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TWENTY-FOURTH YEAR OF PUBLICATION

Establi5ed 1882

Vol. XXVII-No. 5. MONTREAL, NOVEMBER, 1906.
$2.00 per year.
20 cents per copy.

Rock Drills Mine Haulage
Air Compressors Stone Tools

MACH INERY "EVERYTHINCICOMPRESSED AIR MACHINERY"

mlAIAmiA 1 Room 58, SOVEREIGN BANK BUILDINGTHE CANADIAN RAND DRILL CO."°MOVREL KulN

WE MAKE ALL KINDS OF

RUBBER 600DS FOR MININI PURPOSES
ý1MRKSteain and Air Hose Conveying Beits

Itubber Bumpers and Springs PulIey Covering
Fire Hose Rubber (lothing and Boots, etc.

THE GUTTA PERCHA & RUBBER MFi. CO.0F TORONTO, Ltd.

STAMP
MILLS

-AND-

ACC ESSO R IES

Winding Engines
Gold Dredges

Cyanide Plants

Co mpressors
Copper Furnaces

Copper Converters

Light Locomotives
Mine Cars

Light Rails
RocK Crushers W.H.C.M USSEN &CO.

Rock Drills
Safety Fuse m1C4--AL.

Etc., Etc. Sole Canadian Agents for FRASER & CHALMERS, Ltd.



Westinghouse Motor Quality
Is a Fact, Not An Expectation.

The inspection and tests

given every part during

every stage of manu-

facture, u arantee both

qluality and performance,

Nothing isleft tochance
Westinghouse Induction Motor Driving Ingersoli-Sargeant Air Compressor.

Canadian Westinghouse Co., Limited
General Office and Works: HAMILTON, ONT.

For inforimation address iearest otllee
Lawlor Bldg., King and Yonige Sts. Sovereign Bank of Canada BIdg.

Toronto Hamilton Montreal
152 Hastings Street 922-923 Union Batik Bldg. 134 Granville Street

Vancouver Winnipeg Halifax

KMagdeburg-
BuckauFRIED. KRUPP A.-C. CRUSONWERK e

SFE 9CIAL.TY

BALL MILLS
For Dry and Wet Crushing

ADVANTAGES:

Continuous working.
Imnediate automatic discharge of the

product as soon as the desired degree of
fineness has been attained.

Exceedingly uniform product.

Hardest ores grouid to any degree of
fineness.

Minimum wear and tear.
Easy access to the interior of the large

grinding druni.
Require little attention.

Moderate power, with high capacity.

Write for Catalogues.

SOLE REPRESENTATIVES FOR CANADA

JAS. W. PY KE & C0., Sovereign Bank Building, Montreal



THE CANADIAN MINING REVIEW.

DOMINION OF- CANADA

SYNOPSIS OF CANADIAN NORTH-WEST

MINING REGULATIONS.

COAL-Coal lands may be purchased at $1o 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.

A person 18 years of age or over having discovered mineral in place, may locate
a claim 1,500 feet x 1,5o0 feet.

The fee for recording a claim is $5.

At least $oo must be expended on the claim each year, or paid to the mining
recorder in, lieu thereof. When $5oo has been expended or paid, the locator may,
upon having a survey, made, and upon complying with other requirements, purchase
the land at $i an acre.

The patent provides for the payment of a royalty of 2 j2 per cent. on the sales.

Placer mining claims generally are 1oo feet square ; entry fee $5, renewable yearly.

A free miner may obtain two leases to dredge for gold of five miles each for a
term of twenty years, 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 $1o per annum for each mile of river leased.
Royalty at the rate of 2Y2 per cent. collected on the output after it exceeds $1o,ooo.

W. W. CORY,

Deputy of the Minister of the Interlor.



ii THE CANADIAN MINING REVIEW.

NOVA SCOTIA STEEL & COAL ColLtdi
PROPRIIETORS, 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
FOR MINING

ROLLED
PURPOSES

STEEL

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged
Steel Stamper Shoes and Dies, Blued Machinery Steel 8' to /" Diameter, Steel
Tub Axles Out to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick
Steel, Draw Bar Steel, Forging of ail kinds, Bright Compressed Shafting Y8' to
5" true to 2-1000 part of one Inch.

A FULL STOCK OF

Mild Flat, Rivet-Round and Angle Steels
ALWAYS ON HAND

Special attention paid to Miners' Requirements.

CORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW CLASCOW, N.S.
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OCOAL
DOMINION COAL CO., LTD.

GLACE BAY, C.B., CANADA
MINERS OF

BITUMINOUS COALS
The celebrated " Reserve"
coal for Household use.

"INTERNATIONAL" CAS COAL
And the best steam coal from its
Collieries on the Phalen seam.

YEARL.Y OUTPUT 3,500,000 TONS

international shipping Piero of the Dominion Coal Co., Limited, at Sydney, C.B.

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

ESUN<E R COAL.
The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers

Special 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 Conipany.

with despatch.

ALEXANDER DICK, General Sales Agent, Glace Bay, C.B.
DOMINION COAL COMPANY, Limited, 112 St. James Street, Montreal, Que.

DOMINION COAL COMPANY, Limited, 171 Lower Water Street, Halifax, N.B.
DOMINION COAL COMPANY, Limited, Quebeo, Que.

and from the following agents:

R. P. & W. F. STARR, St. John, N.B.
PEAKE BROS. & 00., Charlottetown, P.E.I.
HULL, BLYTH & CO., 4 Fenchurch Ave., London, E.0.

J. E. HARLOW, 95 Milk Street, Boston. Mass.
HARVEY & Co., St. John's, Newfoundland.
A. JOHNSON & Co., Stockholm, Sweden.

G. H. DUGGAN, Third Vice-President.

î'w
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RUBBER BELTINC
MARK OF QUALITY

Cord-Covered Steam Hose
Packings and Valves

EVERYTI-IING UN RUBBER
F-OR IVlNINPURPOSES

THE CANADIAN RUBBER CG. 0F MONTREAL
.IM"E".rED

155 Granville Street, - - - - HALiFAX, N.S.
Imperial Bank Building, St. James Street, MONTREAL, P.Q.
Front and Yonge Streets - - TORONTO, ONT.
89 Princess Street - - - - WINNIPEIG, MAN.

Dewdney Street
403 Cordona Street
Wharf Street -
And at - -

REGINA, SASK.
VANCOUVER, B.C.
VICToRIA, B.C.
CALGARY, ALTA.

CANADIAN PACIFIC RAILWAY C0.8

Empresses of the Atlantic
New Express Steamers-Quebec to Liverpool

Empress of Ireland-Empress of Britain
570 feet long 65% feet broad 14,500 tons

RATES SECOND CLASS
let class - $80.00 to $500.00 The 2nd cla yroom on these aoteam-
2nd "' - - 45.00 and 47:*50 ahipa afford very auperior accommoda-

66 «tion. Thev are verv large and alry. and3rd " - - - - 28.75 are splendrdly funished.

THIRD CLASS ACCOMMODATION
Inoaddition to the up-to-date Music room and Smoking oom for the accom-modation of Ird clasa passengers, there le provided. as well as the usual otbenpromenades, a large and airy enclosa promenade the full width of the ahip. ae o passengers during wet weather. In the centre of this promenade

feaenclosure used as a plavground for theh ajidren. where they wiel ha happy,safe and comfortable, thus affordiniz tired mothers an opportunity to reat.
Special stewards are appointed to attend to paasengers ln this class. Meais are

served on permanent tables with whitettable ci oth. andl the cupl and plates and
eating utensils are washed and kept cean by the stewards n charge o! them.Each steamer carnies an experienced surgeon. and a stewardess to attend tothe women and children.

The provisions aupplied are of the very best qualitv. They are examined whenput on board by His Maesty's Medical Emigration O raitere.

Tickets and ail information from any railway or steamsahip agent.

EXPLOSIVES
rn

Coa M ning
The leading pernitted explosives

are the following :

Nobel Carbonite
for Coal Getting.

Cambrite
for Soft Coal.

Saxon ite
for Stone Work and Hard Coal.

Monobel Powder
No thawing required.

Electrie Detonator Fuses and all
Appliances for Electrie Blasting

NGBEL'S EXPLOSIVES COMPANY
LIMITED

Nobel House, 195 West George Street,
Telegrams: "NOBEL, GLASGOW." GILASGOW

Air-Drill Hose
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WALKER BROTHERS (WICAN) LIMITED
WIGAN, ENGLANO

Largest Air Compressors 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

PROVIDBD WITH WALKER PATENT AIR VALVES.

Dominion Coal Company Ltd.

Dominion Iron & Steel Co. Ltd.
Intercolonial Coal Mining Co. Ltd.

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

SOE CANADIANS PNEACAOCK BROT H E RS ALEBUILDING,
RuPRUSIZNTATIVESPECC RTES NRAP.Q.
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BY THE LINES OF THE

Canadian
Paciflo

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

Fast Trains
To Quebec, the Laurentians, Eastern Town-
ships, St. John, N. B., Halifax, Boston,
Worcester, Springfield, Mass., New York,
Portland, Me., and the principal Atlantic
Seaside resorts, Kawartha Lakes, Toronto,
Niagara Falls, Detroit, Chicago, Ottawa, the
Timiskaming, Mississaga, French River, New
Ontario, Sault St. Marie, St. Paul, Minne-
apolis, Winnipeg and the Western Prairies, the
Kootenay Mining regions, the Mountains of
British Columbia-unrivalled for scenic gran-
deur-Vancouver and the Pacifie Coast.

Fast Steamship
Service

On the Upper Lakes, Owen Sound to Fort
William, on the inland waters of British
Columbia, on the Pacifie Coast to China, Japan,
Australia, via Honolulu and Suva, and to Skag-
way en route to the Yukon. The fastest and
most luxuriously furnished steamers between
Victoria, Vancouver and Seattle, and on the
Atlantic Ocean between Bristol, London, Liver-
pool, 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 Pacifie Railway Agent, or to

. E. McPHERSON, O.KF. E. USSHER,
General Passenger Agent, General Passenger Agent,

Western Lines, Eastern Lines,
WINNIPEG, MAN. MONTREAL.

ROBERT KERR,
Passenger Traffic Manager,

MONTREAL.

SOHOOL 0F MINING
AFFILIATED TO

QUEEN'S UNIVERSITY

Kingston, Ontario

THE FOLLOWING COURSES ARE OFFERED

r. THREE YEARS' COURSE FOR A DIPLOMA IN

(a)
(b)
(c)
(d)
(e)

(f)
(g)
(k)

Mining Engineering and Metallurgy.
Chemistry and Mineralogy.
Mineralogy and Geology.
Chemical Engineering.
Civil Engineering.
Mechanical Engineering.
Electrical Engineering.
Biology and Public Health, and

2. FoUR YxARS' COURSE FOR A DEGREE (B.Sc.) in
the same.

3. COURSES IN CHEMISTRY, MINXRALOGY AND
GEOLOGY for degrees of Bachelor of Arts
(B.A.) and Master of Arts (M.A.)

For further information see the Calendar of Queen's
University.

4. POST-GRADUATE COURSE FOR THE DEGREE OF
Doctor of Science (D. Sc.)

For further information see the Calendar of Queen's
University.

TfHE 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,ooo, and the operations of crushing,
cyaniding, etc., 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 of British North America
Estabiished In 1836.

Incorporated by Royal Charter in 1840.

CAPITAL PAID UP - - - - - 04,866,667
RESERVE FUND - - - - - 2,141,333

LONDON OFFICE: 5 CRACECHURCH STREET, E.C.

J. H. Brodie
J. J Cater
H. R Farrer

A. G. Wallis, Secretary.

COURT OF DIRECTORS

R. H. Glyn
E. A. Hoare
H. J. B. Kendall

F. Lubbock
C. W Toinkinson
Oo. D. Whatman

W. S. Goldby, Manager.

HEAD OFFICE IN CANADA: ST. JAMES STREET, MONTREAL.
H. Stikemian, Gen. Manager J. Elmsly, Supt. of Branches.

J Anderson, Inspector.

BRANCHES IN CANADA:
Montreal, A. E. Ellis,

Alexander, Man.
Ashcroft, B.C.
Battleford, Sask.
Belmont, Man.
Bobcaygeon. Ont.
Brandon, Man.
Brantford. Ont
Calgary, Alta.
Campbellford Ont
Davidson, Sask.
Dawson, Yukon Dis
Duck Lake, Sask.
Duncans, B.C
Estevan, Sask.
Fenelon Falls. Ont.
Fredericton, N B.
Greenwood, B.C.

Manager J.
Halifax. N.S.
Hamilton, Ont.

Barton St.
Victoria Av.

Hedley B.C.
Kaslo, h.C
Kingston, Ont.
Levis, P.Q.
London, Ont.

Market Square
. Longueuil, Que.

Montreal, Que,
St. James St.
St. Catherine St.

Midland, Ont.
North Vancouver, B.C.
Oak River, Man.

R. Ambrose, Sub. Mgr.
Ottawa, Ont.
Quebec, P.Q
Reston, Mani.
Rossland, B C.
Rosthern. Sask.
St. John, N.B.

Union St.
Toronto, Ont.

-King St.
Toronto Junction, Ont.
Trail, B.C.
Vancouver, B.C.
Victoria, B.C.
Weston, Ont.
Winnipeg, Man.
Yorkton, Sask.

ACENCIES IN THE UNITED STATES.
New York (52 Wall St.)-W. Lawson, H. M. J. McMichael and W T. Oliver.

Agents.
San Francisco (120 Sansoine St )-J. C. Welsh and A S. Ireland, Agents.
Chicago-Merchants Loan & 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 Irelanda
Limited, and Branches;, National Bank, Limited, and Branches. Australia-
Union Bank of Australia, Lmited New Zealand-Union Bank of Australia,
Limited. IndBa, China and Japan-Mercantile Bank o India Limited. West
Indies-Colonial Bank. Pars-Credit Lyonnais. Lyons- redit Lyonnais,
Agents in Canada for the Colonial Bank, London, and West Indies.

W Issues Circular Notes for Travetlers, available in att parts o! the
WVorld. eDrafts on South Africa and West Indies may be obtained at the Bank's
Branches.

STA N LEY
Largest Manufacturers of Surveying and Drawing Instruments

in the World. Makers to the Canadian
Covernment.

TELESCOPE ON TOP TELESCOPE AT SIDE

For vertical sighting it is also mnost usef ut and accurate, as by trans-
ferring the lines of both positions of auxiliary, two Unes 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 allowance
or calculation whatever has to be made to ascertain the centre.

Price List post free. Cablegrams:" TURNSTILE, LONDON."

The Canadian Bank
of Commerce

PAID UP CAPITAL S10,000,000 REST 04,500,000

Head Office: TORONTO

B. E. WALKER, GENERAL MANAGER

ALEX. LAIRD, Ass'T GEN'L MANAGER.

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

ATLIN

COBALT

CRANBROOK

DAWSON

FERNIE

GREENWOOD

HALIFAX

LADYSMITH
LATCHFORD

MONTREAL

NANAIMO

NELSON

NEw GLASGOW

OTTAWA
PARRY SOUND

PENTICTON

PORT ARTHUR

PORTLAND, ORE.

PRINCETON

SAN FRANCISCO

SAULT STE. MARIE

SEATTLE

SKAGWAY

SPRINGRILL

SYDNEY

TORONTO

VANCOUVER
VICTORIA

WHITE HORsE

WINNIPEG

NEW YORK: 10 Exchange Place

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

Branches have recently been opened at COBALT and
LATCHFORD, in the newly-discovered silver mining camp
in New Ontario.

SEND FOR CATALOGUE

G. L. BERGER & SONS
37 William Street

BOSTON, Mass.
Successors to BUFF & BERGER.

SPEOIALTIES:
Standard Instruments

Appliances for

Mining, Subway,

and

Sewer, Tunnel,
And all kinds of

Underground Work

GRAND TRUNK RAILWAY SYSTEM
THE SHORT FAVORITE ROUTE
Ottawa and Montreal.

Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS
Close Connec-
tionsaetTrains for Quebec, Halifax, Portland

nTreai fo And ail Points EAST and SOUTH.

FAST TROU" Ottawa, New York and Boston
BETWEEN

And ail NEW ENGLAND POINTS.
Through Buffet Sleeping Cars between Ottawa and New Yorkr.

Baggage checked to ail points and passed by customs in transit.
For tickets, time tables and information, apply to nearest ticket agent of

this com pany or connecting Ines.
0. T. BELL, Gen'l Pass. & Ticket Agent.

Great Turnstile, HOLBORN, LONDON,

ENGLAND.

i
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WORTHINCTON
8-INCH
2-STAGE

TURBINE FIR E PUMP
installed by us in Power

House of Canada Sugar

Refining Co., Montreal.

This Pump works against a fire

pressure of 16o lbs., and throws

2,ooo gallons per minute through

fire nozzles.

The John McDougall
Calédonian IronWorks Co.Ltd.

mONT REA L., I=2.Q.
Write for Catalogue B-4.

SCHOOL OF PRACTICAL SCIENCE
TOFRO NTC

ESTABLISHED - - - - - 1878
The Faculty of Applied Science and Engineering

of the University of Toronto.

Builders for Canada
w

DEPARTMENTS Ol INSTRUCTION :
1-Civil Engineering. 4-Architecture.
2-Mining Engineering. 5-Analytical and Applied
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 Engineering.
LABORATORIES:

1-Chemical. 3-Milling and 4-Steam. 6-Electrical.
2-Assaying Ore Treatment 5-Meteorological 7-Testing.

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

A. T. LAING, Registrar.

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 technical
papers, and the subsequent distribution of such information as
nay 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 qualify-
ing themselves for the profession of mining or metallurgical
engineering, students in pure and applied science in any tech-
nical 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 publi-
cations of the Institute. Student members shall be eligible for
election as Members after the age of 25 years.

SUBSCRIPTION.
Member's yearly, subscription................. $Io.oo
Student Member's do...................2.00

PUBLICATIONS
Vol. I, 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. III, 1900, 270 pp., bound red cloth Vol. VII, 1904, 53o 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 restriction.

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.

THE CANADIAN MINING REVIEW.viii
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FLORY HOISTINC ENCINES
STr"EAM AND ELECOT"R=IC

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

The FLORY CABLEWAY SYSTEM is Superior to any on the Market
Siate Mining and

Working Machinery
SALES ACENTS:

I. MATHESON & CO.,
New Clasgow, N.S.

W. H. C. MUSSEN & CO.,
Montreal, Que.

S. Flory Mfg. Go.
iv ASK FOR OUR CATALOGUES. and Works: BANGOR, Pa., U.S.A.

STEAM BOILERS
Horizontal, Upright, Portable, Loco-

motive, Return Tube, Tubular, Smoke
Stacks, Stand Pipes, Water Towers,
Riveted Steel Plate work of every
description.

CANADA FOUNDRY CG.,
District OffeL I M I E Head Offce and Works

Montreal Halifax Ottawa Winnipeg Vancouver Rossland Calgary

MORRIS MACHINE WORKS
BALDWINSVILLE, N.Y.

Centrifugal Pumping MachInery for
Varlous 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

Henton & HUbbell, 61-69 North Jefferson Street, Chicago, Il.
Harron, Rickard & McCone, San Francisco, Cal. Zimmerman-Wells-Brown Co., Portland, Ore,

H. W. Petrie, Toronto, Ont.
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DANsL 8MITH O TO PDC .. C. E.MACPHERSON,

115 Brock Street, KINGSTON, ONT.
MANUFACTURERS AND DEALERS IN

IINKERS DYNAMITE, EXPLOSIVES =,ACS
ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
ELECTRIC BLASTINO APPARATUS ra ° 1.s"inl i" a

Victor Electric Platlnum Fuses.
Superior to al others for exploding any make of dynamite or blasting powder.aRach ;use folded separatelyandpacked nea yper boxesof 50each. All tested

and warranted. Sige nddouble rPgh wth any length of wires.
Blasting Machines.

The strongest and most powerful machines ever made for Xiectric Blasting.
Thy are especially adapted for submarine blasting, large railroad quarrying, and

min ing works.
Victor Blasting Machine.

Fires 5 to 8 holes ; weighs 15 lb..; adapted for prospecting, etc.
Insulated Wires and Tapes, Blasting Caps, Fuse, etc

SEND FOR CATALOGUE.
MANUFACTURRD ONLY BY

MACBETH FUSE WORKS
POMPTON LAKES, NEW JERSEY.

Hamilton Powder Company
Manufacturers of Explosives

Office: 4 Hospital Street, Montreal. Branch Offices throughout Canada.

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

STANDARD EXPLOSIVES
LIM"TED

Manufacturers of High Explosives, and Dealers
in Blasting Powder, Safety Fuse Detonators,
Batteries, Electrical Fuses, etc.

OFFICE :WORKS:
Board of Trade Building, Montreal. lie Perrot, near Vaudreuil, P.Q.
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IMPERIAL BANK OF CANADA
Head Office

CAPITAL PAID U -

RESERVE FUND

- TORONTO

- $4,250,000.00
- - 4,250,000.00

BRAN CH ES
IN THE PROVINCES OF

QUEBEC
ONTARIO

MANITOBA

SASKATCHEWAN
ALBERTA AND

BRITISH COLUMBIA

SAVINGS BANK DEPARTMENT
Interest allowed on deposits from date of opening of

account and compounded half-yearly.

NEw LISKEARD BRANCH - A P. NASMITH, Manager

COBALT BRANCH - - F. H. MARsu, Manager

CH ROME STEEL WORKS
CH ROM E. N.,L..U.S.A.

For Dry or Wet Crushing I
-TRA DE-

ROLLED ADAmANTinE CHROMEMARK-
STEEL

SHELLS AND RINGS

Forged, Punched and Rolled from a Solid Chrome Steel Ingot

Best Material for

SHELLS FOR CORNISH ROLLS
RINGS AND TIRES FOR

CHILIAN MILLS
RINGS FOR HUNTINGTON MILLS

Send for Illustrated
Pamphlet

"Rolled Shelîs and
Rings.'"

The Canadian
Mining Review

DESIRES A CORRESPONDENT
IN EVERY CAMP

For terma address
The Canadian MlnIng Revlew,

P. O. Box 2187, Montreal, Que.

THE MURPHY
AIR HAMMER ROCK DRILL

Does 5 Men.a Work.

Greenville, Calif.,
Dec. 2nd, 1905.

Gentlemen-
Regarding the Murphy

Drills which you furnish-
ed, we would state that it
gives us greathpleasure to
recammend them. They
do al1 you claimed for
them, and more. In our
hard quartz we are drill-
ing 1i in. per minute, in
fact we drilli i5% ft of
hales in i hour and 30
minutes. Each drill is
doin gthe work of five
singlejack miners. We re-
gard them as one of the
best investments we ever
made.

We remain,
Yours very truly,

Droege Bras. Mining &
Reduction Co.

(Signed)
per Wm. J. Droege.

STRICTLY A ONE-MAN DRILL.
No weak or complicated parts to get out of <(rder. Only five parts

to the Murphy Drill. The sponge attachment overcomesdust.
Write far catalogue No. 8.

0. T. OARNAHAN MFG. 00.,
36th and Wazee Sts., DENVER, Colo., U.S.A.
Representatives-Geo. R. Smith, 161 Main St., Salt Lake City, Utah.

Joshua Hendy Mach. Works, 38-44 Fremont St., San Francisco.
J. H. Prescott, 707 incln Trust Building, St. Louis, Mo.,Agent Sauth-eastern States.
Brad ley Engineering and Machinery Campany, Spokane,Wash.

F. -SPELLMAN
1.1.' ý 1- 11 ', ý'

ý li (10
N V L [ý; i 

l

G W,(F
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PUMPINC

Contract Duty to raise 6240 Imperial gall. of sewage per minute 125

MACHINERY
Meibourne and Metropolitan

Board of Works.
Triple Expansion Sewage Pnmping

Engine.

OFFICIAL TRIAL.

ENGINE DIMENSIONS.

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 lbs.

ENGINE RESULTS.

P.mp Horse-Power, 274.55.
Saturated Steam per Indicated Horse - Power, per

Hour 12-4 lb.
5 ft. high Mechanical Efficliency, 92-8 per cent.

Hathorn DaveyC& o., Ltd. LEEDS.
ENGLAND.

SoleCanadian
Representativos PEACOCK BROTHERS Canada Life Building,

MONTREA"

ARE Y<)U CON FRONTED WITH A 01F-ROBERT MEREDITH & CO.ROBE T M REDIH & COIFICULTORE-SEPARATING PROBLEM?
57 St. Francois Xavier St., MONTREAL THE WETIERILL MÀENETIC SIPAIÀTIN«iP1OCESS

Stock Brokers. Dealers in Mining and Indus- May Prove the Solution.
trial Shares. Companies Formed and Floated. For information and for Illustrated Pamphlet, apply to

NEW YORK CORRESPONDENTS-SEPARATIN O 52 BROAVT NEW YFYC OGOD MEDAI awarded at the WORLDSFAIR, ST. LOUIS, MO.
GEORGE B. HOPKINS & CO. Mfg. Agents for Canada: ROBERT GARDNER & SON, Montreal, P.Q.

CYANIDE PLANTS.
Canadian Patents 81954 and 86862.

BLAISDELL MACHINERY effects a sav-
ing of from 50 to 90% in operative
expenses.

WRITE FOR CATALOGUE TO

THE JOHN McDOUGALL CALEDONIAN IRON WORKS 00. LTD., montreai
E3UILD..ERS F-OR CANADA.
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THE CROW'S NEST PASS COAL C0.
LIMITED

OFFICES

Manning Arcade, Toronto
Fernie, British Columbia

Gold Medal-Coal and Coke-Lewis & Clark Exposition, 1905.

Silver Medal-Coal and Coke-Paris Universal Exposition, 1900.

Mines and Coke Ovens at Fernie, Coal Creek, Michel and
Carbonado.

Annual Capacity of Mines, 2,ooo,ooo tons. Coke Ovens,
500,000tons.

We are shipping domestic coal to points in Manitoba,
Alberta, Saskatchewan, British Columbia, Montana,Washington
and Idaho, a territory of over 400,000 square miles, and WE
ARE GIVING SATISFACTION.

We are shipping steani coal from Winnipeg to the Pacific
Coast, and not ohly is it used in that vast area by the Railways
and the largest firms, but also by the Great Northern Steamship
Company's liners plying between Seattle and the Orient.

Our Michel Blacksmith coal is used in Railway forging
shops in Winnipeg, seven hundred miles East, and in Vancouver,
four hundred miles West.

Ask a British Columbia smelter Superintendent what coke
he uses and what coke gives him best satisfaction.

Our Analyses Speak for Themselves.
R. C. DRINNEN,

Superintendent.
a. LIND gEY,

General Manager

LUDWIG NAUEN
Hamburg. Germany

Continental Agent and Buyer for

Asbestos Crude and Fibre ail Grades
Actinolite, Talc, Corundum,

Mica, Molybdenite
and other minerais.

SPRINCHILL COAL
The Cumberland Railway & Coal Company

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

lead Office: 107 St. James St., montreal
Address, P.O. Box 396.

MiIing 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 Forgings.

AL.EX. FLECK LTD., OT T A wA

. 1
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FRITZ CIRKEL,

CONSULTING MINING ENGINEER 1 CONSULTING MINING ENGINEER

ROOM Io

(71 ST. JAMES STREET

MONTREAL

MILTON L. HERSEY, M.Sc.

