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‘ Rock Drills, Aif CompreSsors,
MINING..... | *

I General Minng Machinery.
w “Imperial Stone Tools” (See Page 20)

THE CANADIAN RAND DRILL GO0, ™ e que

WE MAKE ALIL KINDS OF

RUBBER G0ODS FOR MINING PURPOSES

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

THE GUTTA PERCHA & RUBBER MFG, CO. OF TORONTO, Lt
Our No. 10 Portable Forge

IS MADE IN TWO SIZES

A.—31Inches high: hearth 18 in. x 18 in.; welght 125 Ibs.
B.—18 inches high: hearth 18 in. x 18 In.; weight 94 ibs.

For gerferal outdoor work these forges will he found superior to
anything yet on the market. They cannot be blown over, and if
knocked over will not suffer, as all parts are encased, and per-
fectly protected by the strongly braced plate covering.

Convenient hand grips enable the user to move forge from place
to place with ease.

Leveris direct connected to 12 in. fan, and can be packed inside
when moves are being made.

Cover acts as a screen when forge is in use, and can be shut
down and locked at night, or when transporting, tools being left .
inside. A pad lock is furnished with each outfit.

Prospectors will find these forges very serviceable.

W.H. C. MUSSEN & CO.

Railway, Mining and Contractors’ Supplies. MONTREAL.




FRIED. KRUPP A.-G. GRUSONWERK

SPECIALTY:

BALL MILLS

For Dry and Wet Crushing
ADVANTAGES :

Continuous working.

Immediate automatic discharge of the
product, as soon as the desired degree
of fineness has been attained.

Exceedingly uniform product.

Hardest ores ground to any degree of
fineness.

Minimum wear and tear.

Easy access to the interior of the large
grinding drum.

Require little attention.

Moderate power, with high ceapacity.

MAGDEBURG-BUCKAU. (Cermany)

— Write for Catalogues —

Sole Representatives for Canada

JAS. W. PYKE & CO.,
SOVEREIGN BANK BUILDING, MONTREAL.

CANADIAN WHITE GCO.

LIMITED

Sovereign Bank Building
MONTREAL - CANADA

ENGINEERS
ONTRACTORS

Steam and Electric Raiiroads; Electrlc Light and Power Plants; Build-
ing Construction; Water and Gas Works; Docks, Harbor Works, etc.

CORRESPONDENTS:

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




THE CANADIAN MINING REVIEW. i

DURABLE
RELIABLE
EFFICIENT

Westinghouse Type CCL Induction Motor Driving Trent Mine Hoist

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

For particulars address nearest office

Lawlor Bldg., King and Yonge Sts. Sovereign Bank of Canada Bldg.
TORONTO HAMILTON MONTREAL
152 Hastings Street 922-923 Union Bank Bldg. 134 Granville Street
VANCOUVER WINNIPEG HALIFAX

DURING THE YEAR 1904 WE SHIPPED

GOLD DREDGE PLANTS

TO THE FOLLOWING:

ASHANTI

KARA

OFFIN

TINKISSO

KELANTAN

MYITKYINA GOLD DREDGERS

BUILT BY US ARE AT

ANKOBRA WORK SUCCESSFULLY.
WE HAVE REPEAT ORDERS iN HANDS.

AFRICAN CONCESSIONS TeLeamarHic Aconess: LOBNITZ, RENFREW.

DIAMOND DRILLS

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

Send for Catalogue.

STANDARD DIAMOND DRILL CO.

Chamber of Commerce Building, Chieago, U.S.A.
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Nova Scoria STEEL AND CoAL Co

LIMITED.

PROPRIETORS, MINERS AND SHIPPLERS OF

Sydney Mines Bituminous Goal

Unexcelled Fuel for Steamships and Locomotives,
Manufactories, Rolling Mills, IForges, Glass Works,
Brick and Lime Burning, Coke, Gas W'orks, and
for the Manufacture of Steel, Iron, etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

- Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen bars, Forged
Steel Stamper Shoes and Dies, Blued Machinery Steel i’ to %’ Diameter, Steel
Tub Axies Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick
Steel, Draw bar steel, Forging of all kinds, Bright COmpressed Shaftmg, 3% to
B” true to 2-1000 part of one inch.

