand Ialls south-
castward to the neighbourhood of Boiestown. The
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work to be performed over the area in question will
consist in an examination into its geuneral geological
and natural features and mineral resources,

In addition to the work thus cited, Mr. Johnston
will, as opportumty permits, continue his investigations
into the subject of Canadian meteorites, with a view
to making the bulletin thereon as complete as possible.
1t is not at all improbable that several of these bodies
are in the hands of private parties, where they remain
merely as curios, and many more, no doubt, remain
partially or wholly buried in the soil of the carth’s
crust.

Partics, therefore, knowing anything of the where-
abouts of any of these bodies, or who may have such
in their posscssion, would confer a great favour by
communicating information regarding the same to
Mr. Johnston without delay, by whom such favours
will be greatly appreciated.

DEEP BORING IN NOVA SCOTIA.

Mr. Fletcher will visit and report on the borings being
undertaken by private companies north of New Glas-
gow and elsewhere. It is the intention of the govern-
ment to aid in the deep boring operations at New
Glasgow and Mr. Fletcher will see that proper records
are kept of the cores, and will also verify the depths
sunk and the distance bored during the coming season.

The present depth of this boring, which is being put
down by cable drill. is about 3,100 feet. The object
of the work is to penctrate the conglomerate forma-
tion that is supposed to overlie (hereabout) the coal
measures.

Application has been made by the Newfoundland
Government for the services of Mr. Fletcher who,
should the application be granted, wille examine the
coal deposits of that island.

COAL IN THE ROCKIES.

Mr. Dowling will be employed during the coming
season muaking explorations in the eastern portion of
the Rocky Mountains, between the Red Deer River
and the Athabaska. Irom the Red Deer the extreme
northern end of the coal basin that is being mined as
far south as Canmore, will be mapped out, and other
basins within the above mentioned area will be sought
for. It is in the disturbed area of the Rocky Moun-
tains that the hardest and best coal 13 to be found, so
that it is important to ascertain all the possible coal-
bearing areas so situated.

The building of new lines of railroad through these
northern passes has drawn attention to this very little
explored portion.

IN SOUTHERN NEW BRUNSWICK.

The work about St. John, N.B., by Dr. Ells will
comprise a detailed evamination of the several geologi-
cal formations there exposed. These range from the
lowest crystallines, usually styled Laurentian, through
Huronian and Cambrian, and, with some gaps, into
the Lower Carboniferous. Certain of the Huronian
rocks between the city and Loch Lomond resemble
in character those of the Silver-Cobalt belt between
Sudbury and the head of Lake Timiskaming, though
no trace of cconomic minerals have yet been found in
this part of the province. The Cambrian and Devon-
ianSrocks about the city are specially fossiliferous, and
large collections have been made from time to time,
more especially of the former, by Dr. G. F. Matthew,
who has made a special study of these ancient fossili-
ferous rocks. :

Geologically the ficld is o most interesting one.
The map will be compiled on a seale of one mile to the
inch, and will extend from the vicinity of Musquash
harbour on the west to Black river and Loch Lomond
on the cast, while northward it will include the lower
portion of Kingston peninsula.

GOLD IN NQVA SCOTIA.

E. R. Faribault will continue the examination and
surveys of the gold-bearing rocks of Nova Scotia.

The revision of the structural geology of the region
lying to the northwest of Halifax and extending to
Windsor and Chester, will be made in order to prepare
for publication the eight map-sheets completing the
counties of Halifax and Hants. The surveys in Lunen-
burg and Quecen’s counties, already well 'advanced,
will also be resumed. The surveys of the gold-mining
districts of Miller lake and Clam harbour will be com-
pleted, and examination will be made in the gold-
mining distriets already mapped to bring the informa-
tion concerning them to date so as to assist, by advice,
in their future development.

Of Mr. Faribault’s work, the “Journal of Geology”
says: “This work will be of immediate practical ad-
vantage to mining men, some of whom have already
testified to its accuracy and value. It is another in-
stance, lately of frequent oceurrence, of geological
work done from a purely scientific standpoint having
direct cconomic value. ¥rom a scientific standpoint
also, the results are of interest as illustrating a principie
of ore deposition in the form of saddle veins along
antialinal folds.”

TO EXPLORE KEEWATIN.

Mr. Mclnnes will be engaged during the coming
summer in an exploration of the country lying between
the Saskatchewan and Upper Churchill rivers, for the
purpose of ascertaining the general capabilities and
possibilities of this section of country, both from
geological and agricultural standpoints.

Particular attention will be given to the occurrence
of economic minerals aund to outlining any belts that
in their lithological characters or geological relations
are similar to known minecral-bearing areas in the
east, such as the Sudbury and Cobalt districts.

This country is of special interest at the present
time owing to the fact that the projected line of rail-
way from the Saskatchewan to Hudson Bay passes
through it.

HYDRAULICKING IN THE YURON.

Urgent demands are being made upon the Dominion
Government for assistance in expensive schemes of
transporting water many miles in pipes to Bonanza
and Hunker creeks in order to work hydraulicly the
auriferous bench gravels*found in the banks of these
streams.

These water propositions are all “in the millions”,
and great care will be required to test their feasibility
and value before the country is committed to granting
them aid.

The Minister of the Interior, who visited the Yukon
last summer, takes great interest in this matter, and in
arder to arrive at a proper understanding of the prob-
lem, is sending out a strong party from the
Geological Survey with instructions to make as .close
an estimate as possible of the volume and value of the
gold-bearing high level gravels remaining in the banks
of the creeks.
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Mr. McConnell, who has had several years’ experience
in Klondike, will be in charge of the party, and will
be assisted by Messrs, Keele, Maclaren and O'Farrell.
They will make accurate surveys of the banks by
cross-sections and by digging test pits and drifts at
close intervals along the sides of the valleys; in this
manner, assisted by records of claims now being
worked they will collect information suflicient to arrive
at a close approximation of the cubic contents of the
gravels remaining in the benehes.

The valuation will be determined from the data al-
ready afforded by worked and working claims, supple-
mented by panning of the dirt from test holes and
trenches.

Mining engincers who have visited the district claim
that from 6 to 8 cents per cubic yard would give a
payable return, and, in comparison to the small re-
turns—sometimes only 2 and 3 cents—that are made
profitable in the United States and New Zealand,
these figures scem reasonable enough.  Much, however,
depends on the cost of transporting the water, and
the frozen nature of the ground; the catchment basin
is sixty miles from the area to be treated, the cost
of pipes, dams and flumes wi" be immense, and until
Mr. McConnell furnishes his report, it would be un
wise to take a figure on which estimates could be based.

THE ROSSLAND DISTRICT.

The work of the Geological Survey party under the
charge of Mr. Brock at Rossland is to be completed
during the coming summer, and a monograph, accom-
panied by numerous maps, plans and illustrations on
this important mining camp, will be published as soon
as possible after the completion of the field work.

This is the first important investigation of a detailed
character undertaken by the Survey, of a mining camp
of British Columbia, and the excellent results already
obtained from it will surcly call for similar investigation
of other important camps in that great mining pro-
vince. . -

The investigations require an accurate topcgraphical
map of the Rossland area, and this is being made, on
a large scale, by Mr. Boyd, while Dr. Young is carefully
tracing out the intricate suriace geology and collecting
specimens of the almost endless variety of rocks found
there; to map the position of these accurately it is
necessary to examine almost every square yard of the
surface.

To Mr. Brock is allotted the underground geology.
This entails the careful examination of the walls of all
the accessible openings and workings, old and new, in
every mine on the camp; these shafts, levels and
workings aggregatc dozens of miles in length, and as
the walls arc everywhere covered with dirt and smoke,
an examination can only be made foot by foot, by
chipping fresh surfaces with the hammer. This work
is not only tedious but often dangerous in those workings
where the-timbering has cither been removed or has be-
come rotten, and where a light tap of the hammer may
bring down large masses of rock from the roof. The
ladders in these old workings are liable to rot, and
many a slip is oceasioned in this manner.

The result of last season’s work justifies the under-
taking, showing as it does, that the enrichinent of the
ores came from below, and, in consequence, there is
little danger of their value decreasing in depth, as
happens when the enrichment of the veins is due to
descending waters.

The investigations on the treatment of the iower
grade ores point to a satisfactory solution of their
treatment, and everything tends to show that Rossland

will once more assume its old standing as a camp, but
without the accompanying cvils of a mining “boom.”

The fortunes of this camp were, as is well known, at
a particularly low cbb some two years ago, and both
managers and directors were becoming discouraged.
1t does not in the least detract from the excellent work
done by the mine managers when it is affirmed that it
was largely on the advice and encouragement given
by Mr. Brock that the present suecessful development
and exploration work has been undertaken.

Mr. Brock’s preliminary report has been printed,
and jis now being bound, and should bhe issued within
a week,

FOSSILS—THEIR UTILITY.

Nearly every onc now recognizes the fact than an
intimate connection exists between a thorough scien-
tific knowledge of the fossil remains of any series of
sedimentary rocks and the economic results arising
from geological study. ISach set of rock deposits has
its distinctive fossils, so that the greater our knowledge
of the organic remains preserved in the rocks, the more
readily can we distinguish the various geological hori-
zons—a result of particular importance in this country
in connection with the discovery of coal, petroleun
and allicd mineral products of commercial value.

Mr. Lawrence Lambe, Vertebrate Paliontologist to
the Geological Survey, has in preparation a report on
the fossil remains of the Oligocene deposits of the
Cypress Hills, or in other words, on the animals,
principally mammals, that lived in our western country
during a past age known to geologist as the Oligo-
cene or earliest Miocene period. Only remnants of the
deposits then formed have escaped the action of the
weather, and are found in isolated patches, of which
one, capping the Cypress Hills in Southern Saskatch-
ewan, has yiclded the cevidences of past life at present
being studied. This part of the country then enjoyed
a climate much milder than the present one, and was
composed of plains and uplands, lowlands and forests
with rivers flowing rapidly from the west and flooding
the lowlands. The animals of this period were varied,
and belonged to a number of groups. That the num-
ber of individuals in some of the groups was large is
evident from the number of fossil remains of some
forms. Some of the groups have since become extinet,
others have undergone great changes, and are with
difficulty recognized in their descendants of the present
day, whilst a few now exist with but slight differences
of form and structure. Included in the Cypress Hills
collections are remains of ancient cat fishes, gar-pikes,
and of a species like the modern mud-fish.  Of reptiles
there were land and water tortoises and river turtles,
as well as lizards, snakes and crocodiles. Mammals,
however, then preponderated as now, such as numerous
kin.s of hoofed mammals (Ungulates), to which ordi-
nary English names are not applicable. Some of these
may be briefly mentiuned, however.

Among the cven-toed Ungulates were a pig-like
animal of large size, a distant relative of the true pigs;
animals of the size of sheep that evidently lived in
herds on the borders of lakes; small dnimals from
which deer are supposed to be descended, with a num-
ber of other forms.  The odd-toed Ungulates were repre-
sented by a variety of small primitive horses, swift
running types of rhinoceros, also small hornless rhino-
ceroses with light limbs, and Titanotheres, extinct as
a family, someorms of which were as large as elephants
and which bore a pair of hornsset transversely on the
snout or in advance of the cyes. The squirrel family
is represented, also early beavers and primitive hares.
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The Aesh-eaters included a number of primitive Carni-
vora, of which the lagest and most powerful known
left its remauns in the Cvpress Hills, Its jaw was
more robust and stronger than that of any flesh-cater
at present living,

Forms were also living that were the early vepresen-
tatives of our eat and dog tribes, and small inseet-
eating awmmals thrived. It may, in fact, be said that
every class of animal now living had its primi.ve
ancestors then on carth.  Irom the latest colleetion
of fossil vertebrate remains made by Mr, Lambe in
the Cyvpress Hills beds, we have more than doubled
the list of species known to have lived during Oligocene
times wm what is now part of western Canada.

During the coming summer Mr. Lambe will be en-
gaged in examining certain Tertiary deposits of the
southern interior of British Columbia with a view to
gaining a hetter knowledge of their exact geological
hovizons,  The fossils obtained will, it is hoped. form
a desirable addition to the colleetions of the Survey,
to be available later for exhibition purposes in the
new building of the Geological Department.

COPPER DEPOSITS OF THE EASTERN
TOWNSHIPS OF QUEBEC.*

By Joun ALEXANDER DREsSER.
INTRODUCTION.

The name “ Fastern Townships” is applied to that
portion of the Provinee of Quebee which is comprised
in the northward extension of the Green Mountaing
into Canada. 'The hilly character of this distriet and
its less accessible position delayved its settiement until
nearly forty vears after the cession of Canada to
Sngland. It was then surveved according to the
inglish made of division of lands into townships that
are approximately squave, instead of the narrow
ablong parishes of the French method of survey.

The Green mountaing in Canada are sometimes
known as the Notre Dame Hills. They determine
the castern edge of the flat St. Lawrence valley,and
extend northeastward from the boundary line bhetween
Vermont and Quebec for a distance of about one hun-
dred and fifty miles, or nearly to the latitude of Quebec
City. The highlands of Gaspé, commonly called the
Shickshock Mountains, are the extension of the White
Mountains of New Hampshire, or of some more easterly
range of the Appalachian system. From these the
hill country of the Iastern Townships is separated
by a considerable interval.

The main geological features of the district are three
belts of crystalline rocks which are probably j-e-
Cambrian in age. separated by Paleozoic sediments,
which are alimost wholly of pre-Devenian age. These
relations may be clearly understood by a glance at
the map, Fig. 35, The ervstalline rocks are composed
of altered sediments, tuffs, and true igneous rocks.
The igneous rocks consist of a series of porphyries
and andesitic rocks, and of a serpentine-diabasc series.

* From Economic Geology. Vol. I, No. 5, April, 1906.

The Canadian Mining Review desires a correspondent
in every camp. Yor terms address The Canadian Mining
Review, P.O. Box 2187, Montreal, Que.

THE ORE DEPOSITS.

MINING IN THE BEASTERN TOWNSHIPS,

The occurrence of copper in the Bastern Townships
was known as earlv as 1841, in which year Sir William
Logan examined a copper property at Carbuncle
Mountain, Brompton Lake. This was one year prior
to the organization of the Canadian Geological Survey
of which Logan was the first director.

In 1847 the Gleological Survey report ealled attention
to the deposits at Upton, and the reports of suceceding
vears mentioned or deseribed other loealities, until
a compilation of those in 1866 gives a list of about
five hundred localities in which copper was known
to oceur in the district. This mineral was vigorously
sought for and extensively mined between the years
1859 and 1866. With the decline in the price of copper
which followed this time, from about thirty-five to
nine cents per pound, the mining operations received
a very severe cheek and work for a time almost ceased.

In this earlier work copper was the only product of
the ore that was of any considerable value, and
the richest sulphide ores were discarded when the
percentage of copper was low.  After the intense spec-
ulative wave had passed, notwithstanding the low
price of copper, between 1875 and 1885 several pro-
perties were reopened or changed management and
were worked on a beller cconomie basis. Not only
were the metallic contents of the ores, except the iron,
utilized, but the sulphur was also saved for the manu-
facture of sulphurie acid and allied produets. Thus
some of the reopencd propertics have been worked con-
tinuously for about thirty vears, ic., ever since their
operations have extended to the utilization of the sul-
phur. A depth of three thousand feet, or thereabouts,
has been veached, and although detailed reports are
not available, the continually increasing scale of
operations at least indieates no diminishing of the
works at these well-managed and successful mines.

CLASSIFICATION OF THE DEIOSITS.

The copper deposits of the Bastern Townships are
of three distinet classes:

1. Ores, chiefly chalcopyrite, with small amounts
of chalcacite and hornite, and relatively unimportant
amounts of other ores, principally carbonates and
pyrite. The ares of ‘this class oceur in the porphyry-
andesite schists. the oldest rocks of the region.  They
form lenticular hadies, apparently occupying creviees,
or more likely, have replaced the rock along lines of
weakness produced in the course of the intense folding
to which the region has been subjected.  The gangue,
when distinct from the country rock, is generally quartz,
though sometimes calcite.

2. Chalcopyrite, hornite and chalcocite, with small
amounts of carbonates compose the deposits of the
second class. These occur as irregular bodies in
Cambro-Silurian sediments where the latter are in-
vaded by certain intrusives. The gangue is largely
calcite.

3. Chalcopyrite in pyrriotite. with a little pyrite,
forms the third class. The deposits of this class are
situated along the contact of Cambro-Silurian strata
with the intrusive diabase of the serpentine series.
They are distinguished from the ore bodies of the
second class, not ouly by the character of the ore and
the presence of pyrrhotite, but apparently also by
the fact that the second group are generally exomor-
phic contact bhodies, while the third are principally
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endomorphic features of the contact. Moreover,
the intrusives of the former are only dikes of compara-
tively small volume, but those of the latter class are
large mountain-forming masses. The country rock
of the sccond class of deposits is limestone wherever
they have shown any important dimensions, with
one possible exception, but in the third class it is an
iron bhearing slate or other metamorphic rock of the
district.

A few of the characteristics of the ore bodies of the
first class only will be presented in this paper.

CHALCOPYRITE AND PYRITE DEPOSITS.

Distribution.—The deposits of this elass include the
principal basis of work in the early development of the
district, and of all the ove bodies that are at present
exploited. They comprise three principal groups:—

(a) Some fifty mining properties and prospeets,
of more or less promise, in the township of Ascot,
and other townships near the City of Sherbrooke.
Amongst these are the Tustis, Capelton, King, Suf-
field, Ascot and other less known properties.

(b)) The scries of deposits long known to extend
through the townships of Sutton, St. Armand,Bromo,
Shefford, Ely, Melbourne, Cleveland, Shipton, Ting-
wick, Arthabaska, Chester, Ham, Wolfestown, Inver-
ness and Leeds, as well as the divisions of the seigniory
of St. Giles, known as the Handkerchicef, and Ste.
Marguerite in the county of Lotbinitre.

(c) Deposits in the little known distriet along the
boundary line between the provinee of Quebee and the
state of Maine, south and cast of Lake Megantic.

It may be scen by reference to the accompanying
map (Fig. 35) that these groups are in the form of
belts, which have a general northeasterly trend and
are approximately parallel. TFor convenience they
may be designated as the Sutton, the Ascot, and the
Lake Mcgantic belts.

Dimensions and Relations to Enclosing Rocks.—In all
cases the deposits occur in,or in close association with,
altered volcanic rocks, generally of the porphyry
class. The country rock is always highly folded, and
often twisted and contorted to a remarkable degree,
and this deformation gives to the ore deposits their
characteristic shape. In form the deposits are much
flattened lenses, which lie in conformity with the folia-
tion of the rock. They arc arranged en échelon gener-
ally along zones of extreme foliation. The individual
lenses seldom exeeed twenty or thirty feet in width,
and bodies of these dimensions would be approximate-
ly two hundred to three hundred feet in length, accord-
ing to approximate gencralization from observation of
a considerable number of the smaller lenses, and
from the experience of miners who have worked out
many of such bodies. The third axis, that nearcst
the vertical, follows the dip of the foliation, but its
length rclative to the other axis is not easy to ascertain,
even approximately, since it is only these lenses which
lic wholly beneath the surface, and which have been
wholly worked out that can give data of any value,
although a depth of nearly thrce thousand feet has
been reached. Opportunities for such observation
are necessarily rare.  Experienced ininers scem agreed
that the dimension of these bodies in the direction
of the dip is sometimes greater, at others less, than
the horizontal axis, and some are of the opinion that
it is generally greater.