CONSULTING CHEMIST OF TE C.P.R.

OFFICIAL ASSAYER APPOINTED FOR PROvINcE
OF QUEBEC.

171 St. James Street, MONTREAL

ASSAYS OF ORES

CHEMICAL AND PHYSICAL TESTS OF ALL
MATERIALS

MINERAL PROPERTIES EXAMINED

DR. J. T. DONALD,
[Official Analyst to the Diminion Government.]

ANALYTICAL CHEMIST & ASSAYER

112 ST. FRANCOIS-XAVIER STREET

MONTREAL

Analysis, Assaying, Cement Testing,
etc. Mining Properties Examined.

DIRECTOR OF LABORATORIES:
R. H. 1). BENN, F.C.S.

J. N. GREENSHIELDS, K.C.
R. A. E. GREENSHIELDS, K.C.

ERROL LANGUEDOC.

GREENSHIELDS,
GREENSHIELDS &

LANGUEDOC,
ADVOCATES
. . AND . .
BARRISTERS

86 NOTRE DAME ST. WEST, MONTREAL

CABLE ADDRFSS: "SHIELDS."

D. H. HAIGHT,

MINING PROPERTIEs EXAMINED.
TIMBER LANDS ESTIMATED.

Four years in charge of Exploration
Work for the Canadian Copper Co.

Can furnish any information you wish
regarding Sudbury and Cobalt Districts.

ADDR ESS:

SUDBURY - - - ONTARIO

Twenty years' experience in Explora-
tory Work and Mining in Germany,
Eastern and Central Canada, British
Columbia and the Pacific States.

EXAMINATION OF MINES.

Office, 80oStanley St., MONTREA L, CAN.

F. HILLE,

MINING ENGINEER

Mines and Mineral Lands examined and
reported on. Plans and Estimates on
Concentrating Mills after the Krupp-
Bilharz system.

PORT ARTHUR, ONT.
CANADA.

EDWARD A. HAGGEN,

MINING ENGINEER

REVELSTOKE, - - BRITISH COLUMBIA

EXAMINATIONS AND REPORTS.

C. J. FLEET, K.C. ALEx. FALCONER, K.C.
H. S. WILLIAMS.

FLEET & FALCONER,
ADVOCATES,
BARRISTERS
.ANI).•.

SOLICITORS.

STANDARD BLDG., 157 ST. JAMES STREET

MONTREAL

J. B. TYRRELL,

Late of the Geological Survey of Canada

MINING ENGINEER

DAWSON - - - - YUKON

Telegraphic Address-Tyrrell, Dawson.

Code used-Bedford McNeil's

L. VOGELSTEIN & CO.,
90-96 WALL STREET, NEW YORK

REPRESENTING

ARON HIRSH & SOHN

Halberstadt, Germany.

Copper Argentiferous and Auriferona copperOres, 1atteqand Bullion, Lead Tin, Antimony
Spelter.

Copper and Brass Rolling and Tubing Mills
in Europe.

AGENTS OF TUE

DELAMAR COPPER REFINING WORKS,
Carteret, N.J.

A. F. DUNLOP, R.C.A.,

ARCHITECT

. . AND . .

VALUATOR

185 ST. JAMES STREET - MONTREAL

H. C. STONE,

ARCHITECT

84 ST. FRANCOIS XAVIER STREET,

MONTREAL

AND

363 MAIN STREET,

WINNIPEG, MANITOBA

A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M.E.

MECHANICAL ENGINEER

DREDGING MACHINERY. PLANT FOR PUBLIC WORKS. GOLD DREDGES.

14 PHILLIPS SQUARE, MONTREAL,

CANADA.
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JOHN E. HARDMAN,

Directory of Mining Engineers, Chemists, Assayers, Etc.
m a
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CHEAPEST
POWER.

6o% Saving
in Fuel

SUCTION GAS
PRODUCERS

FOR GAS
-- Ê ENGINES

I lb. of Coal per h.p. hour. Cost 54 to Yý cent per horse-power
hour. Built for any capacity required. No Boiler or Gas
Holder required. Automatic Work. Contracts undertaken
for complete Power Plants and results guaranteed.

Dr. OSKAR NAGLE, CHEMICAL ENGINEER,
9o-96 Wall Street, NEW YORK CITY

HENRY BATH & SON, BROKERS.
London, Liverpool and Swansea

Ail description
of^METALS, MATTES, ETC.

Warehouses. LIVERPOOL and SWANSEA
Warrants Issued under their Special Act of Parliament.

NITRATE OF SOD.A°r".u'ru LON

OLDEST EXPERTS IN
Molybdenite,

4 \\ Scheelite,
Wolframite,

Ohrome Ore,
Talc, %e>Nickel Ore,
Mica, 'Oobalt Ore,
Barytes, Oerium, and
Graphite, ail Ores
Blende, and
Corundmum,Minerals,

' Fluorspar,
Feldspar.

*%
LARGEST BUYERS,
BEST FIGURES,
ADVANCES ON SHIPMENTS,
CORRESPONDENCE SOLICITED

CABLES-BlAckwell, Liverpool, ABC
Code, Moreing & Neal mining and
General Code, ILeber's Code and Mul-
ler's Code.

ESTABLISHED BY CEO. 0. BLACKWELL, 1869.

"9ALUMINO-Dr. Goldschinidt'sTEMC________THERMICS
THERMIT " Steel for Repair Work, Welding of

Street Rails, Shafting and Machinery.
"TITAN THERMIT "for foundry work.

"NOVO" AIR HARDENING STEEL
Twist Drills, Milling Cutters, Blanks.

High Speed and Durability.

WILLIAM ABBOTT, Sole Agent for Canada,
334 St. James Street, MONTREAL.

Established in 1857

HEARN&HARRISON
Notre Dame St. East
MONTREAL, CANADA

Mathematical, Engineering,
Optical, Instruments, etc.

REPAIRS A SPECIALTY.

Catalogue on application.

LEOOUX & CO. "EJOHN STRRET
SAMPLES AND ASSAY ORES AND METALS

suendependent Ore Sampling Works at the Port of New York. Oniy twoscouthe Atlantic seaboard.
We are not Dealers or Refluera, but receiye Conignments. Wvelgh,Sample and Aay them, selligto the highest bidders, obtainingmad-vances when desired, and the buyers of two continents py the higbestinarket price, ln New York Ionds, cash against our certi cateh

Mines Examined and SampIld. Aiso Analyze everything.

FARNLEY IRON FOR:STAYBOLTS,
RIVETS, ETC.

In stock and for sale by

HOMER TAYLOR
Temple Building, 185 St. James Street, MONTREAL.

m

NICKEL
THE CANADIAN COPPER COMPANY.

NICKEL FOR NICKEL STEEL
THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES
General Offices: 43 Exchange Place, NEW YORK.



THE CANADIAN MINING REVIEW.

DIA MOND D RIL.L.S
We manufacture the most complete line of Diamond, Drills of any concern in
the world. 20 varieties, 350 to 6ooo ft., $400 to $1o,ooo. Hydraulic Feed,
Screw Feed, Hand Power, Horse Power, Gasoline, Steam, Air, and Electricity.

Send for Catalogue.

STANDARD DIAMOND DRILL CO.
Chamber of Commerce, Ohicago, U.S.A.

BENNETT FUSE
BRAND

Manufactured by

WILLIAM BENNETT, SONS & CO.
Camborne, Cornwall,

England

CANADIAN OFFICE:

BENNETT FUSE CO., YATES ST.,
VICTOR IA, B.C.

AND AGENCIES
TH ROUGHOUT
THE DOMINION

CORRUGATED
METALLIC
PACKING
for joints of any
Sire or Shape

NEWTON &
NICHOLSON

Tyne Dock
Corrugated
MetalliC
Packing
Works,

South
Shields,

ENCLAND.

Telegraphic
Address:

"CORRUGATE,"
Tyne Dock.

FORTY-SIXTtI YEAR.

56 PAGES : WEEKLY : ILLUSTRATED.

INDISPENSABLE TO MINING MEN

$3 PER YEAR POSTPAID.
SEND FOR SAMPLE COPY.

Minand Scientific Press
330 MARKET ST., SAN FRANCISCO, CAl.

CROWN

ORE AND ROCK CRUSHERS
Our Farrel Bacon Style B Ore and Rock Breaker is the Standard Jaw

Crusher of the world
We build it exclusively in Canada under Letters Patent.
Sizes from 7 in. x 10 in., capacity 5 tons an hour, to 30 in. x 42 in., capacity

150 tons an hour.

All parts interchangeable.

WRITE FOR NEW CATALOGUE No. 602

THE JENCKES MACHINE CO., Limited
SALESOff ICES3zTORONTO HALIFAX EXECUTIVE OFFICE: ANTS SHERBROOKE, QUE.

ROSSLAND VANCOUVER 56 LANSDOWNE ST., SHERBROOKE, QUE. PL ST. CATHARINES, ONT.

xvi
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Coal Mining Machines
for room and pillar or long wall mines, operated by air or electricity.

Sullivan Electric Room and Pillar Mining Machine, in Detroit Mine, Cambridge, Ohio.
The props are six feet from the face.

The Sullivan Continuous Cutting Electric Chain Machine

undercuts the entire face of the coal at a single operation, without
moving roof props, changing jacks or hand labor. It cuts on the

bottom, leaves no ribs or " sprags " of coal at rear of cut, and

occupies only six feet or less in front of the face.

It uses less power per ton of coal mined than any other chain

machine, and makes a higher kerf, thus requiring less powder

for blasting and securing better quality of product.

SEND FOR COMPLETE DESCRIPTION, BULLETIN 48-F.

Rock Drills, Diamond Drills, Hoists, Air Compressors,
Pick Machines

SULLIVAN MACHINERY CO.
Claremont, N.H.
New York
Pittsburg
Knoxville

St. Louis
Joplin, Mo.
Denver
Butte

Railway Exchange
Chicago, 11.

El Paso
Salt Lake
Paris, France
Johannesburg

San Francisco
Rossland
Spokane
Mexico

xvii,
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JEFFREY LOCOMOTIVES HAUL THE WORLD'S COAL

JEFFREY 6 TON SINGiLE END CONTROL, E[ECTRIC GATHERING LOCOMOTIVES
AT WORK IN MINES OF NATIONAL MlNING COMPANY.

Electric Locomotive Bulletin No. io, Mining Machine Bulletin No. zi Mailed Free.

CORRESPONDENCE SOLICITED

The Jeffrey Manufacturing Company
COLUMBUS, OHIO, U.S.A.

Canadiau Branch, corner of Coté and Lagauchetière Streets, Montreal.
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VERTICAL
ENCLOSED ENO NES

We are prepared to supply High Speed Vertical Enclosed Engines' of the English type,

Up to 750 horse power.

The oiling system of these engines is under a pressure of 15 lbs. to the square inch,

ensuriiig a copious supply of oil to all bearings.

They have Robb-Armstrong Automatic Governors and Sweet Balanced Valves, giving the

best regulation and highest economy.

ROBB ENCINEERINC CG., LTD., AMHERST, N.S.
DISTRICT OFFICES

320 Ossington Avenue, Toronto, WILLIAM McKAY, Manager.
Bell Telephone Building, Montreal, WATSON JACK, Manager.
355 Carlton Street, Winnipeg, J. F. PORTER, Manager.

xix
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ÀNADIANRAN DRILl

Rock Dri Is
Air Compressors

General
Mining Machinerv

We have installed in the Cobalt District

12-Compressed Air Plants
AND

80-Rand Rock Drills

These represent over 86 per cent. of the Rock Drills in use in that district.

All installed since March, 1905.

EEXECUTIVE OFFICES

TORNT.OT. MONT RE AL nsLADBC
HLFXN5-WO R KS q U E.VANUVE.i.l
ST.J HN5.fd.sHE RBROOK E. QUE .' RTPRA[.M
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ALLIS- CHALMERS -BULLOCK
L1IU ID

Three out of ten of our " Ingersoll " Steam Drills used by Messrs. Laurin and Leitch in excavating rock at St. Louis de

Mile End, Que. For complete description of these drills and illustrations of their uses see Catalogue 81.

COMPLETE MININC EQUIPMENT
AIR COMPRESSORS GYRATORY BREAKERS ROCK AND ORE BREAKERS
COAL CUTTERS HANCOCK JIGS ROCK DRILLS
CONCENTRATING PLANTS HOISTING ENGINES ROASTING FURNACES
CRUSHING PLANTS HUNTINGTON MILLS SMELTING MACHINERY
CYANIDE PLANTS JAW CRUSHERS STAMPS
ENGINES OVERSTROM TABLES TUBE MILLS
GOLD AND SILVER MILLS PROSPECTING MILLS TURBINES, STEAM
GOLD DREDGES PUMPS TURBINES, WATER

ELECTRIC MOTORS AND GENERATORS

Head Office and Works
DISTRICT OFFICES

New Glasgow, N..S., Telephone Bldg.
Montreal, Sovereign Bank Bldg.
Toronto, Traders Bank Bldg.

- Montreal

Winnipeg, 251 Notre Dame Ave.
Nelson, Josephine St.
Vancouver, 416 Seymour St.
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11,000
SOL D

MI Giving Satisfaction

THE No.5 WILFLEY TABLE
The No. 5 Wilfley Concentrator is the late.st and most improved design
of this machine. We can make prompt shipment. Write for catalogue.

W.H.O. MUSsEN&Oo.

SFOR MINERS AND
EVERYOTHER USE

STEEL WIRE PERFORATED STEEL. WRITE FOR SPECIAL CATALOGUE.

The B. Greening Wire Co., Limited
HAMILTON, Ont. MONTREAL, Que.

THi- HEROULTIROOESS
ELEOTRIO SMELTINQ

particulars R. TU R NBULL, "fCanada, Sault Ste. Marie, Ont.

CHEMICAL AND Z2
Have you any friend to ASSAY APPARATUS
whoin you desire a copy of ZINC, CYANIDE and SULPIURIC

the MINING REVIEW sent? ACID for CYANIDE PROCESS

________________________ Complete Assay Qutlits RU

The Haiiîilton-Merrit Prospector's Outfits
Becker's Balances and Weights Battersea Crucibles and Muif

MICHIGAN COLLEGE OF MINES Hoskins'

F. W. McNAIR, President LYMAN
Located in Lake Superior District. Mines and Mills accessible 9 SONS & UCO MAN
for practice. For Yearbook and Record of Graduates apply to Our Catalogue on application.
President or Secretary. Houghton, Michigan. 380, 382, 384 & 386 ST. PAUL STREET, MONTREAL

xxii



24th YEAR OF PUBLICATION

THE OLDEST AND ONLY OFFICIAL MINING JOURNAL PUBLISHED IN CANADA.

Pubilshtd by The Reylew Publishing Co., Ltd. PUBLISHED MIONTHLY. 171 St. James St., MONTREAL.

$2.VI per year.VOL. XXVII-No. 5.MONTREAI.. NOVRMBER, 1906. 20ocents per copy.

THE CANADIAN MINING -REVIEW.

Published by THE REVIEW PUBLISHING COM-
PANY, Limited, P.O. Box 2187, Montreal, Canada.
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The REVIEW'S columns are always open for the discus-
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Durinig the past summer Mr. E. Lindtman, of
the Mines Branch, has made magnetic surveys of the
Glendover iron range, Ontario, and of an iron range
near Bathurst. N.B.

We are inforned that the Federal Government
lias promised a subsidy of $6,400 a mile for the first
hundred miles of railway built north fron Roberval
toward Chibougamau, and that the Quebec Govern-
ment lias pledged itsclf to a land grant of 7,000 acres
per mile for the sane length of road.

The catalogue of the Geological Survey publica-
tion has leretofore, left to. be desired, as the French
say. No further reproach will, lowever. be possi-
ble, as a new catalogue lias been issued that is a
marvel of completeness and intelligent compilation.
Tlere are half a dozen different ways of getting what
you need from it; if you don't know the number of
the publication, you nay possibly be aware of the
author's name; if not, you may remember the year
of the issue, or you may know the region to which
it refers, and in any case you will run your quarry to
earth by the aid of this invaluable little volume,
which, by the way, lias been compiled by Mr. W. P.
Nicolas.

Another good thing has, seemingly, gone wrong..
The wonderful gold discoveries that were reported
from the Peace River, do not apparently exist.
Mr. J. A. Macdonnell has written to the Toronto
Globe, saying that the samples lie brought down
with himi had been given to the Department of
Mines for assay and had been found worthless.
Once more we have iron pyrites mistaken for gold,
though the tests are so simple that one would have
thought that some of the gentlemen connected with
Mr. Macdonnell's survey, would have been able to
detect the difference. We understand that Mr.
Macdonnell clainis to have got results of $5.70, $17
and $32 to the ton from sone samples of ore that lie
procured upon the ground. We hope lie was not
mistaken, in which case there will certainly be an-
other story to tell by this time next year.
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The discovery of a large field of bituminous coal
under the Englislh Downs shows, that after more
than ciglteen centtries of prospecting, the end has
not been reached in the British Isles. How long
will it take to thoroughly prospect and develo'p the
mineral wealth of the Dominion of Canada? The
answer should surely run into astronomical figures.
The truth is that we have as yet harely scratched
the surfaces of a few of the more accessible dis-
tricts. Mining schools and prospecting classes
could be multiplied in Canada to our very great
advantage. Meanwhile, the Ontario Government
is doing sonething through its Summer Mining
Classes, and we should like to sec the other pro-
vinces follow the lead set by Ontario. The Geologi-
cal Survey is doing grand work, but the tasks of the
geologist and of the prospector are not identical;
the former should point out to the latter where his
work might begin, but you cannot expect a man
who has to cover a district as large as an ordinary
kingdom, in a summer, to do painstaking, detailed
work, such as a prospector must do to be suc-
cessful.

Judging by the reports brought down by the
officers of the steamship Adventure, it seems prob-
able that the Canadian and Grand Trunk Pacific
Railways will carry most of the wheat from the
prairie to the ocean for many a long day to come.
The Hudson's Bay route does not seem an attractive
one froni the point of view of the ordinary ship-
master. Fort Churchill was reached on September
2nd, and it is said that a strong current runs through
the river, and the vessel had to anchor a long way
out from shore as the tides fall from 30 to 4o feet,
leaving 1,500 feet of rock and sand bare at low
water. The work of discharge was very slow ; 500
tons of cargo and 3,000 sacks of coal were put
ashore. The weather was very stormy, so much so
that at times the boats could not leave the ship.
Two boats, which broke adrift from a lighter, were
driven ashore and smashed. Two other boats at-
tacled to the stern of the steamer were sunk. The
two gasolene launclies were repeatedly injured by
contact with tie rocks. Aiter this spell the weather
suddenly changed, becoming cold with fierce snow
storms, and, fearing to remain ariy longer, Captain
Couch, of the Adventure, left on the 1st of October,
with the balance of the coal, some 4,000 sacks. It
was then freezing hard at night and six inches of
snow lay on the ground. On the evening of Octo-
ber 3, the vessel passed through heavy Arctic ice,
running strongly southward. The Adventure, how-
ever, scraped lier way safely through. At Cape
Chidley, on the 5th, the vessel encountered a strong
gale of wind with thick snow, and this weather last-
cd all the way down the Labrador coast to Belle

Isle, which was reached on Tuesday evening, Octo-
ber 9. The weather was mild but foggy for the
remainder of the trip to St. Johns, Newfoundland.

The Mines Branch of the Department of the
Interior under the direction of Dr. Eugene Haanel,
Ph.D., lias issued during the past few years a nun-
ber of publications in addition to the annual reports.
A great deal of very valuable work lias been donc in
a quiet, unostentatious way, though, no doubt,
most students of mining have kept themselves fairly
well posted, and have managed to obtain copies of
all the publications as they issued. In case, how-
ever, some of our readers have overlooked one
or more of these reports, we would call their atten-
tion to the following list:-

On the location and examination of magnetic ore de-
posits by magnetonetric mneasurements."

Report on the Great Landslide at Frank, Alberta, 1903.
Report on the Mining Conditions in the Klondike, Y.T.
Preliminary report on the Limestones and the Lime In-

dustry of Manitoba.
Preliminary report on the Industrial Value of the Clays

and Shales of Manitoba.
Preliminary report on the raw materials, manufacture

and uses of Hydraulic Cements in Manitoba.
Report on Mica. its occurrence, exploitation and uses.
Report on Asbestos, its occurrence, exploitation and

uses.
- Report of the Commission appointed to investigate the

different clectro-thermic processes for the smelting of iron
ores and the making of steel in operation in Europe.

Prelimuinary report on the experiments conducted at
Sault Ste. Marie, Ont., under Government auspices, in the
smelting of Canadian iron ores by the electro-thermic pro-
cess.

Report of the Commission appointed to investigate the
Zinc Resources of British Columbia and the conditions
affecting their exploitation.

Moreover, magnetic surveys have been made and
maps constructed of the following magnetite deposits:

Baldwin Mine, Que.
Temagami Iron Range, Ont.
Calabogie Mine, Ont.
A revision of the iron ore deposits in Charlotte County,

N.B.
Lot 7-A, Range V, Township of Leeds, Que.
Wilbur Mine, Township of Levant, County of Lanark.
The Belmont Iron Mine, Township of Cordova, Peter-

borough County.

We understand that a full report of the experi-
ments in the smelting of Canadian mine ores by the
clectro-thermic process, at Sault Ste. Marie, will
soon be available for distribution, as well as a
monograph on graphite, and preliminary reports by
Messrs. Hille, Cirkel and Dr. Woodman, on the iron
ore deposits in Northwestern Ontario, along the
Ottawa Valley and in. the United States.

t.

1~
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COBALT SHIPMENTS.
The official figures of the shipments of ore to

the snelters fromn the mines in the Cobalt and
Haileybury districts over the Teniskaming and
Northern Ontario Railway for the month of Octo-
ber have been issued. The aggregate of the ore
was 1,120 tons. The details and dates of the ship-
ments follow, the amount of ore being in pounds.

Froni Cobalt-Oct. 2, La Rose mine, 43,000
pounds; Oct. 2, A. Longwell, 6o,ooo; Oct. 2, Ameri-
can S. & R. CO., 40,000; Oct. 3, C. L. Dennison,
6o,ooo; Oct. 3, Balbach Smelting Co., 6o,ooo; Oct.
3, C. L. Dennison, 40,000; Oct. 5, Nipissing mine,
61,730; Oct. 5, Nipissing mine, 60,450; Oct. 5, Foster
mine, 64,ooo; Oct. 5, F. L. Culver, 40,040; Oct. 6,
R. A. Bailey, 6o,ooo; Oct. 9, Anierican Smelting Co.,
60,ooo; Oct. 9, Nipissing mine, 60,275; Oct. 9, Nipis-
sing mine, 60,020; Oct. 11, American S. & R. Co.,
60,000; Oct. 13, Nipissing mine, 6 o,490; Oct. 13,

Nipissing mine, 40,540; Oct. 15, Nipissing mine,
60,130; Oct. 16, University mine, 45,000; Oct. 16,
Nipissing mine, 61,710; Oct. 16, Nipissing mine,
41,560; Oct. 16, La Rose mine, 53,6oo; Oct. 18,
Nipissing mine, 49,820; Oct. 20, Nipissing mine,
60,090; Oct. 20, Nipissing mine, 60,080; Oct. 23,
Nipissing mine, 61,230; Oct. 23, F. L. Culver, 41,560;
Oct. 23, F. L. Culver, 56,780; Oct. 24, A. Longvell,
60,ooo; Oct. 24, A. Longwell, 6o,ooo; Oct, 25, Nipis-
sing mine, 61,490; Oct. 25, Nipissing mine, 59,500;
Oct. 26, Foster mine, 63,ooo; Oct. 26, Nipissing
mine, 60,860; Oct. 29, Nipissing mine, 60,650; Oct.
30, American S. & R. CO., 56,000; Oct. 31, Silver
Queen, 47,590; Oct. 31, C. L. Dennison, 4o,ooo; Oct.
31, Nipissing mine, 50,430.

From Haileybury-Oct. 24, W. G. Hunt, 40,000
pounds.

THE CONSOLIDATED MINING AND
SMELTING CO. OF CANADA.

The first report of this company, covering the
six months ending June the 30th, 1906, lias just
been issued, and is given elsewhere in this issue.
It is, without peradventure, the most remarkable
document of the kind ever made public by a Cani-
adian mining concern. The sort of thing it de-
velops is wlat we are accustomed to find in the
reports of the Banks of Montreal, and of Toronto,
the Canadian Pacific Railway, etc., but that a Can-
adian mining company should minimise its earn-
ing power and disguise its assets is a new experi-
ence.

The Consolidated Mines was formed about a
year ago, to take over the Trail Smelter and the
War Eagle, Centre Star mines, etc.

The first operation was.the amalgamation of
the War Eagle with the Centre Star. The par
value of the War Eagle was reduced by this opera-

tion fron $1,750,oo0 to $1,166,667. The St. Eugene,
one of the big silver-lead properties of the world
was also taken in, and the Consolidated figured
ont, as follows:-

Old value.
$3,500,000

4,666,667
(estinated cost)

1,500,000
600,000

$10,266,667

Conpanies.
St. Eugenle

Centre Star
Trail Smelter
Rossland Power

New value.
$2,333,300

1,555,500
750,000
60,000

$4,698,800

Wlien you leave 46c, and run off 55c on the dol-
lar, of " stock wvater," you use the spigot somewhat
freely, and, to say the least of the matter, it reverses
the usual process of consolidation.

The new business began business as follows:-

Assets.

Mines and Plant ...........
Cash in Bank ............
Ore Shipments .............
Government Biounties due ..
Accouniits reccivable .........
Stores on hand. .........

$3,900,000
325,315
153,628

17,450
100,274
202,220

$4,698,887

As, however, it vas announced in the initial re-
port that the stock of nietals, ores, etc., on hand
wien the Company took over its property to tliu
value of $902,460, could be purchased on favorable
terns, the business was in all probability actually
inaugurated with gross assets of $5,286,087, and lia-
bilities of $577,145 over and above the capital stock
of $4,698,887. . This vas probably a bank loan in
some fornm or shape. After six months of actual
operation, the directors are able to report that the
assets have increased to $5,532,327, an increase of

$256,300.
The property account lias been increased to

S4,047,586, an increase of $147,586. This includes
the Iron Mask, an abutting mining claim, purchased
during the halif year, and an expenditure Of $130,997
on construction account.

The stock of smelter products, on hand, or
shipped, ores, etc., has increased to $1,148,233, an
increase of $86,147.

Fluid assets, stores, accounts receivable and
bounties, etc., lias incrcased to $333,299.55, an in-
crease of $13.355.

The increase in tiese assets, amounts, therefore,
to $247,088. The indebtednîess to the Bank at the
date of the statenient applying to the portion of the
business vas $415,081.52, and there is an additional
liability of $78,ooo, a guaranteed advance to the
Snow-Shoe, to be repaid to the bank fron the ore
supplied by this mine.

In addition, one quarterly dividend of $117,470
was actually paid at that time. Two dividends of
the sanie amount have since been paid.
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The profit and loss account for the six months
is, however, the most interesting statement of this
kind possible. It is probably unique.

ln all 157,640 tons of ore was smelted, yie2lding
64,590 oz. gold, 1,074,255 oz. silver, 15,133,683 lbs.
lead, 2,391,161 lbs. copper, to a value of $2,994,927,
and of this $i,622,45o came from the companies own
mines.