A FULL STOCK OF

MILD FLAT, RIVET-ROUND & ANGLE STEELS

ALWAYS ON HAND

Special Attention Paid to Miners’ Requirements.

CORRESPONDENCE SOLICITED.

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

GLACE BAY, C.B,, CANADA
MINERS OF

BITUMINOUS COALS “INTERNATIONAL” GAS COAL

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

&

s

International Shipping Piers of the Dominlon Coal Co,, Limited, at Sydney, C.B.

i __ e l

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

BUNKER COAL

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

By improved screening appliances, lump coal for domestic trade is supplied, of superior quality

Prices, terms, etc., may be obtained at the offices of the Company.

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

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

AND FROM THE FOLLOWING AGENTS:

R.P. & W. F. STARR, St. John, N.B. J. E. HARLOW, 956 Milk Street, Boston, Mass.
PEAKE BROS. & CO., Charlottetown, P.E.I. HARVEY & CO., St. Johns, Newfoundland.
HULL, BLYTH & CO., 4 Fenchurch Avenue, London, E.C.  A. JOHNSON & CO., Stockholm, Sweden.

G. H. DUGGAN, Third Vice-President.
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Everythmq for

« , Mining, Purposes
wrlte for our’'complete

Sets of Handsome
R\h\&\Catalogues
\ S Up\ﬁ uOS \ /
\‘ = handle your
s proposition. We \ \
7 want your busmess and2

THE MARK OF QUALITY

can save you money and trouble.

THE CANADIAN RUBBER CO.oFr MONTREAL. LIMITED.

JOHN A. ROEBLING’S SONS COMPANY

MANUFACTURERS OF OF NEW YORE

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

e - 3.

o T

s

s

117-121 LIBERTY STREET, NEW YORK CITY -:- NEW YORK
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WALKER BROTHERS (WIGAN) LIMITED

WIGAN, ENGLAND

Largest Air Compressors 1 Canada

are of WALKER BROTHERS (Wigan) LIMITED manufacture.

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

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

-

s PEACOCK BROTHERS “oxtheas vo°
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BY THE LINES OF THE
Canadian
Pacific
Railway

All iniportant 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, Wor-
cester, Springfield, Mass., New York, Portland,
Me., and the principal Atlantic Scaside resorts,
Kawartha Lakes, Toronto, Niagara Ifalls, De-
troit, Chicago, Ottawa, the Temiskaming, Mis-
sissaga,French River, New Ontario, Sault Ste.
Marie, St. Paul, Minneapolis, Winnipeg and
the Western DPrairies, the Kootenay Mining
regions, the Mountains of British Columbia—
unrivalled for scenic grandeur-—Vancouver and
the Pacific Coast.

Fast Steamship
Service

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

Double Daily
Transcontinental
Train Service

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

For illustrated pamphlets apply to any Can-
adian Paciflc Railway Agent, or to

C. E. McPHERSON, C. E. E. USSHER,

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

WINNIPEG, Man. MONTREAL.
ROBERT KERR,

Passenger Traffic Manager,
MONTREAL.

SCHOOL OF MINING

AFFILIATED TO
QUEEN'S UNIVERSITY

Kingston, Ontario

THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS’ COURSE FOR A DIpLoMA IN
(@) Mining Engineering and Metallurgy.
() Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering.
(e) Civil Engineering.
(/) Mechanical Engineering.
(9) Electrical Engineering.
(h) Biology and Public Health, and

2. Four YEars’ Coursk Fok a Decrrr (B.Sc.) in
the same.

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

For futher information see the Calendar of Queen’s

University.