The arrangement of the ore lenses en échelon is a
matter of much importance in following the ore bodies.
Thus in the Capelton district the miners have learned
when a lens is exhausted to drift to the right to find

the next. That is, that in proceeding along the strike
towards the northeast, each succeeding lens appears
on the southeast side of the previous one, 1.e,. in
the hanging wall, and in going towards the southwoest
the next ore body is to be looked for on the northwest,
orin the foot wall.  The dip here is from forty to seven-
ty degrees towards the southeast.

The ore bodies correspond in their arrangement with
the order of the hills of the district, and with the
general structure of the Appalachian mountain system,
in which each range when followed northward is sue-
ceeded by another lying to the east. It is evidently
the same orthographice feature which gives the Atlantic
coast its general northeasterly trend.

Though rarely, the ore bodies oceasionally cross the
planes of foliation of the country rock. They then
have the aspect of veins running slightly oblique to
the strike, or more rarely, to the dip of the enclosing
rock. These vein-like masses are, however, of very
limited extent, and arc probably .only the filling of
loeal fractures between larger shearing planes. They
are, perhaps, the better developed of the minor serics
of fracture joints.(1)

The walls of the ore bodies are not usually well
defined, though one is usually more definite than the
other. The ore, which consists essentially of chalcopy-
rite in pyrite, grows poorer towards the edges of the
bodies where there are no definite walls, until the
proportion of ore in the country rock becomes so small
as to be imperceptible.

Origin of the Ore.—From the cvidence at present
available it can only be said that these ores were pri-
marily brought in by the voleanies in which they are
generally  found; that the subsequent folding and
shearing of the rocks developed planes of casier pas-
sage in which the subterranean waters, leaching out
the metallic minerals from the rock, deposited them
by replacement. The hetter preserved wall on one side
of the ore bodies may be due to the fact that the rock
on that side of the shear plane was more highly fractured
than on the other, as is often the case. The greater
replacement would thus take place on the fissile side
of the water-bearing crevice.  After the first film of
ore had been deposited, a protection was afforded by
it for the rock face on which it was deposited and ail
further replacement was likely to oceur on the more
fractured side.

The common oceurrence of chalcopyrite in erevices
within the pyrite, and as a thin layer upon a joint face
seems to indicate that the chalcopyrite was introduced
later than the pyrite. But of this there is not enough
known as yet to speak decisively. Actual crystal
replacement has not yet been observed.

Valuce of the Ores.—The average of a large number
of assays of specimens from the south side of the
Capelton hill, i.c., from the Eustis and Capelton mines
and other properties of the vicinity, showed the
copper to range from 4 per cent. to 5 per cent., sulphur,
38 per cent. to 40 per cent., and approximately one
ounce of silver to cach unit of sulphur, with small
amounts of gold.(2)

A number of assayvs of recent date from the north
side.of the same hill, from the Suffield, King and other
properties, give a lower percentage of sulphur, but
higher metallic values, espeeially of silver, which
here seems to vary without regard to the sulphur.
Gold is here commonly present to the amount of $2.00
to $4.00 per ton. As a very general statement the

(1) J. B. Woodworth, Proc. Boston Socicly of Natural His-
tory, Vol. XVIII., p. 391, 1896.

(2) Dr. R.W. Ells, Geol. Survey of Canada, 1888-9, p. 53 KX.
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ores of this class of deposits may be said to cavey 4
per rent. of copper. 35 per cent. of sulphur, near the
surfeee, and at greater depths to yield uniformlv
3 per econt. of copper, 45 per cent. of sulphur, three
ounces of silver, and small amounts of gold.

Gold, which daes not secem to Le present in appre-
ciable amounts at lower levels, is often an important
factor near the surface.  Alluvial gold occwrs in many
of the streams which run over copper-bearing roeks,
and the surface vocks yield it in many places. Al
a depth of a few feet from the surface most such gold
prospeets have been abandoned, but in one or two
notable instances they have developed into copper
mines, the copper values inereasing as the gold values
declined.

Sccondary Enrichment.—Although it has not yet
been found possible to get information sufficiently
definite and accurate to make a satisfactory compari-
son of the ores at different depths, there appears to
be a slightly higher copper, and distinetly greater
gold value, near the surface, than at a depth of a few
hundred feet. This richer zone scems to be deeper
but less well marked in the ease of copper than of
gold. The information available, however, is insuffi-
cient as yet to admit of safe generalization. At present
it can ouly be said that there probably are such zones,
that they are presumably due to secondary enrich-
ment, and that any such enrichment has taken place
from above, and hence by means of descending waters.
The evidences that both the iron and the copper
sulphides were deposited in their present position
after the foliation of the country rock began have been
already noted.

Source of the Copper.—The source of the copper and
other metallic minerals seems undoubtedly to be the
voleanic rocks. The principal deposits occur wholly
within these rocks, smaller bodies, however, being
not infrequently found along the contact of the volean-
ies with an overlying dolomite, In such cases the
copper has evidently been deposited contemporanecously
with the dolomite, which it more or less strongly im-
pregnates for a distance of a few feet only from the
voleanic rock.

It was recognized by Logan that the copper deposits
were derived from the country rock(l). But, on
the assumption that the country rock was of aqueous
origin, these were regarded by him as ar excellent ex-
ample of sedimentary mineral deposits. He thus
summarizes his views.(2) “The evidence which has
been presented in the deseription of the copper deposits
of the Quebec Group, appears to show that the metal,
like the iron, manganese, nickel and chrome,which
so often accompany it throughout these rocks, was
held in solution by the waters from which the sedi-
ments of the period were deposited. By the ageney
probably of organic matter it was reduced to the
condition of a sulphuret and precipitated with the
sediments, cither in a finely divided state, or more
frequently, in small nodules, or patches, which became
interstratified with the limestones, the . slates, the
diorites and the other rocks of the series. A subse-
quent action, probably contemporancous with that
which has metamorphosed and erystallized the rocks
over a great part of their extent, dissolved out portions
of the capper sulphurets from these beds, and in certain
cases deposited them with quartz and various spars,
in the fissures of the rocks, giving rise to the veins or
courses which have been described.

(1) "“Geology of Canada,” 1863, pp. 734-5. ’
(2) “Geology of Canads,” 1863, p. 734 ct seq. .

“Thetc appear to be in this region no facts to sustain
the ancient notion of the conneetion of metalliferous
deposits with eruptive rocks which are absent from
great portions of the distriet.”

With the knowledge that the ecountry rock is erup-
tive, the above opinion becomes open ta reconsidera-
tion.  And since there seems to be no doubt that the
copper has been derived from the country rock, these
lodes can only be regarded as deposits genetieally
conneeted with voleanie rocks and the carlier view
is thus completely reversed.

MORE NOTES ON STAMP MILL PRACTICE*

By Counrrexay i Kaun, New York,

This paper may be considered correlative to one
on the same subjeet published in the Transaetions
of the Canadian Mining Institute, six years ago, repre-
senting more varied experience, confirmatory of some
of the opinions then expressed, and destructive of
others,

SCREENG.

The unwisdom of depending too much upon the
diameter of screen opening to determine size of pulp
must be again insisted upon. Height of discharge
and quantity of feed water are the best regulators.
The diameter of sereen opening is never constant,
owing to wear, and the difference of every 1,000th of
an inch is vital. The skilful batteryman will, with
a well-mixed (bedded) ore maintain a uniform product
throughout the mill, though conditions of weight of
stamps and diameter of screen openings may vary
widely in the different batteries. Every mill should
be provided with at least threc testing screems, one
having openings cqual to the diameter of the maxi-
mum size of grain admissible for the ore under treat-
ment, one having an opening equal to the middle-sized
product desired, and the third of the finest accurate
screen made, which is No. 150 mesh, or about .00876
millimeter diameter of opening. The product from
every battery should be tested at frequent intervals
by wet screening. When the pulp on the coarsest
sereen exceeds a half of one per cent. the battery screen
in that battery should be changed, or extraction will
suffer. The ratio between the middle-coarse and the
middle-fine should be nearly constant and uniform

_throughout the entire mill, and above all a constant

ratio by weight between the total oversize and under-
size material fromn the finest screen must, be carefully
maintained. These ratios should be made the subject
of regular reports on the amalgamator’s report-sheet
to the manager, the same as the daily assays. They
are cqually as important, for, while the latter indicate
values, these ratios have a definite and vital relation
to the percentage of extraction which may be antjei-
pated. 1t is a good pian to throw the responsibility
for the screening upon the amalgamator, and for
drying, weighing and reporting, upon the assayer.
The perfeet sereen does not yet exist. Die-cut
Russia iron still stands unexcelled for most ores.
As a screen should, in the author’s opinion, be used
as far as practicable chiefly to prevent the escape of

* This paper was read at the annual meeting of the Canadian
Mining Institute, Quebee, March, 1906.
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grains larger than the pre-determined maximum
which can be economically treated, the larger the ratio
of open-space to blank metal in the sereen the better,
and the openings should be so disposed as to facilitate
discharge to the utmost. Ior limiting discharge,
regulate weight of drop, height of discharge, and quan-
tity of water. The “herringbone” pattern of diagonal-
stlot punched Russia iron screens, has been found,
in my experience, to combine in the highest degree
this advantage, coupled with good wearing power.
The Tyler rolled wire sereens gives a better discharging
surface, but the crown of the mesh is the thinnest
and weakest portion in this screen, instead of being
the heaviest, and its life is correspondingly shurtened.
[f this screen can be made with the crowns electrically
welded, it will be a great boom to the millman. The
tendeney of the woven-wire sereen to clog does not
apply to any serious extent to the rolled wire screen.

FOUNDATIONS,

My personal experience with conerete mortar founds -
tions has led me to regard them with disfavor. The
surface must be very smooth. It is unsafe to com-
pensate for unevenness in the set of the concrete
against & “form,” by grouting, as this gives a bearing
surface of uneven density. The tendency of conerete
mortar-blocks to wear rapidly and unevenly seems irre-
mediable, and will so remain until some one can devisea
lock-nut for foundation bolts insuring absolute rigidity.
A rubber cushion directly between the mortar and
the concrete is a mistake, and in fact merely invites
rapid wear, since the inevitable prominences on the
vonerete surface compress the rubber at those points
inducing excessive wear, so that destruction of the
cushion soon ensues. Anvil blocks between the
mortar and the concrete block increase the difficulty
of rigidly anchoring the mortar, and cxaggerate enor-
mously the evil tendency of the concrete block to
induce breakage of stems. Having had opportunity
to compare the behavior of batteries mounted on
concrete and on built-up wooden blccks in the same
mill, crushing identical ore, and this in two different
mills in separate distriets, I have in each instance
found the ratio of broken stems to be as 1 to 3 in favor
of built-up wooden blocks. I have been led to adopt
as best a rock or concrete bottom, accurately dressed
smooth and level to a straight edge in every direction,
as a support for a built-up block of 2" x 10" creosoted
white or sugar pine, spiked together, not less than 127,
nor more than 14’ in height, dressed smooth on top
and carrying a 3" best grade pure Para gum sheet as
a cushion against the mortar. Such blocks are good
for 8 to 10 vears, even where drainage of block-pits is
not good. To reduce the wear of concrete blocks [
have employed with marked success a facing of 1"
wrought iron sheet, at least 4’ wider than the width
of the mortar base, and 2”7 larger. This effectually
stops the wear of the sharp edge of the mortar on the
concrete if any nuts loosen, and it furnishes a suitable
surface for the rubber cushion. This comes very
near climinating the disadvantages of the concrete
bloek, but nuts on foundation bolts will loosen quicker
than with wooden blocks, and more stems will break
on concrete.

STAMP DUTY.

‘Stamp duty is telative, depending not only on the
character of the ore, but on-the rate of discharge which
has been found to give the most cconomical results.

The metallurgist who has not advanced to the peint

of tolerating the low crushing cfficiecney per H.D. of
the stamp mill for the sake of the extraction by awaal-
gamation which he can make it yield, is in error at
the very foundation of the trade. If you are not
getting your large recovery of gold values inside your
batteries, there is something wrong with your methods,
or clse you ought not to be using a stamp mill, and
your whole process needs study and revision. It
should be borne in mind that it is not necessarily the
mill man who can put through the largest tonnage
who is carning the most money. As an cxample,
in a recent experience in California I found that I
could obtain a recovery of 91.5%, when crushing
0.121 ton per stamp per hour; and that using the
same screen (0.028 in. d,-m. of opening) but readjust-
ing the mill as to drop, discharge, cte., the duty could
be run up to 0.188 ton per stamp-hour, with a reduc-
tion of the recovery to 77%,.

MORTAR LINERS.

A long and tryving experience with mortar liners has
led to my abandonment of this attractive adjunct to
a mill.  Theoretically it should be possible by the use
of liners to have at command an adjustment of the
width and depth of the mortar, thus giving that flexi-
bility which would enable it to mect changing characters
of ore. Practically I have found that such great
inequalities of wear of the mortar are induced by liners
that cre long it is impossible to hold them in place,
and so far as the bottom-liner is concerned it becomes
a sort of tecter-board, and throws the whole line of
dies to one or the other end of the mortar, inducing
cupping, and destruction of the ends of the mortar
shell itself. A good hard gray-iron mortar, with a
base 9" thick, and ends at least 23" thick to a height
of 10" above the mortar-lip, is the best that can be
had. In order to quote low prices, manufacturers
design mortars with scanty metal on base and sides.
Insist on plenty of metal; it costs little, while demur-
rage of your mill later on may destroy your profit and
ruin your chances of success. In general the narrow
mortar of moderate depth (say 14”7 wide and 6" decp
at the lip) is the most satisfactory, in that it will fit
more cases. The chuck blocks will then do the rest.

SHOES AND DIES.

While admitting that no rule may be established for
all ores as to the best type of shoe and die, I may set
forth as the result of my own practice that I find in the
great majority of cases the longest life, highest duty,
and most uniform and cconomical wear, are obtained
by shoes and dies made as follows: dies, with one inch,
base, forged stecel, made from open-hearth ingots of
“80 carbon” (i.e., 0.89% carbon) forged at dark
yellow, bases subsequently annealed; shoes, -open-
hearth “60 carbon” steel, forged at bright cherry,
necks annealed. Shoes and dies made according to
these specifications year in and year out have worn
réspectively until the die was 3 to 1” thick, and the
remnant of the shoe was a plaster of steel 1 to 4"’
thick on the end of the boss-head; cupping being sorare
as to arouse the gravest suspicions of inattention to
duty on the part of the amalgamators. The die should
be more highly clastic than the shoe, because the
crushing of the ore particles in stamp milling is -done
as o result of the reaction from the resilient die, the

waves of compression transmitted through the par--

ticle from the shoe being reflected from the die, and
the strains set up by the on-coming and the reflected
waves, exceed the elastic limit of the particle, and
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rupture, to the point cven of comminution results.
Place two steel bars 4 thick on a new die, with a,1”
fairly round ore particle between, and let a newly
shod stamp drop on it. You will find & number of
irregular fragments of varying sizes, with a small
conical pile of ore-powder resting on the die very
highly compressed in the centre so as to be often ad-
herent to the die. This experiment not unfairly
represents what occurs in practice, where the blow
delivered upon the protruding larger masses of ore
is checked by the expenditure of work in compression
of ore particles, until the momentum is overcome
by the increasing resistance of the number of uncrushed
particles relatively to the remaining kinectic energy
of the falling stamp. The crushing of the finer particles,
which can never be reached by the stamp, owing to
this masking of its blow, is manifestly due to attrition
in the mass of pulp, and to minor blows transmitted
from the stamp through ore-particles to smaller pieces
between these and the die. 1t is interesting to observe
that the percentage of pulp produced in the above
experiment, crushing single particles, which will pass
through a 0.00876 m.m. opening is roughly 229,
while in ordinary work a mill will produce from 28 to
409, of pulp of this grade.

INSIDE AMALGAMATION.

In some mills the bulk of the amalgam recovered
from the batteries is found in the sands; in the Yellow
Aster (Cal.) mill, it tends to form hard balls in the
corners of the mortar, but this is a rare though not
exceptional case. Ordinarily the “catch” is mainly
on the plates. It is always good practice to use a
chuck plate, unless it persistently scours to have
copper. What is caught on this plate is so much to
the good, and it costs but little to get it. Usually
it is a very productive plate, and should yield hard
amalgam in ridges, often a half inch high. It is casier
to secure good work on the back plate. Scour will
occur sometimes, in spite of careful work, due to un-
avoidable changes in the mineralogical composition
of the ore, rendering the pulp either more or less mobile,
and either condition may be a predisposing eausc.
The tappets may be re-set to compensate, and regulate
the splash to check the scouring, but if plates
have begun to catch, and then start to scour, it is
safer to remove them at once, substituting new ores,
and then readjust to bring the splash back to proper
form. It is unsafe to count on re-catching scoured
amalgam on the outside plates. The inside amalgam
should be harc ar dry, and such amalgam breaks up
into thin scales and 3picules which float most persis-
tently. The regulation of the splash is all-important.
Even when, as scen through the screen, the splash
appears to be an even oscilation or wave-motion
across the mortar, it may in fact be scouring. If the
plates show much bare copper it means a loss, for
amalgam is certainly forming, and is equally being
worn away, much of which is inevitably lost. The
inside plates must be coated with amalgam, or else
they arc a disadvantage. The adjustment of a bat-
tery to avoid scour cannot be made in a perfunctory
manner, nor can it be done according to rule. It is
only in rare cases that every stamp in a battery can
be set to the same drop, and good results obtained.
After a clean up they must be set that way, with the
centre stamp having a little higher drop than the others.
Then one by one each stamp must be reset until all
tendency to scour is overcome. Even then they must
be watched, and re-set as the shoes and dies wear,
and as the chuck block is dropped, giving a narrower

space in which the crushing must be done. If scour
is persistent, in spite of such vigilance, it indicates
cither that the plates are too near or too far frum the
dies, or that the sands arc too mobile (“quick”) or
too heavy (“dead”). The latter difficulties may be
overcome by changing the orc mixtures, which in
most mines can be accomplished if enough stoping
gronnd is blocked out. Sometimes a2 change in the
quantity of feed water is all that is necessary. An-
other difficulty is the obstinacy of many amalgamators
who will not attend to all these details, who expecet a
mill to run itself, and refuse to be taught better.
Such men are too expensive to keep.

CONSTANT ORE MIXTURES.

The bedding of ores, so as to secure proper mixtures,
giving the best results in milling is almost as important
in amalgamation as in smelting; but as the physical
character of the pulp is the important thing, which
no analysis can foretell, it will not do to “stock” in
the bedding-bins too far in advance of the mill-nceds.
It is better to have orc of different characters broken
and ready in the chutes, to be drawn upon as needed.

DRESSING OUTSIDE PLATES.

The experienced amalgamator will never allow
discoloration to begin upon the outside plates. The
preventive, as well as the remedy, is hard, brisk,
rubbing with whisk brooms. Discolored plates indi-
cate laziness, inattention to duty! A dark, crusted
deposit, however, indicates antimony, for which there
is no effective remedy but to find where the ores car-
ving it come from, and omit running those blocks of ore
which give trouble to mill. It is usual to find anti-
mony segregated into chutes or bunches, at least
to such an extent that the difficulty may be minimized
by intelligent management.