The actual cost of niing, smelting and ship-
bing this metal was $2,942,809.18. The sales of
smnelter products and of ores amounted to $3,309,-
665.20, a difference Of $356,856.o2, on the right side,
but in addition the stock of metals and ores on band
lad increased fromn $908,144.20 to $1,248,233.50, an
ilcrease Of $346,o89, so that the surplus over cost
Of production is $702,945. This is the surplus
profit for the six months operation of a Canadian
mîining company, that is in the mining business as
a business. The profit shown is only $325,854, and
this result is obtained by charging off $245,176.48
for developnent vork in the mines, and writing off
$45,9a5 for depreciation.

The gross profit is magnificent and if the
$245,ooo spent on development does not represent
the daily and hourly developient necessary to the
success of any mining properfy, but is, as there is
reason to believe, the sort of " developient that
does not require to be repeated," the future of the
concern would seeni very briglt.

The expenditure on the property admitted dur-
ing the six months is:

On Construction Account .......... $130,979
On Development Work ............ 245,176

$376,J55

In his report, the managing director informs the
directors that during the six montlis there lias been
15,461 feet of workings driven in the company's
mine.

Tlhat an 1,100 horse hoist lias been installed in
Centre Star, and the workings of Centre Star, War
Eagle and Iron Mask have been united so that in
future, ail the ore will be liauled up one shaft in

4Y2 ton skips.
That the electrolytic lead refinery lias been in-

creased in capacity from 50 tons to 75 tons per
day, a new copper furnace added and other refining
iniprovenents made.

That the Iron Mask, a mining property liaving

$242,451 of " probable ore" has been acquired.
The ore reserves of both the St. Eugene and the

Centre Star have been increased.
This really neans a great deal to get for $376,155

practically written off the profits for the first six
montlis of even a "consolidated'" business.

That every aollar that lias been spent on the
working of the mines, their developient, and on
the snelter, has been well spent, is, ve believe, an
undoubted fact.

It muîst not be forgotten that the Consolidated
Mining & Smîîelting Company is as iuclh a manu-
facturing plant as is the United States Steel Comn-
pany, for instance, and the continued success of this
enterprise, ncans the continuons prosperity of the
mining industry in the Rossland district. Inci-
dentally, the shareholders of the Consolidated Mines
and the Canadiai Gold Fields Syndicate (a concerni
witlh $6oo,ooo capital, holding $426,600 in shares par
value of Consolidated Mining stock), are to be con-
gratulated. The net earnings, as shown, anount to
to $14.04 per cent.'per annum, on the capital stock.
The pertinent and remarkable fact is, that wlien in
the natural course of èvents a profit Of 30 per cent.
could have been shown, the ultra conservative
course of cutting down the declared profit to 14.04
has becn adopted, and this by the biggest, the best
managed and nmost enterprising miining conceri im
the country. Is this an indication that the day of
wild cat " mining" stock nmines lias passed, and
that of the mian that mines ore for profit lias coine?

CANADIAN ZINC PRODUCTION.

The report of the Commission appointed to in-
vestigate the zinc resources of Britislh Columbia,
and the conditions affecting tleir exploitation, is
being distributed by Dr. Eugene Haanel, Ph.D.,
Superintendent of Mines.

Our readers will recollect that this Commission
was instructed to undertake the investigation of
the zinc resources of British Columbia, and tlheir
commercial possibilities during the summner of ir,5.
The gentlemen who composed it were: Mr. Wat½.icer
Renton Ingalls, editor of the Engineering and
Mining Journal, New York City; Mr. Pliihhi.- R.
Argall, M.E., of Denver, and Mr. A. C. Garde, of
Nelson, the former taking charge of the field work
in connection vith the developed mines of the pro-
vince, the latter acting as Mr. Argalt's assistant.

The report is a volume of 4oo pages, and deals
exhaustively with the production of Britislh Column-
bia, the character of the ore, the markets, valuation,
and cost of smelting, and, moreover, gives a history
of the industry since its inception.

The districts treated of in detail, comprise:-
Ainsworth, Slocan, East Kootenay, Nelson, Van-
couver Island, and Texada, the coast of the main-
land anld the interior, fromi which it will be seen
that all regions that have proved productive of zinc
in Britisli Colunibia receive attention.

Mr. Ingalls says in his introduction that, Britislh
Columbia, the mîost westerly province of the Con-
federation forming the Dominion of Canada, com-
prises principally that section of British North
America lying to the westward of the suminmit of the
Rocky Mountains. The northern boundary of the
province is the 6otl parallel of latitude; its southern

7-
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boundary is the United States of Ainerica, or prac-
tically the 49th parallel; on the west it is bounded
by the Pacific Ocean, and on the east by the Rocky
Mountains; beyond that by the l2oth ieridian of
vest longitude. The total area of Britisi Columbia

is about 382,000 square miles. The country is
traversed in a north-westerly direction by four more
or less continuous chains of mîountains, between
vhich lie long and generally narrow valleys. These

valleys forni the channels of streams, which drain
into the Columbia River; and in the southern part
of the province several of theni are occupied by
long, rather narrow, navigable lakes, affording
means of water-transportation, which have been
extensively enployed. This systemi of lakes lias
had an important bearing upon the developient of
the minerai resources of the province.

It was nlot until 1893 that the lode mines of
British Columbia really began to be productive, the
output fron this source during the six years imme-
diately prior to that date, amounting to an average
value of only $6o,ooo a year, was derived from se-
lected ricli ores found near the existing lines of
transportation.

In 1893, however, the value of the production of
the lode mines of the province rose to $300,o0o, siice
whicl time there lias been a steady increase, tintil
in 1901 the output from this class of nining reacled
a value of $13,683,044. It fell off slighly in 1902,
but the decrease was due principally to the lower
market value prevailing, and in 1903 an upward
tendency again became apparent.

The total shipnents of zinc ore from the Slocan
district, according to a statement by 'Mr. A. C.
Gardé, fromi the Canadian Pacific Railway office at
Nelson, B.C., are shown in the subjoined table.
which include the ore passing over both the Can-
adian Pacific and Kaslo & Slocan roads:

Name of Mine.

Bosun .............
Wakefield..........
Payne ................
Whitevater ..........
Ivanhoe ..............
Hartney ..............
W ellington ..........
Boimnd Mai ........
Lucky Jina ...........
Idaho-Alano .........
Slocan Star ..........
Canadian Snclt'g Wks.
Anerican Boy .......
Last Chance .........
Bluie Bell ...........

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

1902.
580

35
667

1,282

The statistics for 1905 cover
of the ycar.

1903.

681
181
610

256

686

2,564

1904.

151
1,001

902
21

60
48
30

21

2,084

1905.

98
101
713

33

2,462
60

3,978
260
129
22
37

7,893

only the first ten nonths

A'cording to information furnislied by Mr.
Mackintosh, collector of the port, the shipments of

ore passing througlh Kaslo, destined to the United
States, from January i to October 31, 1905, were as
follows:-

Nane of Mine. Tons.
Lucky Jim .. 2785 5
Whitewater. 1oi .jg
Wellington. . 32 50
Last Chance. 64 35
Aner'n. Boy 140 42

47
Siocan Star.. 3566 32

35
Silver Bell .. 37 45

Total.....4125

Grade of Ore.

, Zi. 9.5% Ph. 3 Oz.
" 3.0 " 33 e

4 3.0 " 55 "

" 4.0 e 66

" 7.0 "E 9 "

" 2.0 " 15 "

" 3.0 EE 32 "d

" 2.5 eS 45 SE

" 0.5 "i 4 "d

Remarks.
Ag. Lump ore.

ES .9

Concentrate.

Lump ore.

Mr. G. O. Buchanan, Dominion Inspector of
Lead Bounties, Kaslo, B.C., communuîicated to me,
under date Dec. 15, 1905, the following statistics of
zinc ore production in 1905, compiled from reports
received from the owners and managers of the re-
spective mines:-

Nane of Mine. Tons.

Slocan Star ......... 4,093
Lucky Jini ........... 4,600
Lucky Jim ......... 7.45
Ivanlhoe ............. 541
Ruth ................ I,000
Jackson ............. 1,150
Bell ................. 130
Idaho ............... 6r
Ali others (estimated. i,ooo

Total ......---... 13,320

Assay in Zinc.

33.5%
54.0

48.0
46.0
38.0
38.0
50.0
37.4
40.0

42.0

Remarks.
Concentrate
Lump Ore t
Concentrate

di

id

de

It may be safely estinated that the shipments
of zinc ore fron British Columbia since the begin-
ning have been approximately as follows:-

Year. Tons. Year.
1899. .. ... .. ... 1,600
1900.... .... ... ... none

1901. .... ... ... ... noue

1902. ... ... ... ... 1,282

1903. . .. . .. ...
1904. ... ... ... ...
1905. ...... ... ...

Tons.

2,564
2,828
8,561

The actual production in 1905 was possibly 3,000
to 4,000 tons more thian the shipments, but this is
largely ore held for treatment by magnetic separa-
tion for the enrichnment of its grade in zinc, which
will correspondingly reduce its weiglit.

The zinc ore so far produced in British Columbia
has been blende. No calamine lias heen shipped,
and the existence of any important supply of that
class of ore has not been reported. The blende has
been shipped partly as hand-sorted lump ore; partly
as mill-concentrate. The former lias been of the
higliest grade in zinc. The grade of the mill-con-
centrate is reduced by the intermixture of siderite
(spathic iron ore) and pyrites (pyrite and pyrrho-
tite), which occur commonly with the blende of the
Slocan, ahd cannot be satisfactorily separated by
ordinary mechanical concentration.

The blende of the Slocan is commonly of the
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variety known as " black jack," and is gencrally of
briglit luster. The black coloration of blende is
not necessarily an indication of high content in
combined iron; for example, the blende, of Wiscon-
sin, is sometimes black, but is low in combined iron.
Blendes which are black- in color and of brilliant
lustre are apt to be high in combined iron, but not
always. The Slocan blendes do not appear to be
high in combined iron as a general thing; nor are
they, as a rule, high in cadmium.

The analysis of Slocan zinc ores show that thcy
contain few objectionable impurities, and none of
theni in excessively large quantity. The percent-
age of iron is moderate and the percentage of lead is
low. As a general thing, the ores are rather low
in cadmium; some of them contain à little man-
ganese, but not much. The percentage of lime is
very small. Fluorspar is entirely absent. Arsenic
and antimony are present in sonie of the ores. The
coarser portions of the solid zinc ores can be hand-
sorted up to a tenor of 50 per cent. zinc. By com-
bined wet and magnetic concetration ore assaying
as high as 55 per cent. zinc can be produced, and 50
per cent. zinc ought to be a fair standard of prac-
tice with regard to a large cla'ss of ores.

The zinc ore which has been heretofore produced
in British Columbia has been marketed chiefly in
the United States, the smelters at Pueblo, Colo.,
and at several points in Kansas having been the
principal buyers.

A comparatively small qrlantity of ore has been
exported to Europe. Since -about the end of No-
vember, 1905a smelter at Frank, Alberta, has been
in the market for these ores. There are, therfore,
three markets open to the ores of British Colur.ibia,
viz.:-(1) the American; (2) the European; (3)
the Canadian, which, however, is still in a tentative
condition. With respect to these markets widely
different conditions obtain.

The value of a zinc ore depends chiefly upon its
tenor in zinc and objectioinable impurities; espe-
cially iron, mangauese and lime, which increase the
corrosion of the retorts; and lead, arsenic, and anti-
mony, which contaminate tie špelter. The value
of the ore is also affected by its character, whether
oxidized or sulphide, or a mixture of both; the'stl-
phide ore must be roasted, but yields a dimiiiished
weight for the subsequent treatment, which is the
more expensive part of the process; the oxidized
ore escapes preliminary treatment, unless it be car-
bonate, but suffers no diminution in weight. The
preliminary treatment of ores which are mixtures of
sulphides and oxides, is often troublesome. The
value of an ore is, moreover, alfected by its physical
character. Lump ore is subjected .to an additional
expense for crushing; fine slimes are more expensive
and troublesome to roast than coarser concentrates.
Some ores roast and distil easily; others with more
difficulty. All these factors are given consideration
by the zinc smelter. The chemical composition of

the ore is, however, the most important factor in
determining its value.

[n determininîg the treatmnent charge on the ore
purchased, the smnelter starts vith the cost of smelt-
ing a ton of the ore of average composition, that is
to say, the mixture on which lie proposes to operate
his furnaces on the saine charge, for various rea-
sons, to this smelting charge lie adds the profit that
lie ouglht to nake to obtain a proper interest on his
investnent allowing for the necessary aniortizanon
of his outlay in plant.

The further addition of the freight on the ore to
his works, and on the spelter product to its market,
with allowances for the cost of buying the ore and
selling the spelter, gives the returning charge which
lie must make against the ore in buying on the
basis of f.o.b. cars at the mine or mill where pro-
duced.

The ores purchased will be of various kinds. Few
will correspond exactly with the ore which is ainied
to charge into the furnaces. Some will be higher
in zinc; others will be lower. Some will be too high
in iron; others too high in lime. The very desir-
able ores can perhaps be purchased only at a small
margin. The deficiency must thien be made up
from the price of the less desirable ore. Inasmuch
as the various kinds of ore may not be bouglit con-
temporaneously, the smelter effects this balancing
in price by arbitrary additions to the returning
charge on certain kinds of ore, according to the per-
centage of objectionable impurities contained. It
may be necessary under certain contingencies to put
a less advantageous charge into his furnaces, when
the cost of smelting will be directly increased, and
the percentage of metal extraction decreased, by
greater destruction of retorts, higher zinc tenor of
the residues, or some other factors which have a
powerful influence on the ledger.

It is the custom of European snelters to pay for
ores according to a sliding scale, which combines
three elements, viz.: The pýice of spelter and zinc
content of the ore, which are variables, and the re-
turning charge per ton of ore which is fixed. This
sliding scale is embodied in a convenient formula,
from which any seller of ore can readily compute
the value, the returning charge having previously
been agreed upon in the contract.

American smelters compute the value of ore in
practically the sanie way, but in purchasing custom
lots of ore they make, usually, a direct bid of so
nuch per ton, and in purcla'ing ore on contract
they frequently employ an involved sliding scale,
which is generally equitable, though less simple
than the European.

The cost of smelting ores is but imperfectly
understood by those who have not had experience
in the business. This does not refer only to the
snelting of zinc ores, but also to the smelting of
other kinds of ore. I may go further and say that
it is imperfectly understood even by many metal-
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lurgists who are practically cngaged in the business.
The operating cost p-r ton of ore snelted is one
thing; this is comparatively easy to determine, but
it tells only part of the stpry. The total cost of
sme!ting is quite another thing, and is not so easy
to detcrimiine; this includes not only the direct oper-
ating cost, but also the allowances for administra-
tion of the business, interest on the money invested,
and aniortization ;f the capital laid down in plant
construction. The capitalists who invest their
mioney in a metallurgical plant not only expect to
reccive a proper interest on it, but also expect to
preserve the principal intact. The subject lias been
discussed so thoroughly in industrial econonics that
it is utnecessary to go into it here to any further
extent than will outline the fundaniental principles.

There have been instances where plants have
been erected for the specific purpose of working up
a definite supplv of iiterial. only that and nothing
more. Assuning it to be contenplated that such
a purpose will be consummated in two years of
tinie, it is obviously necessary to charge one year's
operation with one half of the cost of the plant.
Ordinarily, however, the calculation for amortiza-
tion is not so simple, because the life of the plant
can not be so definitely foretold, but even under the
most favorable prospects as to continuance of the
supplies of raw material, and the conditions which
govern the operation of the works and the market-
ing of its products tliere are considerations as to the
life of the plant, both in part and as a whole. Some
of its apparatus, in spite of the nost liberal outlay
for repairs and rcnewals, will wear and becoeuse-
less, often in a conparatively f'ew years. Other
parts may, perhaps, be kept in excellent condition
for many years, but niay become unprofitable
througli advances in the art, whereby the compe-
tition of more modern and superior methods of
mahines niay render the old ones practically use-
less. This consideration, which lias aptly been
referred to as "depreciation due to the advance in
the state of art," applies iot only to particular
machines and methods, but also to the plant as a
whole. Anyone wlo will look around in the indus-
try witlh which lie is niost faniliar, and will observe
the number of plants of no more than ten years'
construction, which have becdine idle and out of
date, will appreciate the importance of tis indús-
trial calculation.

It is a common practice among engineers in
considering the probable standing of a new metal-
lurgical project to reckon an amortization period of
ten years, Le., the first cost of the plant must be
rcinbursed in that time, not necessarily with a view
to tht distribution of the original investment among
the subscribers, but rather with view to the main-
tenance of the value of the plant to the possible
extent of a complete repiacement at the end of the
time reckoied. Prudence seldom permits the esti-
mate of a longer amortization period than ten years.

In some cases it is unsafe even to reckon so long a
timeî,' as that. The assumption of an amortization
period of ten years iiplies that 10 per cent. of the
first cost of the plant must be added annually to all
the cost of direct operation, and, iorcover, a certain
interest charge nust be added in order to arrive at
the actual cost'of the production. Reduced to tie
basis of a ton of ore the relative magnitude of these
charges depends upon the cost of plant per ton of
annual capacity. For example, the cost of a first-
class copper smelting plant of 1,ooo tons daily capa-
city, or, say, 350,000 tons per annum, is about
$6oo,ooo, which is about $x.yo per ton of annual
capacity. The cost of'a silver-lead smeltng plant
of the saine capacity is about $8oo,ooo, which is
about $2.50 per ton of annual capacity. The cost
of smelting a ton of copper ore in such a plant is
rouglhly about $2.5o; the cost of smelting a ton of
silver-lead ore is, roughly, about $3.5o. In the
former case about 15c per ton should be added to
the smîetting cost for aniortization; in the latter case
23 cents per ton; ini both cases the aniortization
charges are only about 7 per cent. of the direct
operating cost. In zinc snelting the conditions are
quite different, not only in this, but also in other
respects.

The metallurgy of zinc is frequently spoken of
as a backward art, the snelting process still being
expensive as compared with that of lead and copper
ores, while the proportionate extraction of netal is
greatly inferior. This idea rests, however, on false
standards of comparison. The zinc smelter, as a
rule, deals with ore which lias already been en-
riched to a high degree, so that this practice is com-
parable to that of the snelter of galena concen-
trate, or of black tin ore, rather than to that of the
silver-lead or copper snielter, who lias to treat a
very large quantity of ore for a compar.--ively
smîîall production of metal. In other words,
while the copper snelter makes commonly a con-
centration Of 20 to i and even 50 to i, the zinc
snelter makes a concentration of only 2 to i or
3 to I. In landling the less quantity of raw ma-
terial, it is generally permissible to utilize wheel-
barrow and shovel to a greater extent; but if the
cost of the process be referred to the basis of the
crude ore raised from the mine, the smelting ex-
pense mày not appear unduly heavy.

The addition which is lent to the value of zinc
ore by a silver content is a matter of both interest
and importance in connection with the ores of Brit-
islh Columbia, inasmuch as they are gencrally silver-
bearing; occasionally silver-bearing to a high
degree. The highly argentiferous ore, however, is
mucli smaller in proportion than the ore which is
comparatively low in silver. In some cases the
ores run very high in silver, but such occurrences
exist elsewhere, especially where tetrahedrite (grey
copper ore) or similar silver minerals are associated
with the blends. These high silver-zine ores, how-
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ever, arc commonly considered not as material for
the zinc smelters, but for the silver-lead snelters, to
whom they are disposed of.

'I.re are comparatively few American smelters
who are equipped, or are in a position to extract
silver and lcad from the zinc ore which thcy treat.
There will doubtless be, however, an extension of
interest in this direction. In such cases as the
smelters are especially in the market for this class
of ore, the practice of p .rchasing is similar to the
European. Thus, one contract for Canadian ore
provided for the paynent of silver in excess of 8 oz.
a ton at the rate of 5o per cent. of the New York
quotation for silver. On an ore assaying 20 OZ.
silver per ton, 40 per cent. zinc, and over 5 per cent.
lead, a price of $9-50 per ton f.o.b., Sandon, was
made in August, 19o5; with a zinc variation of 75c
per unit above or below 4o; and a silver variation ci
40c per oz. above or below 20 OZ.

A vast amount of ingenuity, energy, and moncy
lias been spent, since i86o, upon the development of
hydrometallurgical processes of zinc extraction, tue
idea being to bring the zinc into solution (usually as
sulphate); separate the solution from the residue
(which will contain the silver and lead of the ore,
together with the gangue); precip.tate the zinc by
suitable re-agents, and pass the product on to the
smelting furnaces, or precipitate it in metallic form
by clectrolysis, and pass the insoluble residue on to
the lead furnaces. .

Electrometallurgical processes of this character
are hopeless, save under certain especially favorable
conditions, prinarily because of the high amount of
pover that is inevitably required to electrolyze solu-
tions of any of the salts of zinc. Vast sums of
money have been expended in proving by the erec-
tion of large works for the operation of such pro-
cesses the fundamental principles, which could have
been worked out in the office, and the practical
behavior of the scheme working, vhich could have
been determined in the testing-faboratory, for one
per cent. of the money. The conditions under which
processes of this character nay prove workable are:
(i) in the case of processes affording a useful anode
reaction, the application at places where advantage
can profitably be taken of it; and (2) the availability
of very cheap water power.

It is extremely doubtful .if any hydro-metallurgi-
cal or electro-metallurgical process, even under the
most favorable conditions, could show a commercial
superiority over the present combination of stand-
ard methods in the treatment of such an ore as has
been referred to. Starting with ar ore containing
24 per cent. zinc and 6 per cent. lead, separated
magnetically or electro-statically at a cost of $î.oo
per ton, approximately 0.33 ton of zinc ore, con-
taining 50 per cent. zinc, or nearly 69 per cent. of
+he zinc in the original ore, and 0.55 ton of lead-
iron ore containing 9 per cent. lead, or approximately
82.5 per cent. of the lead.in the original ore, are

obtained. Carrying the computation forward to
the final extraction of the nietals, good practice
should yield about 6o per cent. of the original zinc
and 78 per cent. of the original lcad, at an aggregate
cost not to exceed $7.oo per ton of crude ore, disre-
garding freiglhts, interest, amortization of the plant,
etc. A complete analysis of this plant would be
quite complicated, but the above figures will give a
rougli indication of the present state of the art.

THE LA PLATA.

By Alfred W. Dyer.
The story of the progress of the Molly Gibson

(I a Plata) mine is a story of great progress under
tremendous difficulties. In the first place the mine
is situated at the foot of a glacier, 20 miles from
Nelson, and ten miles from the nearest shore of the
west arm of Kootenay Lake, 7,500 feet above sea
level; and, therefore, nearly 6,ooo feet above the
level of the lake. Further, the ore is contained in a
vein which, though strong and continuous for sev-
eral thousand feet, is yet of varying width. es
va'uz, after being gophered for years, is about $S
per ton, the returns being chiefly in silver. As
transportation by waggon to the lake is about $4.oo
a ton, and the further freight and treatment, $12, it
will be seen that the company was facing a difficult
problem, when the further development of the prop-
erty was decided upon two years ago.

Then Captain Tretliewey was placed in charge.
He found that the old tramway, connecting the mine
with the end of the waggon road, 2,500 feet below,
was down, that the mine Luildings were destroyed;
that a mill would 1be needed to treat the ore, and
that a lake had to be danmed and a flume con-
structed to get the necessary power. Moreover, it
was necessary to first place a sawmill on the ground.

Al these things have been done. The mill
made its first run in June and completed a month's
work with an average saving of over 80 per cent.
after the failures of the inception are neglected.
Now the company is installing a compressor.

The vein runs east and west for io,ooo feet. It
lias been opened by a series of tunnels, eight adits
in all, showing the ore body to be continuous from
the extremities of the workings for 2,500 feet. This
also gives a depth of 750 feet. The management
thinks it has sufficient ore in sight to keep the new
mill going for the next ten years, vithout any fur-
ther development.

The ore runs from 15 ounces up to roo or more
with about 2 to 4 per cent. of lead, with a zinc con-
tent that seldoms exceeds, in the concentrates, the
ten per cent. limit now imposed by the Kootenay
smelters. The country rock is a felspathic granite
with unusually large felspar crystals. There is some
intrusive diorite but the vein is little disturbed.

The mill is fed by an aerial tramway 8,450 feet in
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length. It is of the button and clutch type, built by
Fraser & Chalmers. The ore is dunped on a grizz-
ley, the oversize passing into a Blake rockbreaker,
and thence on to an 8o-foot travelling belt, wlhere a
certain portion, something less than a fourth, is
taken out, as clean ore and fit for direct shipment.
The renainder falls through a chute into 'a Star
crusher, and is automatically hoisted to the top of
the nill. At the crusher a sanple of the heads is
taken. The sampler passes through the ore flow
twice, and lence takes double the portion fron the
surface, the lighter and less valuable part of the
flow, than fron the bottom. Hence the head sam-
ples show less than the value of the ore. At the top
of the building the ore flow is directed through
tromnmels. Al oversize, not being able to pass the
34-inch muesh, is sent back to the crusher, auto-
matically. Fron the trommel the flow passes to the
first and second jigs. of two and three conpart-
ments respectively. The remuainder in the first jig
is conducted directly to the ore bins, the second
compartnent containing the middlings. In the
second jig the first compartment saves the clean ore,
and the second and third the middlings. The over-
flow fron both jigs is waste and goes directly out of
the miill. One-fourth of the feed is thus thrown out
of the miill at an early stage in the working. About
five-eighths is treated as middlings and one-eighth
is directlv saved. The tailings seldon run over an
ounce, and it is to this system that Captain Trethe-
wey places the high recovery of the mill.

The nmiddlings go tlrough a second crusher,
through a second trommiel, exactly as before and
thence through four hydraulic classifiers. The
coarser particles are sent through launders to threc
five-conpartmented jigs, the waste cliiinated and
the renainder sent back to a five-stamp battery,
but it is only a very small percentage of the original
miiill feed which is thus expensively treated.

From the battery the flow is again directed to
hydraulic classifiers, jigs, settling tanks. Overstrom
tables ani Frue vanners. The renainder passes
away as tailings. In tiese tailings the chief loss is
made. The more perceptible, the ligher the zinc
content. The management have under consideration
various nethods of impounding tliese tailings for
future recovery.

The concentrate thus made runs six or seven to
one. For the last week in June the miiill feed ran
172 ounces silver; tiree per cent. lead; one per
cent. zinc. The concentrates represented 107 ounces
silver, 29 per cent. lead and 12 per cent. zinc.

The minl is run by water power obtaincd by
damiming a glacier fed lake, 300 feet above and
about three and one-quarter mile distant. A Pelton
whecel, of 15 h.p. runs belt and breaker, and another
wieel of 50 h.p. runs the mill. Two men run the
whole of the mill proper, with another man on the
ore belt; another sacking ore, and a third running
the tramway. The capacity, one shift a day of 12

iours, is between 50 and 6o tons, which is the out-
iit of the mine for the present and until the con-

pressor cani be installed for steanm drilling.