4. PosT-GRADUATE COURSE FOR THE [DEGREE OF
Doctor of Science (ID.Se.)

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

HE SCHOOL is provided with well equipped

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

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

For Calendar of the School and
further information apply to

The Secretary, School of Mining,
Kingston, Ont.
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The Bank of British North America

Established in 1836.
Incorporated by Royal Charter in 1840.

CAPITAL PAID UP - - - - $4,866,667
RESERVE FUND . - - - - 2,141,333

LONDON OFFICE: 5 GRACECHURCH STREET, E.C.
COURT OF DIRECTORS

J. H. Brodie R.H.Glyn F. Lubbock
J.J. Cater E. A. Hoare . W. Tomkinson.
H.R. Farrer H.J.B. Kendall Geo.D. Whatman

A. G. Wallis, Secretary. W. S. Goldby, Manager.
HEAD OFFICE IN CANADA, ST. JAMES STREET, MONTREAL.

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

BRANCHES IN CANADA:

J. R. Ambrose, Sub. Mgr.

Ottawa, Ont.
Quebec. P.Q.
Barton st.Reston. Man.
Victoria avRossland. B.C.
Rosthern, Sask
st John, N.B.
- Union Street.
Toronto, Ont.

Montreal, A E. Ellis, Manager.

Alexander, Man. Halifax. N.S.
Asheroft, B.C. Hamilton, Ont.
Battleford, Sask. - o
Belmont, Man. o “
Bobecaygeon, Ont.
Brandon, Man.
Brantford, Ont.
Calgary, Alta. Levis, P.Q. .
Campbellford. Ont. London, Ont, King St.
Davidson, Sask. " Market Square.Toronto Junction, Ont.
Dawson, Yukon Dixt. Longueuil. Que. Trail, B.CC
Duck Lake, Sask. Montreal, Que. Vancouver, B.C.
Dunecans, B.C. - St James St Vietoria, B.C.
stevan, Sask. : St. Catherine st. Weston, Ont.
Tenelon Falls, Ont. Midiand, Ont. Winnipeg. Man.
Fredericton, N.B. North Vancouver, B.C.  Yorkton, Sask.
Gireenwood, B.C. Oak River, Man.
AGENCIES IN THE UNITED STATES.
New York (52 Wall St.)—W. Lawson, H. M. J. McMichael and W. T.
Oliver, Agents.
Qan Francisco (120 Sansome St.)—J. C. Welsh, and A. S, Ireland, Agents.
Chicago—Merchants l.oan & Trust Co.
London Bankers—The Bank of England and Messrs. Glyn & Co |
Foreign Agents—Liverpool—Bank of Liverpool. Scotland—National
Bank of Scotland, Limited, and branches. Ireland—Provincial Bank of
Ireland, Limited. and branches; National Bank, Limited, and branches.
Australia—Union Bank of Australia, Ltd. New Zealand—Union Bank of
Australia, Ltd. India, China and Japan—Mercantile Bank of India, Ltd.

Hedley, B.C.
Kaslo, B.C.
Kingston, Ont.

West Indies—Colonial Bank. Paris—Credit Lyonnais. Lyons—Credit
Lyonnais. Agents in Canada for the Colonial Bank, London, and West
Indies.

225 1ssues Circular Notes for Travellers available in all parts of the
World. Drafts on South Africa and West Indies may be obtained at the
Bank’s Branches.

The Canadian Bank
of Commerce

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

Head Office: TORONTO

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 NELSON SEATTLE
CoBaLT NEw GLasGow SKAGWAY
CRANBROOK OTTAWA SPRINGHILL
Dawson Panrnry Sounp SYDNEY
FErxie PrNTICTON Toroxro
GREENWOOD PorT ARTHUR VANCOUVER
HavLirax PorTLAND, ORE. VicToRria
LapysMITH PRINCETON WHitE Horse
MONTRFEAL SAN Fraxcisco WINNIPEG

NANAIMO SAULT STE. MARIE

NEW YORK: 18 Exchange Place

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

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

STANLEY

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

TOP AND SIDE TELESCOPE

DUNBAR-SCOTT'S AUXILIARY

TELESCOPE ON TOP TELESCOPE AT SIDE

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

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

Great Turnstile, HOLBORN, LONDON,
ENGLAND.