To clean plates borax soap is altogether the best
material - to use under modern conditions. It is
sufficiently alkaline to clean off any stray animal fats,
and it will emulsify the mineral oils, and leave the
plates bright and ready to take mercury or catch-
gold. Caustic alkalies no longer have any legimate
place in the amalgamator’s stoek of supplies. They
do not touch the mineral oils, and practically all modern
lubricants are petroleum derivatives. Cyanide of
potash should never beused under any pretext. It
hardens the amalgam and causes it to scale. If bare
copper occurs, from any cause, scour with sand, wash
with borax soap, rinse, swab with a solution of mercuric
chloride (corrosive sublimate) rinse, well, and burnish
with a dry cloth. A surface so prepared will promptly
start to catching amaigam.

USE OF SALTS WITH COPPERY ORES.

If the ores carry copper sulphides, copper sulphate
will usually be present also, or will be formed to some
extent in the battery. This may be largely decomposed
and the copper amalgamated with the gold, by feeding
common salt with the ore. This may be due to the
normal reaction between the copper sulphate and the
metallic iron in the battery, the salt serving merely
to facilitate the reactions and amalgamation by in-
creasing the conductivity of the solution. TFurther
chemical phenomena may be involved, but I have
as yet had no opportunity to study the situation
critically in the laboratory. This practice is often
usc&{) in protecting the cyanide treatment of the mill
sands.
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OUTSIDE AMALGAMATION,

The hardness of the amalgam for good work no
man can determine in advance for any ore. The
right consistency must be found out by actual trial
in each mill. Usually a granular, frosty appearance,
with a softness such that the fleshy part of the thumb
can just make an impression, is most likely to give
the best results.  Abundant area of copper plate be-
yond the battery is important. Most mills are de-
ficient in this regard. It pays to have enough. Forty
cight square feet for each battery may be taken as
the minimum and beyond this use as much as pays.
There is no advan.age in using copper plates plated
with more than 1 oz. silver per sq. ft. In fact, more
than this is a positive disadvantage. A good amal-
gamator can build up amalgam on raw copper without
difficulty and. keep his plates bright and fresh. The
chief advantage in silver plating is to reduce the
absorption of gokl by the plate. A first dressing on
bare copper with dilute silver wmalgam will yield a
surface more sensitive as an amalgani-catcher than
a silver-plated copper plate.

I'he foregoing statements have been made with the
positiveness of conviction resulting from successes in
practice wrung out of trying situations, but with no
thought that the final word has been uttered, and the
author hopes to stimulate criticism and call forth
new confessions of cexperience, to the betterment of
his own and others’ metallurgical methods.

THE CYANIDE TREATMENT OF CUPRIFEROUS
TAILINGS BY THE SULPHURIC
ACID PROCESS.*

By W. S. Browx.

The following notes on the sulphuric acid process
as applied to the treatment of a cupriferous ore may
be interesting for comparison with the results of
laboratory experiments on the use of Ammonia and
its compounds in cyaniding cupriferous ores, recently
contributed by Messrs. Jarman and Brereton.

The ore here referred to, in which the copper is
present as carbonate, came principally from the Cobar
Chesney Mine, Cobar, N.S.W., and was crushed in
that Company’s old battery many yecars ago. The
tailings rematned on the dump until purchased by
Mr. Askin Nicholas, in February, 1903.

Separate acid vats were provided for the preliminary
acid treatment. In the operations under review, these
vats were shallow rectangular wooden vats each holding
about 25 tons of tailings.

The cyanide vats held 75 tons of tailings, so that
the contents of three acid vats were treated and sub-
scquently loaded into one cyanide vat. This allowed
of a proper adjustment of time of treatment for con-
tinuous working and the small acid vats reduced the
risk of defective treatment.

On an acid vat being loaded, ten to twelve tons of
dilute H,SO4 solution were pumped on.  As soon as
the vat was full of solution, covering over the ore for
some inches, the bottom valve was opened and the
spent solution allowed to drain off slowly through a
launder to the copper precipitation boxes. When the
solution had drained so as to show the ore on top of
the vat, the bottom valve was again closed for an hour
or so and the acid allowed to remain in contact. This
first solution when drained off never showed free acid.

* A paper read before the Institution of Mining and Metal-
lurgy, London, March 15, 1906.

On again opening the bottom valve, the balance of
the acid solution was allowed to percolate, usually at
the rate of about two tons an hour, and flowed directly
through the copper precipitation boxes to the sump,
for making up again with H.SO4, or to waste.

The acid solution was followed immediately by a
first water wash equal in tons to the original solution,
which flowed into the vat from a tank above at the
same rate as the vat was draining. This wash was
followed by a clean water wash of about half the quan-
tity and the vat was allowed to drain for discharge,
the total time of treatment being 48 hours,

All the aeid solution and wash passed through the
copper precipitation boxes, and was cither used over
again or run to waste, depending on the supply of water
available. The final wash was always clean water.

When these operations were complete and the vat
ready for discharge, 0.5 to 0.8, of lime was dis-
tributed over the surface and discharged with the sands,
ensuring a fairly intimate mixture.

The acid solution was made up afresh for each vat,
and its strength determined from a sample of the sands
drawn during loading.

A portion of this sample was agitated for half an
hour with a standard 1.59, H,SO; solution, and
the consumption of acid determined by titrating with,
standard Na,COy.

The weight of acid consumed in b, per ton of sands
was then ealeulated, which, multiplied by the number
of tons, gave the total acid required for the vat. To
this an excess quantity of 25% was commonly allowed
and the weighed acid then added to the sump, well
stirred up and pumped on.  The pump employed was
a Pemberthy steam cjector, which answered extremely
well, and lead piping was used.

The copper was precipitated from solutions by pas-
sing through two boxes 10 ft. x 3 ft. x 4 ft., cach divided
into four compartments as in the ordinary zine boxes.
These boxes were filled with scrap sheet iron, obtained
locally in the shape of old tins which had been burnt
for recovery of the solder, and were to be had for the
cost of carting,

The precipitation of Cu on the large surface of iron
thus exposed was practically perfect. On the other
hand, all free acid entering the boxes was consumed
at the expense of tie iron.

Before the lime was added, and the vat dizcharged,
a second sample was drawn from the sands. On this
sample a determination of cyanide consumption was
effected by agitating for half an hour with a 0.3Y,
KCy solution with addition of 0.5 %, of lime.

For some time an effort was made to determine the
acidity on this sample for regulation of the quantity
of lime required, but for various reasons it was found
better to add 0.5% lime as a minimum. In special
instances additional lime was added.

No regular record was kept of the Cu remaining as
a residue after acid treatment, but as a rule the extrac-
tion was almost complete. With slimes present in
sufficient quantity or unevenly distributed through
the sands so as to interfere with percolation, of course
the results were not so good.

From the acid vats the sands were trucked to the
75-ton cyanide vats for ordinary treatment.

Fifteen tons of weak KCy solution were first applied
to displace the approximate 15 tons brought as mois-
ture from the acid vats. This first fifteen tous carried
littlegold. Asaruleabout 12 tons would come through
carrying only traces, and the other three tons would
vary according to the relative perfection of the dis-
placement. Tn any case the first 15 tons were carefully
isolated in & special sump and cventually used as a
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final wash for the outgoing residues.” This solution
passed stowly through a zine box, anrd then through
about 20 cub. ft. of packed charcoal.

The zine preeipitation was not effective unless free
IKCy was present, showing defeetive displacement in
the vat, in which case there would be high gold values
in the solution, but when no free Cy was present and
but little gold, the charcoal always caught some, if
not all.  1f assays showed that more than a few grains
of gold were still present and precipitation had been
imperfeet, the solution was again passed through a
freshly madeup zine box, with addition of KCy,
before being finally used up as a wash.

The first weak solution was allowed to drain off
entirelv and was then followed by solution made up
to 0.3Y%, KCy. Severul applieations of this strength
were made, in all between 50 and 60 tons being pumped
on, but between each application the sands were
allowed to drain dry, the outlet valve being only closed
when a fresh lot of solution was going on.

Between 20 and 30 tons of weak solution followed,
andd finally the 15 tons of wash.

The following statement shows the actual working
on these lines, and covers the period of from 1st to
i6th October:—

in excess of the actual requirement per ton of sands.

The copper present averages 0.329%, or cqual to
1.44 tons for 450 tons, 7.1 1b. per ton.

Cyanide consumption is shown as 0.72%, or 1.6 lb.
per ton,

From costs taken over several months—

Scrap Iron averaged 1.5d. per ton.
Lime “ 3.6 '
Zine u 2.0 ¢
The quantity of acid used—4.5 Ib, per ton, in excess
of consumption on the ore—is open to criticism, and
could to a great extent have been obviated by a
better arrangement. Instead of passing the acid
solution direet to the copper precipitation boxes,
where the excess of free acid was consumed by the iron,
it might have been sent to a sump and re-strengthened
for o sccond application, or used as a preliminary
wash on the next vat, and only passed through the
precipitation boxes when showing no free acid.  Under
the cirewmstances in which the work was performed,
it was considercd cconomical to sacrifice acid and iron
for other considerations,
The cement copper recovered was readily disposed
of, although perhaps at a low price, since the toial

STATEMENT OF WORKING FROM OCTOBER 1st TO 16Tn.

! No. of : Lb. Lb., | Date] %

Date | Vat, | ¢ o | Acid | Acid | Dis- | KCy * Date
y Acid. | Acid. ' Cu. | Re- Ap- |charg-f Con- Loaded
f ] quired ] plied. | ed. |sumed,

Vat ‘ Date | Assay | Recov- %
No.,, ! Assay | Dis- | Resi- erir Per| Oz | Re- |Notes.
Cyanide Sands. clm]rg- dues. Ton. | Gold. [covery
ed.

Sept. ! Sept. Sept. Dwt. gr) Oct. {Dwt. gr.Dwt. gr.
SV 541 13 324 486 °3 06| .. & 8 &
22 1 641 23] 384 576 | 24 050 ..
23 0 1| .58 34] 348 522 25 04 25 1 9 17 1 j1 17j8 o0]30.00}82.4! A
20 1 58| 371 348 522 2 08, ..
25 5 11 Ss .3 348 450 o7 05 ..
26 I { .74 40 444] 666 28 .08 29 11 9 231 4 |2 8|7 1512850/7.6] B
28 1 701 27 4201 525 30 071 ..
29 1l 640 300 384 4s0| 30 08l ..
Oct. Oct.
30 11| .70 .40l 420 522 1 .05 1 1 8 1] 8|1 14]7 o0}26.2581.0} C
Qct.
1 1 31 .14 988} 432 3 .08
1 11 89| .50l a0 675) 3 .11
2 11} .84] .52] 504] 650 06 4 m 9 20} 1211 15|8 5]30.7583.9] D
3 i 721 0] 432 s40) 6 .1
3 11 81 40l 468 ] 585 6 07l 6 11 9 1m{ 1 |1 12]7 233|208 812 E
4 x| .ss| .20l 348 s522| 7 .09 .
5 I 66 ] .29 396 504 8 .09
6 11 321 .07 1927 280 8 31 8 1 7 ) w1 16]5 23]22.35 7871 F
..} 65! .32l 6588490571 .. | 072 fo 4l .. 11 17 11 he7.70! 81.1

1. —Fair extraction. .25% average Cu, and .05% average KCy
consumption. Six days’ cyanide treatment.

B —~—Poor extraction. Only five days’ cyanide treatment.

C.—Fair extraction. .32% Cu. Seven days' eyanide treat-
ment.

From the 450 tons treated during this period, 1677,
oz. of gold are theoretieally shown as recovered. The
actual recovery aver a period of nine months was about
1% in excess.

The average value of the sands treated is shown as
9 dwt. 4 gr., of which 7 dwt. 11 gr. is recovered, leaving
1 dwt. 17 gr. in the residues, equal to an extraction of
S1.19%,.

'I‘heo average theoretical strength of acid required
per ton is shown as 0 659, H.S0,, cqual to 165. 1b.,
of 929, acid.

The theoretieal quantity of acid called for is 6588 1b.,
a difference of 1 1b. per ton coming in on correction of
tonnage treated.

The quantity actually consumed is 9057 lb. of 92%
H.S0,, eqgual to 20.1 1b. per ton treated, or 4.5 Ib.

D and E.—Good cxtractions. .39% Cu. Only five acid vats
were treated for the two cyanide vats, some acid treated ma-
terial having accumulated.  Eight days' cyanide treatment.

F.—~Poor extractions due to slimes and imperfect acid treatment.
Over .19, KCy consumption. Eight days’ cyanide treatment.

tonnage was small.  Shipments averaged about 60%
Cu, the balance heing iron and silica.

No serious difficulty was found in getting a reason-
able extraction of the gold from the acid-treated
sands. The first experiment showed a possible extrac~
tion of only 65%, with six days’ treatment, but this
was found to be due to lack of aération. While ex-
perimenting with various oxidizers it was,discovered
that sufficient aération could be obtained by applying
the solutions as before described. In practice the
solutions were well circulated in the sumps, and the
usual provision made of allowing the pump suction to
draw a little air.

The working solutions seldom showed over 0.39,
Cu, and wsually were much lower. When, as latterly,
more slimes had to be treated in the charges, conditions
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were not so favorable and more Cu had to be dealt
with in the cyanide treatment. The zine boxes then
required careful attention, and the endeavor was to
get as clean @& precipitation of copper, as well as of
gold, as was possible. Lead acetate was freely used
and the boxes freshly made up at close intervals.
No cyanide solutions were at any time discarded.
When the solutions were foul they were always high
in gold contents, and as the precipitation of the gold
was accompanied by precipitation of the copper,
re-aération restored their working uscfulness.

With frequently-fouling solutions it would probably
have been economical to adopt the system of precipita-
tion as suggested by H. A. Barker,* using HS,04 to
precipitate Cu in the sump, decanting off and recovering
the liberated HCN by addition of caustic soda.

The product of the zinc boxes was exiremely base,
both from the Cu precipitated and the Pb employed
to assist that precipitation. In the clean-up after
solution and removal of Zn by H2804 and careful
washing with distilled water, HNO3; was used to re-
move Cu and Pb. This latter operation had to be
performed with considerable care to avoid getting
gold into solution.

All solutions employed in the clean up, including
washes, were decanted into storage tanks and held
until their values had been determined by assay.
By using distilled water throughout and precipitating
any chlorides with silver, no difficulty was experienced
in producing bullion over 900 fine without loss. The
ore itself carried very little silver.

Some experimental work was done on the scparate
treatment of the slimes in the heap of tailings. Natu-
rally the acid process does not lend itsclf to any system
of decantation for subsequent cyanide treatment.
Filter pressing, involving special presses, and double
treatment, would probably have given high extractions
but was out of the question in view of the limited
quantity of slimes available.

Among other experiments on the ore, it was noted
that by a preliminary roasting the consumption of
cyanide was reduced from 0.5% to .08%, but it was
decided that, on account of the small tonnage avail-
able, the slimes could be most economically treated
by judiciously working them in with the sands in the
acid treatment by percolation.

The writer’s thanks are due to Messrs. Nicholas &
Nicols of Melbourne for permission to publish these
details.

EXPERIMENTING WITH BLACK SANDS.

The last congress of the United States authorized
the investigation of the black sands found in the placer
mines of the United States; this investigation to be
under the supervision of the director of the United
States Geological Survey. Dr. David T. Day was
given charge of the work, and a preliminary circular
letter was sent to all the known placer miners of the
United States, some 8000 in number. The circular
was worded as follows:—

“Within the last few years much ¢nquiry has been made
concerning various minerals occurring in the heavy sands (so-
called “black sands’) which collect in the riffles in placer
mining. The Geological Survey has therefore undertaken an
exhaustive cxamination of all the mincrals contained in the
placer deposits of the United States.

“It i proposed to collect the heavy sands from all placer
mines in the United States where evidence of platinum has
been found by preliminary tests. The samples thus obtained
will be used in determining the best methods of extracting the

* Trans., vol. xii, pp. 399-401.

various inerals which have cconomic value. It is- hoped
that in many places the separation and sale of these useful
minerals, such ag magnetite, chromite, garnet, monazite, ratile,
topaz, zircon, gold, platinum, iridosmine, ete,, will become &
permanent and profitable industry, )

“As o preliminary step in this investigation you are cor-
dially invited to mail to tlus office, not more than 4 pounds of
material most likely to contain platinum in your placer deposit.
This material will i)c carcfully examined, and you will be duly
notified of the results. It is suggested that you concentrate
the gravel as well as you ean before mailing it, care being taken
10t to lose any heavy material.  You should carefully note on
the package, or in a letter accompanying it, or both, the total
quantity of original gravel which your concentrate represents,
in order that a general idea may be obtained of the value of
your gravel for the purposes under investigation,

‘“After an exmmination of these preliminary samples,
experts will be sent to all localitics where preliminary tests give
promise of any usecful mineral in profitable quantity. The
expert will report on the size of the deposit and superintend
the collection of representative samples }or concentration,

“Concentration experiments will probably be carried out
in conncction with the exhibits of minin% machinery at the
Lewis and Clark Centennial at Portland, Oreg., between June
1 and October 15 of this year.

“I shall appreciate all information which you can give as
to any efforts previously made to separate [)ln.tmum from your
sand, or from other sands in your neighborhood, and as to the
quantity of platinum produced in your district. Each package
of sand should be accompanied by exact information as to the
name and post-office address of the sender, the name of the
mine or claim from which it came, and the State, county, city,
villngc, or district in which the deposit is located.

‘On account of the increased demand for platinum, it is
the intention of this office to examine also the localities where
experience has made it probable that platinum ores may pro-
fitably be looked for in place. The inclosed tags can therefore
be used also for sending in specimens of ores likely to contain
platinum and associated metals. ’

“Great care should be used to pack the sand securely for
transmission through the mails. It 1s preferable to sew up the
sandtightly in a canvas bag and tic the tag, which requires no
pos_tln{.ic, carefully to the package. ‘The sand should be dry when
mailed.

“On request, additional postal franks will be sent to you.

‘“No specimens will be examined unless the above infor-
mation in regard to the exact locality from which the samples
have been obtained.

“The accompanying information in regard to platinum
may be of interest to prospectors:

PROPERTIES OF PLATINUM.

“Pure platinum is a silvery white metal with a specific
gravity of 21.5. It is the heaviest metal occurring in nature
with the exception of iridosmium.. It is almost as hard as
iron and very malleable. Platinum does not amalgamate
with quicksilver, is not dissolved by potassium cyanide when
cold, and is not attacked by acids, except the mixture of nitric
acid and hydrochloric acid known as aqua regia It is more
difficult to melt than gold.

‘“Native platinum bas been found most frequently in
gold-bearing sands.  On account of its weight, it remains in the
sluices with gold and other heavy material.

“Platinum is most readily distinguished as follows: (1) By
its great weight—in panning it remains behind even gold in
the pan; (2) its white color—it is whiter than lead and'is dis-
tinguished from amalgam by its smooth surface, whereas the
surface of amalgam, as scen under a good glass. is rough; (3)
%ts ‘;mistance to nitric acid, as compared with native silver or
ead. .
“Native platinum is usually very impure; ocessionally it
contains so much iron, chromite, and other impurities as to
be dark in_color and not easilgr distinguished from grains of
chromite with which it is very frequently associated. It often
contains iridosmine, which occurs as flat an‘;ular scales, while
platinum grains are usually rounded like gold dust. Generally,
platinum grains are smaller than gold grains. Large nuggets
are very rare.”