MINING LAWS.
By Dr. W. S. Goodwin,

Ore deposits differ fromt every other large asset
of a country in a very important respect. They are
niot in any way reproducible. Agricultural products
are continuous year after year so long as the soil re-
mains fertile naturally or is kept up to its fertility
artificially. Fislh reproduce as fast as they are
cauglht, so long as the catching is done in a regil-
ated conservative way. Witi a proper systenu, the
forest yields its crop from generation to generation
without any tendency to exhaustion. But, once an
ore deposit is remioved (witlh one or two excep-
tions), it is not replaced within any period wliich
cones under human observation. This pecuiliarity
gives valuable minerals the character of hidden trea-
sures, to be found and used. It is ou this account,
no doubt, tlat in nost countries, nmineral riglhts are
reserved to the Crown wien surface rights are
granted, sold, or leased by a government; and the
laws under wIich minueral rights are disposed of by
a goverunient form a problem with wiici all inu-
eral countries have wrestled. -Mineral resources, to
be available, nmust first be found, and tley nust
next be developed andi mined. Here is wherc the
difficulty arises in franing a mining law. On the
one hand the law must give encouragement and fair
play to the nen who search for and find the valu-
able deposits. On the otier, it must so guard and
define the general public interests that developmnct
and mining shall not be retarded or indefinitely
postponed. It slhould be noted that development
and miining mnay be interfered witi in two very dif-
ferent ways: (i) by a law wiich makes such burden
some conditions tiat the tenpting profits of nining
operations disappear, and (2) by a " wide open "
law, which allows large areas of mineral lands to
be lield undeveloped for speculative purposes.

Periaps the nmost difficult problen of all ini min-
ing legislation is tlat of the conditions upon which
a mining clain is allowed. There are two extremes:
(i) the enaction of a bona fide discovery, and (2)
granting the mineral riglits nerely tipon applica-
tion. The former imiplies inspection by a properly
qualified government officer. Tlhat this is the case
is shown by the universal experience in countries
wlicre discovery is required by law, but wiere the
affirmation of the applicant is taken as sufficient.
li al] sucli cases tlat part of the law lias become a
dead letter and many applicants lightly perjure
tienselves as a inatter of use and vont. This lias
been well illustrated by a number of cases to whiclh
attention lias becen latcly called in Ontario. Expe-
rience and comion sense agree in the verdict, that
if discovery is required it must be accompanied by
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inspection. To require discovery without inspection
is to make a law and leave it to work itself. That
such laws always become a dead letter is a well-
recognized fact in legislation. Factory acts iniply
inspectors. So do liquor license laws, stumpage,
etc., ad infinitum. Inspection is thus a necessity;
but it is also regarded by many as a boon to the
bona fido prospector. He gets for a nominal sum
the report of an expert on his discovery. This puts
upon governments the necessity of appointing none
but the best men to such positions.

tJndoubtedly hard cases arise vhen discovery is
required as a condition for granting a claim. It is
a nice question sonietimes to decide whether or not
a discovery of valuable mineral has been made. The
inspector must be a man of cool judgment and dis-
crimination. But so must be every judge and ad-
ministrator of the law. It vould be difficult to find
any law which does not, here and there, in the
course of its administration bear hardly upon indi-
viduals. The law is often blaned for wlat is really
the bad luck of the prospector,--whiçh is after all
quite according to human nature.

But does it improve matters to grant claims
without any proof of discovery? On the whole, ex-
perience answers in the negative. The " blanket-
ting" of large tracts is a practice objected to both
by prospectors and by investors.

If a prospector has made -a discovery of any
value he can always find sale for it. If lie claims a
lot upon which lie has not made a discovery, it
seems unreasonable to give him the exclusive right
to the minerals which may possibly be found on
that lot. It can hardly be argued that lie lias earned
the right. That lie bas gone over a great deal of
rougli country, endured hardships and spent time
and money in the search, is lardly an argument, un-
less it is granted that a man should be rewarded in
this way for hunting for minerals.

Is there any middle ground between discovery
and inspection and no discovery, as requirements?
It is often claimed that rigid working conditions
may be well substituted for discovery; but an ana-
lysis of the casc where a first discovery has been
made in a new district shows that working condi-
tions with no discovery favor the man with money
and practically exclud'e the poor man. The more
rigid they are, the worse it is for the man with no
capital. Now it is certainly due to the prospector
that any law regulating the staking of mining
claims should give an equal chance to all.

The mining law at present in force in Ontario
lias been lately subjected to criticism. There have
been public meetings and resolutions passed asking
for modifications; but there seems to have been a
good deal of difference of opinion as to the modifi-
cations, particularly at a neeting hcld in Cobalt,
wiere a resplution was passed opposed to those car-
ried in other places. As Cobalt is a very important
prospecting and mining centre just now, the conclu-

sions reached by a meeting called by public notice
in that place should be carefully weiglhed. These
conclusions seem to have favored the law as it now
stands with such small modifications as experience
of its workings should point out. The 'chief objec-
tions urged against the law are (i) the provision
for inspection, (2) the long time (60 days) between
the giving of notice and the granting of a working
permit, and (3) the registration of numerous appli-
cations for the same claim pending inspection of
the claim. The latter is rather a criticism of the ad-
inistration of the law than of the law itself, which

implies, although it does not clearly state, that only
one application for.a claim shall be received by the
recorder and that this application must be disposed
of adversely before another can be received. The
practice in the Cobalt district was to receive all ap-
plications; but the recorder lias now been directed
to receive hereafter only the first application and to
refuse all others, unless the claim is thrown open
after inspection.

It is claimed by advocates of free staking with-
out discovery that the man who stakes out a claim
should be considered to haye acquired by that act
and by the performance *of certain other conditions
exclusive rights. This seems to be open. to objec-
tion. It may be asked whether such a claim would
differ from a claim to any other public property
based upon a sir>ilar performance of certain acts.
It may be accepted as a general principle that a man
should do something considerable to earr a share of
such property. Being the first to arrive on the spot
and planting four stakes hardly fills the bill. The
law gives a special reward to the man who makes
the first discovery in a new district, because his
work lias extended the known mineral area of the
country, but surely the next comer and al] those
who follow should be required to show that tl-e-y
too, have added to the known mineral deposits be-
fore they are allowed to have exclusive possession
of a mineral claim.

it is held by some that so long as a man is will-
ing to go on working a claim lie should have exclu-
sive possession. It nay be asked, what are you to
do with the other men who are willing to work and
spend money on that claim? What has the first
comer really donc to give him the exclusive right to
search there? There may be a difference of only a
day'or an hour in the arrival of two claimants. Can
it be justly argued that the first comer, simply be-
cause he is.first, lias acquired an exclusive right? It
must not be lost siglt of that the laws for the distri-
bution of property vested in the Crown should be
so franed as to advance the general as well as the
particular interests. This is the spirit of the laiv for
distributing agricultural lands. A man who takes
up a lot is required to live on it and clear it tô a cer-
tain extent. In return for bis possession of the
land he increases its value and begins to add to the
production of the country. The case is different
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with mineral lands. Until a real discovery has been
made, the only Nwork which is of any use is explora-
tion. It would be difficult to frame a law of work-
ing conditions based on this idea. But the principle
is at least recognized in the mining law now in force
in Ontario. Sec sections on Working Permit (142),
and Prospecting Permits (183), where an attempt
is made to reconcile the rights of the single pro-
spector exploring at large with those of the investor
w'ho is prepared to make a more complete, expen-
sive, and thorougli exploration of a limited area,
provided that lie cani secure undisturbed possession
while doing so. As the law is, the working permit
is not granted u,'.il sixty days after notice is given.
Thus, anyone is frce to prospect for sixty days.
After that the holder of the working permit bas ex-
clisive rights.

To our mind, the wlhole difficulty lies in making
a law which shall duly regulate and restrain, not the
real prospector, who makes a discovery, but the
crowd who follow him and get all around to share
in his discovery without themselves adding any-
thing to it.

The ideal mining law would secure the widest
possible distribution of original private ownership.
That is, it would distribute to the many, rather than
concentrate on the few. If economic development
required concentration, this would naturally take
place by purchase afterwards. A " wide open " law
seens to allow this concentration at the beginning.
It might be argued that a large investor could hire
a number of prospectors and so secure large areas
at the start. This answers the same purpose, if dis-
covery is required. Experience shows that investors
get the best results in such cases by giving prospec-
tors a share in their finds, and thus distribution is
secured.

In all this discussion it must .not be forgotten
that a very grave difiiculty presents itself in defin-
ing what shall constitute a discovery. Inspection
might perhaps be dispensed with and the definition
left with the prospector, wvere it not for the blanket-
ter who follows on his heels. But the duties of an
inspector are so difficult, delicate, and, at the sane
time, authoritative,,that it is imperative that only
men of the highest possible qualifications should be
appointed.

It is claimed by some that capital is scared-away
by the inspection requirement. Capital is hardly
so timid when the capitalist bas a bonz fide mining
property before him; and it never does a country
any permanent good, but the contrary to attract a
lot of capital to schemes which turn out failures. A
few may benefit by the sale of claims which never
yield any returns, but it is at the expense of the
many whose property is depreciated by such fail-
ures. A mining law which attracts the capital re-
ferred to in the proverb "A fool and his money are
soon parted," is not the best law for a mining coun-
try.

RECENT PROGRESS IN METALLURGY.

By Prof. A. E. Outerbridge.

During the year past the production of all
metals lias been phenomenally large. The rise and
fall in the production of pig iron has long been re-
garded as a sort of barometer of business prosperity
for allied lines of industry, and all previous records
fade into insignificance when compared with those
of the year ending June 3oth last, for in that period
of time the production of pig iron in the United
States amounted to no less than 24,432,106 tons.
Tie production in the State of Pennsylvania alone
was, in 1905, 10,579,127 tons, or about two million
tons more than the total production in the United
States in 1896. Those who are interested in such
matters will, no doubt, remember the astonislhment
that was caused wlien the statistics of production of
pig iron in 1898 were publislhed, showing a total of
11,773,394 tons, or nearly one million tons a month.
Since that time we have advanced by lcaps and
bounds until now we are actually producing over
two million tons a month of pig iron.

An interesting improvement in the pig iron in-
dustry, to vit: the Gayley Dry-Air Blast Process
is worth noticing. The process'has proved itself to
be highly economical and will doubtless be largely
introduced. During the year 1905 there was pro-
duced 276,ooo tons of pig iron by this method, and
several large plants are now in course of construc-
tion.

The per capita consumption of pig iron in this
country bas risen to 62o pounds, as compared with
68 pounds as the average consumption of the total
production in the world in 1905.

The remarkable activity here nloted is not con-
fined to iron, but extends to all metals, gold, copper,
aluminum, etc. In 188o the production of copper in
the United States anounted to about 25,000 tons, or
about one-sixth of the world's output. In 19o5 the
production was 397,909 tons, or about one-half of
the world's output.

• There is an unlimited demand for copper, just as
there is for gold (due, however, to a different
reason), and this has caused the price of copper to
rise greatly, notwithstanding the fact that the cost
of refining lias been much reduced through the
modern clectrolytic methods. It is estimated that
the aggregate profits of the producing industry in
twenty-five years have amounted to the enormous
sun of.$675,ooo,coo on a total production of 9,ooo,-
ooo tons. By far the largest proportion of these
profits have been made within ten years.

The metal aluminum, once called " the metal of
the future," is now entitled fo a high place in the
list of economic metals of to-day, the production
having increased from a few pounds ten years ago
to about 5,ooo tons in 1905. Owing to the discovery
of the electrolytic method of refining the cost of the

MI-
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pure metal lias declined from $8 to less than 50 cents
a pound.

Statistics were given to show that the remark-
able increase in production of metals in 1905, as
compared with previous years, was not confined to
the United States, but was world wide. Canada, fot
example, showed an increase of no less than 171 per
cent. in output of all kinds of steel ingots and cast-
ings in 1905 as compared with 1904, and an increase
of more than 72 per cent. in crude pig iron.

The production of pig iron in Great Britain in
1905 was the largest in the history of the United
Kingdom, being 9,592,737 tons, as compared with
8,562,658 tons in 1904.

The increase in output of Bessemer steel ingots
in the sane period was shown to be about in the
sane proportion and of open-hearth steel ingots in
larger proportion.

In Germany production is recorded in metric
tons, and there was a considerable increase in out-
put of pig iron, steel ingots and castings in 1905 as
compared with the previous year.

In France the increase in output was compar-
atively small, and the same is probably true with
respect to Russia, Spain and Italy, though accurate
statistics for these countries are not yet available.

Reference was made to the great progress made
in recent years in recovering so-called waste pro-
ducts in various metallurgical operations, one of the
most promising of these is the prospective utiliza-
tion of vast accumulations of blast furnace slag in
the manufacture of high-grade cemer't. The pos-
sibility of this bas been talked of for years, for the
reason that slag contains a great deal of lime, a
material used in making cement, but, unfortunately.
the sulphur in the slag is a deleterious element. Re-
cently the United Steel Corporation has perfected a
process, it is said, for eliminating sulphur and mak-
ing fine cernent from slag.

Wlen we realize that the dernand for cement is
increasing every year, and bas now reached enorm-
ous proportions (the output of cement in 1905 in
this country exceed forty million barrels), we can
appreciate the importance of this new undertaking
It is stated that a subsidiary company has been very
recently formed under the title of the Universal
Portland Cement Company to manufacture cement
from blast furnace slag.

The use of ferro-alloys in the manufacture of
"high speed " steel for cutting tools bas made great
progress during the past year and bas been ex-
tended in various directions with remarkable re-
sults. Large and costly milling cutters are now
being made of this steel, as well as planer and lathe
tools and drills. Improved methods of hardening
and tempering this kind of steel have also been
devised.

The use of ferro-alloys in the foundry is likewise
extending. The simple method first described in the
speaker's address given before the metallurgical

section of the Institute a year ago for softening iron
for castings to any desired degree lias been con-
tinued, with exceedingly beneficial results, in his
daily practice.

The speed of turning pulleys lias been largely
increased and the time required to complete the
machine work upon them has been reduced, and in
other light castings as well. In addition to the ma-
terial improvement in the strength of the metal by
this treatment, there is a decided decrease in shrink-
age, so that some castings of irregular shape which
are difficult to make without cracking in cooling
owing to unequal strains are now made without
this tendency by this process. Other advantages
accruing from the addition of a very small amount
of high-grade ferro-silicon (containing about 5o per
cent. of silicon) have been observed. Among these
nay be mentioned the cleaning action upon the

molten nietal which the alloy effects by its deoxidiz-
ing influence. Singularly also it is found that com-
mercially pure silicon does not produ.ce these re-
suits, neither does the ordinary grade of ferro-
silicon, containing about 2o per cent. of silicon.

In the case of pure silicon the specific gravity of
the material is too low and its melting point too
high to permit it to become incorporated with the
molten iron in the ladle; in the other case the pro-
portion of silicon is too low to permit a sufficient
amount to be dissolved in the iron to produce a
radical change in its quality without causing dull
iron in the ladle.

There is, said the speaker, no doubt that wlen
the nierits, simplicity, certainty of action and other
of this process of treating molten iron in the ladle
are better known and appreciated it will come into
very exte -.ive use, for it enables the founder to
modify tht character of his iron to suit individual
castings, a matter of considerable importance and
value. This is accomplished without expense, for
the cost of addingr silicon to the iron in this manner
is actually less than by the usual method of adding
an equal amount of silicon to iron in the form of pig
iron comparatively high in silicon added in the
cupola. For example, pig iron containing 6 per cent.
of silicon costs at the present time, let us say, $20

per ton, and we may estimate for comparative pur-
poses $3.33 per unit of silicon; ferro-silicon contain-
ing 50 per cent. silicon costs at the present time in
powdered form $100 per ton, or $2 per unit of sili-
con on the same basis of calculation.

Furthermore, there is no loss of silicon when
added in the ladle as there is when melted in the
cupola, and this partly accounts for the fact that a
given quantity of silicon, when added in the ladle,
is much more effective as a softener than the sane
quantity charged into the cupola. Silicon added in
the cupola always weakens the iron, while silicon
added in the ladle always strengthens it.

The output of gold has quadrupled in the past
twenty years, and stands, as regards its rate of de-
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velopment, above all other metallurgical industries,
iron alone excepted. In a recent résumé of two
papers by M. de Launay, an eminént French mining
engineer, and professor at the Ecole Supérieure des
Mines, published in the Revue Générale des
Sciences, the Engineering Magazine says: "The
enormous increase in the rate of production of gold
is one of the remarkable industrial and economic
phenomena of the present time. The curves repre-
senting the production of other metals have shown
upward tendency, more or less marked, but the line
showing the gold production of the world shows
such a remarkable upward tendency that at times
it almost approaches the vertical. When the curve
is separated into its thrce components, representing
respectively the three principal sources, the Trans-
vaal, the United States and Australia, it is seen that
there is a marked similarity between them, inter-
rupted only by the break due to the war in Africa.
The figures for the year 1to5 given by M. de
Launay, in francs, are: Ti.ansvaal, 524 millions;
Australia, 432 millions; the United States, 436 mil-
lions; a total of 1,392 million francs, or about 278
million dollars. These three countries produce 72
per cent. of the world's total, which reaches 1,908
millions of francs.* * * It is largely because of the
improved process of extraction that the production
of gold has increased at the rates already given,
since it is by the wholesale application of modern
methods that the lowest grade deposits can be com-
mercially worked. Ttus, in a large and accessible
mine it is assumed, on an average, that the material
can be treated for about 12 francs per ton. Very
often, however, the cost reaches double this figure,
according to location and operative difficulties. In
the great workings in Dakota, on the contrary, the
cost lias fallen as low as 2.1o francs per ton, and at
the Alaska Treadwell mine to the minimum of 1.12

francs.
It is interesting to recall the fact that many

years ago the assayers of the mints found that gold
was uniformly distributed in very minute division
in the bed of clay underlying the city of Philadel-
phia, and they made the astounding statement in a
paper published in the Proceedings of the American
Philosophical Society that there was more gold un-
derlying the streets of the city than had been taken
at that time from California and Australia com-
bined. There was enough gold (according to their
calculations) in each brick, if hammered into leaf, to
make a sheet of gold two inches square and about
one-three hundred thousand of an inch thick. It
was, of course, stated that the cost of extracting the
gold would be far in excess of its value, but modern
methods of refining low-grade ores had not been
discovered at that time, and it may come to pass
that the aluvial gold in the clay may yet have a
market value. This, however, is a mere speculation
at present. Certain it is that the vast increase in

production of gold in modern times is due to the

economical methods of reclaiming the gold fron
lean ores that had no value whatever at the tinie
this interesting paper was published.

Tbe increase in production of copper in the
United States in recent years cati be truly described
as astounding, the output having risen from 25,ooo
tons in 1880 to 413,070 tons in 1905.

In the former year we produced about one-sixthi
of the world's output and in 1905 more than one-
lialf. The enormous increase in production lias
been stimulated largely by the increased demand
since the development of electric lighting and elec-
tric power. The price of copper lias risen coinci-
dentally with increase in production, notwithstand-
ing the fact that modern methods have greatly re-
duced the cost of refining copper.

In 188o the electrolytic method of refining was
in its infancy; there was, in fact, no refining by this
method recorded in this country in that year, while
in 1905 the output of electrolytically refined copper
in the United States was 304,000 tons, as compared
with 46,ooo tons in Europe.

The electrolytic process of refining copper is one
of extreme simplicity; it depends priniarily upon the
passage of an electric current between two plates
of copper suspended in a tank containing copper
sulphate in solution. As only the copper in the
crude metal can act as a carrier of the current the
impurities are left behind, and pure copper alone is
deposited on the plate of metal by which the cur-
rent Icaves the vat.

The impurities frequently consist of gold and
silver in sufficient quantity to more than pay all cost
of refining the copper by this process.

Referring to the new theories of matter which
are now agitating the scientific world, the speaker
said that the classic investigation of Sir William
Crookes on " Radiant Matter," published more than
a quarter of a century ago, paved the way for an
entirely new conception of matter, for they seemed
to prove that particles of matter existed and were
even revealed in his high vacuum tubes very mucli
smaller than the so-called "atom" which was at
that time thouglit to be indivisible.

It is now believed that such particles, called
electrons, are so minute that it would require one
thousand of thiem to make one atom of hydrogen"
gas.

Not only is the hieretofore accepted indivisibil-
ity of the atom disputed, but the stability of the
atom has been attacked, and it is even maintained
that the remarkable element radium has been actu-
ally seen to change, while under observation in the
spectroscope, into another rare element called
helium.

In studying these abstruse theories we are
brought face to face with the fact of our ignorance
regarding the true nature of matter and to a realiza-
tion of how little we know of the forces of nature.

If the kinetic energy contained in a mass of ra-
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dium is, as we arc told, sufficient to raise its oivn
weight of water to the boiling point every hour,
there is here evidence of a stupendous force, t'he
nature and power of which are unknown to us, and
these arc among the greatest of modern niysteries
calling for future solution.

CORUNDUM IN ONTARIO.*

By D. G. Kerr.
Introduction.-The discovery of corundum in

economic quantities in 1897 and 1898 by Prof. \V. G.
Miller, in the counties of Peterborough, Hastings
and Renfrew, Province of Ontario, Canada, at-
tracted considerable attention at that time. The
corundum was found in more or less quantity along
a belt of rock, about 5o miles long and from 2 mile
to 3 miles wide.

The most important occurrence is in pink syen-
ite, an acidic rock: felspar being the principal con-
stituent, with a little white and dark mica, iron-
pyrites, hornblende, 5 per cent. of niagnetite, a
small quantity of rubies, sapphires and garnets.
The next occurrence in importance is in neplieline-
syenite along the York Branci River, and it is
stated that in no other country lias corundum oc-
curred in nepheline-syenite. The pink syenite car-
ries the best corundum-ore, of a higher percentage
and less impurities.

The corundum-bearing rock occurs in layers run-
ning almost east and west, dipping to the south 25
degrees from the horizontal, and at some points
.lying on the face of a lill exposed by glacier-action,
the glacier liaving cleaned off the overburden, and
at other points the corundum-bearing rock also, as
large corundum-boulders are found many miles to
the south-west, some in the valleys, while others
have been left on the top of the hills. Thiere is only
a portion along a dyke exposed in this way at an-
other point, as the overburden was too great or a
greater dip of the dyke prevented it from being all
exposed.

Mines.-There are two companies working on
this dyke: the Ontario Corundum Company. in Car-
low township, Hastings county, and the Canad%
Corundum Company, in Raglan township, Renfrew
county, the last-mentioned company having taken
over the well known Craig mine and other deposits,
covering an area of 2,ooo acres in the counties of
Renfrew and Hastings. At'present, the works are
confined to Craigmont, wlere the crushing and con-
centrating plant is situated, and corundum-ore is
quarried fron the southern face of the bill, Soo feet
high. In some places, considerable stripping is
done, of sand and gravel to the depth of 5 feet; at
'soie points, the corundun-bearing rock crops Clut,

* A paper read before the North of England Institute of
Mining and Mechanical Engineers, at the general meeting at
Newcastle-upon-Tyne, October i4th, 1905.

shoving the corundum-crystals imbedded in the
rock and polished down level with the rock by gla-
cier-action. At other points, where the corundum-
bearing rock lias been exposed to the weather, the
corundum-crystals stand out boldly. The mineral
is quarried in a series of benches up the iill, the
faces running front i foot to 15 feet thick, and it
varies in riclhness from 8 to 17 per cent. There are
rich zones in the dyke going down diagonally south-
cast; in these zones, ricli pockets of big nodules of
almtost pure corundum are found associated with
crystals of white mica. Cutting through this deý
posit, a number of dykes are observed carrying
hornblende in the sane form as the corundum,
crystals and readily mistaken for corundum. This
dyke varies in thickness from 2 to 10 feet, wlhen the
corundum cones in again higher up the hill. In a
series of little pockets of corundum-bearing ore, the
vidtlh will run fron 40 to oo feet, and the ore is

found in layers or in benches. The surface-rock
will be ore; beneath this is a thickness of barren
gneiss-rock, varying from i foot to 6 feet; beneath
this occurs another layer of corundum-bearing ore,
3 to 4 feet thick; another layer of waste and corun-
duni-ore follows in succession, until a depth
of 25 to 30 feet is attained. A granite rock
occurs below, but it has only been penetrated in
three or four places: at one place, within a distance
Of 32 feet, no sign of corundum-ore was found.

On the property of the Ontario Corundum Com-
pany, 6 miles to the west of Craigmont, the occur-
rence and composition of the dyke are practically
the sane, with narrow bands of black micaceous
schist and coarse pink pegmatite in the syenite. A
rock-bluff is worked with a perpendicular face go-
ing in east on the dyke, with an average of io per
cent. of corundum-crystals in the face.

The following analyses of corundum-crystals
show the purity of the nineral:-

Sample Alunina

1. 92.62

II. 93.29
III. 94.72

Ferric Oxide

0.36
0.32

Inoluble Loss on
Matter. ignition.

1.13 2.04

- 1.91
- 1.14

The assay-tests are made for crystalline alumina
and magnetic iron and for loss on ignition. In clean
corundum-crystal, a small percentage of iron, from
o.5 to 2 per cent., is found combined with the corun-
dum.

On the property of the Canada Corundum Com-
pany, the mining is done in the usual way by means
of air-drills and dynamite. The holes are drilled 14
and 15 feet deep, and a series of as many as twenty
holes are sometimes fired off by means of the elec-
tric battery. A large quantity in big pieces is
thrown down, and they are block-holed and bull-
dosed with dynamite down to suitable sizes for
handling by the cullers, as it is very necessary ta
cuill or select the ore. The percentage of corundum
does not run high enough to allow of milling all the
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.Payne Lower Terminal.

Noble Five Concentrator, Sandon, B.C.
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ore coming from the mine, without sorting out the
low grade, as the lowest grade of ore fed to the mill
requires to be higher than the amount which is lost
in the tailings; it is also necessary to prevent as
much as possible large pieces of magnetite, iron-
pyrites, or hornblende, from going to the mill, as
they arc difficult to remove when concentrating to
95 per cent.

In the very fine fissures, thin splashes'of molyb-
denite (running high in molybdenum sulphide) are
found, but this ore does not occur in any quantity,
enough for samples only. It is stated that there is
a vein of molybdenite in the neighborhood.

The drilling of the corundum-bearing rock,
either by hand or by rock-drills, is not difficult; but
the diorite or crystalline limestone offers greater
resistance to fast drilling.

From the open quarries on the face of the hill,
the ore is brought down in stone boats and trucks
by teams to the tramway where it is loaded on to
cars, carrying 3 to 4 tons. The cars run on a tram-
way into the top of the mill; before entering the
mill the car-load is weighed and an exact tally kept
of the number of tons which go into the mill every
day (in wet weather, an allowance is made for the
moisture in the ore). The cars are drawn by
horses, and can handle 15o tons in 10 hours.

Mill.-The mill is situated at the east end of the
southern face of the hill on which the corundum-
ore is quarried. The tramway, already mentioned,
comes from the weighing-machine and enters at the
top of the mill: the cars are of the flat-top type and
tip on both sides into the bin below. The bin is
square and flat-bottomed, with a capacity of 4oo
tons. The shute for feeding the crusher is near the
centre of the bottoni of the bin, and comes out to
the ore-crusher; and alongside of this shute, a man
stands and feeds the crusher, of the Farrell type of
Blake crusher, 15 inches by 24 inches, running at
250 revolutions per minute and crushing down to
2/2á inches. The ore, after being crushed, drops on
to a Robbins conveyor-belt, 18 inches wide and 85
feet long, travelling at a speed of 300 feet per min-
ute, with 20 per cent. of an elevation to the delivery-
end.