In response to the request 828 samples of black
sand were sent in for investigation, up to the time the
report we are quoting from wasissued. These samples
came from 32 states and territories, as well as from
Central America, Cuba and British Columbia. The
responses showed that there has been more interest
taken in these matters than has been heretofore
supposed.
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Of the samples received 195 specimens were
assayed for their gold and platinum contents.  The
value in gold ran from a trace to 191.60 ounces in gold,
and the values in platinum from a trace to 128.73
ounces per ton. One hundred and ninety of these
samples were also examined for the minerals that
they contained in addition to gold platimam: colum-
bite, tantalite, magnetite, ilmenite, epidote, zircon,
topaz, scheelite, hematite, pyrite, garnet, diorite,
tourmaline, manazite, apatite, molybdenite, cinnabar,
copper, actinolite, biotite, tremolite, psilomelune,
rutile and polverase.  During June and July of last
vear investigations of various placer deposits were
carried on. A preliminary examination of the heavy
sands at the mouth of the Columbia River and from
the Washington shore line was made by Dr. Day.
He also examined the sands pumped up from the bottom
of the Columbia River at Pillar Rock by the United
States engineer.  All these were sent to a coneentra-
ting pavillion, that had been built at Portland, where
the practical tests were to be earried out.  In addition
to these sands he examined munerous samples from
placer mines on the Pacific slope, as well as other
beach sands from as far south as Sandiago.

RESULTS.

The following results have been obtained by concentrating
the black sand:

Forty pounds of black sand received from Placer, Josephine
County, Oreg., vielded oversize on 10-mesh sereen, 18 pounds,
9 ounces, which yiclded 13.754 grams of gold nuggets. The
undersize, through a 10-mesh sereen, weighing 21 pounds,s
ounces, yiclded 11.6 grams of nugget gold. ~ The totat weight,
25.354 grams, would be worth, if pure, $16.84, giving a value
per ton of 8$S42.

Another interesting run of the black sands was from the
residue from a clean up of dredging operations from Rockpoint,
Oreg., which weighed 468.6 poun'ds, and contained quichsilver,
amalgam, and gold. The oversize, through 10-mesh sereen,
was 223} pounds and yiclded 3.992 grams of gold; the under-
size was 243 pounds and gave 15.270 grams of gold, making a
total vield of nugget gold of 19 262 grams. This, if pure,
would be worth 812 71, or the residwes were worth §54.20
per ton.

Seca sand taken from near Fort Stevens, Oreg., at the mouth
of the Cohumbia River, yiclded the following results in pounds
per ton of 2,000 pounds, on one of the concentrating tables,
supplemented by the magnetic machine and by panning the
samples:

[Pounds per short ton.}

In the | Inthe
Inthe | No. 1. |1 No.2 | Inthe
Mincral obtained. | lotfed. { con- con- | tailings.
centrate | centrate

Magnetite......... R 683 0]45720 441 6 66 79
Chromite and ilmenitc a. 163 0 | 150 0 9 44 3 06
Garnet.*  ....... 227 0 61 5 29 6 135 5
Monazite.. ...oovnntn . 85! 36 42 .07
VAT )| TR 5.321 4.0 .01 0.40
Quartz. ..oeenn. Ceeians 288.0 .97 2.86 | 284.3
Othermineralsd ........ 483.0 5.71 5.71 | 471.7
Goldand platinimme ... .| cooaiiienatn. 1 Ceeeeees

a This product may prove by analysis to be mainly ilmenite.

b This product includes all the minerals that could not be
separated into distinct groups.

¢ A satisfactory figure for publication has not yet be-n
obtained.

THE MAGIC LURE,

For gencrations the great hinterland, back of the St.
Lawrence, has lain fallow.  With so much agricultural
land to choose from it was quite natural that the young
men of the Dominicn should stake out for themselves
farms in more genial and aceessible regions,  Yet, we
must not forget that competent observers have found
a large amount of excellent land in Northern Ontario,
and a certain quantity of it in Northern Quebee, and
it is more than probable that the recent rich finds of
mineral in Cobalt, Chibogamoeo, and elsewhere, will
result in increased attention to these northern lands;
and we know that history repeats itself. In 1851,
after 63 years of colonization, the population of Aus-
tralin was 403,000. In 31 gold was discovered. The
whole face of Australia beeame changed, and in ten
yvears the population had grown to 1,154,000. Similar
effeets were witnessed in California, in fact, have been
noted wherever valuable mineral discoveries have been
made. We may look forward with some confidence
to a large increase of population in Northern Quebee
and Ountario, and such increase will, it seems probable,
occur within the next five years.

GERMANS USE MORE COPPER.

The following are the figures of the, German consumption
of foreign copper during January 1906, as compared with the
corsesponding period of 1905:—

1906 1905
Tmporte . .oovvevniiiiiiiiiina, 10,333 tons. 7,500 tons.
EXPOTES cvvh ittt i e 1,099 tons. 926 tons.
Consumiption. .....ocevveiviennnn. 9,234 tons. 6,574 tons.

Out of the above, 7556 tons were imported from-the United
States.

MINING IN BRITISE COLUMBIA.

The Annual Report of the Minister of Mines of the Pro-
vince of British Columbia, for the year ending December 31st.
1905, has been issued.  As usual, this report is a model that
conld be followed with advantage by some of the other pro-
vinces.  There can be no possible harm in making a report
attractive, in fact we are inclined to think it wise so to do,
and the British Columbia report is always a work that is not
only attractive to the mining man, but of considerable interest
to the ity as well. It is embellished with several pleasing
reproductions, in colours, of British Columbia scenery, and
though these cannot be considered as strictly germane to the
subject of the publication, we think that it was wise to include
them. They are, certainly, a means of advertising far and
wide the beautics of Canada’s most beautiful province.

The Provincial Minemlogist, Mr. William Fleet Robert-
son, in his report to the Minister of Mines: states: +

“The grass value of the mineral production of the Pro-
vinee during the year 1905 was §22,461,325, the largest output
ever made T)_v the mines of the Province, and an increaze over
the preceding year of $§3,483,966, or 18.49%, while it is an in-
crease over the year 1903 of over 28%. An analysis of the
rcturns shows, however, that this increase has been confined
ta certain districts, South-East Kootenay, the boundary Dis-
trict, Nelson Mining Division, and Yale Mining Division, the
remaining districts showing a more or less marked decrease.
The greater part of the increase is in the two former of these
districts. In South-East Kootenay the tonnage of ore mined
increased 1219, and the value of the product 1359, over the
prcccdin§ yvear, while in the Boundary the tonnnge has in-
creased 20%, and the value of the output 53.6%.

The Slocan District shows the most marked decrease this
year, its output being little better than half of what it was in
the preceding vear.

The Rosstand camp just about held its own this past yeéar.
The tonnage of ore mined inereased about 59, but the values
per ton diminished somewhat on the average, owing to the
working of low grade ores by concentration methods.
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The tonnage of ore mined in the whole Province, exclusive

of conl, was this past year 1,706,679 tons, some 24
o; 169, greater than in 1904, and
1901

5,070 tons
85%, greater than was mined

The number of mines from which shipments of ore were
made in 1905 was 146, and of these only 79 properties shipped
over 100 tons during the year, practically no change from the
preceding year. Some 38 nmunes each shipped in excess of
1,000 tons, of which seven were in the Nelson Division, four
in the Slocan, seven in Trail (Rosstand,) and eleven in the

Boundary.

The_ following table shows the number of metalliferons
mines which shipped ore during the past year, together with
the location of these mines and the number of men employed

both above and below ground:—
n

remedying by bringing in water from another water-shed to
supplement the present supply, at the expenditure of a large
mmount. of money.

In the Fruser River District the dry season did not have
so much effect, but individual mining on the bars appears to
have been replaced by dredging, and the dredges have not met
the expectation of the operatory, for the reason, it is claimed,
that the dredges have proved to be of too weak construction,
and were so constantly under repair as to reduce the actual
working time below the margin ol profit.  Steam shovels have
not, as yet, been fully proven, and the one l’onnor]y operated
in South East Kootenay has been, at least temporariy ,aband-
doned. The Atlin shovel up[')nrcntl‘\' worked very well, but
the a{)plianccs for handling the tailings and for washing the
gravel proved quite inndequate, so much so that the capacity

TABLE SHOWING DISTRIBUTION OF SHIPPING MINES IN 1905.

Toxs OF No. oF }: N MEN EMPLOYED IN TIHESE
ORE MINES SHIFPING MINES
SHIPPED SHIPPING oVER 100 |-
T‘;?,f):-:'\ BrrLow ABOVE Toraw
Cassiar:
Skeena................ e terieeeeieeanaan 143 2 1 S 11 19
East Kootenay:
FortSteele ......ccovniiiiiiiiiiiiinnnnnn, 170,073 3 3 250 67 317
Windmere. ..voeriiiiniiiiieiiiieann e, 226 6 0 31 13 44
West Kootenay:
Alnsworth. ................. feveetencnenaean 3,331 13 7 67 39 106
B3 ) + T 50,000 21 15 250 14 392
B T 88,279 52 20 352 iG., 457
B 2 330,618 S 8 582 @51 833
Other Divisions .. ..coiievnreeiiiennnnnnnnnnn 22302 S 3 S9 a6 115
D 10T 133 1 1 2 2 4
B 11 1R
Boundary......ooviiiiiiiiiiiiieinanenen, 965,628 20 16 595 421 1,016
Asheroft-Kamloops. ........ i 14,642 3 1 52 25 77
Similkameen-Vernon ... .c.oovviiinininnnenn. $S 1 0 7 7 14
Coast. v vvvvnnnnn et eteaeeees et taaea ey 61,126 8 4 109 93 202
Total. . cvvviivenn..t. PN 1,706,679 146 79 2,394 1,202 3,596

The collierics actually producing coal in the Province
during 1905 were the same as in previous vears, and are situated
cither on the Eastern side of Vancouver Island or on the West-
e slope of the Rockies, near the Crow’s Nest Pass in the south-
castern portion of British Columbia. The Vancouver Istand
collicries are operated by two companies, the Western Fuel
Company, at Nangimo, and the Wellington Colliery, at Lady-
smith, Comox, while the collieries in~ Southeast Kootenay,
at present some three in number, at Michel, Fernie and Carbo-
nado, arc all owned and operated by the same company-—~the
Crow’s Nest Pass Coal Company. The gross output of the
coal mines for the year was 1,825,832 tons (2240 1bs.), which,
with 314 tons taken from stock, makes a total production of
1,826,146 tons. Of this total amount 1,202,971 tons were
sold as coal, 441,520 tons were used in making coke, and 181,655
tons were consumed under the company’s boilers and sold
locally. The coke produced amounted to 271,785 tons, of
which some 268,091 tons were sold and 3,694 tons were added
to stock.

The production of placer gold during the year amounted
to £969,300.00, a deercase of $146,000.00, or 139}, as compared
with that of 1904, and is therefore the smallest output made
in any year since 1901. This falling off is attributable to a
very dry summer, preceded by a winter with little snow, with
a resulting decrensed supply of water for hydraulicing, in which
class of mining the output scems to be in direct proportion to
the water available for use, since the deposits of gravel appear
to be fairly regular in their tenure of gold, and the output is
measured by the amount of gravel washed. In the Atlin Dis-
trict the output of this past year was about §475,000.00, con-
siderably less than in 1904, but still in excess of any year pre-
vious to that. In this district the drought was not so severcly
felt, as about 409% of the gold is mined by “individual” methods,
in which case a large amount of waler is not neeessary. In
the Dease Lake scction of Cassiar mining is carried on fargely
by hydrmulic methods, and between the dryness of the weather
and the obstacles presented in getting plant in over a long pack
trail, the season was not successful.  The Cariboo mining divi-
sion of the Cariboo District about held its own, but the pro-
duction of the Quesnel Division was some 407 less, owing to
the very short run made by the largest producing property.
The Consolidated Cariboon, ‘duc to an unprecedentedly low
water supply, a trouble which the company has set about

of the shovel was never fully demonstrated. Enough was

learned, however, to indieate that, for conditions in the North,

:]he lstmm shovel is likely to prove much more effective than the
redge.

The value of the output of gold in British Columbia from
lode mining for the year 1903 was $493,102.00, an increase
over the preceding year of some $343,194.00, or about 739,
due entirely to the increased tonnage of gold-bearing copper
ores smelted in the Boundary District. The greater part of
the lode gold produced is found in combination with copper;
in fact only 1155 of the total gold is produced from stamp mills,
and cven in these mills about half of the values are obtained
in cencentrates, which are afterwards smiclted.

About 70% of the silver produced in the Province was
associated with lead and argentiferous galena, the remainder
heing found chiefly in conjunction with copper ores. The
total production was 3,439,417 ounces, valued at $1,971,815.00,
the largest output the Province has made since 1901, despite
the fact of a decrease in the Slocan of 494,000 ounces. The
increase is due, primarily, to the extensive working this year
of the émlcnns, low grade in silver of the Fort Stecle District,
which district shows an increased production of nearly 550,000
ounces; and, consequently, in_the inecreased tonnage of the
large copper mines in the Boundary, and the working of certain
smaller but high grade properties in that district, resulting in
an increased silver production in the Boundary of about 385,000
ounces.

(70 be Continued.)

MINING IN QUEBEC.

The report of the Department of Colonization of Mines
and Fisherics of the Provinee of Quebee, for the year 1905, has
just been isucd. Mr. J. Obalski, Superintendent of Mines,
states that the production excceded that of 1904 by about
onc million dollars. The discoverics at Chibogamoo and Co-
bait have greatly encouraged prospectors, and numerous appli-
cations for prospecting licenses in the Northern districts of
the Province between Lake Temiskaming and Lake Mistassini
are being received.

Mr. Obalski spent. some time at the Lidge Exhibition as
commissioner for the Dominion Government, and was active
in making Canada’s mineral wealth known in Europe.
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INON.

There hasbeen no development in ouriron mines with the ex-
ception of prospeets and experiments in connection with the
magnetic sands of the north shore of the St. Lawrence, It
may, however, be stated that, according to borings beneath
low-tide level, those sand deposits extend in certain cases some
distance out and could he dredged where the water is shallow,

Experiments in the treatmient of iron ores in dectrie fur-
naces are being continued at Sault Ste. Marie under the patron-
age of the Federal Government but we must await a final
report to know whether that process has really any conunercial
value.

COFPER.

‘Fhe Nichols and Eustis Companies continued to work
regularly.  The latter put up concentration works to utilize
the large quantity of debris that had accunmlated: for some
yeans,

" The Ascot Mine was lightly worked, producing a small
quantity of good grade ore, which was treated at Capelton.
The King Mine on lot 4, 1T Ascot, was sunk deeper, a few men
heing employed throughout the year, but no ore was shipped.

This year's yield for the whole region was 25,575 long
tons, of the value of $128,550, 14,172 tons of which were shipped
to the United States, and the remainder treated for sulphur
and copper by the Nichols Chemical Company at Capelton; 245
men were employed during the greater portion of the year.

ASRESTOS.

The ashestos industry has continued to develop with the
areatest sueeess, and this year the production was 25 per cent.
wreater than last year while the prices have kept up. The
new uses made of asbestos pulp are very encournging and maost
remarkable imitations of wood arc now seen which scem; likely
to have a good future. The result of the progress has been
the opening of new mines, which, until the present, have been
considered as under less favorable conditions than the mines
formerly worked. At Thetford, the Bell and King companies
(the latter now being the Awmerican Asbestos Company), and
the Johnston Company worked both mines and mills throughout
the vear with the greatest activity and the maximum of pro-
duction. . . .

1t is proposed to introduce clectricity as motive power in
the mines and mills, the §t. Francis Water-Pawer Company
being prepared to supply it.

Discoveries made last year at Chibogamoo have heen con-
firmed, but that region cannot put its proﬁuclions on the market
until a milway is built.  Activity in the asbestos industry
has also called attention to indications found in Gaspesia and
in the Temiskaming region, but nothing has yet been done
there.

‘The production of ashestos during the year 1905, in tons
of 2000 Ibs. was:

1st. class erude. .. .. 1340 tons worth 821,325
2nd “ . 2258 “ 243,785
Fibre oo vinnn. s 0707 * ¢ 386,440
Paper stoch. . ... 34655 «“ 624,900

Total... ... . ..oann.. 48960 ¢ “ $1,476,450
Asbestic. .. . 19220 ¢« 31,100

One thousand six hundred and fifty workmen, receiving
$3580,000.00 in wages, were employed during periods of from
seven to twelve months.  Seven companics Yro(lucud regularly
and actively, two of them working mines and mills at Thetford
and Black Take at the same time. . . .

The production for last year (1904), not including ashestic,
was 33,970 tons worth $1,186,795, thus making an inerease of
25 per cent for this year as already stated.

MICA.

Mining for amber mica was_continued in the county of
Ottawa, there being no change in the number of companies
shipping.

m’l‘]l%: market for amber mica is fairly good, cspecially for
small dimensions, and QUtawa contmwies 1o he the centre of
preparation for miea from the Ontario and Guebee mines.
The mining companies themselves prepare the mica from their
mines at Ottawa and Hull, but the following companics must
also bhe mentioned: The_General Eleetric Company, the lan-
rentides Mica Company, E. Munscll and others of lesvimportance,
which have thoroughly fitted up works where the miea is trimmed
aml split or even cut_in special shapes for shipment to the
United States where it is tmusformed into micanite or other
commercial products. The warks are provided with knives
and tools, driven by steam or cleetricity, and women are em-

woved, us their Jubor is most suitable for such delicate work.
This industry gives cmployment to 600 women and girls at
Hull and at Ottawa; they are under the supervision of fore-
women and work by picce-work, earning very fair wages.

A noteworthy fact is that mica is beginning to be shipped
regularly to Europe and our amber mica 18 highly appreciated
owing to its flexibility and its being casy to split.

While 1 was at the Liége Exhibition, we received many
applieatious  which were referred to the Canadian  producers,
and 1 think that, when an undenstanding shall have been come
to with reference to the merchantable form of that mica, a
good market will be found for it in Euwrope. Tt is true,.on the
other hand, that we have to compete with the Indian mica
which can be delivered at a very low price owing to the cheap-
ness of labor in that country, and it is a noteworthy fact that
the companies mentioned above, which prepare mica at Ottawa,
receive large quantities of Indian mica of smal dimensions,
very well prepared, which is split and mixed with Canadian
mica for the manufacture of micanite. Those companies
assert that it does not cost them more, delivered in Qttawa,
than the mica of our own country.

The production in 1903, representing the quantities shipped,
is as follows:

I 65666 lbs, worth  § 3832
Y. . . 159562 ‘¢ o 22316
R 63206 «  « 23163
L 43170 ¢ “ 21732

X 2 T 16332 ¢ - 11012

B 2 6358 ¢ " 6190

3 20 Y 857 ¢ o 786
Total thwmb-trimmed 357160 * - §89060
Spit ... .. 20400 ¢ ¢ 6400

Total ... ...... 378360 « “ $93460

WHITE MICA AND RARE EARTIS.

Several mines of white mica (muscovite) are likely to be
worked after having been abandoned for severnl years. As
it has heen found that this white mica earries Urrnium, Thor-
tum, Yttrium, Cerinm, and also, in some eases, Radium. A
French Company proposes to work the Maisonneuve mine,
in the County of Charlevoix, for these rare wminerals. Last
scason severil tons were sent from this mine to Paris, to be
assayed, and the results were evidently satisfactory.

PHOSPHATE.

Very little phosphate was mined last year, the total reach-
ing but 1,173 tong, valued at $18,875.00. This phosphate came
from Ottawa, and partly from miea mines, though a little was
got fram old phosphate mines.

BUILDING MATERIALS,

The International Portland Cement Company, Lid., of
Hull, and Mr. T. M. Morgan’s plant at Longue Pointe, Mont-
real, produced  altogether 234,833 barrels worth $408,000.00.
It is anticipated that this indnstry will werease very mpidly.
The following summary shows the total wealth of the mines
in the Province of Quebee for the year 1905:

] ] :

Kise oF | ‘.\‘umbcrIQu:\mili(sE
Mivenars . Wages of ! shipped Gross
(Tons of 2,0001bs.)  paid. work- | or used. value.

men. i

|
1

Bog iron ore. . $ 22,000 120 12,373‘;3 35,268
i

Chromiciron... . 52,000 125 8,528 104,565
Copper ore. . . 90,928; 245, 28,644! 128,850
Ashestos, .. .. 576,700 1,650; 48960 1,176,150
Ashestic... . . reaaeen e vvenean 19,220; 31,100
Alica (pounds). . . 15,000 180 378,560, 95,460
Calcined ochre. . 11,035 ")5‘ 1,905; 22,675
Phosphate ....... .. eteneis s - 1,475 8,575
Slates (squarest 15,0001 45, 4,900: 21,368
Flag-stones(sq.vds 1,700, 6, 2,930; 2,190
Cement (barrels) 150,0(K). 160t 254,533 408,000
Granite. .., . ... 70,000; 180i......... . 120,000
Lime (bushely ¢ ... ..., 35011 million. ' 140,000
Bricks. . : 600,000;  1,200120 “ | 625000
Stone. . . ! o 7001. e e 530,000

Totale . 'SIGIIGIT 5007 .......... $3,750,300
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PERSONALS.

Mr. I. Hayes Sheen, a director of the Copper Mining &
Smelting Company of Ontario, is visiting the Bruce mines.

Mr, A. R. Wilson, supcrinlmdcm of the colliery at Michel,
Crow’s Nest, has gone to his ranch in the Okanagon for o holiday,

Mr. A. G. Browning, Crown Attorney of North Bay, has
been in Cobalt looking after some cases he has on hand pertaining
to the stealing of ore from the mines.

Mr. Ceceil B. Smil'h,.(-huirl.nsm of the Temiskaming & Nor-
thern Railway Commission, visited Cobalt a few days ago in
order to ascertain the needs of the place.

Mr. J. B, Tyrrell, (‘..I-J. and LI, has been engaged as
mining expert l)y Mackenzie & Mann, of the Canadiman Northern
Railway, and will have bis headguarters in Toronto.

Superintendent A. B. W. Ilodges, of the Granby mines
and smelter, has been visiting thg- Crow's Nest Pass and making
a careful investigation of the various coking coals of that region,

Mr. J. H. Black, Superintendent of the Temiskaming &
Northern Ontario Railway, was in Cobalt recently looking over
the place and making final armngements for the sale of town
lots.

Mr. Arthur Harris, mining engineer of London, England,
has arrived in Cobalt and will make a thorough examination of
the mining section of the district and report to the members of
the syndicate which he represents.

Mr. W. F. Ferricr, formerly geologist for the War Eagle and
Centre Star mines, but now a resident of San Francisco, has
been heard from. Ie went through the disaster aafely.  Mrs,
Terrier and her two children are in Taronto.

Mr. M. M. Johnson, Consulting Engineer ofﬁ the Dominion
Copper Company, has returned to his home at Salt Lake City,
Uta{: after a visit to Phanix, where he hus been consulting
with Mr. Thos. R. Drummond, Manager for the Dominion Copper
Compauv.

Mr. Fuller C. Stiith, chairman of the Vermont State railway
commission, of St. Albans, Vt., and Colonel H. 8. Bingham, ong
of the commissioners and secretary of the commission, of Ben-
nington, V1., were in Roxitand recently, and visited the workings
of the Le lui.

Mr. F. A. Paulin, Iate Chicago Manager, for the India Rubber
Company of New Brunswick, N.J., 1s now in charge of l[xc .Tll'(.‘
Departnient of The Canadian Rubber Co. of Montreal, Limited.
Mr. Paulin is a Canadian by birth, having spent his carly years
in the Carriage Trade in Ontario.  He has had extended ex-
perience during the past twelve years throughout the larger
citics in the United Siates,

Mr. Richard Russell, of Hamilton, Ont., was in Penticton
recently attending the meeting of the Southern Okanagan Land
Company. Mr. husscll is one_of the heavy stockholders in
the once famons Stemwinder, Fairview. He states that, after
having spent one million dollars, capital is again available, and
another half million will be spent in further work upon the
Stemwinder.

Mr. K. Nakamur. chief metallurgist of the Besshi Copper
mine, Island of Shikoku, southwest of‘liol‘u-, Japan,_has heen
visiting the Granby. Nelson, and Hall Mine Smelters. He is now
in the United States, and later on will go to Mexice and Europe.
He will probably visit South Africa and Austmlin hefore returns
ing to his country. He is one of the most eminent of Japan’s
mctallurgists,

Mr. Jacob Langeloth, of New York, the president of the
Graby Cousolidated, has been visiting Phanix on_ his annual
trip of inspection.  Mr. Frederick Keffer, MLE., chief engineer
of the Brtish Columbia Copper Company, accompanicd by
Mr. Johnson, formerly suprrinlvmlcm of the Emma mine, who
has been examining the Gloucester group, reeently acquired by
the B.C. Copper Company.

Mr. A. L. Mudge, who has been appointed Estimating
Engincer of Allis-Chaluters-Bullock, Limited, Montrextd, is ane
more Canadian who after experience in the great industrial
establishments of the 'Unilcd States, has returned to take a

»onsible position at home. .
et ‘:\flcr g:md\mﬁng from MeGill University in Mechanieal
Engincering in 1594, and in Electrical Engincering in 1895, he

spent one and one-half years with the Canadinn General Electrie
Co., Peterboro, and afterwards some time with the Royal Elec-
tric Co., Montreal. From 1899 to 1901 he was Eleetrical En-
gineer for the Grand ‘Trunk Railway System from Portland to
Detroit.  From Montreal he went to Pittsfield, Mass., to take
charge of construction work for the Stanley Electric Manufac-
turing Co. During the past two years he has been with the
Allis-Chalmers Co. partly in the Bullock Electric Works, Cin-
cinnati, and latterly in the Head Office, Milwaukee.

MINING NOTES.
BRITISH COLUMBIA.

The St. Eugene’s output for the month of April was 2,860
tons.

The Bottom Dollar and Nancy Hanks are said to be showing
up well in development.

The Velvet Portland mine, after having been shut down for
more than a year, is to be opened again.  Mr. Paul 8. Could-
rey, manager of the Le Roi No. 2, will be in charge.

Tr.« Canadian_Pacific is building a new depot at Fernic,
toget). - with freight buiRlings. Work will be completed as
mpid’,  possible.

Ore has been found on the Jumbo, 150 feet from the Old
Glory hole. The new find is on the foot instead of the hanging
wall.  The ledge at this point is about 300 feet wide.

A winze is being sunk from the fifth level of the Ottawa. A
new lllloi]st and 10-drill plant of the Lidgerwood make is being
mstalled,

The Consolidated Mining and Smelting Company of Canada
has just sccured a controlling interest in the Eurcka Copper
Mines on Forty-Nine Creck.

The Telkwa Mining, Milling & Development Comnpany own-
ing extensive propertics near the headquarters of the Telkwa
and Copper Rivers, has sent up a number of men to the Bulkley
Valley, in charge of Mr. Harry Howson, general manager.

The Ore Hill mine at Salmo has ordered from Chicago a
three rapid-stamp outfit, and this. with what will machinery
they now have will give them a five-stamp equipment.  They
are also erecting a 750-foot tram from the mine to the mill.

The rveturns for the Tyee smelter at Ladysmith for the
month of April show that the smelter ran 13 days and treated
1,717 tons of Tyce ore, giving a return, after deduction of freight
and refining charges, of §34,723. .

Wilson Creek, a tributary of O'Donnell River, is the scene
of the most recent stampede. Pay has been found in hard pan
two feet below the surface. The new discovery is about 26
miles from Atlin.  For several miles on the south side of Dis-
covery, the creck bottom is from one to two hundred feet wide,
but with little grade. There is said to be ample water.

A discovery of free gold is said to have been made on
Woodbury Creck, near Nelson, R.C.  The finders have blanketed
the country with claims, recorded at the Ainsworth office. It is
claimed the discoverics are equal to anything ever found on
Poplar Creek.  Waoadbury Creck is situated on Kootenay Lake,
discharging into it north of Proctor and south of I{aslo.

Operations on the development of the Bog iron ore pro-
rertics, on the southwest ann of Quatsimo, V.1.; are vigorously
wing-carried out.  The ore is looking better all the time.  The
management has just decided to supplant all its Chinese hands
with white labor, 2 move which will be greatly appreciated by
the settlers in that locality.

The Ymir Gold Mincs, Limited, having followed a policy of
development since last fnil, will shortly resuine opermtions on
a larzer seale.  The development work that has been done has
proved conclusively that the contention of manager E. M. Hand,
supported by Mr. Gilman Brown, the company’s consulting en-
gincer, was absolutely correct. Mr. Hand came to the conclu-
sion shortly after he took control that the futurc of the mine
depended upon the western half.  In working there he found a
large ore body at depth. That ore body has now been well
opcned up and shows good values and great. extent from the 700
foot to the 1000 foot level.
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The larger mines of the camyp, the Centre Star, War Iagle,
Le Roi and Le Rai No. 2, have been very suecessful m loeating
the ore hodies by nieans of dumond drulls, indeed, 1S now con-
sidered a necessary part of the equipment ot cach of these mines
10 have diamond drills which are kept i constant operation. 1t
is found to be the most cconameant method of prospectmge,  Ene-
couraged by the suecess of the dinmond drills in the Targer
mines, they are now being adopted in the smaller.  “The Jumbo
and White Bear are now arranging for some extended experi-
mental work with the dinmond drills.  In the latter operations
will he commenced with the drills on Monday and in the former
in o fow days.

Bovxpsry Disrricr.

Two diamond drills are azain being operated at the Granby
mines,

Some Providence ore is being sent to the Hall Mines smelter
at Nelson,

A diamond drilt is being operated at the MeKinley mine,
MeKinley camp,

A ory hole i being opened up on the Stemwinder, and
the Idaho is likely to have another.

A 12-inch gold and silver vein has been opened up on the
Starve Out elabm, near the Helen, by Hostetter and Peone.

Smith & Co., of Grand Forks, are reported to have taken
up the bond acquired by them on the Mo 8. grovp in Franklin
camp,

In sinking to the 300-foot level of the Elkhorn, about eight
inches of excellent silver ore were found a few days since at a
depthof 260 feetin the shaft,

A cross-cut is being run from the 100-foot level on the
Washington and Idahe, West Fork, where Mike Callaghan has
half 2 dozen men at work for Colline Hunter and others.

Development work i to be resumed on the Bay mine in
Skvlark camp, which has produced such high values in wold in
the past. 'l‘lw boiler is being repaired, and active work will be
taken up again.

From the Iast car of Rambler ore net returns of $111 per
ton "were received, the property being located uwp the West
Fork. It is reported that the owners refused a bond of $50,000
on the Rambler quite recently,

Pay day in the Boundary eamps means the disbursing of
£125,000.00. “This does not include the pay roll for the work
being done on new construction.  The difierent companies paid
out in April as followsi—Granby, $75.000.00; B. C. Copper
Company, $26,000.00; Domiuion Copper Company, $25,000.00.

The Rathmullen mines, in Summit camp, are steadily pro-
aressing and will have one of their group a shipper shortly. Con-
sidemble development work has heen done thie past two years
on the crown granted claims of the company, but latterly work
has been confined 1o the Reliance elaim, which has been de-
veloped by a 100600t ~haft and drifts at the 50-foot and lower
Ievels. ‘The face of the drift at the 100-foot level is well in ore.

The four-compartment shaft at the Mother Lode mine is
nearing the 400-foot Jevel.  Drifting to conneet with the winze
from the north drift, which reached the 300-foot level some time
ago, will he done as soon as possible after the shaft reaches the
400, ‘The Mother Lode diamond drill has been m operation on
Primwrose ground (to the south of the main shaft), where a hole
200 feet deep has been drilled, showg considerable ore.

Mr. M. M. Johnson, consulting engineer to the Dominion
Copper Company, with Mr. Thos. R, Doummond. manager,
inspected the Sunset group, in Deadwood Camp. the Mountain
Rose in Summit, and the Brooklyn Stemwinder, Idaho, and Raw-
hide mines in Phenix Camp. ~ He alko visited the company's
reduction works at Boundary Falls, In the coumse of the pre-
sent month active work will be under way on some of the im-
provements, which include preparations for doubling the smelt-
g capacity to 1,200 tons daily and the installation of a new
25-dnll elcetrie«drive air compressor at the Idaho mine in
Pheenix camp.,  Some time in eardy fall, if machinery contmety
are lived up to, these improvements should he completed, and
in the meantime the mines of the company are being placed
in a position to furmsh the inereased output needed to keep the
enlarged <melter busy. At mines and stielter the company is
now cmploving 300 men, and the smelter is turning out ahout a
curload of copper matte every other day.

The Canadian Rand Drilt Co., of Sherbrooke, Que., has
veecived am order for an ceetrie wir-compressing plant for the
Brooklyn group in Phanix Canp, B, C. {( will be of the double
compound tandem type, situilar to thit inguse at the Granby
mines, but smaller, having a rated capacity of about 25 machine
drills. ‘This compressor will be capable of furnishing 2,726
cubic feet of free air per minute at sca level, or about 2,300
feet at the level of Phanix, Delivery of the new plant has bheen
contraeted for in sivty days’ time.

The contract for the 400 h.p. clectric motor, to drive the
new compressor has not yet been awarded, but probably will be
within the next few days.

For a hoist for the threc-compartmment shaft being sunk on
the Idaho mine, the stean driven hoist now in use by the com-
pany at the Sunset mine, Deadwood camp, will be altered for
clectrie service and tmansferred to this eamp.  This is a large
machine and suitable for the work intended. A contract for
the 150 h.ps eleetrie motor, to drive this hoist, has been awarded
to the Allis-Chalmers-Bullock, Litd., of Montreal, and will be
rated_at 550 volts. The motors will have full equipment of
transformers, ete.

This machinery is all intended for o centrally located plant,
to serve the Brooklyn, Stemavinder and Idaho mines in the
heart of this camp, and as soon as needed, work will be started
on the large lmil(!ings needed to house the new machinery.

YU KON,

A nugget, weighing 93 ounces, has been taken out of No.
21 Below. on Sulphur Creck, Klondike. The shaft had been
abandoned, yet this is the largest nugget ever taken out of the
creek.

An important feature on the Yukon this summer will be
the active developnient of the coal mines at Tantalus, midway
between Whitehorse and Dawson, says a recent number of
the Vancowrer World. The mine was recently purchased by
the White Pass & Yukon Route Co.

It is 2aid Dr. David Y. Day of the U.S. Geological Survey
has found sufficient platinum in sand from the Hootalinqua
to make it worth \vlhilo dredging that stresm. A Portland
company has been formed to work the leases acquired by the
Rev. Mr. Vreooman of that city.

A quest for gold in Terra del Fuego, south of Patagonia,
is the objcet of an expedition which will shortly start from
Great Britain,

Prospectors discovered alluvial gold as far back as 1880,
and the purpose of the present expedition is to dredge for gold,
in that country.

A stern-wheel boat has been constructed in Tharnyeroft’s
yard at Chiswick on the Thames, for the use of the expedition.

“Mine and Quarry™ is the nmme of a quarterly bulletin
issued by the Sullivan Machimery Company.  Its object is to
familiarize its readers with the different classes of machinery
manufactured by the Sullivan Machinery Company. It is
wblished at the Railway Exchange Building, Chicago. The
initial number contains a very interesting paper on the cleaving
of granite by compressed air, together with several other
articles that will prove of interest to mining enginecers and
others whose work is conneeted with the mining industry.

The Ballarat Company, organized under an Ontario charter,
is to dredge the Fortymile this summer.  The original gro\xmi
secured by the Company was that known as the Rutledge con-
cession, but later all the interests from the mouth of the Forty-
mile to the international boundary were consolidated, and a
Dominion charter obtained. There is another dredging com-
pany on the Awmecrican side which is often confused in reports
with that controlled by the Davidson Brothers and the Rev.
Dr. Grant, who are the largest sharcholders in the Ballamat.
The dredge recently bought from the Treadgold people was
sledded over the iee for use on the American side from Bonanza
to Fortymile.

QUEBEC.

The Diamond Graphite Co., of New York commenced the
erection on Mr. James Cosgrove’s property at Buckingham,
P.Q., of 2 hundred ton ore treating plant with offices, boarding
houses and other accessories of a large contre of mining and
milling operations,  Mr. Geo. N. Brewer, the energetic manager
of this company, now that armngemenis have been completed
for the transfer of many valuable properties to his company
has a gang of men at work in building operations according
to plans prepared by himself during negotiations between the
Diamond Graphite Co., and some residents by the satisfactory
conclusion of which the company acquired suflicient ore hearing
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ground to run the proposed plant indefivitely,  Work on the
plant will be pushed as strongly as possible. Betweon thirty
and fifty men are employed and this number will be inreased
very soon It is proposed to run the plant by eleetricity, but
whether it will be generated at the mine or brought from 2
listanee has not been decided yet.

ONTARIOQ.

The International Nickel Co. has sent an expert to report
on the mineral Junds of the Anglo-American Co. in Fastern
Ontario.

Machinery for dressing has been installed at the sodalite
mine near Baneroft.  The demand for this stone for decorative
purposes is growing as it becomes better known,

Hon. F. Cochrane has not yvet given his decision in the
(lis‘)nlc as to the ownership of the Josephine iron mine ax it
is hoped the parties concerned may be able to arrive at a
settlement.

A valuable find of bog iron ore is reported from the town-
ship of Oakley, Muskoka. The ore is said to be almost entirely
free from sulphur. It has been tested at a Bracebridge foundry
and gives every satisfaction,

A quartz rveef has been discovered on the farmn of David
Todd, three miles from the Oso milway station.  The reef is
three feet six inches in width, and asaving one ounce of gold
per ton.  Developing work is to be proceeded with,

A smelter plant bas been set up at the I Dorado copper
mine in Hastings and will be in operation in June, A stmp
mill and rbular boiler have been ordered.  Reeent tests with
the dizunond drill show satisfactory results,

A suit for $5000 damages has heen brought by the Domimon
Improvement & Development Co., of Westport., Leeds Co,
against John Blackhall of Lanark Co. and Chas, . Eisner,
of New York, for trespass on 2 mica mine which the pluintiffs’
claim to own.

An order for 650 tons of tale from the Madoe Mine has been
received from New York. A mill is to be installed to gind
the mineral on the spot for the Canadian warket.  Hitherto
it has gone to the United States to be ground amd then returned
to Canada.

Among the mining leases cancelled during the past month
for non-payment of dues are a number in the older parts of
Ontario, including Muskoka, Lennox and  Addington, Has-
tings, Hdiburton, Renfrew and Peterborough.  Those cancelted
hitherto were in New Ontario.