The stream of ore coming from the conveyor-
belt is divided into three, and fed by short shutes
into three smaller crushers, two of them being the
Farrell type of Blake crushers, 6 inches by 20
inches, and one a Gates gyratory type A crusher.
These three crushers reduce the ore to 4 inch and
less, and drop it into another large bin underneath
of 400 tons capacity.

From the underside, at the face of the bin, the
ore is fed into coarse rolls by means of a Challenge-
feeder, the ore dropping from the disc of the feeder
into the screen-shute and straight into the rolls; the
screen taking out all fines allows the rolls to do
better work. The Challenge-feeder stood below the
centre of the ore -bin, and the ore was carried to the

rolls by a belt-conveyor; but this was discarded,
owing to the amount of ore spilled, and in order ta
permit of ti7è attendant getting to the back part of
the rolls so as to tigliten the springs.

The ore, after passing through the coarse rolls,
drops down, and is divided between two trommels,
13 feet long and 3 fect in dianicter, running at 2o re-
volutions per minute, sloping i inch to the foot, the
screens having 4 millimetre holes. The undersizo
passes downward into the vertical elevator, and the
oversize passes to two sets of rolls and then inta
the same elevator. The elevator is an indiarubber-
belt, with buckets bolted on (the buckets being 18
inches long, 6 inches wide and 6 inches deep), run-
ning at 350 feet per minute. All the crushed ore is
raised by this elevator in the forn of a watery pulp
to the top of the mill, where it is divided into two
sets of five trommels in each set. Each trommel, 3
feet in diameter and 13 feet long, 20 revolutions per
minute and slope i inch to the foot, is driven by a
sheave-pulley and rope-drive on the over-size end.

The pulp enters the two coarse trommels, the
first 6 feet being covered with screens perforated
with 4 millimetres holes, 4 feet with 6 millimetres
holes, and iY2 feet yth 8 millimetres holes. All
pulp passing through the 4 millimetres holes goes to
the next trommel, that passing the 6 nillimetres
holes goes downward to two sets of double three-
compartment iron Hartz jigs; and that passing
through the 8 millimetres holes passes downward
through wooden spouting lined with steel-plate to a
set of double two-compartment wooden Hartz jigs.
The over-size, from these two tronimels, goes
downward to the roll-floor and, being recrushed,
comes back through the same elevators. The pulp
passing through the 4 millimetres holes on the first
set of trommels passes to the second trommels, cov,
ered for the first 6 feet with screens having 2 milli-
metres holes, the pulp passing through the 2 milli.
metres holes goes on to the next set of trommels,
and that passing over the 2 millimetres holes is
sized on the next 5 feet of the trommel with 2y,,
millimetres holes; the pulp passing through the 22
millimetres holes is tr.eated on six Overstrom
tables: this size is a little large for these tables, but
it is done in the meantinie for lack of jigs. The
over-size of the 23/2 millimetres holes goes down-
ward to a double three compartment iron Hartz jig.
The pulp passing through the 2 millimetres hioles
on the second set of trommels then passes to a
third set, of which the whole length is covered with
screens having 1i2 millimetres holes; the under-
size goes to the next set of trommels and the over-
size to three Overstrom tables. The fourth set of
trommel-screens has i millimetre holes, the under-
size going to the fifth set and the 6ver-size to the
concentrating-tables. The pulp passing through the
fifth trommel and the >4 millimetre holes goes into
a V box, and (the heavy particles settling) is fed to
a concentrating-table and the surplus water is run
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into the tail-race. The twenty Overstrom and four
Wilfley concentrating-tables, the two sets of double
thrce-compartment iron Hartz jigs, and the double
two-compartment wooden Hartz jigs, are placed on
the floor below the trommels. The screen-area of
the iron jig is 24 inches by 36 inches, and the
screens are of the same sizes in the hole as the
trommel which supplies the material, but the top of
the screen lias I/2 inches of over-size naterial for a
head. The speed of the jigs is 220 revolutions per
minute; for the fines, up to 170 revolutions per min-
ute; for the coarser sizes, the stroke is 94 to i inch.

The product of the jigs' first hutch goes to the
finishing-rolls on the roll-floor below, where it is
crusied and goes to bin, being finished in the crush-
ing part of the mill; the second and third hutches
of the jigs, not being so clean, go to the rolls again
and are crushed finer, and, owing to the want of a
separate elevator and screen, they have to go bat-:,
into the main elevator where, if fine enough, they
will go to concentrating-tables, and if coarse, wiil
be returned to the jigs. Tests made on the product
of the jigs showed that the first hutch cleaned it to
about 50 per cent. of corundum, and the second and
third hutches to 35 or 45 per cent. of corundum:
that is, from an ore which carries 10 per cent. of
corundum and 6 to 7 per cent. of magnetic iron.
The tailings fron the jigs showed a ioss of 3 per
cent., but, as they were much overloaded, this did
not give a fair showing; and, no doubt, with ample
jig-capacity, the losses would be reduced by 50 per
cent.

The following is about the average percentage of
corundum in the end-products- Pr cent.

Ore fed to mill ................. 103
Jig-concentrates ...... ........ 50
Jig partial-concentrates ........... 40
6 millimetres screen, jig-tailings. . 3
4 milliietres screen, jig-tailings 3
21 millimetres screen, jig-tailings. 3
Table-concentrates ............... 60
2y to 2 millimetres, table-tailings. 2
2 to r$2 millimetres, table-tailings. 2
i/ to i millimetres, table-tailings. 2
r nillimetre to zero, table-tailings. 2
Magnet-tailings, coarse .......... 7
Magnet-tailings, fine ............ 3
Average ... ,................... 5
Rewash-table tailings ........... 5
Total mill-tailings ................ 5

The corundun is cleaned to 90 or 95 per Lnt.
On the sane floor as the jigs, are the Overstrom

and Wilfley concentrating-tables; and on an inter-
mediate floor are six .more Overstrom tables, to
treat the middlings from the preceding Overstrom
tables.

The losses from the concentrating-tables vary
from 1i/2 to 2 per cent., principally carried off float-
ing in the water; as, in the crushing of the corun-
dum-crystals, owing to the hardness and the strain
which is required to crush it, a percentage of the
corundum goes to very fine powder and floats off in
the water. The product fron the concentrating-

tables and the finishing-rolls is spouted into a small
elevator, which raises it to another tromiel for
sizing, before being run into storage-tanks. No. 12
mesh is the size of screen un this trommel, and all
coarser than this to No. ro mesh is rejected, and
goes back to the finishing-rolls and is crushed
smaller. The corundum-concentrates are now depos-
ited in the five storrge-tanks; they are also used
as filter-tanks to take off the moisture, and are fitted
with a little false bottom for drainage. The corun-
dum-concentrates, which now run about 50 per
cent. of corundum, are then sent from the crushing
department to the grad-ug room.

In the crushing part of the mill, there are four
sets of heavy rolls, 14 inches by 40 inches, with
shafts, 10 inches in diameter, fitted with brass
slieves, which slip on to the shafts and t-ike all
wear. The roll-shells are made of Hadfield mangan-
ese-steel, and do the work with very little wear, and
the jaw-plates on all the crushers are made of the
same material.

The Gates rolls, 14 inches by 24 inches, crushi
the product fron the second and third hutches of
the jigs. Adjacent are the Colorado or finishing
rolis, 6 inches by 30 inches. There is another set of
smaller rolls, but they have not been set to work
yet.

The intention, when this part of the mill was
built in 1903 and finished in the beginning of 1904,
was to crush everything in the rolls small enough
to concentrate on the Overstrom and Wilfley tables.
This was found to be impossible, owing to the high
percentage of fines, and the large amount carried
off in the tailings in the form of fine slimes; the de-
mand for the very fine sizes is small, and they are
not so easily cleaned as the coarser sizes.

The crushing part of the mill containing the
aforesaid machinery is a building 145 feet long, 36
feet wide, and 85 feet high, with five floors. On the
second main floor is the machine-shop, equipped
with a lathe, drilling-machine, and two small shear-
ing machines worked by hand.

The engine-house is equipped with a Corliss en-
gine of 225 horsepower, a Corliss engine of 125
horse-power, and an auxiliary engine of 20 horse-
power.

The first engine transmits power by means of six
cotton-ropes, 12 inches in circumference, to the
main shaft on the sane floor for driving all the jigs
and concentrating-tables, trommels and the large
clevator in the top of the building, also driving all
the grading machinery in the grader-building by a
rope-drive from the same shaft. The other six
grooves on the engine-pulley drive the main shaft
for the roll-floor by means of one continuous rope
with a tightener-pulley and a balance-weight. This
arrangement is being'taken out, as in the event of
this rope breaking, all the machines on this engine
are stopped until the rope is straightened out and
replaced. This means a lengthy stoppage of several

t-.
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h ours, whereas, if the ropes were ail single drives,
the breakage of a rope would cause no stoppage, as
the other five would have sufficient power to drive
the full load until the first stop, when another rope
could be slipped on to it, having been prepared and
spliced over the two shafts. From the main shaft of
the jig and table floor, a rope-drive goes back into
the engine-rooin to drive a snall dynamo of 220

lights of 16 candlepower capacity. The little auxi-
liary engine runs this dynamo by means of a belt
and countershaft, in the event of any stoppage of
the large engine, and at the same time it runs the
nachine-shop for repairs.

The second engine, of 125 horsepower, runs the
crushers and a snall Root pump. The power is
transmitted from the engine to the countershaft by
a continuous nianilla rope, 172 inches in circunfer-
ence, with a tightener-pulley: this also is being
changed to single ropes.

In the same room as the engines, is a cross-coi-
pound air-compressor with intermediate and after-
coolers, condenser, and air-receiver, having an air-
capacity of 1,700 cubic feet of free air per minute
and conipressing it to 100 pounîds per square inch,
thus providing the quarries with sufficient air to run
about thirty drills.

Stean is supplied to the engines froni three re-
turn tubular boilers, 5 feet in dianieter and 18 feet
long, built up with bricks. Wood fuel is used, dry
pine, maple, birch and poplar being the principal
woods, the contsumnptionl amounting to 25 to 30
cords per 24 hours. The boilers are placed in a
building apart fron the mills.

The vater ta supply the.crushing and concen-
trating part of the inill, is pumped by a Root punp
from the basenient of the grader-building,.to a tank
placed behind ·the first set of coarse rolls. This
pump lias a capacity of i,oaa,ooa gallons per 24
hours, and throws it against a head of 6o feet.
From this tank, the water runs to the rolls, tables,
jigs and launders. A jet of water is used to feed the
ore into the roI. and to keep down any dust.

Grader-building.-The grader-building is 135
feet long, 6o feet vide, and 80 feet high. The con-
centrates are brought into this building by a con-
veyor, and dropped on to a dryer.

The double-decked dryer, made of iron-pipes,
1Y inches in diameter, is heated by exhaust and live
steam. The wet concentrates are distributed fron
the conveyor upon a NO. 4 nesl wire-screen, and as
the stuff drys it drops through, on to a conveyor-
belt, thence to an elevator, and is raised to the top
of the building. The streani of concentrates is then
divided over magnctic separators, onc being of the
cone and the other of the drum type. The concen-
trates contain 12 to 15 per cent. of magnetic iron;
the non-magnetic concentrates go down to the spil-
ter on the floor below and the magnetic iron, con-
taining 4 to 5 per cent. of corundum, is dropped
outside of the building for further treatnent.

Roughing splitters, with thrce screens, divide
the concentrates into tlree sizes: No. i takes ail
sizes, fron 8 t'o 24 ineshes inclusive, and sends them
to No. i graders; No. 2 takes ail sizes, fron 30 to 70
meshes inclusive, and seds then to No. 2 graders;
and No. 3 takes ail sizes fron 8o to 200 meshes in-
clusive, and sends then to No. 3 graders.

The roughing grader gives sizes passing througlh
the screens; No. i is divided into SiZes 24, 20, 16, 14,
12, 1<> and 8 is over-size; NO. 2 into SiZCS 70, 6o, 54,
46, 36, 30 and 24 is over-size; and No. 3 into 200,
180, 150, 120, 100, go, 8o and 70 is over-size. These
products ail go into bins above the rewashing tables
and Hooper air-jigs. Steel-wire screen-cloth is used,
fron 8 meshes to 30 meshes; and silk screen-cloth
is used for aIl of the other sizes, fron 36 meshes to
200 ieshes.

The Hooper air-jig is a good machine for con-
centrating dry-sized concentrates; it vorks well on
concentrates fron 24 meshes to 70 meshes, and
gives four grades of produce fron 50 per cent. cor-
undui, as follow: Firsts or heaviest portion,
magnetite and pyrites whicl have escaped the
niagnetic separators are extracted and sent to piles
outside of the building: Seconds or lighter portion,
is clean corundum go to 95 per cent. pure. Thirds
or middlings, are held for retreatment, until a quan-
tity is accumulated. And fourths, tailings or waste
carrying off 4 to 6 per cent. of corundurn. The
clean corundun passes from the Hooper jigs to an
elevator, whiclh raises it to the top of the building.

Five Wilfley revash-tables are used for cleaning
up the coarse and the fine sizes. The Wilfley tables,
running at 250 revolutions per minute, treat the
fines, and the Wilfley table treating the coarse sizes
runs at 215 revolutions per minute; the coarse
tables have a stroke of M inch and the finest table a
stroke of r inch. The products are: Firsts, on the
high side of the table, a little magnetite and pyrites.
Seconds are clean corundun, 88 to go per cent.
Thirds or niddlings are retreated on the same table.
And fourths, tailings or waste containing 5 per cent.
of corundurn.

The clean corundum fron the rewash-tables is
carried to the second deck of the dryer, dried and
dropped down to the conveyor, taken to the clean
elevator, and goes to the top of the building along
with the corundun from the Hooper jigs; then it
goes over the finishing magnetic separator, drops
through the floor, and passes the final magnetic
separator. The process leaves a corundum carrying
froI 1 to 22 per cent. of iron, in the form of com-
bined iron in the crystal corunduni.

The corundum leaving the magnetic separator
goes to the finishing splitters, of the same type as
those already mentioned. This last operation must
be carefully effected, as the exact sizing is very im-
portant to wleel-makers and users of loose corun-
dum.

From the finishing-grader, the product drops into



THE CANADIAN MINING REVIEW. 157

bins in the floor, fron which it is drawn into bags
containing ioo pounds. Samples are taken froin all
the sizes eaci day, before the bags are sewn up, and
as soon as the results are sent from the assay-
office, the grade of quality is marked on each bag,
and it is then ready to be sent to market.

Three grades are made to suit the wheel-maker.
The vitrified wlcel requires the higlest grade, the
silicate-wheel takes the next grade, and the third
grade goes to the cement-wheel maker and the
polishing trade. The corundum for vitrified wheels
varies from go to 95 per cent. pure. The silicate or
chemical wheel is made with silicate of soda as the
binding material. The binding-materials used in the
cement-wlicel are shellac, indiarubber, linseed-oil,

The cost of producing finislied corundum, in-
cluding mining, milling, concentrating, sizing, pack-
ing, office-expenses, insurance and general charges,
lias not yet been reduced below £8 ($4o) a ton; but
with a well-equipped mill, crushing 15o tons per 24
iours of a grade of ore containing 1a to 12 per cent.
of corundtum, the cost should not exceed £6 to £7
($30 to $35) per ton.

THE EVA GOLD MINE.
The report of the Eva Gold Mines, Ltd., for the year

ending July 31, go6, lias becn published. The manager,
Mr. A. H. Gracey, states:-

Work lias been steadily prosecuted at the mine during
the whole period with no unusual interruptions except for
two days last August when by an accident one of our em-
ployces lost his life.

The mill lias been running continuously except for de-
Iays occasioned by washouts referred to later.

Nothing exceptional since my last report lias developed
and the following tables will give full information, under
their respective heads, of what lias been accomplished in
the different departments.

Development lias been carried on as vigorously as our
circumstances would permit, and the following summary
shows the amount and distribution:

Drifts, 430 feet; raises, 299 feet; crosscuts, 158 feet;
total, 887 feet.

The total average cost per foot was $13.51.
Distribution througlout the mine workings was as fol-

lows:-i A drift, 245 feet; i A raises, 221 feet; i B drift, 97
feet; i B raises, 78 feet; 6A drift, 78 feet; sundry cross-
cuts, 158 fcet, and 7 A drift, io feet.

Mining.-The total tonnage mined and sent to the mill
was i1,181 tons from different portions of the mine, as fol-
lows, while approximatCly 200 tons in addition are broken
ini stopes.

Glory holes and Stopes.
i A Stopes ........................ 5,466 tons.
H.M. Glory Hole .......... ~.....i,8oi "
i B Glory Hole ................... 311 "
5 A Glory Hole ................... 275 "

7,853 "
Development.

i A Drift ....................... ,o88 tons.
i A Raises ....................... 1,172 "
i B Raises ....................... 692 "
Sundry Developncnt ........... 376 "

3,328 "

The total amount of waste handled during the year vas
1,469 tons.

With the exception of 275 tons from No. 5 A level all
the above ore was transferred over both trams to the mili
because it came from the upper sections of the mine. This
added to the tranming cost.

Bothî trams worked to our entire satisfaction except
that the traction cable on the main tram has not lasted as
long as it should have and we arc under the neccssity of
putting on a new cable.

Milling.-The tonnage milled is estimated by keeping
count of the number of buckets of ore lowered on the tram
and weighing occasionally average loads. There is a
chance in consequence that the tonnage estimate is not
accurate, althougli the discrepancy will not be serious.

According ta these estimates we have put througlh our
ro-stamp mill during the year 11,130 tons. The net run-
iling time was 336 days, making an average of 33.1 tous
ier day.

The total time Iost was 29 days made up as follows:-

Regular monthly clean-ups ............ 4 days 6 hours.
Flume washouts (mud and snow slides) ii days i8 hours.
Construction pipe line ................ i days.
Sundry (ic. i72 days on account of acci-

dent) ............................. 2 days.

Total ....................... 29 days.

The values recovered in the mill were as follows:-

Buillion by amalgamation ...... $46,925.29
Concentrates (280 tons) ....... 8,792.00

$55,717.29

pier ton $4.21
per ton 0.79

$5.00
The average assay value of the tailings (samples taken

automatically and continuously) was 69 cents per ton. The
gross value of the ore was, therefore, $5.69 per ton.

The average of the daily battery samples by assay was
$S.S per ton so that the gross recovery plus the tails loss
was greater by 18 cents than the average assays showed.

The following table gives the detailed costs in total
and per ton. The per ton costs are figured on the tonnage
milled. As there were approximately 11,400 tons mined
the mining cost per ton would be a little less than shown
in the table.

Total.
Mining ............... $17,8W373
Tramniîhg (both trams) 2,022.45
M illing ................ 7,3 '.;5
Repairs and Maintenance 1,951.56
Marketing Product .... 3,659.28
Taxes and Insturance .. 1,586.03
Office and General ..... 1,861.19
Management .......... 2,900.00

$39,129.79
Development .......... 12,141.00
New Construction ..... 834.03

$52,104.82

Summed up the results of the year's
lows:-

Bullion Recovered ..... $46,925.29
Concentrates Recovered 8,792.00
Sundry Receipts ..... 845.64

Total Receipts ........ $56,562-93
Total Cost Operating .. 39,129.79

Profit .................. $17,433.14

Per Ton.
$1.6oo

.181

.6s9

.175

.328

.133

.167

.260

$3.503
1.090

.074

$4.667

work are as fol-

$4.210
.790
.076

$5.076
3.503

$1,573

Of this profit we have spent on new development
which is still an asset and on new construction as above
$12,975.03, or $1.164 per ton, lcaving stili a balance of
$4..458.îî over and above all expenditure.
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Since the uill vas installed there have been mined and
treated 25,300 tons of ore producing $i16,274.19 in biullion
and $12,064.35 wortih of concenîtrates, a total of $128,338.54,
whici maikes an average of $5.o8 per ton.

Preparations are iow under way to install the first ialf
of a Duplex Air Compressor plant whicli would have a
total capacity suflicient to operate 15 large drills. The
concrete foiindatioins are complctcd and we expcct the
inaciinery to arrive by the end of Septenber.

\Ve have received permission to use a portion of the
air pipe line belonîging to the Oyster-Criterion mine, ad-
jointing the Eva, and we have comtpieted connections witi
samne fron our tuil to the mine workings.

It is a diffictilt imatter to make close estimates of otr
presenît ore reserves because several of the large masses
are not yet conpletely blocked ont by crosscuts and
raises. lowever, il is safe to say, after making due allow-
aie( for thiis, there are considerably over 0oo,ooo tons
whici little more work will imake available. A complete
.vsten of crossctits and raises from our present levels
su, ld add to the reserves a very large tonnage and titis
necessary work shotild be now under way.

\Vere we operating on a scale comimenstrate witlh the
-ize and value of our ore bodies, the resuilts wotild be of a
iuci more satisfactory nature and i hope this vili be a

poiility of the near future.
Balance Sheet, 31st July, 1906.

Assets.
i e ........................................ $262,795.04

Balance carried forward.......$249,820.01
Developitent ................. 12,141.00
New Construction ............. 834.03

Tools and Movable Plant ................... 2,141.22
Stores on Iland ............................. 2,661.69
lBoarding Iluse Equipmcnt ................. 436.43
Iistirance Unexpired ........................ 253.04
Siarelolders' Liability ...................... 3,059.09
Sundry D ebtors ............................ 121.28
Caslh on H and .............................. 7,772.07

$279,239.86
Liabilitics.

Capital Stock ............................... $262,845.75
221,000 Shares at $1.00 ......... $221,000.00
68,517 Siares at .25 ......... 17,129.25
49,433 Shares at -50 ......... 24,716.50

Sitndry Creditors ............................ 2,846.84
Proift anfd Loss (as per account) ............. 13,547.27

$279,239.86
Profit and Loss Account.

Debit.
ldatlce lrouglt Forward....................$ 4,024.57
Geieral Expelse ............................. 82.94
Coicenttrates Charges ......................... 4,525.61
flîuli'oi Charges ............................ 439.28
O 11ice Expense ............................... 1,048.25
Legal Expense ............................... 86.16
flank Exchange and Inîterest ................... 16.34
magemttent.. .. . ......................... 2,900 00

Iniuirantce................................. 970.00
Miniig ..... ... ........ 17,808 73
T ram iniig .................................... 2,022.45
Milling .................................. 7,340.55
M aintenance of Plant ........................ 1,951.56
Two Per Cent. Tax ........................... 616.o.3
Italanlcc Carried Forward ..................... 13,547.27

$58,109.74
Credit.

Bullioi ....................................... $46,925.29
Concentrates ............................. 10,338.81
Sumidry Receipts .............................. 845.64

$58,109.74

Nelson, B.C., 22nd Septeinber, go6
I hîereby certify thtat I iave audited the books and ac-

coutints of the Eva Gold Mines, Ltd., to 31st July, 1906, anîd
tihat the above statemnent represents the true position of
the company.

F. W. SWANNELL,
Au ditor.

Tite Mines Act of Ontario, go6, requires thirty days'
vork to be performted witiin ninîety days of the claim be-

ing recorded; sixty days dtring caci of the next two
ycars, and iinety days in the third year; or two itndred
and forty days work altogether iii tirce years and tiree
montis. Tite work mtay ail be done, lowever, witiin a
.sorter period, if desired.

FIRST REPORT OF THE C. M. & S. CO.
Tie Report of the Directors of the Consolidated

Mining and Smeiting Company of Canada, Limiiited, for
the six moiths eiding June 30th, 1906, ias been issued.
The president, Alr. W. D. Matthews, in lis address to the
shareholders, says:-" 'rite cotmpany's fiscal year has been
changed so as to end on June 30th, it being found more
convenient to take inventory at the reduction works at
that tite of the ycar. A niumber of additions and im-
provements are ntow being mnade to youîr property, viici
whîtei comîpleted will iivolve, including of the "Iron A1lask"
mille, ain expendittire of about $322,000, and to provide for
titis expendittire and for the genleral purposes of the comt-
pany incltding the further enlargement and inprovemîent
of the plant and the acquisition of tev properties have
tinder consideration the issue of capital stock ott of the
$801,200, still remaining of the autthorized capital, as they
deen it to be necessary. A by-law increasing the ituimber.
of directors fromt 7 to 9 wvill be submitted to your ap-
proval.'"

The present board of directors consists of presideit W.
D. Matthews, Toronto; vice-president, Geo. Stmnîîter,
Montreail; managing director, W. Hl. Aldridge, Trail, B.C.;
E. B. Osier, Toronto; Chas. R. Hosmter, Montreal; 1-. S.
Osier, Toronto; W. L. Matthews, Toronto; J. G. Hodg-
soi, Montreal; Jas. Croninî, Spokane.

Managing Director's Report.
Tite mtanaginîg director's report to his fellow directors

is as follows:-
I beg to subnit the restlts of the Consolidated Coin-

pany's operations for the six montths enldinîg Jtie 30tih,
1906. incitiding balance shteet, profit and loss account, pro-
duction, and general report, with naps showing the
groups of claims controlled or operated by the Consolid-
ated Company, and vertical projections of the principal
producing properties.

Financial Statement.
After writing off expenses of incorporation and

$45,905.00 as depreciation uîponî plant and equipnment, the
operating profit sihownt is $325,854.93. Front this profit a
special reserve of $2o,ooo.oo lias been provided, and two
dvidends amnnoiîîting to $234,940 oo ave bect paid, leaving
a balaînce at credit of profit and loss accotunît Of $70.914.93.
lit determiniiîng the values of the mîetals and products on
hand, quotations considerably lower titan the market
prices of Jutne 3oth. 1906, have been uîsed, to provide
against a possible decline in the mnetal market.

Production.
Followiig are the productions of the different proper-

ties controlied by the Consolidated Miniing and Smieltinig
Company of Canada. Limtîited, for the first six inontihs of
1906, and the total production to date, as far as cai be as-
certained. Tt will be ioted thait the gross value of metals
produced by the company's smîelting works ias been over
$22,oo,ooo, and that dtring the six months the gross value
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was about $3,000,000, of which $1,622,450 caine from the
colipany's own properties:-
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Development.
There are about fourteen miles of underground devel-

opinent or narrow work in the Centre Star and War Eagle
and nearly ciglt miles in the St. Eugene. During the six
moîntlis 8,573 feet have been driven in the Centre Star and
War Eagle, and 6,888 feet in the St. Eugene.

In the Centre Star most encouragiig resuîlts have been
obtained on the eleventh or lowest developed level (1,388
feet below the collar of the shaft, and measured on the
dip Of vein 70 degrees).

In the War Eagle fair tonnages of ore have been found
on the fourthi, fifth and sixth levels, while good ore is be-
ing dcveloped on the bottom or clevcnth level (1,582 feet
below the collar of the shaft, and ncasured on the dip of
the vein 64 degrees).

At the St. Eugene the discovery of a new cross shoot,
known as Fourth Avenue, connecting the main and south
veins, will probably prove to be the most valuable find
made during the six montlis at thiat property.

A snall shoot of higl-grade ore lias becen found in the
Riclmond-Eureka group at Sandon, formerly owned by
the War Eagle Company, and a fcw carloads will be ship-
ped as soon as raw hiding is possible.