Prof. Geo. R. Mickle, lecturer o mining at the school of
Practical Scienee, Taronto, who was one of the inspectors in
the Cobalt distriet last year, has been appointed, under the
Mines Act of last session. inspector of mining claims for the
present season, and has entered upon his duties,

Some fine erystals of miea have been tahen from the Smith
mine, in Burgess, Ontario.  One erystal sold for 30 00, One
cut taken out of it measured 22 + 14 wmches.  About $200.00
worth of mica a day has been mined. The mine owned by
William MecLaren is turning out mica to the value of about
§300.00 cach month,

The Atlas Arsenic Co. is proposing to work the mizpickel
ore on the Gatling property in Marmora. This ore contains
about 46 per cent of arsenic and at present prices should he
worth working. It carries also about 87 a ton in gold. The
deposits were worked at one time but have been closed for
some years.

The introduction of natuml gs at Hamilton, forming
a strong competition to coal gas, has drwn attention to the
fact that there ix a Dominion statute prohibiting the use of
gas containing carburetted hydrogen for lighting. The Mi-
nister of Inland Revenue has ordered an investigation, and
tests will be made with a view of enforeing the law.

The name of the Department of Lands and Mines has heen
changed to Lands, Forests and Mines, of which Hon, 15, Cochrane
is. Minixter. Mr. Aubry Wiate, tormerls Depnty Minister of
Laud= and Mimes, has been gazetted Deputy Munster of Lands
and Forests. Mr. T W, Gibson, formerly  Director of the
Burcaw of Mines, has been gazetted Deputy Minister of Mines.

Promoters of mining companics would do well to remember
that the act of last session of the Ontario legislature respeeting
prospectuses is now in force. It requires prospectuses of every
company  selling shares or debentures in Ontario, whether
chartered under the laws of the provinee or otherwise, to be
filed with the Provincial Seeretary and to be given to every
purchaser or intending purchaser. A penalty is attached to
negleet of this requirement.

Dr. Haanel, Superintendent of Mines, has sent to the Gov-
ernor-General a specimen of pig iron smelted by cleetrie process
during the recent experiments at Sault Ste. Marie.  The pig
iron has been beautitully ground and bevelled and enclosed on
an chonized frame.  Us amooth and shining surface, which
looks like steel, bears a suitable inseription in red letters.
Samples of the pig iron in the form of paper weighs< with suit-
able inseriptions have been forwarded to the Prume Minister
and Members of the Cabinet.

Regulations passed several years ago in Ontario with
reference to corundum lands have been revoked, exeept in
¢ of speeial agreements with J. N. Shenstone and B,
. Craig in 1899 and 1890, with the Capada Corundum Co, in
1903, and with the Corundum Refiners, Limited. in 1901 and
1905, These agreements were made to encournge the establishe
ment of corundum works at a time when the enterprise was
in it initia) stages.  Henceeforth corundum properties will be
dealt with the ~ame as other mining lands,

Part I of the Burcau of Mines Report for Ontario has
just been ismued. [tz ehief feature s Prof. Coleman’s finad
report on the Sudbury Nichel fields, which he has been invest-
igating for the past three seasons. In a chapter devoted to
the uses of nichel, Prof. Coleman advoeates a pure nickel coin-
age instead of the nichel-copper alloy now used in Canada.
Switzerland,  Austrian-Hungary and Franee have adopted it.
It has many advantages.  There are two companies at work
at present in the nichel feld. The Canadian Copper Co. and
the Mond.

Mr. 1L Baker, of Berlin, Germany, who represents the
Canada: Corunsdum Co. ine Gertoany and Russia, has been on
a visit to Cohada, and with Mr. Craig vicited the mines and
mill at Crigmont. The company is now turning ont over
300 tons a month, and will increase that amount in the near
future. At the time of writing 2 shipment of 200 tons is on
it way to Borling - A new deposit of corundum is being opened
up, of 1 more gem like charaeter, which it is considered will
be better for certain purposes. There is a large hill, with
millions of tons of this saphire like cornndum in sight.

In addition to the mines act three measures relating to
the mining industry weve pasced at the veeent session of the
Ontario Legislature. One was to amend the act 10 prevent
the waste of natumal gas and to provide for the plugging of
all abandoned wells,  This will have a tendeney to prevent
waste in our natural gas supply.  Another relates to the town
of Bruce Mines and the Copper Mining and Smelting Co. of
Ontario and validates an agreement by which the town under-
taok to exempt the Copper Co. from taxation to an extent ex-
ceeding the powers conferred upon municipalities, under the
weneral act.  The third legalizes an agreement between the
Company owing the Port-Arthur blast furnace for iron ore and
the owners of the coal and ore dock at that town.

The billz to impose a tax on mineral lands, and to authorize
a bonus to a smelter for Cobalt ores, were dropped at the late
sexsion of the Ontario legislature, there not being time to con-
sider them fully, but it is probable they will come up again next
sexgion. . The former meets with considerable opposition. A
honus will he given ‘o a smclter, only if the money comes in
some form from the mining industry, and not out of the general
funds of the provinee. A free site has, however, been promised
to the Silverland Development Co., which has secured the
right to use the German Schnetberg process and n sutable
vlace is being luohed up on the line of the Temiskaming &
Northern Ontario, where there is little timber or agricultural
land, the fumes from the smelter being most destructive to
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vegetable life. The smelter will cost about £¢00,000 and will
be'in charge of two German experts. Argentite Mining and
Smelting Co., recently organized, to carry on Mining, also pro-
poses to build a smelter if it can secure government assistance,
and Mr. Norton, its manager from New York, has been in ‘To-
ronto and North looking over the ground.

COBALY,
Silver and gold ores have, it is reported, been found in the
township of McLillan, near Sudbury.

The De Forest Wircless Telegraph Co. propose to estab-
lish their system between Haileybury and Toronto.

What is described as a silver nugget, weighing 400 l:ounds,
but which is really a mass of silver ore, was recently taken out
of the 215 foot level of the Larose Mine.

The building of the T. and N. Q. Railway has preserved
the bulk of the trade of this great northern district for Toronto
which otherwise would have been diverted to Ottawa and
Montreal.

The Abittibi region is full of great mineral possibilities
like those which have rendered the Cobalt district famous.
The latest reported discoveries made around Lake Abittibi are
most promising.

Professor Miller, provincial geologist and party, will tho-
roughly explore the Gullics limit during the summer, and in the
fall the government will begin mining operations.

The Caldwell-Mulock iron property at Temagami is to be
worked this season under the direction of Prof. Wilmot. A
number of copper properties on Lake Temagaun are also being
opened up.

The mining property owned by Shillington and Powell,
of Ottawa has been sold for $40,000. They bought the claim
last fall for §250 and during the winter spent a little money
in development.

By an order in Council the township of Coleman, except
Cobalt and Kerr lakes, has been set apart as a special mining
division under the mines act of 1906, with G. T. Smith as Mining
recorder, with office at Haileybury.

The cases of MeLeod vs. Lawson and McLeod vs. Crawford,
the facts of which were given in the April Review, have gone to
the Court of Appeal. Argument has been heard and judgment
reserved.

A suit has been entered by E. Gauthier against E. Richards,
of Cobalt, for the specific performance of an agreement for the
sale and delivery of 500 shares in the Foster-Cobalt Mining Co.,
or damages to the amount of $1,000.

Dodge vs. Cobalt Merchants Mining Co. is an action arising
from a dispute over mining claim No. 220 recorded in the Temis-
kaming Mining Division. The question is whether an agreement
should be carried out, the time which was agreed upon having
expired.

A suit has been entered by C. D. Scott against M. G. Hunt
and the Red Rock Mining Co., to prevent Huat from dealing
with money or stock of the company, and the company from
giving Hunt stoek until a matter in dispute is settled.  Thirty
acres of mineral land is involved.

Machinery is being installed at the Columbus Mine near

Cobalt. As the shaft went down the vein matter improved in °

a very marked way, but a considerable inflow of water was
encountered, making necessary the installation of a pumping
plant.

.

The explosion of seven and a half tons of dynamite at
Cobalt has drawn attention to the danger of keeping such a
large amount, of cxplosives in one place.  That such an explo-
sion could take place and no one be seriously hurt is little short
of miraculous.

The Montreal Cobalt Mining Company, who have a claim
of 107 acres of mining lands on the Montreal River, adjacent
to the Gillies limit, are making active preparations for deve-
lopment work., A diamond drill has been ordered and a large
force of men will be employed.

The Cobalt Contact Silver Mines Co., Limited, has purchased
the ‘pmportf' of The Green Silver Mines Co., Litited.  An order
in Council has been passed authorizing a change of name from
the latter to the former. New York capital is interested in the

purchase. It is proposed to divide the property into single
acre blocks and lease the alternate ones on working conditions,
as is done in some of the western mining eamps.,

The statement which has appeared in some of the news-
papers that the proceeds from the sale of mineral rights and per-
centage from minemls mined on the Cobalt town site and the
right of-way of the T. & N. (). Railway, ave to be applied to an
extension of the milway to James Bay, is unauthorized. The
money will go into the general funds of the commission and
may or may hot be used for an extension.

The Cobalt Standard Mining Exchange is about to erect
a building to cost §20,000, on a lot for which $15,000 cash was
paid, or 8215 a foot. Property on the Main Street of the north-
ern silver town is soaring. Latchford, 8 miles south, at the
crossing of the Montreal River, is also growing. In prospecting
for gold north of the town a 12 inch vein of quartz carrying
gold and copper was discovered. Cobalt-bloom and ealcite
were also found.

Considerable interest is taken in the system of hydraulic
prospeeting by washing the soil and moss off the reck by means
of a powerful stream of water, instead of trenching, which has
been in use hitherto at Cobalt. The water will have to be
pumped, but even then it will be cheaper and more effective
tian trenching, A great deal of the prospecting done last
year was very superficial and it is probable some rich veins
ive been passed over.

The terrific_explosion of 74 tons of dynamite at Cobalt,
on May 18th., did very little damage as compared with what
wight bhave happencd. A few panes of glass were broken,
some shacks destroyed, and a number of persons received bruises,
contusions, and suffered severe momal distress, as the court
reporters say, but otherwise the explosion secemed to have done
but Jittle harm.  About fifty houses in thie French section were,
however, burned when the fire that had been mging in the
near-hy woods spread to the town,

The question of the supply of pure drinking water is still
the great and pressing need, though it is now about to be met
as a firm of Ottawa contractors have secured the franchise for
the new water and eleetric light service to be installed in the
town, and in time extended to all the surrounding camps.

Construetion work is to commence immediately, and
water will be conveyed in pipes from Clear Lake. The fran-
chise is to extend over a period of ten years. The water rates
are to average $2.50 per quarter.  Arce lights are to be £6 and
88 per annum. The contract price for the plant is $60.000.

A dispute has arisen between one Pettifer and one Sands
over an iron property at Temagami. Sands was informed by
a J. P, that if he wished to obtain the property he must have
a survey made, and he ordered it to be done. Before it was
made the statutory time had expired, Pettifer, who had been
negotinting  for its purchase, then applied for the property
and complied with the conditions. ‘The Minister of Il.:mds
and Mines has staged the lease to Pettifer pending an invest-
igation and the matter will prohably go ‘w[orc the courts.
The point is whether the fact that Pettifer was dealing with
Sands for purchase precludes him from getting a lease.

The silver property of W. R. Smyth, M.P.P.,, adjoining
Clear Lake, immmediately south-west of the town site of Cobalt
has been sold to the Clear Lake Mining Co., which will proceed
with development work at onee. Mr. Smyth retains consi-
derable stock in the company. The same company will work
a vein of rich ore under Clear Lake, which has been discovered
by means of the diamond drill.,  They will immediately pro-
ceed to sink a shaft, the water heing kept out by means of o
crib.  The property is owned by Messrs W. J. Gren, Hyland
and others of Toronto and the diamond drill tests were made
by Major Gordon. The Clear Lake Mining Company, which
will work the two propertics, will be capitalized at $650,000.

As was anticipated, a great deal of litigation has arisen in
connection with Cobalt mining properties.  One of the most im-
Porumt cases is that now being tried before Chancellor Sir John

Joyd, without a jury, at the Toronto assizes. It is brought
by the Attorney General of Ontario against Edward C. Hargrave,
of Bay City, Mich., I. M. Rutherford, of Niagara Falls, C. G.
Williams, of Montreal, and the White Silver Mining Co., of
Toronto, to set aside the leases for 80 acres of mining lands
which it is alleged were obtained by fraud. The claims were
staked out by George Ilanes, of Windsor, who swore that he
discovered valuable mineral.  Douglas C. h:\_\'mond, a student

of the School of Practical Science, Toronto, had also applied for
leases of some of the claims which Hanes staked out. A large
number of witnesses are being examined, and the case is stub-
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bornly fought. PFrom the large interests involved and the
valuable property at stake it is probable the ease will go to the
Privy Council before it is finnlly disposed of. There are a
number of other similar cases.

The Temiskaming and Northern Ontario Railway commis-
sion, which recently called for tenders for mining concessions
on the town site of Cobalt and on the right-of-way of the rail-
way, has accepted the offer of the Cobalt "Town Site Mining Co.,
a joint stock company made up of a consolidation of all the
interests involved for the soutlfewest 37 acres of the town site.
The company pays a cash bonus of $35,000. For the north-
west 40 acres negotiations are going on with one of the tenderers.
For mining rights on the railway right-of-way nothing could be
done in consequence of the action taken by the La Rose Mining
Co.. which applied for an injunction restraining the commission
from disposing of or dealing in any way with the winerals on
that portion of the right~of-way which runs through mining
location J. S. 14, which belongs to the La Rose Mine. When
the question came up for argument it was established that the
La Rose Co. had no right to the minerals on the right-of-way,
that they were specinlly excepted in the lease, and that the
company paid rental and purchase for only 37 acres, the other
3 acres out of the 40 belonging to the commission. The in-
junction was therefore refused, and the commission is at liberty
to award the right. Tt is understood that a number of offers
have been received. There are also mining rights on some
small lots to be disposed of, which the commission has decided
to grunt to each of the individuals interested, if they wish them.

NOVA SCOTIA.

The Miemace Gold Mining Company is a combination of
three properties on the well-known Leipsigate fissure vein, of
which Mr. E. R. Faribault of the Geological Survey of Canada,
Professor Crosby of the Mass. Institute of Techunology and
Professor Preswick of Cornell University, have been pleased
to take special notice.

The last 21,000 tons or ore taken out of this vein yielded
over $216,000.

A mweeting of the sharcholders of the Brechenridge & Lund
Coal Co., was held at Lundbreck, Alta,, recently. The com-
pany’s business was found to be in a very satisfactory condition.
A 600 horse power engine and boiler, With up-to-date mining
machinery, is now installed, the working shaft is 360 feet deep,
and goes through coal all the way down, exeept about twenty
feet of surface. The machinery 1s capable of lifting screening
and shipping 800 to 1,000 tons per day. The coal is a fair
domestic coal, and is in great demand wherever it has been
tested. The town of Lundbreek is ealled after the mine.

The installation of the new 100 H. . Boiler at the Micmac
is completed and it will immediately be put into use. The
shaft house is now supplied with three boilers of this size and
they have just enough power to keep development work going
until electric power is brought to the mine.

The drifting for the month of April opened up something
over S100,000 in ore. What the management believes to be
the record for drifting in quartz and whin-rock, was brokin
in the 300 foot level east.  This drift was driven 101 fect in
26 double shifts with a MacKiernan 2} inch drill, handled by
one man. The cost for running this drift was $2.35 per foot,
including its proportion of the pumping and hoisting expenses.
The 15 stamp mill is running night and day on quartz taken
out in development work.

COAL NOTES.

Shipments have heen fairly active from Port Hastings.

A census of Frank lately taken shows that town to have
a population of slightly under 700 people.

"There are two hundred men on the pay roll at the Allan
Shafts. The number is being added to daily

According to Mr. Fred. Wanklyn, the Dominion Coal
Company will make the largest output of its history this scason.
The coal is in demand and sales are excellent.

The strike at Springhill was arranged by a compromise.
The men asked 38 ceiits and yardage. They accepted 36 cents
straight. This rate should enable them to make a good wage.

The Dominion Coal Co. has a party out surveying n road
from their main line to the Company’s areas on the Lingan
side.

The Inverness Ry. & Coal Co. have purchased a small
steamer of light draught for the costal trade.

_ Shipments from  the Springhill Collieries, of the Cum-
berland Railway and Coal Company for the month of April
were 30,980 tons.

The Pacilic Coal Co. has ordered two 150 horse power
boilers from the Robb Engineering Co. for their mine at Bank-
head, Alberta.

The Acadin Coal Company is making extended improve-
ments and additions at the Allan shaft, and expects to have a
largely inereased output of coal as soon as these improvements
are completed.

A C. P. R, surveying party has begun work locating
a line to the Diamond Vale Coal Iron Company’s mines
on Quilchena Creck, through which they pass on their way
through Aspen Grove en route to the Similkameen. :

Mr. John W. Johnston is manager of the Mabou Collicry,
N.8. He was recently in Westville, arranging for shipping
facilities during the scason. The Mabou coal meets with a
ready sale for domestic and steam uses.

The Dominion Coal Company are banking a large quantity
of coal at the Dominion No. 2 banking station. The bank
there has grown to goodly proportions during the past two
weeks.  There are upwards of one hundred men employed at
the bank, which now amounts to about 250,000 tons.

A. C. Curry, of Rhodes, Curry & Co., Sydney, recently
visited Dominion No. 2 Caledonia and the other collieries. The
Rhodes Curry Company have a large contract for the erection
of miners houses for the Dominion Coal Company. In all,
61 houses are to be built at Dominion No. 2, of which twenty-
two are now completed. The Company have commenced
work on the houses at Dominion No. 6, of which they have
erected over two hundred.

The Crow’s Nest Pass Coal Company are putting out from
17 to 18 thousand tons per week and the International Coal
& Coke Commany at Coleman, which is practically still in its
infancy, about 6,500 tons per week. They are selling a consi-
rable quantity of coal to the Canadian Northern for shipment
to Edmonton,

The bulk of the Crow's Nest coal goes to the Great North-
ern Railway company and the C. P. R., besides supplying coke
to the sinelters.

News comes from the Joggins to the effect that the men
have had a proposition made to them by the management for
a two years contract on the present basis of pay. The Com-
pany are contemplating many improvements, and the invest-
ment of considerable new capital, but they do not care to £0
ahead with labor conditions in uncertainty. The men have
been well sutisfied with their present pay, and it seens certain
they will accckt. It is also stated that the eompany intends
vaying the back wages due the men by the old company, amount-
ing to about $7,000. Twenty-six per cent. of the original
amount was paid several months ago, and it was thought then
that this would be the only dividend the men would get. It
now seems reasonably certain that they will get all.

‘The management of the Acadia Coal Company has employed
a large number of men with teams to grade their grounds in
the vicinity of the Allan shafts. The large seam of 47 feet
thickness is turning out good coal, while the smaller 19 foot
seam in No. 2 shaft is also proving excellent. The new stecl
bank-head will cost $50,000.

Important experiments are being carried on by the naval
authorities at Portsmouth to ascertain the extent of the steam-
ing properties of Welsh coal which has been improved by storage
in the sea. Eighteen months ago iron crates each containing
two tons of coal, were sunk in the big basin in the dockyard.
At the same time a similar quantity of coal was carefully stored
in the open air at a coaling point and sheltered by tarpaulins,
At intervals of six months two ton samples of each storage
have been taken carefully and burned. The results have shown
conclusively that by the submarine storage of coal its calorific
value steadily increases, while by storage in the open air a
decided decrease is shown. At naval coaling stations in the
tropics the decrease in calorific value is very great.

The Admiralty is satisfied with the physieal and financial
advantages of submarine storage, and has now directed that
experiments be made to ascertain its practicability on a large
scale.  The difficulty is that submerged coal must be dried
before it is used, or otherwise the superficial moisture would
soon cause spontancous combustion. Close confinement in
the bunkers of warships is the only method of drying heretofore
attempted. Spreading quantities of thousands of tons in the
open air has not been feasible. -
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THE DAVIS PROTECTED TRANSIT.

Bvery engineer who has had to use surveying instruments in
mines or in a diflicult country knows how wueh trouble divt, and
dust, and wet ean cause.  Messes. J. Davis and Co., Limited, of
Derby, England, have brought out a transit instrument specially
designed for surveving in metal mines.  The prineipal feature in
this is that all the ecireles, verniers, draw tubes, and serews are
})‘rolv('tcd by wmetal CoVerS, the verniers l)qing read under glass,
The teleseope is 73 in long, and has a i in, aperture, the eve-
picce being “18 dinmeters and inverting.”  Both the objeet

glass and eve-picee are protected with mud, min, and dust
guards.  There is a -1 in. graduated level under the telescope.
The horizontal cirele ix - in. in diameter, and is provided \\'illll a
double row of figurex from 0 deg. to 360 deg. The vertieal
cirele is also 4 in. in diameter.  The instrument is made either
in gun-metal or alumintum, weighing in the former metal 18 b,
7 oz., and in the latter 15 1b, 1 oz, the weight of the legs in each
case being included.  The cut shown herewith gives a good idea
of the instrument.

BOOK REVIEWS.

Jd Guide to Minerals and Rocks.—Prof. Willet . Miller,
Provincial Geologist of Ontario, ix the auther of a new
book on the study of minerals.  This little work comes out at a
very opportune moment, having been written for the instruction
of those who have but a rudimentary knowledge of rocks,
minerals and geological phenomena.  Professor Miller occupied
the chair of geology in the School of Mining at Queens', and
having had a long experience in teaching, is enabled to handle
the somewhat difficult subject he has chosen, ina tueid manner.,

He deals firstly, with the materials which go to make rocks,
and then gives some examples of the oceurrence of these rocks
iy the more get-at-able parts of Canada. e has chosen photo-
graphs to illustrate his subjects, and we think they have been
well chosen; they are certainly far more illuminacdng than the
usual diagrammatic cuts which are used in such books,

The physical characters of minerals are explained at some
length, and the minerals are themselves ilustmated from photo-
graphs,  Chareteristic fossils are also shown, and the geo-
logical history of the world is touched upon as fully as the
limited space at command permits.  Moreover, the cconomic
side of the subject iz not neglected, while chemical and blow-
pipe tests are given that should enable any reader of ordinary
intelligence to determine the simpler metals, A very good
feature of the bhook is a table giving the commercial vatue of
cortain minerals, ores and metals.  There is also 2 good biblio-
graphy for the guidance of those who would delve decper.  “The
Copp, Clark Company are the publishers; the price is §1.00.

Producer GGas.—The latest. and in many respects the most
thorough, treatize on Producer Gas and Gas Producensis that by
Samuel S. Wyer, recently published by the Engineering and
Mining Journal, New York. The use of fuel gas has attracted
considerable attention, and important advanees and industrial
developments have been made therein quite recently.  These
will be found minutely contained in this well written book. The
author is at the head of his profession, and is an acknowledged
expert on producer gas. His numerous experiments should
prove interesting and useful to all chemists. metallurgists, ga
engineers and others who wish to keep themselves posted inan
important branch of metallurgy.  Price $1.00.

INDUSTRIAL NOTES.

The Golden Horn Mining Company have purchased a
Huntington mill from the Allis-Chalimers Bullock Co., of Mont-
real, ‘The contraet cealls for delivery this summer,

The Penn Hardware Company, Reading, Pa., are installing
a 150 horse power Koerting gas eneine to be run on producer
ras furnished by o Koerting suction producer.  The entire plant
i3 supplied by the De La \’vrgno_.\i:whim- Co., New York.

The Rush Bay Golden Horan Mining Co., of Rat Portage,
Ont., recently purchased from Allis-Chalmers-Bullock, Limited,
Montreal, a mining plant including a Huntington Mill, two
Overstrom Coneentrators, and Accessory Machinery,

In addition to the office recently established in Oakland, at
No. 906 Broadway, the Alliz-Chalmers Company, Milwaukee,
Wisconsin, has opened quarters in the Atlas Building, 602
Mission Street, “ New” San Franciseo, where its representatives
may be found in readiness to transact all necessary business.

The Financier and Bullionist, of London, issued on April
25th a very handsome speeinl Canadian supplement.  The
great industrinl and agricultural development l‘mt is going on
in the Dominton was laid Liefare the readers of the Financicr
and Bullionist with great detail and considerable utility.  Such
special specimens should be of value in ealling attention to the
attractions of Canada as o field for investment.

The Fulton Iron Works, San Franeciseo, have notified the
Canapay MiNive Review that their entire stock of cataloues,
bulleting, cireulars and  photographs were destroyed in the
recent fire in that city.  Patrons of the firm will have to wait
a little tine for bulletins such as the firm has been in the habit
of issuing. It will not be long, however, before, with charac-
teristic energy, the Fuhton Iron Works will be running as of
Yore.

A new electrolytic generator, which will have the effect of
more than doubling the capacity of the eleetrolytie refinery of
the Canadian Reduetion works at Trail, B.C., has been ordered
from the Canadian General Eleetrie Company's works at Torontoe.,
The new set is rated at 400 kilowatts.  There are two sets of
generators in use cach being mted at 1221 kilowatts, ‘The
new set iz, therefore, more than 24 times the capacity of those
inuse,  The plant ordered will cost $20,000.

Messrs. WO HL G Mussen & Co., of Montreal, have been
wiven the representation of the Wilftey Ore Concentrator Syn-
dicate’s manufacturves in Canada. These machines are the
Wilfley slime tables and the MeDermott sizers.  They are con-
sequently the only firm authorized to offer Wilfley tables in the
Dominion. OF these tables there are 250 already in use in the
diferent mining comps of the world. The McDermott  sizer
was designed for 2 more acceurate sizing of crushed before dress-

ing.

The Canadian Rubber Co. of Montreal, Limited, have now
placed on the marhet their new * Keystone” Side Wire Tire,
This Tire has many features not to be found in any other make.
The company have exclusive control of the patent rights for
mantfacture and sale throughout the Dominion. A large
amount of business has been booked, and the carringe and
haek trades are displaying great interest in the new Tire, which
i> adjudged by experts to be superior to anything yet put on the
market.

The Kobbe Company, 1 Hudson Street, New York, are
sending out a copy of H. D. Crippen Mfy, Company’s new
atalogue No. 10, covering the design and application of the
Box Eleetrie Drill.  In addition it contains full information on
electric hoists, blowers, generators and converter sets, in fact
it deals with everything required for a complete eleetrie mine
installation.

Messrs. Keating & Dimean announee that they have opened
offices at the Home Life Building, Vietoria Street, ‘Foronto,
where they will carry on business as Civil Engineers, special
attention being given to [lydraulic, Municipal, Electrical and
Indu-~trinlunder akings.

The Sullivan Machinery Company, of Claremont, N.11., and
Chicago, 1., has issued a very neat pamphlet, entitled “Coal
Mining by Machinerv.”  Its aim is to give a lucid deseription
of the machinery manufactured for conl mining by the Sullivan
Machinery Company, together with an outline of the way each
machine is used. The Sullivan pick machine, the shearing
machine, and the chain clectrie machines, as well as the Sullivan
diamond prospeeting core drills and the four-stage and two-
stage air compressors, are illustrated and described. This
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little publication will be of considerable interest to all those
who are emguged in mining coal. It will be ~ent upou applica-
tion to the Sallivan Machinery Company, Railway Exchange.
Chicago, if the Cavapiay MiNing REVIEW iz mentioned.

The application of eleetrivity to mining, espeeially where
water power is avatlable, is recognized as g il:uul_\' aud ccona-
mical method of operation.  Among recent sales for thix pur-
wse by Allis-Chalmers-Bullock, Limited, Montreal, were a 60
uwp. Induction Motor to drive a two-stage Centrifugal Pump
and a 50 hp, Induction Motor to drive a sixestage Centrifugzal
Pump, with the necessary Transformers, ete., to the Dominion
Copper Co., of Phaenis, B.C 5 2 900 hap., tvo 300 hup., a 50 hp.,
and a 25 hp.  Induction Motor for generad work, and a -0 h.p.
Induction Motor to drive a two-stage Centrifugal Pump to the
Asbestos & Ashestie Co., of Ranville, Que., and a 73 h.p. Tndue-
tion Motor driving a Compound Nir Compressor for general power
urposes and a 1153 ko, Generator for lighting purposes to
hl:u-khurn Bros. for their Mica Mines at Perkins Mills, Oue.

Toronto ix to have the most up-to-date five fighting ap-
paratus in the Dominion, new turbine pumps and power tahing
the place of the fire engines.  This systein has been a complete
sueeess in iladelphia.

The turbine pumps now building have a eapacity of 5.000,-
000 gallons of water every 24 hours, at a maximum pressure
of 300 pounds to the square inch.  The water will be supplied
to a high pressure piping net work, covering the distriet to be
protected.

The pumps are always ready to work— the steam is up -
and when fire breaks out, all that is necessary is to couple on
the hose to the fire phigs, and the water pours out.  This does
away with fire envines altogether,

The Canadinn Westinghouse Company have the contract
for this new pumping station and are supplying two 1,100 horse
power Westinghouse-Parsons steam turbines,

The pumps are of the two-stage turbine type and manu-
factured by ‘The John MeDougall Caledonian lron Works of
Montreal,

THE MINING AND INDUSTRIAL SHARE
MARKET.

(Specially reported far the Canadian Maning Review, by Robert
Meredith & Co., Mining Brokers, 57 St. Francois NXavier St.,
Montreal).

The market has undergone a considerable change, during the
ast month.  Prices are firmer, and the volume of business has
l:m,:(-l,\' increased.  Encournging news from the mining districts,
and the prosperous condition of the country generally, is creating
a confidence in the public in mining ventures, and aetive specu-
lation in these properties seems nearer at hand, than was antei-
pated some little time ago.

Reports from the Cobalt district are not of a nature to en-
thuse the speculator. Outside of the few proverties that are
being worked, and show good returns, there is no actual mining
going oh.  Prospectors and promoters are asking absurdly
Bigh prices for locations, and bave practically driven would-be
investors away,

In industrial shares there has been only a limited amount of
trading, but prices ave firmer. ‘The most promising amongst
them, are the Dominton Iron & Steel issues, Satisfactory
reports of the company's condition have given confidence to
the public, and made the shares 2 more speculative commodity.

The latest quotations are as follows:—
Bid. Asked.

Can. Cons, Mines ... ... ... ........ 128 132
Can. Gold Fields. .. ... ... . . o6l 074
Grmby Con=.. . . . ... . L. 123 1234
Rambler Cariboo . .. .. .. e e 23 23)
NorthStar. . ..o v it 01 —
Moute Cristo ..o ..ot 024 03
White Bear.... .... . e e 06 06}
California, .........  ...... e 02

Virginia ... ... ..., o . 02 05
DeerTrail ..o civi o . 014 02}
Tnternational Coal ........ ... ... . 47 49
Sullivan............ ........ R 021 03}
Jumbo ............ ... 0. L 25 26
Cariboo-McKimney. . ... 02} 03
Dominion Coal (conmmon).......... . 78 79
Dominion Coal (preferred). ... ......... 119 120
Dominion Iron & Steel (commony. .. ... 30 308
Domninion Iron & Steel (preferred). ... .. ]2 S3
Intercolonial Coal (common). ... ....... ——-- ———
Intercolonial Coal (preferred) ... ....... — —
Nova Scotia Steel & Coalo ... ... 67 G7h

Nova Scotia Steel & Coal (preferredd. .. . — —

MINING INCORPORATIONS.

ONTARIO AND QUEBIEC,

Canadian fron & Foundry Company. Lid.-Capital $2,000,-

oy

00000 in shares of $100.00 each.  Head Office, Montreal.

The Montreal Reduetion & Smelting Company, Ltd.—
Capital $2,000,000.0), in shares of $5.00 each.  Hend Office
Montreal, '

The Mining and Lands Development Company, Ltd. -

Capital $10,000.00, in shares of $100.00 each. ~ Head Oflice
Toronto.  Provisional Direetors;  Messrs. William Alfred Prese
ton, William James Eluott and Robert Davidson Hume.

Hudson Bay Extended, Limited. --Capital §50,000.00, in
shares of 8L0OO each, THead Oflice, Toronto, Provisional
Divectors: Mr. John Walter MeDonald, Hlln Alexandrin Feaneis
and Mary Ann MeKexsoch.,

The Amalgamated Petrolewmn Producers, Limited.---Capital
£10,000.00, in shares of §50.00 each. Head Office, Belleville
Ont. Provisional Directors: Messtx. Catneron Brown llugl;
Quinlan and William Neshitt Pontoun. !

Mining Development and  Seeurities Company, Limited.
~Capital §150,000.00, in shares of $31.00 ecach. ead Offiee
Tovonto,  Provizional Directors: Messrs. Walter Herbert Gates,
Edward Stuart, Clitton Griffith, and Harevey Nelson Barry.,

Silver Ledge, Limited.—Capital $20,000.00, in shares of
310,00 each. Head Office: Toronto. Provisional Directors:
Messrs, Mexander Montgomery, Bwart Reginald Lynch and
Alice Scott. *

North Cobalt Land Corporation, Limited. Capital $40,-
000.00, in shares of $1.00 each. Head Office, Toronte.
Provisional Directors: Messrs. Geo. Stevenson, William James
Clark, Mary Lambert, Annie Bell and Emeline Roberston.

Findlay Mining Company, Limited.-~Capital $20,000.00,
in shares of $1.00 cach.  Head Office: Windsor. Provisional
Directors: Messrs. Luke Hitcheock Broadwater, Job Grafton
Kimmell and Termance McManus.

Troquois Cobalt-Silver Mining Commany, Timited——Capital
smn.nno.nol in shares of £1.00 each.  Head Ofice: Hailexbury
Ont.  Provisional Directors: Messrs. Charles Arthur Richard.
son, Joseph Law Wheeler and Harvey Driffill Graham,

The Silver CHff Mining Company, Ltd.—~Capital $2,000,-
000,00, in shares of $1.00 cach, Head Offide: Ottawn.,  Pro-
visional Directors: Messrs, Walter. Dymond  Gregory, Henry
Folwell Goodheram and Harvey Nelson Barry, i

Silver Wonder Mining Company, Limited.~Capital $300 -
000.00, in shares of $1.00 cach, Head Office: Toronto. Pro-
visional Directors: Messrs. Archibalt Thomas Struthers, Lachlan
Mackay and William Henry Syms,

The Buffalo Miues, Limited.--Capital §£1,000,000.00, in
shares of $1.00 each.  ead Office; Toronto, Ont.  Provisional
Dircetors: Messrs. Alexander MeLean  Macdonnell,  Arthur
Carson MeMaster and Thomas Herbert  Barton.

Qllen Lake Mining Company.  Limited.—Capital $500,-
000.00, m shares of $1.00 cach. “Head Office: Toranto, Ont.
Provisional Directors: Messrs. Alexander MeLean Macdonnell
Arthur Carson MeMaster and George Reginald Geary. ’

4

The Lake Abitibi Navigation and Trading Company
Limited.—Capital £10,000.00, in shares of $100.00 each. Head
Office:Parey Sound, Ont. Provisional Directors: Messrs., John
Galna, Willimm Fritz Thomson and William Ross Smyth,

Bewver Silver Cobalt Mining Company, Limited.~Capital
$500,000.00, in shares of S1.00 each.  Head Office, New Liskeard
Ont.  Provisional Directors: Messrs., Andrew Devine, K:llii
Farah and Louis Vineberg,

Dotwnion Cobalt  Mining and  Development Company,
Limited.—Capital §150,000.00, in shares of $1.00 cach. Head
Office: Cobalt, Ont.  Provisional Directors: Messrs. Robert
Kenneth Lindsay, Johm Thomas Later, Walter Williams,

The University Mines, Limited.—Capital $1,000,000.00
in shares of $10.00 cach. Head Office: Toronto. Provisiona
Direetors: Messrs. Geo. Glendinning, William John Blair and
Iugh Livingstone Kerr. i

The Columbus Cobalt Silver Company, Timited.—Capital
£450,000.00, in shares of $1.00 each. Head Office: Toronto,
Ont.  Provisional Directors: Messrs, Harry Sydney Pritchard,
Frederic Watt and Frederick Clarence Jarvis,”

North Range Nickel and Iron Mining Company, Limited.
~—Capital $1,000,000.00, in shares of $1.00 each. Head Office:
Sudbury, Ont. Provisional Directors: Messrs. William Joseph
Bell, Alexander Burton Gordon and Joseph Morin.
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The Albert Mining Company, Limited.—~Capital $375,~
000.00, in shares of $1.00 each. flcml Oflice, Toronto, Ont.
Provisional Directors: Messrs. Samuel James Pickering, William
John Brown and John Lewis.

The Cobalt Chartered Company, Ltd.—Capital 8350,-
000.00, in shares of $1.00 each. Head Office, Haileybury,
Ont.  Provisional Directors: Messrs, Frank Law, Allan Lebean,
Bdward Eugene Beleourt, Joseph Napoléen Rattey and Henn
Letourneau.

The McKinley-Darmgh-Savage Mines of Cobalt, Ltd.—
Capital £2,500,000.00, in shares of $1.00 cach. Head Office,
‘Toronto. Provisional Dircctors: Mr. Geo. Wishart Spence,
Ada May Duncan, Ada Agnes Rogers, Lilian Murray Heal and
Susan Whittaker,

Cobalt and Hudson Bay Development Company, Limited.
—Capital $100,000.00, in shares of $1.00 each. Head Office:
Hailevbury, Ont. Provisional Directors: Messrs. James Ed-
ward Day, John Michael Ferguson, Edward Vincent O'Sullivan,
Arthur Herbert Day and John Joseph O'Sullivan.

The Cobalt Standard Mining Exchange, Limited. Capital
§10,000.00, in shares of $10.00 each. Head Office: Cobalt, Ont.
Provisional Directors: Messrs. John Walter McDonald, Herbert
Langell Dunn, Albert Ernest, James Blackman, Ella Alexandria
Francis and Mary Ann MeKessock.

The Eurcka Silver Mining Company, Limited.—Capital
$100,000.00, in shares of §1.00 cach. Head Office: New Lis-
keard, Ont. Provisional Directors: Messrs. Byron  Field,
YEdward Milton Goodman, James Latch Brown, Robert Herron
and Henry Hartman,

The Silver Crown Mining Company, Limited.—Capital
$500,000.00, in shares of $1.00 each, Head Office: North Bay,
Ont. Provisional Directors: Messrs. Robert Handley, John
James Connolly, Charles James Murphy, Charles James Roberts
and William Pennington Allum.

The Steep Rock Development Company, Limited.—Capital
$150,000.00, in shares of $1.00 cach. Head Office: Fort Frances,
Ont. Provisional Directors: Messrs. David Croal McKenzie,
Alexander Mills, Thomas Rawn, George Webster and Adeliner
Snyder.

Montreal River Silver Svadicate, Limited.—Capital $200,-
000.00. Head Office: Toronto, Ont. Provisional Directors:
Messes. William Hamilton Wylie, William John Aikens, Richard
Thomas Mussen, Charles Exley Calvert and William Thowas
Henderson.