Thie ore reserves have been increased in the Centre
Star and War Eagle Due to a lack of compressor cap-
acity and drills, dcvelopncnt in the St. Eugene lias fallen
behind somewhiat, but the sinking of the main shaft and
othier important work is now well under way.

Construction and Improvement.
Due to lack nf skilled labor, the new construction and

improvements have not been completed.

During the six months $130,979.28 have becn expended
uipon these accounts, vhich expenditure will not only re-
duce costs, but wvill increase the tonnage which can bc
economically handled at the rmines, smelter and refinery.
Thte main enlargements and improvements are as follows:

An increase in the clectrolytic Icad refinery from a cap-
acity of fifty tons of pig leac' per day to seventy-five tons
per day; the installation of an clectric crane, and the in-
troduction of a new process for the treatment of the silver
slimes.

The addition of a new copper furnace 22 fcct long by
42 inches at the tuyeres, having a capacity of Over 400 tons
daily of Rossland ore.

The patent rights and installation of the Huntingdon-
Icberlein process for the treatnent of lead sulphides,

whiclh process is reducing the costs of treating the St.
Eugene lead product, copper inatte and other sulphides.

The building of additional large flues for catching dist
fronm the copper furnaces.

Additional transformers and other electrical machinery
incidental to the increasing of the capacity at the smelter
and the rcfinery.

Tte principal installation at the mines consists of a
new Nordberg hoist at the Centre Star, of a capacity of
1,350 tons per ten hours fron a depth Of 3,oo feet (cylin-
ders 28 in. x 6o in., drums 1o feet, skips 4Y tons, horse-
power ,îoo), which will permit of the handling of ail of
the Centre Star, War Eagle and Iron Mask ore through
the one shaft, in place of operating three separate shafts.
In this connection the liead works of the War Eagle will
be abandoncd, the War Eagle compressor removed to the
Centre Star conpressor house, wliere both vill be electric-
ally driven. In the new Centre Star hoist house a com-
plcte sorting and sampling plant is being installed.

New Properties.
Snowslice Mine.

li order to scuure a regular supply of desirable smelt-
ing ore, an agreement has been made vith the Snowshoe
Gold and Copper Mines, Limited, by which the Consolid-
ated Company will operate that property under a lease.
Reports by Professor Brock, of the Canadian Geological
Sîîrvey,.indicate that there are about ioo,ooo tons of ore
wiicli can be profitably mined, and it is believed that de-
velopmnuclt work nay materially inîcrease this tonnage.

Tii consideration of this lease, the Consolidated Com-
pany has guaranteed an overdraft of the Snowshoe of
$78.000. The proceeds from ore shipments will be applicd
by the Snlowslhoe Gold and Copper Mines, Limited, to this
overdraft, so that it should bc cntirely rcpaid in about one
year.

Iron Mask.
Negotiations for the purchase of the Iron Mask Mine,

Rossland, have been concluded since the close of the fiscal
year. This property adjoins the War Eagle on the east
and the Centre Star on the north. Thte Iron Mask Mine
slipped 19,405 tons of ore at a gross assay value of over
$25.0o per ton (nearly $5oo,ooo), and lias iî,85o tons of
probable Ore containling $20.46 gross assay value ($242,-
451,). The War Eagle east drifts will be connected witlh
the old Tron Mask workings. There was considerable cx-
pensive litigation between the Centre Star and Iron Mask,
wlich was concluded in igoi by a somewlat indefinite
agreement. The purchase of the Iron Mask removes all
chance of future difficulties between the properties.

Examinations.
One or two engineers are kept in the field looking up

new properties, and it is hoped that other promising prop-
crtics in other districts will be secured.

Management and Staff.
Owing to personal business, Mr. James Cronin resigned

the active management of the mines, and was replaced by
Mr. R. 1H. Stewart as manager of mines, under vhose
supervision the mrining results have been most satisfac-
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tory. The favorable condition of the company's proper-
tics are also due to Mr. Jules Labarthe, manager of the
Trail Smelter and Refinery; William Chambers, superin-
tendent of the smelter; S. G. Blaylock, nietallurgist; Jolin
F. Miller, superintendent of the refinery; R. Purcell, super-
intendent of the Centre Star Mines; W. P. White, super-
intendent of the St. Eugene Mines; T. W. Bingay, comp-
troller, and John M. Turnbull, mining engineer.

Respectfully submitted,
W H ALDRIDGE.

Managi
Profit and Loss Account.

To Metals and Product at Snelter, January
ist, 1906 .............................

" Ore in transit to Smelter, January ist,
1906 ..................................

" Customs Ore and Lead Bullion pur-
chased. ...............................

Freiglht on Ore from Company's Mines.
Mining, Smelting and General Expenses:

St. Eugene Mine ....... $209,924 87
Centre Star Mine ..... 195,743 38
Crown Point Mine ..... 2,294 91
Trail Smelter .......... 582,946 40

" Development Expenses:
St. Eugene Mine ...... $ 72,297 57
Centre Star Mine ..... 172,321 33
Richmond Group ...... 557 97

" Depreciation-General Plant and Equip-
m ent ....................... .........

" Directors' Fees .......................
Balance, profit ..............

To Appropriations:
Reserve for Claims in process of

adjustment ...................
Dividend No. i, paid May ist, 1906
Dividend No. 2, payable August

ist, 1906 .....................
Balance carricd down ........

By Sales of Smclter Product, Profit on Refin-
ing, etc. .......... ................

" Sales of Ores ..........................
" Smelter Product on hand, June 3Oth, 1906,

and in transit from Smelter to Re-
fincrs-Pig Lead, Matte and Gold..

" Ore in transit to Snelter, .June 3oth, 1906,
and in process of treatment at
Smelter and Refinery; at cost or less
estinate for refining cost .........

Lead Bounties .........................
" Rents and Sundry Revenue .............

By Balance brought down .................

1906, June 3th.-By Balance ..............
Auditors' Report.

We have audited the accounts of the
Mining and Smelting Company of Canada.
the period of six months cnding June 30th, 19
the Mine and Smelter Accounts maintained
at Moyic, Rossland and Trail, B.C. The val
to ores, smelter products and materials at Ju
arc as certificd by managers and storckeep
laving been iade for contingent expenses, fi
values and estimatcd cost of refining products
treatment. Subject to the forcgoing, we ccr

preceding balance sliet is in our opinion properly drawn
up so as to exhibit a correct view of the fin'.ncial position
of the conpany as at the date of closing the accounts to
June Soth, 1906.

CLARKSON, CROSS & HELLIWELL,
Chartered Accountants.

Vancouver, B.C., August 3ist, 1906.

LEASING IN THE SLOCAN.

ng Director. The Review lias already rcfcrred to tlî advantages o!
the leasing systcm, as applied to tlîc Siocan, and %vc are
pleased to sc tlîat Mr. S. S. Fovler, M.E., o! Nelson, Onie

90C14420of tlîc bcst autliorities wc hiave, agrees tlîat tlîis systeni
$ 902,144 20tat is applicable to te Kootnays, and lis so ex-

presscd himself in the course o! an interview granted a
10,31640 representative of T4oe Caîadian.

Mr. F-oler is reportcd to have said:-
1,893,737 36 ' The greatest and also tle most obvious advantagc of

47,845 86 tle leasing systcm is tle great saving of expenditure. Tle
mining operations of a big company necessai-ily involve an
office staff of fair salaricd mcii, accounitant, clcrks, ni-
ager and engineer. Wlîcre tlîe authority of the manager
is limitcd it also involves freqî:cntly costly dclays in ob-

ggofl 56 taining consent and approval for projected operations.
S990,909Te systm lias been in vogue for some yers in Co-

lorado aîîd lias been successful there. Tlîe rettnrns of
priiîtcd contracts showv thiat the lessees pay a mu':l liiglîer
royalty iii Colorado than lias so far been paid iii Britishi

245,176 Columbia. Ter the companis usually do a certain
* 24,17 87 amotint of dcvelopmcnt wvork, sink a slîaft - d equip it,

45,905 and start drifts. Ten tcy Icase parts of t, drifts, mal-

,100 ing it a condition of te Icase ilat the lcssce slll do a
32ýIO certain anlotnt o! development work beforc lie begins to

325,854 93 stope ore.
"As to tlîc royalties paid, tlîc figures I have apply to

$4,463,990.18 two ycars ago, but I tlink there lias been no material
change since. Tlîe royalty is on a sliding scale, from îo

$ 20,000 oO per cent. on the gross rturns in the case of $25 ore to 70per cent, for $200 Ore, -%Vithl the average O! 45 pcr cent. on
117,470 00 $10 ore. In Britisli Columbia the rate is nsnally only 25

117,70 liepr cent. on $100 orc and calculated on tlîe smelter117,470 00 rcturns.
70,914 93 "The first ]cases in British Columbia wvre gcnerally

taken on developcd mines by former employecs, wlio kncw
$ 325,854 93 the location of small ore bodies and got Icases mcrely to

take tlicm ont, paying a small pcrrentage of the rctnrns.
$3,182,593 98 Sucl lessccs were usnally, though not always, working

127,071 22 miners.
"That condition, lîowever, is rapidly passing. Tt hiad

mnany dcfccts. Sîîch lessees scldomi lîad any capital. Thîcy
397,320 69 îad to work on credit, vith a mcrclint slaring tle risk,

and they did no devclopment wvork. The mine owners dc-
-rived no benefit.

"The ncw condition is creating a class o! lessees witlî
750,912 81 sinall capital and usually with enongh nining and busincss

1,834 17 experience to satisfy tle owners that the work undertaken
4,257 31 will bc wcll donc.

"A Tecent contribution to Uic subjeet lias advocatcd
$4,463,990 18 the formation of snall syndicatcs, O! 25 iinrs, Cach con-

$ 325,854 93a month for cvelopment. WVe, $250 a
$nionth will not go far to devlop a mine.

"F rcw %vorking niincrs have cnough capital to rcally
$ 325,854 93 acconiplisli anything %vorthi whîilc. Theic lssees of the
$ 70,914 93 future will be men wlo can afford a fcw tlousand dollars.

Thcy mny thecn sub-leasc special parts of the properties.
Consolidatcd "It lias been found that cmployces of a lesscc do bct-
Limitcd, for ter vork than mcii'working for a big company. There is
o6, including - a definite objcct in vicw. Tley know tlat unlcss the work
at the offices is succcssful it vill stop and their occupation will bc gone.
ucs attachcd In many cases, of coirse, whicrc thcy are snb-lcssces, tlicy
c 3oth, 19o6, have a direct financial intcrest in the success of the work.

ers, reserves "Now, of course, tic systcm canne bc followcd %vith
uctuations in succcss in aIl fields. A big low-grade propcrty-ii. which
in course of opcraUon on a vcry large scale is nccessary for profits, can
tify that the only aurtandlid by a company or individual vith large
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capital. Even a high-grade property requiring big and
costly development work, such as the long tunnel of the
Rambler-Cariboo, will never, I think, be donc by lessees.

" But it scenis to me that the Siocan is peculiarly fitted
now for successful application of the leasing system.
There arc many snall high-grade properties already
opened up, with ore bodies definitely located if not actu-
ally in sight, and many of them are equipped with mills, or
are near to concentrating plants of some kind. Such prop-
erties will probably never be able to pay expenses of con-
pany operation with its costly incidentails, and pay interest
on investient too, but they imay give excellent returns to
working lessees. If it be granted that a company mai-
ager and a working lessee are equaI in cfficiency, the lat-
ter lias an immense advantage in economy.

I With tIe close supervision that is oily possible with
a small force, many other economies besides the saving of
superfluous salaries inay be effected. It is possiblIc to sec
that aIl ore taken to the mill is clean ore, and there is
every inicentive to do so, as the returns depend entirely
upon what is iiiiied.

" One difficulty in the way at present is the scarcity of
miners. The general prosperity of the W\'est on both sides
of the liie lias created a big deniand for labor, and good
muiners are hard to get even at the higlest wages.

"So far mining lessees in British Columbia have en-
joyed very favorable terms. They have paid a low royalty
a conpared with tlat paid in other districts, and little in
the way of developnit work lias been required of themi.
Tliere are no indications of any incrcase in the royalties,
but the mine owncrs are now bccomning keener as to the
financial ability of the lessce to fulfill his contract, and do
work tlat will benefit the property as well as hiimself and
give the owiner a substantial return in developmient as well
as the small royalty. wliicli amounts to little more, in some
c:ses, than interest on capital already cxpended.

"With its limitations clearly understood and the nced
of cconomy and cfficiency thoroughly apprcciatcd., there
is a splendid ficld in the Slocan for mining on the leasing
systcm."

AT THE SOO.

The Lake Superior Corporation lias issued its annual
report for the year endcd June 30, igo6. The income ac-
count compares as follows:-

1906. 1903. Changes.
lut. ou invest. secur......$1,102,o44 $343,455 Inc. $538,589
Mliscellancous nct inconie. 36,700 42,084 Dec. 5,384

Total income .......... $1,138,744 $585,539 Inc- $553.205
Coupons front Ist nmtg.

bonds outstanding ..... 452,200 452,175 Inc. 25
Int. accd. st mtg. bonds.. 37,683 ....... Inc. 37,683

Balance ............... $648,861 $133,364 Ilc. $55.497
Gencral expcnses, taxes,

etc. .................... 91,981 98,562 Dec. 6.58i

Surplus ............... $5-6.880 $34,802 Ine. $322.078

Tie report of Prcsident Charlcs D. Warren to the
sharcholdcrs of the Lake Supcrior Corporation, says:-

" During the year the important plants of the opcrating
cnmpanics have bccn activcly cnployed, and, in this direc-
lion, the cxpct.ations of your directors have been realizcd.
Tt is hopel that the current ycar will sec other of the
plants ini operations and that the resuits to the corporation
will be more profitable."

Rcferring to the blast furnaces and steel rail plant,
Presilent Warren says: " This. the principal industry, de-
mands the largest sharc of attention, and absorbs in its
oleration the grcater proportion of the financial resnirces,
while its further needs are inadequately met. Tt is most
gratifying that this branci of-tie work shows great deve-
lopment and improvement. The cstimated production of
1o,ooo tons of steel rails for the year bas been excecdecd

by about 1o,ooo tons. The record output of steel rails for a
day-i,oo4 tons-and 17,877 tons during August, 1906,
shows the possibility of the plant and proves the advis-
ability of a further capital expenditure on the steel work.

"Your directors vould like to provide at the carliest
possible date for aiother blast furnace having a daily out-
put of at least 400 tons. Thtis would ncarly double the
present production of pig iron and thereby furnish mate-
rial adequate for the inost advaitageous operation of the
rail mill. Thte present blast furnaces operated during the
past year have made 130,902 tons of pig iron, wlicht is con-
sidered a very satisfactory showing.

"The construction of two thirty-ton open hcarth fur-
naces lias been autlhorized and tlcir completion is
expected early in Decenber, 1906. Thtis extension will
make way for the profitable use of a large ainount of
'serap' which has been accumulated, and furnislh addi-
tional material needed in the operation of the rail mill.
Titis new open iearth plant lias been planned with a vicw
to extension.

" Less ore hias been taken ont of the Ielen rines dur-
ing the preceding ycar. Several causes have combined to
produce this result, aiong whîich may be niamed labor
troubles and a ire viiclh destroyed the hoisting apparatus
and machine shop, ail of which have sinice been replaced.
The developiient work continues. Considerable bodies of
pyrites have been fouind for which a ready market is avail-
able at profitable figures.

" The two railways and the fleet of steamers have been
profitably operated, and. as in the previous year, mostly
witli company freiglit.

" The two traction companies together have shown in-
creased business and better results. An extension of the
route on the American side is under considcration. It is
believed tlat the usual iistory of street railways in cities
-an incrcase of business from year to year-will be real-
ized from these operations.

" The Tagona Watcr & Liglt Co. lias made its usual
good record.

" Propositions in regard to the nickel properties from
outside parties have been considered, but as yet nothing
lias been presentcd which scens worthy of acceptance.

"The Michigan Powcr House lias furnished power to
the Carbide Co. during the year. Unavoidable circum-
stances have delayed the construction of the works neces-
sary to nake the power house secure under the dcvclop-
ment of the maximum Iorscpowcr. It is expectcd that
the necessary work will be under way next ycar.

" For the two years ending June 30, 1906, $527,883 lias
been expenided for betterments and extensions to property
and plaits.

"On June 30, io6, the total inventory of materials and
supplies and outstanding accounts reccivable leld by the
subs-idiary compailies amounted to $4,129,672."

THE A. B. C. OF SMELTING.

Bulletin No. 1417, an illustrated publication of 48 pages
on "Sinclting Furnaces and Accessory Equipments," lias
been issucd by Allis-Clialmers Company of Milwaukee,
representcd in Canada by the Allis-Chalmcrs-3uillock Co.
of Montreal. It contains information that vill bc of vaine
to those wlo contemplate the crection of snelting plants.
The pampllet lias been prepared by an expert on the sub-
ject ani ls as fuli of information as the ordinary text book
on this branci of metallurgy.

"Smnelting is that metallurgical process in which ores
are mcited or fused for the purpose of scparating their
valiable metal constitucnts from the gangue or worthless
portions. It consists essentially in subjecting the ores,
mixed with suitabîle fluxcs. constituting a "charge," to the
action of intense heat, wlcrcby the "charge " is rendercd
fluid, the gangue combining with the fluxes to form a
slag or scoria, while the valuable metals combine to form
an alloy or matte. The separation of the matte and the
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slag takes place while the materials arc in a molten condi-
tion, by reason of the difference in their specific gravities.

Smelting is performed cither in a blast furnace where
the fuel (coke or charcoal) is mixed with the charge, or in
a reverberatory furnace in which the fuel (coal, wood,
gas or oil), is burned in a fire-box adjoining the smelting
chamber.

Smelting may be roughly divided into two classes:
"Copper Smelting " and " Lead Smelting." As the terms
imply, these mean that the predoninating valuable metal
in the charge is copper in the one and lead in the other.
In lcad smelting the valuable product is "lead bullion." In
copper smnelting, it is " copper matte," when sulphide ores
are being treated, the " black copper " when oxide, or car-
bonate ores are being smelted. The lcad bullion, copper
mantte or black copper, contains also whatever gold or sil-
ver was in the ores constituting the charge.

For smelting, the charge, or mixture, of ores and
fluxes, must be of such a composition that the resulting
slag will be sufficiently liquid to allow the valuable metal
or its compounds to separate from the mass readily and to
flow freely from the furnace. The slags producca in smelt-
ing consist mainly of silica, ferrous oxide and lime, with
which there are frcqucntly small quantities of zinc oxide,
alumina and other materials. The amount of these mate-
rials in a slag are more of a commercial proposition than
a metallurgical one, as the composition of à slag may be
varied widcly without seriously affecting the running of
the furnace, or the extraction of the valuable metals.

Custon smeltcrs buy ores of many kinds, mixing them
together in proper proportions to foru furnace charges of
the required composition, thereby making one ore the flux
for another. Independent smelters, whose own mines do
not produce ores of the composition required for fluxing
purposes, endeavor to secure such ores from other sources,
as otherwise they would have to add barren fluxes to the
charge. These cost as much to smelt as ore and give no
results beyond their fluxing powers. Condi'tions are, how-
ever, rarely so favorable that no barren fluxes need to be
added. Limestone, iron ore, and, in some cases, silicious
material, are nearly always neccssary to make a charge.
For this reason it is desirable to locate smeltcrs in locali-
ties where 'hese fluxcs may be casily secured.

The fuel used in blast furnaces is coke or charcoal, or
a mixture of the two. Coke is prefcrable, as it does not
crush as rcadily as charcoal under the weight of the
charge in the furnace shaft. The quantity of fuel requircd
by a blast furnace depends upon the character of the ore
to be treated, the nature of the fuel itsclf and the process
of smelting involvcd. In modern lead smelting, the quan-
tity of coke required is, on an average, about 1a per cent.
of the weight of the charge. In copper smelting with cold
blast, froimn 8 per cent, to 1a per cent. coke is required.
while with hot blast and ores running high in sulphur, as
little as 2 pcr cent. of coke has given good results.

For reverberatory furnaces, coal, wood, oil or gas may
be used as fuel. The quantity required depends upon the
character of the ore, the nature of the fuel itself and the
design and size of the furnace. In large, modern rever-
beratory furnaces using ordinary run-of-mine bituminous
coal, soo to iooo pounds of fuel are used per ton of ore
smelted.

An important advantage of smelting is that nearly all
ores, wlien properly flaxed, can be treated by this process.
The extraction of the valuable metals in smelting depends
principally upon the character of the ores, but is also
largely dependent upon the man in charge of the plant.
Ordinarily it Ts safe to figure that practically ail of the
gold, ninety-five per cent. of the silver and ninety per cent.
or more of the lead or copper will be saved. The cost of
smelting depends upon the character of the orc, the cost
of coke and labor, the size of the plant and its equipment
and arrangement. In some large plants, equipped with
the most modern machincry and operating under very
favorable conditions, a cost as 1ow as $1.25 per ton has
been attained, while with small plants in remote localities,

where fuel and labor arc expensive, the cost will run up to
$15.00 per ton or higher.

Success in smelting is primarily dependent upon hav-
ing a plant equipped with the best and most modern ma-
chinery. The arrangement of the plant should be such
that ample working room is provided around the furnaces.
Rehandling of materials should be avoided as far as pos-
sible, and hand labor climinated wherever it is practicable
to put in mechanical means for performing the work.. A
smelting plant should bc carefully designed, and every
condition that will influence the cost of operation should
be carefully considered when the equipment is being de-
cided upon and the plans made. It is often the case that
a few additional dollars spent in equipment will mean the
saving of thousands in operating expense. Even in a small
plant a saving of but a few cents per ton of ore handled
amounts to a considerable sum at the end of a year's run.

Plants completely equipped with Allis-Chalmers ma-
chinery can be scen in operation in cvery state and terri-
tory in this country where mining is followed. They are
to be found in Mexico, Canada, Central and South Amer-
ica, Africa, China, Japan, Korea, Ruzsia, Spain, India,
Norway and in many other foreign countries. In fact,
whereve there is even a pretense to modern methods in
the min'- - or reduction of ores, Allis-Clialmers machinery
may be "an in operation.

We are informed by the Geological Survey that Part 1,
Vol. X on Temagami district, and Part 11, Vol. XIV, a
bulletin on nickel. both by Dr. Barlow, are out of print.
No applications for these pamphlets can be entertained
uIntil new editions shall have been issued.

BOOK REVIEWS.
The Mineral Industry, founded by Richard P. Roth-

well, has come to be an indispensable volume to all those
who are interested in any way in the mineral production
of the world. Volume XIV., covering the statistics of the
industry for the year 1905. has just issued from the press
of the Engineering and Mining Journal. This volume
was edited by the well known authority, Walter Renton
Ingalls, who is also editor of the Engineering and Mining
Journal in New York.

The scheme of the volume corresponds to that of its
predecessor, that is to say, it covers the field very thor-
oughly. In the preparation of the statistics for this
volume, the figures previously reported for 1904 have been
revised in the light of later and more minute investigation,
therefore, it is important for students to observe the cau-
tion to use always the figures in the latest volume of The
Mineral Industry. There are no statistical reports of this
nature which are absolutely correct. owing to the practical
impossibility of obtaining accurate reports from all the
producers in some extensive and greatly subdivided indus-
tries, the absence of records on the part of many pro-
ducers, which prevents them from making returns, the un-
willingness of a few to give their figures, and the confu-
sion as to the stage in which many products are to be
reported. The last difficulty is especially likely to lead
to rrrors in values, some producers estimating the worth
of tlhcir proluct at the pit's mouth and others reporting it
in a more or less advanced state of completion, including
thus not only the cost of carriage, but also the cost of
manipulation.

We are plcased that The Mineral Industry has returned
to its original promptness of publication, though, as the
editor explains, owing to this very celerity, some of the
statistics may require revision, although reasonable com-
mercial accuracy is believed to have been attaincd.

Two of the most important products-coal and. coke-
are exccllently landled by Mr. Frederick Hobart, who is
associated in the editing of the Engineering and Mining
Journal with Mr. Ingalls.

The price of the volume is $5, and it is publislhed at 505
Pearl Street, New York.
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MINING NOTES.
With a view of meeting the growing scarcity of copper

to which the recent rise in price is ascribed, several old
workings in England, Wales and Ireland have been re-
started. Many new shafts have been sunk in Cornwall,
wherc it is also claimed satisfactory yields are being
obtained from the coarse sea sand.

Hugh Armstrong, M.P.P., and W. Richardson, of Por-
tage la Prairie; Dr. Willoughby, Saskatoon; T. C. Bullock,
Crystal City; C. H. McNaughton, Archibald Wright, AMr.
and Mrs. J F. Campbell, Dr. and Mrs. Clark, J. R. Boland,
Thomas lurtley, S. Tupper, J. D. Fraser, and E. R.
Fraser have left Winnipeg in a special car. The party
intended to go to Grand Forks and thence west to
Spokane, spending a day in that place, and afterwards a
couple of days at the Winnipeg and Belcher copper mines.

The Iron Age says of the iron and steel outlook:--
Retuîrns to us fron the coke and anthracite blast fur-

naces show that pig iron production in the thirty days of
Septenher was 1,970,962 gross tons, as compared with
1,926,736 tons in August, with thirty-one days. The daily
rate was 65,699 tons in September, an increase of 3,546
tons a day over the average in August. September lias
thus substantially checked the decline in production whiclh
lias been noticed nonth by month since March. The
weekly capacity of 310 furnaces, active October i, was
469,665 tons; on September 1, it was 441,426 tons. A
monthly increase of 12o,ooo tons is thus indicated.

Altogether, th,: sales of basic pig for delivery during
the first half of 1897 amount to nearly 125,000 tons, with
further inquires in the market. Eastern Pennsylvania
steel makers have purchased between 25,000 and 30,000
tons. heavy melting scrap, at $18 to $18.50. Some good
sales of foundry iron are reported in this section, and quite
a good deal of forge iron lias also been marketed. The
southern iron makers do not seem to be pushing sales in
any direction. Importers have been studying the chances
of placing Middlesboro and Scotch irons, and some mod-
erate business has been donc. It is understood that quite
a tonnage of pig iron warrants has been bought for Ameri-
can account, but it is yet an open question whether the
buyers wil take the profit available from the rise, or will
ultimuately decide to ship the iron. Only moderate trans-
actions in steel rails are reported, but it is probable that
scime important negotiations now pending will be closed
at ai early date. There lias beenî quite a good run of
contracts for structural inaterial. In bridge material the
mîost. important transaction iiow being closed is for îg.ooo
tons for the Canadian Pacific Railway. The plate niakers
are booking a gond deal of business, and specifications
are rolling in frcely. li the inerchant pipe trade, makers
are figuring on sonie good orders for line pipe.

NEWFOUNDLAND.
The copper minle at St. Julienî's, north-east coast,

owned by Messrs. Kawaja and Parrell, lias beei acquired
hy a big New York mining capitalist, througlh the agency
of Sir E. P. Morris. the solicitor for the owners. The
deposits have been inspected by experts and favorably
repnrted upon and the capitalists and a competent engineer
will visit the colony shortly to view the property and
arrange for operating it on a large scale ncxt spring as
the copper market is now up and this is believed to be
one of the finest deposits in the land.

NOVA SCOTIA.
A tract aggregating îoo,ooo acres of ]and in Inverness

Counîty, was leased for twcnty ycars by the Cape Breton
Prospecting, Mining and Developing Company, Ltd., nf
Sydney. on October 10.