The Gilpin Cobalt-Silver Mining Company, Limited.—
Capital $500,000,00, in shares of 81.00 each. Head Oflice,
Toronto, Ont. Provisional Directors: Messrs. Arthur Albert
Daniel, Robert Frederick Wilton, D’Arcy Bolton Gilpin and
Mildred Wessonah Mayer.

The Sudbury Cobalt Mining Company, Limited.—Capital
£300,000.00 in shares of $1.00 each. Head Office: Sudbury,
Ont. Provisional Dircctors: Messrs. John Timothy (’Connor,
Delphis Matthew Morin, Lawrence (YConnor, Norman Thor-
quil Hillary and James Arthur Mulligan.

The Cross Lake-Consolidated Mining and Milling Company,
Limited. Capital $1,000,000.00, in shares of $1.00 each. Head
Office, Toronto, Ont. Provisional Dircctors: Messrs. Frederick
Rielly, Heary Mortimer Murton, John Bogert Bartram, Grace
Sutherland and Edna Denton.

Wendigon Silver and Copper Mining Company, Limited.
—Capital $100,000.00, in shares of $1.00 cach. Head Office:

Windsor, Ont. Provisional Directors: Messrs. Andrew Green
John Alexander Hunt, James Wesley Hamna, John Wigle and
Albert Doumouchelle,

Argentite Mining and Smelting Co., Limited.—Capital
$1,000,000.00, in shares of $100.00 cach. Head Office: Toronto.
Provisional Directors: Messrs. Geo. Charles Loveys, William
Beardsley Raymond, Irank Ford, John, Francis Hope Me-
Carthy :nd James Miller Ewing,

Lawson Cobalt Silver Mining Company, Limited, —Capital
$500,000.00, in shares of $1.00 each. Head Office: Eganville
Ont.  Provisional Directors: Messrs. Walter Lawson, Donald
Fisher MeGregor, John Brady, Duncan James McEwan and
John Leopold George.

Ontario Tron and Steel Company, Limited—Capital $500,-
000.00 in shares of $100.00 each, of which two thousand five
hundred shares to be Preference Shaves.  Head Office: Toronto,
Ont.  Provisional Directors: Messrs. David Mublfelder, Joseph
Lippman Steefel and Willinm Manley German

Wolstrees Cobalt Silver Mining Company, Limited.—Capital
$230,000.00, m shares of $1.00 each. Mead Office: Windsor,
Ont.  Provisional Directors: Messrs. John Williiin  Wolst,
Frederick  Stephen  Kratzet, Anthony Brinkmann, Charles
Olin Campbell, Alexander Campbell, IFrancis Herbert Warren
and George Ienry Hett.

The Windsor Dredging Company, Ltd —Capital $40,000.00,
in shares of 8100.00 cach. Iead Office, Windsor, Ont. Pro-
visional Dircctors: Messrs. Albert Frederick IHealy, Adolphe
Peltier, William Johnson MecKee, Henry Wm. Alian, Arthur
Bertram Drake, Geo. EFrasmus Brooks and Walter Leishman
McGregor.

The Green Rock Mining Company, Limited.—Capital
£600,000.00, in shares of $1.00 cach. Head Office, Sault Ste.
Marie, Ont, Provisional Dircctors: Messrs. Charles S. Me-
Lachlan, John Burk Kelly, William Henry Darcy, James John-
son Lyon, George Frankhn Wheatley, Robert Chadwick and
Robert Henry.

The Detroit & Cobalt Development Company, Limited.—
Capital 825,000.00 in shares of $100.00 cacl]). flead Office:
Windsor, Ont. Provisional Directors: Messrs. John Lawrence
Lrnst, Clarence Howard Gowman, William Henry Lehman,
élcﬁander Gould Thomson, Timese Lemay and Orrin Preston

ulley.

The Ohio Cobalt Mining Company, Ltd.—Capital £60,000.00,
in shares of $10.00 each. lead Office: Haileybury, Ont. Pro-
visional Directors: Messrs. Howard Hugo Smith, John Charles
Ross, Benjamin Rush Dawson, William B. Franey, Andrew
Scott Buckingham, Robert Morse Francy and Hervey Garrett
Mooney.

BRITISH COLUMBIA.

The Pheenix Amalgamated Copper Mines, Limited.—
Capital $5,000,000.00, in shavres of $10.00 each.

Bear Ilydmulic Mining Company, Limited. Capital
$250,000.00, in shares of $1.00 cach.

Canada Western Oil Company, Timited. Capital $500,-
000.00, in shares of §1.00 ecach.

Pheenix  Amalgamated Copper Mines, Limited.—Capital
$5,000,000.00, in shares of $10.00 cach.

“TEF’HEN HUMBLE’S”

=272 PATENT SAFETY DETACHING HOOK,

With Automatlic Lowering Arrangement.

In use throughout the Mining World, owing to its Simplicity, Certainly of
Action and Security. For the prevention of accidents by over-
winding at Mine Shafts and Furnace Hoists.

7,000 IN USE
SOLE MANUFACTURER:

STEPHEN HUMBLE,

Westminster Chamber, 9, Victoria Street, London, S. W.

Telegrams—*“SterseNn HuMBLE, \WESTMINSTER.”

WOREKING ORDER

DETACHED AND SUSPENDED.
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PROVINCE OF QUEBEC

The Attention of Miners and Capitalists in the United States
and in Europe is invited to the

Great Mineral Territory

Open for Investment in the Province of Quebec.

Gold, Silver, Copper, Iron, Asbestos, Mica, Plumbago, Phosphate,
Chromic Iron, Galena, Etc.

Ornamental and Structural Materials in Abundant Variety.

The Mining Law gives absolute security to Title, and has been

specially framed for the encouragement of Mining.

All mines belong to the government of the Province on all

unsold lands and on all those sold since the 24th of July 1880
but gold and silver are always reserved, whatever may be the
date when the land was sold, unless it be otherwise mentioned
in the patent.

The government grants PROSPECTING LICENSES for
lands on which the mines belong to it, giving the holders of such
licenses the first right to purchase the mines. In the case of
lands where the surface alone is sold, the owner of the surface
may be expropriated if he refuses an amicable settlement.

The price of prospecting licenses is $5.00 per 100 acres on
surveved lands and per square mile on unsurveyed lands. If
the surface has already been sold, the price is only $2.00. They
are valid for three months and are renewable at the discretion
of the Minister.

When mines are discovered, they can be bought or leased
from the government. The purchase price is as follows:

Mining for superior metals on lands situate more than 12
miles from a railway in operation, $5.00 per acre and on lands
situate less than 12 miles from such a railway, $10.00 per acre;

Mining for inferior metals—the price and the area of the
concessions are fixed by the Lieutenant Governor in council.

The words “superior metals” include the ores of gold,

silver, lead, copper, nickel and also graphite, ashestos and
phosphate of lime; and the words “inferior metals” mean and
include all the minerals and ores not included in the foregoing
definition and which are of appreciable value.

MINING CONCRSSTONS are sold in entire lots in surveyed
townships or in bloeks of not less than 100 acres in unsurveyed
territories.

Patents are obtained subject to the following conditions:
The full price must be paid in cash; specimens must be produced

and accompanied by an affidavit; a survey at the cost of the
applicant must be made on unsurveyed lands; work must be
bona fide begun within two years.

Mining licenses giving the right to work the mine and dispose
of its products, are granted or payment of a fee of $5.00 and a
rent of $1.00 per acre per annum. Such licenses are valid for
one year and are renewable on payment of the fee and of the
same rent. They may cover from 1 to 200 acres for one and
the same person and must be marked out on the ground by
posts.  The description or designation must, however, be made
to the satisfaction of the Minister.

Persons working mines must send in yearly reports of their
operations to the government.

The attention of the public is specially called to the new
territory north of the height of land towards James Bay, which
comprises an important mineral belt in which remarkable dis-
coveries of minerals have already been made and through which
the New Grand Trunk Pacific Railway will run.

The Government has made special arrangements with Mr.
Milton L. Hersey, 171 St. James Street, Montreal. for the assay
and analysis of minerals at very reduced rates for the henefit
of miners and prospectors in the Province of Quebec. Tariffs
of assays can be obtained on application to him.

The Bureau of Mines at Quebec, under the direction of the
Superintendant of Mines will give all the information asked for
in connection with the mines of the Province of Quebec and
will supply maps, pamphlets, copies of the law, tariff for assays,
ete., to all who apply for same.

Applications should be addressed to:

THE HON. MINISTER OF COLONIZATION, MINES AND FISHERIES,

PARLIAMENT BUILDINGS, QUEBEC
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Ontario’s

MINING
LANDS

HE Crown domain of the Province of Ontario contains an area
of over 100,000.000 acres, a large part of which is comprised
in geological formations known to carry valuable minerals

and extending northward from the great lakes and westward from
the Ottawa river to the Manitoba boundary.

Iron in large bodies ot magnetite and hematite; copper in sulphide
and native form; gold, mostly in free milling quartz; silver, native
and sulphides: zincblendes, galena, pyrites, mica, graphite, tale, marl,
brick clay, building stones of all kinds and other useful minerals have
been found in many places and are being worked at the present time.

In the famous Sudbury region Ontario possesses one of the two
sources of the world’s supply of nickel, and the known deposits of this
metal are very large. Recent discoveries of corundum in Eastern
Ontario are believed to be the most extensive in existence.

The output of iron, copper and nickel in 1903 was much bevond
that of any previous vear, and large developments in there industries
are now going on.

In the older parts of the Province salt, petroleum and natural
gas are important products.

The mining laws of Ontario are liberal, and the prices of mineral
lands low. Title by freehold or lease, on working conditions for seven
vears. There are no rovalties.

The climate is unsurpassed, wood and water are plentiful. and in
the summer season the prospector can go almost anywhere in a
canoe.

R R R R R RS

The Canadian Pacific Railway runs through the entire mineral
belt. )
For reports of the Bureau of Mines, maps, mining laws, etc., apply
to
HON. FRANK COCHRANE, ,
Commissioner of Lands and Mines.
or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.
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PROVINCE OF NOVA SCOTIA

Leases for Mines of Gold, Silver
Coal, Iron, Copper, Lead, Tin

and

Precious Stones

TITLES GIVEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS MODERATE.

Copies of the Mining Law and any information can be had on application to

THE Hon. W. T. PIPES,

Commigsioner Public Works and Mines, HALIFAX, NOVA SCOTIA.

Richelieu & Ontario Navigation Company

“America’'s Scenic Line.”

Ideal Route for Summer Travel between TORONTO, ROCHESTER, THOUSAND ISLANDS, RAPIDS, MONT-
REAL, QUEBEC and the FAR-FAMND SAGUENAY.

Magneficent Sea-side Hotels at Murray Bay and Tadousac. Operated by the Company.
JOS. F. DOLAN, City Passenger Agent. THOS. HENRY, Traffic Manager, Montreal.

LEEEEECEEESEEETEEESg | THOMAS FIRTH & SONS
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& The Matter of | "°"T"GAL STEEL WoRKs Lea
& Mine Ventilation &)...cco) 0 oo,
w is Extremely m A Lames STooK canmien o
w Important! A T, A MoRRISON & Co.

Every Mine operator or Superintendent m No. 200 St. J |
\“ will thoroughly agree on thi: point. The 4 ©- 200 St. James St., Montreal.

W (uestion is—what to use—What will give the

b est roctlis @ ,'\ Contractors” Plant, New and Second-hand.

‘” et resuits "\ Champion Steel Jaw Stone Crushers, all sizes.
\" ,’\ Sturtevant Roll Jaw and Rotary Fine Crushers.
::: You need "\ Balanced and Centrifugal Rolls, Emery Mills.

mn Steam Road Rollers, Boilers and Engines.

::: Brattice Cloth: ,'\ Rock Dnills, Concrete Stone.

W ,'\ Bridge and Building Limestone, Bricks, ete., ete.
W/ It is made, tarred, oiled, or Fireproofed :
W —and is absolutely the best thing to use for n
W perfect circulation of air in mines, n

\.I To find out all about it, write us for samples and prices. ": Co R R u GATE D
“‘ n WRITE

ws OE0. Ribout & Go., 77 York St.. Torento, Ont. m METALLIC ROOFING C?

3: CANADIAN AGENTS FOR . iQi TORONTO,CANADA.
- THOS. BRIGGS’ Ltd., Manchester, Eng. 4
W B M 1RO N

¢ - B D D D P P Y . D O oy . . . . .
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DOMINION OF CANADA

SYNOPSIS OF CANADIAN NORTH-WEST
MINING REGULATIONS.

COAL—Coal lands may be purchased at $10 per acre for soft coal and $20 for
anthracite. Not more than 320 acres can be acquired by one individual or company.
Royalty at the rate of 10 cents per ton of 2,000 pounds shall be collected on the gross
output.

QUARTZ—A tree miner’s certificate is granted upon payment in advance of $7.50
per annum for an individual, and from 850 to 8100 per annum for a company,
according to capital.

A free miner having discovered mineral in place, may locate a claim 1.500 feet x
1,500 feet.

The fee for recording a claim is $5.

At least $100 must be expended on the claim each year, or paid to the mining
recorder in lieu thereof. When $500 has been expended or paid, the locator may,
upon having a survey, made, and upon complying with other requirements, purchase
the land at $1 an acre.

The patent provides for the payment of a rovalty of 21 per cent. on the sales.

-

Placer mining claims generally are 100 feet square ; entry fee 85, renewable
vearly.

A free miner may obtain two leases to dredge for gold of five miles each for «
term of twenty vears, renewable at the discretion of the Minister of the Interior,

The lessee shall have a dredge in operation within one season from the date of

the lease for each five miles.  Rental $10 per annum for cach mile of river
eased. Royalty at the rate of 2} per cent. collected on the output after it exceeds
$10.00"

W. W. CORY,

Deputy of the Minister of the Interior.
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DEEP DRILLINC

makes economical mining and the deepest hole
can be drilled at the smallest cost by a

DIAMOND
ROCK DRILL

It can cut through 2,500 feet of solid rock in a
vertical line. It brings up solid cylinders of rock,
showing formation and character.

Made in all capacities, for
Hand or Horsepower, Steam
or Compressed Air—mounted
or unmounted.

You will find lots of
information in our
new catalogue—may
we send it?

American Diamond Rock Drill Company

95 Liberty Street, NEW YORK CITY, U.S.A.

" Cable Address, ‘“Occiduous,” New York.
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HADFIELD’S = SHEFFIELD

Heclon Rock and Ore Breaker
HADFIELD AND JACK’S PATENT

The only Pertect Gyratory Stone-Crusher

THE PARTS THAT ARE SUBJECT TO EXCESSIVE WEAR ARE MADE OF

Hadtfield’'s Patent ‘“Era” Maganese Steel

WE MANUFACTURE JAW BREAKERS, CRUSHING ROLLS,
ELEVATORS, BIN GATES, AND GOLD MINING REQUISITES.

Sole Representatives of the Hadfleld Steel Foundry Company, Ltd., Sheffield, for Canada.
PEACOCK BROTHERS, Canada Life Building, - - Montreal.

M. BEATTY & SONS, LimiTeD

WELLAND, ONTARIO

MANUFACTURERS OF

DREDGES DITCHERS
DERRICKS STEAM SHOVELS
MINE HOISTS HOISTING ENGINES

CENTRIFUGAL PUMPS SUBMARINE ROCK
for SAND and WATER DRILLING MACHINERY

STONE DERRICKS CLAM-SHELL BUCKETS
STEEL SKIPS COAL AND CONCRETE TUBS
AND OTHER CONTRACTORS’ MACHINERY
AGENTS:
E. Leonard & Sons, Montreal, Que., and St. John, N.B. The Stuart Machinery Co., Winnipeg, Man.

The Wm. Hamilton Mfg. Co., Vancouver, B.C.

MANUFACTURED BY

THE CaNADIAN HeNE SareTy BoiLer 0o,

TORONTO, ONT.

THE HEINE SAFETY BOILER Made in un-
its of 100 tn 500 h.p., and can be set in batteries of any
number. Suitable for Mines, Pulp Mills, Water and Elec-
tric Installations, and large plants generally. The best
and most economical boiler made.




- CONTRACTORS TO H.M. GOVERNMENT -

Allya.n Whyte&Co.

CLYDE PATENT WIRE ROPE WORKS

RUTEERGLEN, GLASGOW, SCOTLAND

MANUFACTURERS OF .
WIRE ROPES Fer COLLIERIES, MINES,
 ———————— ARIAL TRAMWAYS. .
Tra.nsmlssmn of Power, Logging and general Hauling and Hoisting Purposes.

Wu'e specl selected for own exclusive use.
mage many records with our Winding, Haulage and Crane Ropes.

Tiustration of Winding Rope, 240 fms, long x 3} circ., Galyanized Special Improved Patent Steel, Compound make, supplied to Kenneil Collieries,
%o n&l Scot., which u.veia. record life of 6 years and 2 lx,nom.hs Showing condition when taken ppl 1

TELEGRAMS-* Ropery Rutherglen.” A BC, A I and Lieber’s Codes used.
AGEBENTS IN‘ CANAIDM ;

Wm. Stairs, Son & Morrow, Ltd., Halifax, N.S. Drummond, McCall & Co., Montreal.
W. H. Thorne & Co., Ltd., Saint John, N.B. ' © John Burns, Vancouver, B C.

DRUMMOND, McCALL & Co.

IRON, STEEL AND GENERAL METAL MERGHANTS

General Sales Agents

Algoma Steel Co.. Ltd., Sault Ste.. Marle.

And Importers-of -

Beams, Gha.nnels Angles and other St:uctura.l Matem.l,
Steel Pla.tes——'rank Boiler and Firebox Quahty
Cold Rolled Steel Shafting.
v Mild Steel Bars—all diameters.
Wire Rope. Snow Steam Pumps. Tool Stael

-COMPLETE STOCK KEPT IN MONTREKL i

General Offices. CANADA LIFE BUILDIN:Z; '

Montreal

Montreal Pipe Foundry Co., Limited. Pig Iron

MANUFACTURERS OF c I.F.” Charcoal’ Pig_ |1'°ll, also

CAST 'RON s PIPE 7 Mldland . Founigry’ C,pko Pig lron

WATER and GA! CANADA IRON FURNACE COMPARY, LIMITED:

. and :"","',","" Works Supplies. _ Plants st RADNOR FORGES, Que., and MIDLAND, Ont. |
LUDLOW™ VALVES AND HYDRANTS. General OMces: Canada Life Iulldln; < - MONTREAL

Qononl Offices : Canada Life Building - - MONTREAL. GEO. E. DRUMMOND, mumnmctor and Treasuree,
N IR ol DR . R NN o]




We have ready for immediate shipment on receipt of your order all lengths
and sizes of wire rope suitable for every purpose.

Collieries, Mines, Aerial Tramways, Hoisting, Haulage, Guys,

Rngging, Transmission and for all Classes of Service.

| BLOCKS, CLIPS, THIMBLES, SHACKLES, TURNBUCKLES, Etc.
The DOMINION WIRE RCPE CO. Ltd.

MONTREAL..

| IF EXPERIENCE COUNTS FOR ANYTHING

We can suit you whenever
You are in the market
For Ore and Mine Cars.

- Any design——Any size

nable Prices.

Prompt shipment.
High grade Matcnal
Let us hear from you when
you are ready to buy cars,

WRITE FOR CATALOGUE.