The propcrty was acquired from Mr. W. H. Harring-
ton, of North Lake Ainslie. The property is said to
hold natural gas and oil. Twenty men are now cm-
ployed. and inside of a fortnight tic company expects to
have ail the necessary machinery installed and work going
on vigorously

Land lias been bonded-in Inverness on which wharves
and piers will be crected, the facilities for shipping being
ail that could be desired.

The Cape Breton Prospecting, Mining and Develop-
ment Co. was incorporated under the Nova Scotia Com-
panies' Act last April, and is composed of local men.
Following are the officers: C. J. Stewart, president; Z.
Tingley, vice-president; F. W. Morley, secretary; F. O.
Patterson, treasurer; John P. Joy, manager. The com-
pany is capitalized at $5oo,ooo, and one of the conditions
upon which the Inverness property was acquired, is that
this capitalization be increased to $I,ooo,ooo.

NEW BRUNSWICK.
Mr. Einar Lindeman, who was sent by Superintendent

of Mines, Dr. Haanel to examine three promising iron
ore deposits in the vicinity of Bathurst, N.B., after coim-
pleting his work discovered from the intensity lines of
one of the deposits another ore deposit hitherto uinknown
of nuch larger extent than those lie had been asked to
examine. The first report is that the new deposit is 75
feet deep, 8o to zoo feet wide, and extends î,8oo feet down
to the Nipissiquit River, which it crosses. This discovery
is a striking exemplification of the method of examining
magnetic iron ore deposits which was inaugurated by Dr.
Haanel. ONTARIO.

A discovery of copper ore is reported from the Bruce
Mines, upon property until lately owned by that corpora-
tion. A vein iS feet wide lias been stripped for Soo feet.
The ore is bornite and copper pyrites.

It is stated that the American Madoc Mining Com-
pany, whicli is working iron pyrites mines in the township
of Hungerford, is preparing to erect large chemical works
for the manufacture of sulphuric acid, etc. The mines
are near Bogart, P.O., and at present are employing a
staff of fron 40 to 50 men, which will be increased fron
150 to 200.

The Lake Superior Corporation will build an addition
of 500 feet to its ore dock as the steel plant dock, which is
now goo feet in length, is not large enough to accommo-
date the business at the ore docks. An additional blast
furnace is also being considered by the directors, the fur-
naces now in operation being unable to supply enough pig
iron for the plant. -

Minneapolis is to be directly interested in new and ex-
tensive mining operations to be started in Canada on Lake
Superior next spring. R. J. Anderson of Minneapolis, is
in charge to-day, with E. V. Douglass.

The Lake Superior Company will take all the ore that
the new' conpany can mine. It is to be known as the
Thunder Bay Iron Co. -

St. Paul capitalists have taken an option on 6,ooo acres
of iron ore property at Loon Lake, Ont. They will com-
nience development work this fall, erecting a large number
of slanties to house sixty men during the winter. It will
be one of the largest iron ore camps in the world in a
short tine, so Port Arthur people have been assured. Ore
docks will also be built this ycar.

Strange. weird stories, which rival the wildest dreans
of imaginative depicters of adventure in forbidding places
of the world, are told by returning prospectors from the
-north. According to report there aie scores of men
vanîdering around in the woods. over rocks anil cliff, by

river and lake, treading where white man lias hîardly gone
before, all in search of signs of minerai. With the pas-
sion for wealth. mingled with a craving for excitement,
the chiase is persistently kept up. Some of these pros-

pectors lack even a common woodsman's experience. and
nuimerous instances are recorded wherc men were found
in a starving condition, miles from any human habitation.
Sc.nmetimes they even forsake their canoes and take to the
woods in a vain effort to meet a fellow-man. A story
was told in New Liskeard by a man named Albert Connell
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about a prospector vho became so weak that lie was un-
able to carry his rifle, but who vas rescued in the very
nick of time. \Vhat proportion of these stories is truc it
is impossible to tell.

Mr. E. D. Iigall, miining engincer of the Geological
Survey, lias just retuîrned fron a tour amongst the copper
mines of northwestern Ontario. The conclusions at which
lie arrived will shortly appear in the department's sum-
mary report, but mcanwhile it is no secret that Mr.
IngaIl was considerably impressed by the renewed
activity iii the copper districts, due to a large extcnt to
the present higli price of that metal, but also to tlicir
being more casily accessible than formerly.

Mr. Inigall says that prospecting for copper ores is
just now very active and that developmient and cxploratory
work are being prosecuted at a number of points along
the north shores of Lakes Huron and Superior.

Underground development is being actively continuted
at the Tip Top Mine, near Lake Shebandowan, west of
lhunder Bay. as well as at the Heminia, Dean Lake,
Superior, Echo River, and at varions points distributed
along the the range of country lying adjacent to the north
shore of Lake Huron and between the well knownîî nickel-
copper district of Sudbury on the cast, and the eastern
shores of Lake Suiperior.

The wiule distribution of copper ores throughout this
region vas pointed out in the carliest publications of the
survey and interest attaches to the recent reopening of
the Bruce Mines series of veins These were operated
as far back as the year 1847 and mining was successfully
continuued for a period of some twenty-cight years wlhen
the difficulties liue to their isolated situation and the drop
in the price of copper caused a cessation of mining. Now,
after a lone period of rest and varions vicissitudes these
old and interesting mines are being reopened by an Eng-
lish company and it is believed that. with higlier prices
for the product. togetier witlh the great improvements in
methods and machinery and in the gencral conditions of
this district. operations can be carried on with profit.

The alrcady provcd prevalence of copper ores over so
extensive a territory. together vith the present activity in
exploring and the promisine nature of some recent dis-
coveries ins;tifies the hope that the problcm of profitably
treating the sulpluret ores of north-western Ontario will
be solved at an early date.

The discovery of gold on Larder Lake, north of New
Liskcard. is now confirmed. To Dr. R. Reddick, who
comes from Winchester. Ontario, goes the credit for the
discovery of this new field, thougli the first actial find
was made by Mr. Edward Flynn of Chesterville. Dr.
Reddick lias just returned from the north. and told a
correspondent of the Globe this story. After describin<r
how lie obtained preliminary information concerning gold
the doctor said:-

"On the 13th of July last John Hummel of Hilliard-
ton. Edward Flynn of Chesterville. and William Knott of
Hilliardton and myself started froni Haileybury for the
north to prospect for gold. Wc left Tomston on the
16th and arrived at Larder Lakce hy trail and canne on the
2oth. Tmmediatcly we commenced to prospect, and we
received many discouragements. Prospectors were re-
turning with stories of barren rock. T knew gold had
bccn fouînd at Opisatita, in Qucbec. and accordingly wc
moved as near to the boundary line as possible. We also
knew gold iad been found, thougli in uncertain quantities,
in Boston and Playfair townships, west of Larder Lake.
Wrc got in a line between Opisacita. and tiese finds, whiclh
turned out poorly. On July 2 we found the first signs
of gold while on our way to visit Chamoney, Qubccc.
Therc was only a spcck of gold rose quartz. Ed. Flynn
found the first sign. Two days afterwards a large body
of this quartz vas fouînd by myself on the north side of
the nortl-cast arm of Larder Lake. Actual gold was
found on the last day of July. I naned the rock forma-

tion Reddick Lode. There liad been one claim staked
near there for copper, but there was one full claim between
this stake and where the gold was found. I named my
first claim the Annie R. Gold was visible in quartz, and
we cold knock this off with our picks. I Nill admit we
werc sonewhat excited, and four or five assays verc made.
Titis will run from $122 to $x,868 in gold per ton of
quartz. Ail we staked were seven claims. Gold is
treacherous. I know that by experience, and we said to
c.urselves seven claims would bc suflicient, and if good
there would be enough returis for us ail. Other parties
from Chesterville followed us, and they were Herman
Hummel, V. G. Barkley, J. T. Kcarns, and W. J. Elliott.
You can imagine that we never souglit any publicity, be-
cause secrecy is the best thing in sucli cases, and this is
the first time I ever told this story, knowing that it wouîld
reach the wvorld. I arn certain whereof I speak."

COBALT.
The town of Cobalt still continues to be overcrowded

by representatives of leading mining firms of America,
and thîeir friends. The town lias also many visitors, who
cone up to inspect the Nipissing and other properties in
wvhici tlicy hold stock.

An interesting incident in connection with the rich
LaRose mine occurred recently wlen the owners sold the
dump or refuse ore at $25 per ton, a transaction which will
net, at a conservative estimate, $25a,oo0. The dump ore
uill bc taken to Providence, R.T., for treatment.

The Buffalo mine is showing up excellently. and there
is a steadily increasing output of gond quality ore from its
working veins. The Cobalt Silver Qucen is fast coming
into line as one of the good shippers of the camp, and
the Trethewey properties are in better working order thaii
ever.

The Hudson Bay have given an option of one million
dollars for the 200 acres of land they leld alter the sale
of the Silver Quicen. This price, lowever, docs not in-
:bude any of the assets of the company, other than the un-
pronven ground comprising the 240 acres, so it %il] not le
surprising if this deal is not consunimated.

Asked as to his opinion relative to the deptli of the
silver-bearing veins in the district, Mr. John Hayes Ham-
mnnd is reported to have said that there seemed to be no
question as to their deep-seated origin, and added that
there was every probability that they would continue to
hold approximatcly tlcir present values for several huint-
dred feet.

The shaft of the Silver Queen is now down 140 feet,
and at the bottom of the shaft they have 1S incies of high-
grade ore. The Silver Quccn is looked uipon as one of the
soundest propositions of the camp, but it is to be regret-
ted that more of the surface of its property has not been
prospected, for, since the big vein was first discovered,
it lias monopolized the attentions of cither set of owners.

Mr. E. T. Corkill, mining inspector, lias rcturncd from
the Gillies Limit and reported on the progrcss of pros-
pecting to the Dcpartmcnt of Lands, Forests and Mines.
The entire attention of the engineers is being dcvotcd to
trenching. The 75-foot shaift alongsidc the newly-discov-
crcd vein, ordcrcd by the Governmcnt lias been suink about
.o fect. and will be inislicd about the first of December.
Regarding the reports that prospectors liad discovered
mmerous veins, Mr. Corkill stated that if thicy did they
never produîced the goods. The Govcrnment engineers,
lie said, had (iscovered a dozen or more likely veins which
were not rcported to the Department. The hcalth of
the camp is excellent.

In the Kerr Lake district the Drummmond propcrty is
periaps the largcst shipper in point of tonnage, although

t ...--.-
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some of this ore is not so high grade as that which is
shipped from the immediate vicinity of Cobalt Lake. The
Foster property is now in much stronger hands and ship-
nents from it will show considerable increase during the
winter months. Everything on the property is in good
shape for the vinter.

A company known as the Cleveland Cobalt Mines,
Limited, is being organized and lias taken over several of
the claims in the vicinity of Cicar Lake.. On some of
the holdings of the new company there are calcite veins

.carrying a very fair percentage of silver, and it is not im-
probable that the Clear Lake district will swing into line
next summer as a shipper. Considerable diamond drill-
ing lias been clone on several of these properties.

Stoping on the Lawson Vein Extension of -the Silver
Leaf lias been commenced, and there is reason to believe
that froni one to two cars a week of higli-grade ore will
be taken down and shipped. Arrangements are being
made for machine drills to work in the end of the drift,
continuing to block additional ore, so that these ship-
ments should be continuons when started-vhich will
probably be not later than the middle of November.

Mr. W. R. Smyth, M.P.P. for Algoma, a member of
the company owning the Nancy Helen mine, in the town
of Cobalt, says the shaft-house, sleeping-house and other
buildings at the mine are finished, twenty to twenty-five
men are constantly at work, and two carloads of high-
grade ore are awaiting shipment. The company has re-
cently purchased a claim, which is regarded as a most
excellent one, in the township of Buck, and wili soon
commence mining operations on it.

The Nipissing's air compressor is on the grotnd, and
being installed, and it will be in working order about
the first of the year. The main shaft is now down about
40 feet, in the vein, commonly called the big Bonanza, and
it is the intention of the management to rush this to the
first level witlh ail speed that levels may be run, and stop-
ing undertaken. Vein 27 of this property, which is also a
remarkabIe vein, were it not overshadowed by the gigantic
values shown on 49, is producing ore right along. and it is
the intention of the management to sink on this vein also.
This vein lias beeii turning out some remarkabIe speci-
mens of wire silver and other forms of the white metal
of scientific interest.

Guggenheim iiîterests, whiclh are already the largest
silver products in the world, have acquired control of the
Nipissing mine at Cobalt, Ont. The Guggenheims have
conimitted to the Cobalt silver field for some nonths a
corps of their engineers, including John Hayes Hammonîd,
who returned only a few days ago froi an extended in-
vestigation of tleir property, and on the basis of their
report the Guggenheins closed on Oct. Io an option oni
400,000 shares at $25. In addition to the block of stock
acquired, amounting to one-third of the capitalization, the
Guggenheims are said to have acquired sufficient stock ta
give theni control. It is believed they will make other
acquisitions in Cobalt district.

A new silver ficI district, and at a considerable dis-
tance from that of the Cobalt district, is the possibility
npcned up by the finding of silver in the Temagami forest
reserve. The discovery was made at a point in the south-
west angle-of the township of Auld, where twelve claims
have been aiready staked, ail but one of them on discov-
cries of cobalt, The exception is a claim leld hy the
White Brothers, of Muskoka, and it is reported to contain
large quantitics of native silver, similar in quality to that
of the Larose and Nipissing properties in the Cobalt area.
The White brothers broke several specimens from a
thirty-pound lump of ore on top of a silver vein and thesc
werc found to contain a large percentage of native silver.

The new field is reached from a point on the Montreal
River, about twenty miles from Latclford, thence over-
land fifteen miles. As ail the smaller lakes in the dis-
trict are now frozen over, it will be a difficult matter to
get into the new field before next spring.

ALBERTA.
Captain Walker of the Royal North-West Moxîmted

Police lias arrived in Edmonton froi a four montlhs' trip
in the country between Lake Winnipeg and Hudson's Bay,
where lie has becn establishing police posts, which will
keep up nonthly communication between the two bodies
of water. Patrols vill also connect with the C. N. R.,
which is being built toward James Bay. The distance
fron Norway House to Churchill is close to 5oa miles.
Captain Walker believes that the James Bay country lias
great minerai possibilities, and prospectors are aIready
going into that country fron Winnipeg and Ontario
points. Fort Churchill is also reported to have unlimited
coal fields.

BRITISH COLUMBIA.
The new machinery for Slough Creek, Limited, is ar-

riving slowly. Its-installation lias been nuch retarded by
the heavy rainfail during the month of September. Work
in the drain tunnel proceeds as rapidly as the difficuit
character of the ground will permit.

The month of September was very wet in Cariboo,and
most of the hydraulic mines about Barkerville got a satis-
factory fall piping vith which to augment the clean up
next summer. August was a dry month, the rainfall
being only 1.16 inches, while the precipitation for the
first 27 days of September was 7.38 inches, according to
the weather record of Meteorological Observer James
Stone.

According to the Toronto News of October 27th, there
was a meeting of Granby directors this week, and a rumor
arose that several of the largest stockowners had sold out,
giving the control ta new and less reliable interests. A
diligent canvass of directors and oflicers resulted in estab-
lishing the fact that nothing of the kind has taken place,
nor is any change in control considered even remotely
possible. Granby lias had a clean record under its present
control, and as any change would undoubtedly cause un-
easiness anong stockholders. it may be well ta give the
empliatic denial obtained yesterday.

Mr. R. T. Ward, a director in the Beaver Valley Oil
Company, is down from Horsefly. He says the machinery
for boring is al] on the groind and in the course of in-
stallation. The pipe has not ail arrived yet, but is cx-
pected to be on the ground by the time it is needea. Mr.
Ward has disposed of his boring machine to the P. Burns
Syndicate, who own 6o miles of dredging ground on the
Fraser river. extending from Big Bar to the mouth of the
Chilcoten river. Mr. Kirkwood, the manager for the
syndicate, said that as soon as lie hîad tested the ground
several big dredges would be set to work. Mr. Kirk-
wood is a well known engineer of New Zealand, and for
scveral mnonths past lias been operating dredges at Lill-
ooet and Lytton.

YUKON.
Two hundred samples of quartz were put through the

government assay office at White Horse the last six
weeks. The demand ou the office for assaxys is constant
and heavy.

Governor Mclnnes states that while there is no gov-
ernment assay office in Dawson. ail Kiondikers are at
liberty to send quartz samples to the White Horse assay
office for testing. No charge is made for the test. An
assay office xxas formerly maintained at Dawson, but bas
been closed, and ail the territorial assay work is done at
White Horse.
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The new strikes in the Conrad, Watson river and White
Horse districts have kept the prospecting fever hiigh.
While the quartz enthusiasm lias abated near Dawson, it
lias augmented ncar White Horse. Considerable interest
also is naintained in the copper properties near White
Horse. Some of the heaviest development work yet un-
dertaken there is now under way.

Col. Budd, manager of the English Company, which
recently bought several miles of Walker's Fork property
for dredging purposes, states that 450 tons are being
shipped by his company to Fort Cudahy, at the mouth of
the Forty-Mile.

"I plan to have this dredge placed on the Walker's
Fork property this winter," says Col. Budd, "and to get
three more dredges for the ground this winter. The
present dredge has a capacity of 3,000 cubic yards daily,
but I should like to get three more for next year."

COAL NOTES.
NOVA SCOTIA.

The October output of the Dominion Coal Company
was 350,009 tons. The shipments were 337,139 tons.

The Cumberland Railway & Coal Co.'s shipments from
collieries for the month of October were 32,221 tons.

The Dominion Coal Company's output for the month
of October surpasses any previous record for the com-
pany by several thousand tons, and reaches the high total
of 350,oog, as compared with 323,732 in September. This
in spite of the loss of coal at Reserve on account of the
destruction of the bank-head. No. i being double-shifted
in some sections, increased the output. There was a
gain, however, ail along the line. Labor is now nuch
more abundant than during the summer.

The Maritime Coal Company will ir troduce an clec-
trical plant near their coal mines, seven miles outside of
Amherst, N.S. Here tley will generate electricity and
supply the big manufacturing and other concerns in Am-
lerst.

Senator Mitchell, president of the Coal Company, has
signed a contract with the Canadian Westinghouse Cem-
pany for the supplying of apparatus. This company will
install a 750-horse power generator and transformer and
other necessary apparatus. The coal .wili be burned in
furnaces right alongside the mine, and the electricity gen-
crated at that point. The power line is nearly finished,
and the plant will be complete and in operation before the
first of the year.

The electric current will be carried to Amherst on a
high tension wire, and it is possible that within a short
time the power will be carried on to Moncton, a distance
of forty or fifty miles. It will be then supplied to towns
within a radius of seventy-five to one hundred miles of
the central station, situated at the mines outside of Am-
herst.

It is reported semni-officially that the Dominion Coal
Company have acquired over two hundred acres of land
near Lingan and Barrasois, Cape Breton. Evidence for
months have pointed to the opening of a mine in the
neighborhood, as for instance, surveys and work started
to build a branch railway from the S. and L. main line.
The land referred to above overlies three valuable seams
of coal. The Barrasois seani, which crops at the sea-
shore and is 9 feet thick; the Victoria seam, doo feet far-
ther down, which is 72 feet thick, and Lingan seam 480
feet below that again. All these searns were worked to
sone extent years ago-notably the Victoria seam which
produced a fine domestic coal. Lingan seam coal is a
specially valuable cooking coal. The Barrasois scam is
believed to be a continuation of the seam on wvhich the
Hiii colliery is being worked. Those who should be in a

position to know state that a new colliery will be opened
up in the neighborhood above indicated not later than
next spring.

The company have a force of men at work on the new
shipping piers here and should have them conipleted and
ready for shipping coal inside of two months. The ship-
ping pier is 250 feet long, will contain two tracks, one for
full cars with a transfer table to shift empties to the other
track. The fulfilment of the long-talked-of project will
add materially to the prosperity of this section of the town
along the harbor front.

Dominion No. 6 colliery is now producing 6oo tons of
coal per day and will produce 1,ooo per day very early in
,iext season.

THE MINING AND INDUSTRIAL SHARE
MARKET.

(Specially reported for the CANADIAN MI1NING RE:vinW by
RonEiakr MEIRHDITII & Co., Mininug Brokers.

57 St. François Xavier St., Montreal.)

The market for British Columbia mining stocks is now
almost entirely controlled by operatives in the Far West.
A great deal of stock has been bought in this market and
shipped West during the past month, notably Inter-
national Coal, Denoro and California.

The local interest lias gone into the Cobalt region, and
aided by the activity of these stocks on the " curb " market
in New York, prices have advanced very sharply.

In the industrial stocks, the most active lias been Dom-
inion Iron & Steel. The business of the company lias
been increasing considerably, and the stock moved in sym-
pathy with it, but the recent difficulty with the Coal Com-
pany has given it a bit of a setback. There bas been a
quiet absorbing of the bonds of this company, presumably
for investnent purposes.

The report of the Consolidated Miniug & Smelting
Company, just published, is an indication of the steady
improvenient in mining, in the western province. It is an
interesting document, and an evidence of the success of
consolidation in reducing the -cost of production.

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

Consolidated Mines ................. 137 140
Cani. Gold Fields ..................... 732 84
Granby Consolidated ................. 13!4 13%
Ranbler-Cariboo ..................... 29 32
North Star ........................... 13
Monte Christo ........................ 22 372
W hite Bear .......................... 93 /z I
California ............................ 52 672
V irginia .............................. 5 6
Deer Trail ............................ ... 23/2

International Coal .................... 682
Sullivan .............................. 10 12
Jum bo ............................... 17
Cariboo-McKiniey ................... 4 5
Denoro ............................... 9 V5
Novelty .............................. 3/2 414
Diamond Vale Coal ................. 17 20
Dominion Copper .................... 6 614
Dominion Coal (com.) ................ 632 651/2
Dominion Coal (pref.) ................ 14 115
Dominion Iron & Steel (com;) ......... 28 28!/
Dominion Iron & Steel (pref.) ........ 76 78
Intercolonial Coal (com.) ...............
Intercolonial Coal (pref.) ...............
Nova Scotia Steel & Coal .............. 67 69
Nova Scotia Steel & Coal (pref.) .... ...

INDUSTRIAL NOTES.
A braucu of the Banik o! British North America bas

been opened at Darlingford, Manitoba, under the manage-
ment of Mr. C. C. Maf.cRae.
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The Jeffrey Manufacturing Company, Columbus, Ohio,
have establislhed a ncw Canadian Branci Office in Mont-
real, at Lagauclietiere and Cote streets.

The Canadian Copper Co., of Copper Cliff, lias bouglht
from Allis-Chalmers-Bullock, Limited, Montreal, a pump-
ing plant, consisting of an 8-incli single stage turbine
pump, driven by a 70 hî.p. induction motor.

The Calumet Mining and Milling Co., Calumet, Que.,
has incrcased its plant by a 1214 in. by 18 in. " Ingersoll"
air comîpressor, driven by a 50 i.p. induction motor, both
bought from Allis-Chalmers-Bullock, Lirmited, Montreal,

The Northern Pyrites Company, of Dinorwic, Ont.,
has bought from Allis-Chalmers-Bullock, Limited, Mont-
real, a mining plant, consisting of a one-half duplex
" Ingersoll" air compressor, " Ingersoll" rock drills, " Lid-
gerwood" hoisting engine, boilers, ore buckets, etc.

The Ontario sales office of the Jenckes Machine Co.,
Limited, lias been renoved from 12 Lawlor Building,
Toronto, to St. Catharines4 Ont., wlere it will in future
be opdrated in conjunction with the extensive branch
,works of the Company there. Mr. W. G. Cliater, as
formerly, will be in charge.

Among recent sales of crushing plants by Allis-Chalm-
ers-Bullock, Limited, of Montreal, were a No. 6 Gates
"K" breaker, complete, with a 40 I.p. engine, to Wallace
& Sturtevant, Bancroft, Ont.; a "D" breaker, set "B"
"Gates" tube mill, "' Reynolds" Reliance Corliss engine,
boiler. elevators, etc., to the Commercial Cement Co., of
Rose Isle, Man.; and a "Dodgc" crusher witi "Gates"
clevators, etc., to the Western Canada Ceient & Coal
Co., Limited, Exshaw, Alta.

The Canada Forge Company have begun the construc-
tion of their buildings at Welland, the contractors being
the Welland Construction -Company, who also have the
construction for the buildings for the Ontario Iron &
Steel Company, having been working on them for some
time. The Forge Company will construct two buildings
about 50 x roo fect each, to be completed by November
15: other buildings will be added. They will begin mami-
facturing early in January. Electrical power will be in-
stalled at once, using about 75 horse-power. The capital
of the company is $oo0ooo.

The Iberville Lumber Co., whose leadquarters are in
New York City, are establishing a large saw mill at
Sault-au-Mouton, Que., a point on the north shore of the
St. Lawrence, some distance below Quebec. The con-
tract lias been placed with the Jenckes Machine Co.,
Limited, of Sherbrooke, covering the turbine plant to
furnishi power for the saw mill. This plant consists of
two 20 in. special Crocker turbines, cach developing 200
h.p., anc special 15 in. Crocker turbine, developing 100
i.p., all operating under 52 ft. lead. The three turbines
are ihorizontally set in one large steel case to whiclh the
water is conducted through a steel penstock, 4ft. in diam-
eter by i5oft. long. AIl of the turbines are of the cylin-
der gate type. Mr. A. N. Mercier, of Quebec, is the
Superintendent of the Company.

The Maine.& New Brunswick Electrical Power Co..
which is developing a water power at Aroostook Falls,
New Brunswick, have awarded contracts for the necessary
equipment. The turbine plant will be built by the Jenckes
Machine Co., Limited, Sherbrooke, Que., and will be
composed of two goo H.P. units, each consisting of a pair
Of special 21 in. cylinder gate Crocker turbines, each pair
mouînted on a cast iron~ draft tube discharging centrally
set ii concrete flume and runing 6oo R.P.M. under 72 in.
iead, developing 8o per cent. efficiency at full gate. The

turbine runners are cast bronze and the construction
througlhout is of the most substantial character. One
Lombard type "P" water wlicel governor will bc attached
to aci unit. A steel Penstock 6ft. 6in. diameter by 75ft.
long, conveys the water from forebay to cach unit. Each
unit will be direct connected to a gencrator, the order for
whicli was placed with the Gencral Electric Co., Schenec-
tady, New York. The hcadquarters of the Maine & Nev
$Brunswick Electrical Power Co. are at Presque Isle,
Maine, and the order for the turbine plant was placed in
Canada only after the most thorougli investigation and
conparisons with the product of Anierican turbine makers
who were tendering.

The Jeffrey Manufacturing Company, of Columbus,
Ohio, have establisliel a Canadian agency at the corner of
Cote and Lagauchetiere streets, Montreal, with Mr. A. G.
Walker, formerly with Williams & Wilson, in charge, and
are ready to supply all kinds of chain, clevating, convey-
ing, crushing, screening and power transmission ma-
chinery.

They intend to carry a stock of standard material,
such as chain, sprockets, buckets, adjustable take-ups,
pillow blocks, collars, spiral conveyors, elevator roots, etc.,
and are prepared to make up promptly a reasonable line
of other conveying and elevating specialties.

Estimates, plans, information and prices will be fur-
nished to all prospective buyers on application. With
25 ycars' experience they are prepared to furnishi labor-
saving appliances of the latest and most efficient construc-
tion.

A large and handsome catalogue of 370 pages will be
nailed to those who desire information, with a view to
purchasing. This Company also issues sectional cata-
logues and circulars, covering labor-saving devices, for
different industries, such as cable conveyors, log, lumber,
and refuse conveyors, belt conveyors, spiral conveyors,
brick conveyors, bucket elevators, link belting, coal-wash-
ing machinery, coal mining machinery, crushing machin-
ery, screening machinery, clectric locomotives, etc., any
and ail of which will be sent cheerfully to interested
parties.

The efficiency and popularity of Allis-Clialmers crush-
ers and cement grinding machinery lias once more been
demonstrated by the receipt from Dr. Irving A. Bachiman,
acting for the Santa Cruz Portland Cement Company and
for the Atlantic Portland Cement Company, of the largest
single order for cernent machinery equipment ever placed
by one man at one tinie in the history of the cement-
making industry of this country.

Allis-Chalmers machinery, which was furnished in 19a1
to the Standard Portland Cement Company at Napa
Junction, Cal., and which consisted of crushers, bail mills
and tube mills, has been in continuos operation since
then, giving such unifornly good satisfaction to Dr. Bach-
man, that in October, 1905, lie placed the initial order for
the Santa Cruz Portland Cement Company's equipment.
There werc included in it a No. 9 cruslier, two No. 6
cruishers, sixteen No. 8 Gates bail mills and twenty-two
5. ft. x 22 ft. Gates tube mills.

Due to the increased dcniand for cernent products on
the Pacifie Coast. following the destruction of San Fran-
cisco. de Santa Cruz Company lias now ordered, through
Dr. Bachman, an equipment which is practically a dupli-
cate of the one already in service.

Owing to the successful operation of the Standard
Poitland Cernent Company. which was Dr. Bachman's
initial Pacifie Coast venture, a number of San Francisco
capitalists having corne to have strong faith in the future
of the cernent industry on the coast, decided to put addi-
tional plants into commission. For this purpose, the
Atlantic Portland Cement Company was organized and
lias ordered Allis-Chalmers equipment, consisting of a
No. 9 crusher, four No. 6 crushers, twenty-two No. 8
Gates ball mills and twenty-six 53/2 ft. x 22 ft. Gates tube
mills.
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MINING INCORPORATIONS.
NEW BRUNSWICK.

The Northfield Coal Company, Limited, head office,
Northfield, Sunbury County, N.B. Capital, $20,ooo,
divided into 20,ooo shares, of $r each. Incorporators:-
James Barnes, M.P.P., of Buctouche, in the County of
Kent, N.B., contractor; Charles J. Osman, M.P.P., of
Hillsborough, in the County of Albert, manufacturer;
James Kennedy, of Adamsville, in the said County of
Kent, accountant; Edward Barnes, of Buctouche afore-
said, farmer; and Alexander P. Barnhill, of the city of
Saint John, barrister-at-law.

QUEBEC.
Canadian Primelectro Company, Limited. Head

office, Montreal. Capital, $r,ooo,ooo, divided into boooo

shares of $xoo cach. Incorporators:-Arnley Quacken-
bush, M.D., Ottawa, Canada; Geo. G. Roe, Ottawa, Can-
ada; Wm. Robertson, Montreal; Stephen L. Tingley, Pro-
vidence, R.I., U.S.A.

ONTARIO.
The British American Oil Company, Ltd. Head office,

Toronto, Ont. Capital, $200,ooo, divided into 2,ooo shares
of $ioo each. Incorporators: William Austin Manion and
Albert LeRoy Ellsworth.

The Superior Dock, Coal and Metal Company, Limited.
Head office, Sault Ste. Marie, Ont. Capital, $75,ooo, di-
vided into '750 shares of $oo each. Incorporators:-
Francis Andrew Lucas, John Niven Oldham, and Agnes
Spencer.

The Canadian Refining Company, Ltd. HIead office,
Ottawa, Ont. Capital, $2,ooo,ooo. Incorporators:-
Henry Roy, Ottawa; F. N. Boit, Rossland; J. J. B. Gosse-
lin, Notre Dame de Stanbridge, and J. J. Fleutot, Frank,
Alberta.

The Volcanic Oil and Gas Company, Limited. Head
office, Chatham, Ont. Capital, $3oo,ooo, divided into
3oo,ooo shares of $100 each. Incorporators:-Dennis Alex-
ander Coste, Henry David Symmes and Joseph Thomas
O'Keefe.

The great Central Oil and Gas Company, Ltd. Head
office, Petrolea, Ont. Capital, $100,000, divided into 4,000
shares of $25.oo eaci. Incorporators: Herbert Etsel Cran-
dall, John Wilfred Craise, De Witt Clinton Corey, Fred.
Ashel Ansell, and Dinnett Ross Lovejoy.

Canada Minerais, Limited. Head office, Toronto, Ont.
Capital, $1oo,ooo, divided into 1,ooo shares of $100 each.
Incorporators: William Bledden Bentley, Austin Russel
Campbell, David Forbes Keith, Norman King Wilson,
Maud Eva Crossley, ail of Toronto, Ont.

The Larder Lake Gold Mining Company. -Iead office,
Hlaileybury, Ont. Capital, $5ooooo, divided into Soo,oo
shares of $i each. Incorporators:-Gordon McMurdo
Petrie, druggist, and Frank Potage, and Percival John
Montague, students-at-law, ail of Toronto.

Pittsburgh Coal Company, Ltd. Head office, Port
Arthur, Ont. Capital, $100,000, divided into 1,000 shares

of $100 each. The provisional directors of the company to
be James Steller Lovell, Robert Gowans, Ernest William
McNeill, William Francis Ralph and Walter Gow.

Watts '\ines, Limited. Head office, Toronto, Ont.
Capital, $1,ooo,ooo, divided into 1,000,000 shares of $1.oo
cach. Incorporators: William Ruston Percival Parker,
George McPhail Clark, John Alexander McEvoy, Gordon
Russell and Ethyl Mabel Lindsay, ail of Toronto.

he Progress Cobalt Silver Mining Company, Ltd.
Head office, Cobalt. Ont. Capital, $5oooo, divided into

500,oo shares of $î.oo cach. Incorporators: Simon Peter
Myers. Matthias Koch, Harris Wener, Gustave Orban,
iliarris Cohen, Archie Henry Jackson, ail of Montreal.

The Nancy Helen Mines, Limited. Head office, Cobalt,
Ont. C&pital, $5ooooo, divided into 500,000 shares of $1.oo
each. Incorporators: John Ferguson Black, of Sudbury,
Ont.; Wm. Howard Hearst, John McKay, James Leland
Darling, Robert Henry Knight, ail of Sault Ste. Marie,
Ont.

The International Cobalt and Silver Mining Company,
Limited. Head office, Sault Ste. Marie, Ont. Capital,
$5oo,ooo, divided into 5ooooo shares of $i.oo each. Provi-
sional directors to be George Kemp, Don Hernando
Jacobi, Charles Frank, Samuel Frank and Frederick Nie-
buhr.

The Wet Process Reduction Co-npany, Ltd. Head
office, Toronto, Ont. Capital, $x,ooo,ooo, divided into two
hundred thousand shares of $5.oo each. Incorporators:
Geo. Edward Kingsley, Chas. Bagot Jackes, Herbert Mor-
ley Asling, Geo. Henry Bostock and Andrew Eadie, ail of
Toronto, Ont.

The Barron Brick Company, Ltd. Head office, To-
ronto, Ont. Capital, $5o,ooo, divided into r,200 shares of
$5o each. Incorporators: William Wallbridge Vickers,
Romeyn Lawyer, and Alexander Ritchie, of Toronto, Ont.;
Alfred Ernest Barron, of Chicago, Ill., and George Plant,
of Weston, Ont.

The Golden Park Mining Company, Limited. Head
office, Windsor, Ont. Capital, $1oo,ooo, divided into
oo,ooo shares of $i each. Incorporators:-Albert Van

Schinck, agent; Charles Pohliman, manufacturer; James
William Keenan, merchant, and Humphrey Eugene
William, cabinet-maker, ail of Detroit, Mici.

The Colonial Mining Company, Limited. Head office,
Cobalt, Ont. Capital, $100,000, divided into xoo.ooo shares
of $i each. Incorporators:-John Shilton and William
Halloway Wallbridge, barristers-at-law; James Charles
Macklin and Charles Edward Kelly, accountants, and
Frank B. McLean, appraisal agent, ail of Toronto.

The Komnick System Sandstone Brick Machinery
Company. Ltd. Head office. Toronto, Canada. Capital,
$oo,ooo, divided into 1,ooo shares of $ioo each. Incor-
porators: Robert Farquhar Kellock, of Perth, Ont.; Chas.
Thomas Gordon Croft, Geo. Townsend, Herbert Lynn
Douglas, Chas. Wilkinson, aIl of Toronto, Canada.

The Erie Natural Gas Company, Ltd. Head office,
Dunnville, Ont. Capital, $40,000, to be divided into 400
shares of one hundred dollars each. Incorporators: Wil-
liam Webster Krick, Frederick Morton Waines, Arthur
Abraham Root, ail of Dunnville, Ont.; Absalom Hoover,
Abraham Hoover and William Thomas Henderson.

The Silver Lion Mining and Development Company.
Ltd. Head office, Cobalt, Ont. Capital, $5oo,ooo, divided
into 2,ooo,ooo shares of 25 cents each. Incorporators:
Francis Watt, of Toronto; John Black, of Cobalt, Ont.;
Alexander Goodsir Fowler. Ross, Robert Thomas MuUin,
of Montreal, and Will Hale Potter, of Niagara Falls.

The Canada and the United States Oil and Gas Com-
pany, Ltd. Head office, Chatham, Ont. Capital, $30,000,
divided into 300 shares of $100 each. Incorporators: Ed-
mund Isaac Barnard, John Wm. Shay, of Pittsburgh,
Mass; Philip William Roth, Frank Basden Barnard. of
Buffalo, N.Y., and Russel James Straight, of Bradford.

New York and Ontario Oil and Gas Company, Ltd.
Iead office, Chliathani, Ont. Capital, $30,ooo, divided into

300 shares of $roo each. Incorporators: Philip William
Roth and Frank Basden Barnard, of Buffalo, N.Y.; Wil-
liam Lewis Norton and Luther Sprague Church, of Wells-
ville, N.Y., and Nolan Herbert Bowlby, of Chatham, Ont.

:1
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T'ie Two Lakes Copper Mining Cumpany, Ltd. Ilead
otlice, boweroy, Ont. Capital, $5o0,oo, divided imto
5oo,ooo shares oi $i each. Incorporators: Clarence Web-
ster Coutter, Louis Lourie Lucas, Janes Filews Russell,
John Crawford Walkmns, Donald George iailey, Frederick

Vatson Baley and Steplhcn Ludlumx, hereinbefore mnîc-
tioned.

The Heathcock Mining Company, Limnited. Hlead
ollice, Dresden, Ont. Capital, $ooooo, divided into
roo,ooo shares of $x each. Incorporators:-Isaac Ben-
janin Webster, broker; John Turner, driver; Henry
Bishop,.contractor; and Dudley Bruce Wallcn, merchant's
clerk, all of Dresden, On't., and Walter Mills, of Ridge-
town, barrister-at-law.

The City of Cobalt Mining Company, Ltd. 1-Iead office,
Cobalt, Ont. Capital, $5ooooo, divided into 5oo,ooo shares
of $i.oo cach. Incorporators: Thomas Miles Birkett, Mil-
tqu Carr, Felix Marie Devine, Arthur Sidney Goloska,
Joseph Hendricks Hunter, William Druimond Hogg,
Th.omas William Albert Lindsay, John Caneron Steven-
son and Alphonse Antoine Taillon.

The Waterloo Mining Company, Limited. e-Iead office,
Berlin, Ont. Capital, $20o,ooo, divided into 200,000 shares
of $i each. Incorporators:-Robert Theophilus Winn,
dentist, and Isaac Mickelborough Clemens, miller, both of
New Hamburg, Ont.; Anson Stanley Greeti, photographer,
and James Alexander Scellen, barrister-at-law, both of
Berlin, Ont., and John Boek, of Buffalo, U.S.A.

Gordon Benson Cobalt Mining Co., Ltd. Head office,
Sarnia, Ont. Capital, $3oo,ooo, divided into 3oo,ooo shares
of $i.oo each. Incorporators: William Springer, Chas.
Edward Mudford, Delmar Cecil Kelly, Aaron Meyer Rose,
Chas. Ashley Bailey, Daniel O'Brien, John Terney, Albert
Edwin Stevenson, John Christopher Murta, all of Port
Huron, Michigan, and Wm. Terney, of Roscommon, Mich.

The Ottawa Cobalt and Silver Mining Company, Ltd.
Icad office, Ottawa, Ont. Capital, $250,ooo, divided into

25o,ooo shares of $i.oo each. Incorporators: Robert Gor-
man, Frederick Weston Bindon, William James Fenton,
Daniel O'Connor, William John Kidd, Alphonso Macfar-
lane, J. Ogle Carss, Samuel Fece, Robert Preston Robin-
son, Edward Theodore Van Nierop, James Wilson, and

James Henry Gervan, all of Ottawa, Ont.

BRITISH COLUMBIA.
The Anierican Boy Mining Company, head office, City

of Spokane, State of Washington, U.S.A.

Tlic Smith Creek Iine'Development Company, head
office, Revelstoke, B.C. Capital, $5ooooo, divided into
5ooooo shares of $1.oo caci. John Manning Scott, Revel-
stoke, 13.C., attorney for th'e Company.

CATALOGUES.
The following catalogues have been received:-

Steel Sheet Piling, issued- by the United States Steel
Piling Company Chicago, Ill., U.S.A.

Conveying and Traismission, published by the Steph-
ens-Adaison Manufacturing Company, Aurora, 11.

Franklin Air Compressors, manufactured by the Chi-
cago Pneuinatic Tool Company, Fisher Building, Chicago.

Bulletin 134, Sturtevant Engineering Series, descriptive
of Steel Pressure Blowers, as made by the B. F. Sturte-
vant Company, Hyde Park, Mass.

Circular No. 1136, issued by the Canadian Westing-
house Company, Ltd., of Hamilton, Ont., descriptive of
automnatic controllers for direct current motors.

Circular No. 1138, issued by the Canadian Westing-
house Company, of Hamilton, Ont., descriptive of Direct-
Current Motors, nanufactured by the Westinghouse Coni-
pany.

The Rockwell Heating Machines for annealing, hard-
ening, tempering, coloring, etc., by oi: or gas fuel as manu-
factured by the Rockwell Engineering Co., 26 Cortlandt
street, New York.

Catalogue No. ro, seventh edition, Huntington Mills,
manufactured by Allis-Chalmers Co., Chicago, U.S.A.,
represented in Canada by the Allis-Chalmers-Bullock
Company, Montreal.

We are in receipt of Bulletin No. 8, 4th series of the
Geological Survey of Ohio, entitled Salt Deposits and the
Salt Industry in Ohio, by John Adams Bownocker, D.Sc.,
Professor of Inorganic Geology, Ohio State University.

Receipt is acknowledged of the following pamphlets
issued by the United States Geological Survey: Chas. D:
Walcott, director:-

The Production of Mineral Paints in 1905, Edwin C.
E"ckel.

The Production of Barytes in 1905, Edwin C. Eckel.
The Production of Bismuth in 19o5, C. C. Schnatter-

beck.
The Production of Sand and Gravel in 1905, A. T.

Coons.
The Production of Sulphur and Pyrite in 1905, Edwin

C. Eckel.
The Production of Antimony in igo5, C. C. Schnatter-

beck.
The Production of Lime and Sand-Lime Brick in 1905,

Edwin C. Eckel.
The Production of Platinum in 1905, F. W. Horton.
The Production of Petrolcum in 1905, W. T. Griswold.
The Stone Industry in 1905, Edwin C. Eckel.
The Production of Graphite in 1905, Geo. Otis Smith.
The Production of Manganese Ores in 1905, John Bir-

kinbine.
The Production of Itron Ores in 1905, John Birkinbine.
The Manufacture of Coke in go5, Edwin W. Parker.
Statistics of the Clay-Working Industries in the United

States in 1905. by Jefferson Middleton.

MONTREAL STEEL WORKS, LTD.
Steel castings We make a specialty of Cast Steel WHEELS
Forgings and other Steel CastingsSprings
Frogs UPOE
Crossinga FOR MINING PURPOSES

INTERLOCKING SWITCH AND SIGNAL PLANTS
(under the patents of Saxby & Farmer, I,inited,

oA 1.ondo , En-.)
CANAL BANK, POINT ST. CHIARLES, --- MONTREAL

ThB lBlîsî Roud
J CHIBOllGAYAU

.&LEIX. H&.RDY,
G. P. A.,

Quebec.
J. G. SCOTT,

Gen. Mgr.,
Queboo.

ec ak. omn
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ELDER, DEMPSTER & COMPANY'S
CANADIAN LINE

-r FZ o F= lOCS
Our new up-to-date passenger steamer, the " Sokoto," sails

fromn Montreal on the 20th of Novenber for the Balanas, Cuba
and Meico, via llalifax. This ve<se1 is thoroughly equipped
with every known modern convenience for the safety and
confort of passengers. Splendid accounodation. Excellent cul-
sie. A du quaud butrgeut car ried. Attenitive stewards, etc.

Wne fu r vi, iliustrated 1uuklet, ' A Tutar to the Bahamas,
Cuba and Mexico "; also for particulars of our special yachting
excursion by the " Sokoto '' from: Hlalitax, January 20th. Book
early to secure choice of location.

For further particulars as to rates, etc., apply to
or to W. H. HENRY, ELDER, DEMPST.R & CO.,

Temple Building, 319 Board of Trade Building,
MONTREAL. MONTREAL.

DRUMMOND COAL
The standard of excellence in Bituminous
Coal and Coke for Blast Furnaces, Foun-
dries, Manufacturing and Domestic Use.

RELIABLE. UNIFORM and STRICTLY HIGH GRADE
Shipped from Pictou Harbour, Halifax,
and ail points on Intercolonial Railway
and connections by the .

INTERCOLONIAL COAL MINING 00.
LIMITED

WORKS, WESTVILLE, N.S.
JAMEs FLOYD, Superintendent.

HEAD OFFICE, MONTREAL, QUE.
JAS. P. CLIGHORN, President. D. FoRnEs, ANGUS, Sec.-Treas.

STEEL

Buildings,

Bridges,

Roof Trusses,

Viaducts, etc.

Designed, fabricated, and erected.

THE LOCOMOTIVE AND MACHINE COMPANY OF MONTREAL, LIMITED
IMPERIAL BANK BUILDING, MONTREAL, CANADA

"STEPHEN HUMBLE'S"
IMPROVED PATENT SAFETY DETACHING HOOK

With Automatic Lowering Arrangement.

In ise throughout the Mining World, owing to its Simplicity, Certainty
of Action and Security. For the prevention of accidents by

over-wvinding" at Mine Shafts and Furnzace Hoists.
s...... i.-. 7,000 IN USE

SOLE MANUFACTURER:

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

BOOKS ON PROFESSIONAL SUBJECTS
Any work on Mining, Metallurgy, or associated industries, may be
obtained through the CANADIAN MINING REVIEW, usua!ly at
a somewhat lower price than private individuals can buy it for.

wVORKING ORI)HR Telegramns--" STRtPHRN HUMBLEC, WESTMINSTER." DETAcHRED AND SUSPRNDEtD
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PROVINCEOF QUEBEC
The Attention of Miners and Capitalists in the United States

and in Europe is invited to the

OREAT MINERALTERRITORY
Open for Investment in the Province of Quebec.

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

Phosphate,

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY,

The Mining Law gives absolute security to Titie, 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, 188o,
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.oo per ioo acres on
surveyed lands and per square mile on unsurveyed lands. If
the surface has already been sold, the price is only $2.oo. They
are valid for three months and are renewable at the discretion
of the Minister.

When mines are discovered, they can be bôught 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.oo per acre, and on lands
situate less than 12 miles from such a railway, $1o.oo 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 metals1" include the ores of gold,
silver, lead, copper, nickel and also graphite, asbestos 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 CONCESSIONS are sold in entire lots in surveyed
townships or in blocks of not less than ioo 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 the two years.

Mining licenses giving the right to work the mine and
dispose of its products, are granted on payment of a fee of $5.o0
and a rent of $1.oo 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 i 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 benefit
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
Superintendent 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 of assays,
etc., to all who apply for same.

Applications should be addressed to:

THE HON. MINISTER OF COLONIZATION, MINES & FISHERIES,
BUILDINGS, QUEBEC

xxiii

PARLIAMENT



THE CANADIAN MINING REVIEW.

Ontarlo's

MINING
LANDS

T HE, Crown domain of the Province of Ontario contains an area
of over roo,ooo,ooo 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 of magnetite and hematite; copper in
sulphide and native form ; gold, mostly in free milling quartz ; silver,
native and sulphides ; zincblendes, galena, pyrites, mica graphite,
talc, mari, 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 East-
ern Ontario are believed to be the most extensive in existence.

The output of iron, copper and nickel in 1903 was much beyond
that of any previous year, and large developments in these 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 years. There are no royalties.

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

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.

xxiv



Pl=OVINOCE OF"" NOVA SCOT"IA

Leases for Mines of Gold, Silver
Coal, Iron, Copper, Lead, Tin
="RECIOUS ST"ONES

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
Commissioner Public Works and Mines, HALIFAX, NOVA SCOTIA.

MW AL &CY 0 Portland (mentsW. MNALLY&Firer-
Contractors', Builders' and Mining Supplies

M O N "T= E. A L Fire Clay Goods of all kinds

THOMAS FIRTH & SONS
LI MITED

"lSpeediceut" HIgh Speed Steeu,
S U iB S R I B ET"ISteel,Axe Steel, Saw Steel, Files, Etc.

A LAir.E STOCK CARRIED.N 0W Office 6o, Warehouse 51 St. Patrick Street, Montreal.

THE CANADIAN MINING REVIEW MONTREAL STEEL WORKS, Ltd.
will increase its subscription AGENTS FOR CANADA
rate on /anuary . Tl AuMORRISON & 00

No. 200 St. James St., Montreal.

Contractors' Plant, New and Second-band.
THE Champion Steel Jaw Stone Crushers, ail sizes.
THE Sturtevant Roll Jaw and Rotary Fine Crushers.

STUDENT'S BLOWPIPE SET nceam dRolltrilan,

A complete and very serviceable Rock Drills, Concrete Stone.
case. containing the requisites Bridge and Building Limestone, Bricks, etc., etc.
for blowpipe work.....
This set is also admirably adapted
to the needs of the prospector.
lmI=t E - $8.OO

The Chemists and Surgeons
Supply Co. Ltd.** "CONLAvenue

CORRUGATED
VVRITE FOP

M ETALLIC ROOFI NG C?L- 1 rvi 1 -r rý rý.
«rCDRON«rO 9 CANADA.

m " «:> rll#oj -.
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HADFIELD'SFn C.HEFFIELD

Heclon Rock and Ore Breaker
HADFIELD AND JAOK'S PATENT

The only Perfect Gyratory Stone-Crusher
THE PARTS THAT ARE SUBJECT TO EXCESSIVE WEAR ARE MADE OF

Hadfield's Patent "Era" Manganese Steel
WE MANUFACTURE JAW BREAKERS, CRUSHING ROLLS,
ELEVATORS, BIN GATES, AND GOLD MINING REQUISITES.

Sole Representatives of the Hadfield Steel FPoundry Company, Ltd., Sheffield, for Canada.

PEAOOCK BROTHERS, Oanada Life Building - MONTREAL

BEATTY & SONS, LUMITED
WEL..L.AND, ONaT"AR=NIO

E. Leonard &

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:
Sons, Montrel, Que., and St. John, N.B. The Stuart Machinery Co., Winnipeg, Man.

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

HEINE SAFETY BOLER
MANUFACTURED *Y

THE CANADIAN HEINE SAFETY BOIlER CO,
TORONTO, ONT.

T HE HEINE SAFETY BOILER-made in units of ioo
to 5oo h.p., and can be set in batteries ef any number.

Suitable for Mines, Pulp Mills, Water and Electric In-
stallations, and large plants generally. The best and

most economical boiler made.

M.
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CONTRACTORS TO H. M. GOVERNMENT

ALLAN
CLYDE

WHYTE
PATENT

& Cou
WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland
MANUFACTURERS OF

WIRE ROPES For Collieries, Mines,
Aerial Tramways

Transmission of Power, Logging and general Hauling and Hoisting Purposes.
Wire specially selected for own exclusive use.
We have made many records with our Winding, Haulage and Crane Ropes.

Illustration of Winding Rope, 240 fms. long x 3V2 circ. Galvanized Special Improved Patent Steel. Compound Make, supplied to Kenneil Collieries,
Bo'ness, Scot., which gave a record life of 6 years and 2 months. Showing condition when taken off.

TELEGRAMS-" Ropery Rutherglen." A B 0, A I and Lieber's Godes used.

AGENTS IN CANADA:
Wm. Stairs, Son & Morrow, Ltd., Halifax, N.S.
W. H. Thorne & Co., Ltd., Saint John, N.B. 1

Drummond, McCall & Co., Montreal.
John Burns, Vancouver, 8.0.

DRUMMOND, McCALL & CO.
IRON, STEEL AND CENERAL METAL MERCHANTS

General Sales Agents

Algoma Steel Co., Ltd., Sault Ste. Marie,
And Importers of

Beams, Channels, Angles and other Structural Material,
Steel Plates-Tank, Bolier and Firebox Quality.

Cold Rolled Steel Shafting.
Mild Steel Bars-ail diameters.

Wire Rope. Snow Steam Pumps. Tool Steel.
COMPLETE STOCK KEPT IN MONTREAL.

General Offices: CANADA LIFE BUILDING, m - Montreal.

MONTREAL PIPE FOUNDRY Co., Limited| IGi Q = ICRON
MANUFACTURERS OF

CAST IRON
WATER and GAS

and other Water Works Supolies.
"LUDLOW" VALVES AND HYDRANTS.

"oC.I.F." Charcoal Pig Iron, also
"Midland" Foundry Coke Pig Iron

MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED
Plants at RADNOR FORGES, Que., and MIDLAND, Ont.

General Offlees: Canada Life Building - - Montreal.
GEO. E. DRUMMOND, Managing Director and Treasurer.General Offices : Canada Life Building Montreal.



HOISTINO ENQINES
____ ALL SIZES AND CAPACITIES

M~ 19'FOR

MINES, SHIPS, COAL WHARVES, DOCKS
JQUARRYMEN, CONTRACTORS, BRIDGE BUILDERS

RAILROAD, DOCK, SUBWAY CONSTRUCTION,
DREDGIN0, LOCOINO, HAULINC, ERECTINC, DRIVINC

ELECTRIC HOISTS BELT HOISTS
PROMPT SHIPMENT

WIREA
ROPE

FOR

COLLIERIES, MINES
GUYS
AERIAL TRAMWAYS
HOISTINC, HAULACE
TRANSMISSION
AND FOR ALL
CLASSES OF SERVICE

IN STOCK

Successors to the late JAMES COOPER MONT=EAL