G.L.BERGER & SONS

37 William Street
BOSTON, Mass.

Suceessors to BUFF & BERGER.

SPECIALTIES:

Standard Instruments and
Appliances for

Mining, Subway,
Sewer, Tunnel,

AND ALL KINDS OF

sexpror catatocue underground Work.

GRAND TRUNK RAILWAY SYSTEM

THE SHORT FAVORITE ROUTE
zaveey Ottawa and Montreal,

Sunday Train Both Directions
PULLMAN BUFF PARLOR CARS
Close Connections at

Monirea wien Toine e QUEBEG, HALIFAX, PORTLAND

And all Points EAST and SOUTH.

OTTAWA, NEW YORK AND BOSTON

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

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

Fast THROUGH
SERVICE BETWEEN
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Deane Triplex Power Pump combined with Gas Engine

W
'
2
]
0
W
@
'

Such a plant
in many
locations
solves the
heretofore
difficult
problem of
an indepen-
dent water
supply.

The JOHN McDOUGALL Caledonian Iron Works Go. Limited,

MONTREAL.

BUILDERS FOR CANADA.

Write for Catalogue B. |.

SGHOOL OF PRAGTICAL SCIENGE

TORONTO

ESTABLISHED - - - - 1878

THE FACULTY OF APPLIED SCIENCE AND ENGINEERING
OF THE UNIVERSITY OF TORONTO.

[ ———

*  DEPARTMENTS OF 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—Assayin 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
may be gained through the medium of publications.

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

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

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

MEMBERSHIP,

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

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

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

PUBLICATIONS.

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

Vol. I1. 1899, 285 pp., hound red cloth  Vol. VI, 1903, 520 pp., bound.

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

Vol. 1V, 1901, 333 pp., bound.

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

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

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

STEAM AND ELECTRIC

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

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

Slate Mining and
Working Machinery.

SALES AGENTS:
I. MATHESON & coO.,
Noew Glasgow; N. S.

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

S Flory Mfg, Go,

ASK FOR OUR CATALOGUES. and Works: BANGOR, Pa, U.S.A.

UNITED STATES
STEEL PRODUCTS EXPORT CO.

NEW YORK: Battery Park Bidg.

MONTREAL: Bank of Ottawa Bildg.

IRON AND STEEL WIRE ROPE 0F EVERY DESCRIPTION

WIRE ROPE TF'\’AMWAYS
AND

CABLE HOIST-CONVEYORS
RUBBER AND PAPER INSULATED COPPER WIRE AND CABLES

WRITE FOR OUR CATALOGUES

MORRIS MACHINE WORKS

BALDWINSVILLE, N.Y.

Centrifugal Pumping Machinery for
Various Industrial Purposes.

We are building a special solid steel lined

pump for handling tailings or slimes in gold
mining. Estimates furnished upon applica-

R tion for pumping outfits for special purposes.

Write for catalogue.

New York office—39-41 Cortlandt St.

AGENCIES

Henion & Hubbell, 61-69 North Jefferson Street, Chicago, Ill.
Harron, Rickard & McCone, San Francisco, Cal. Zimmerman-Wells-Brown Co., Portland Oregon,
H. W. Petrie, Toronto, Ont.
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o YNTARIO POWDER CO. Litd.cum
{15 Brock Street, KINCSTON, ONT.
MANUFACTURERS AND DEALERS IN

o e DYNAMITE, EXPLOSIVES oo
ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
ELECTRIC BLASTING APPARATUS Adapted for Firing al kinds of

Victor Electric Platinum Fuses.

Superior to all others for exploding any make of dynamite or blasting powder
Each Fuse Folded separately and packed in neat paper boxes of 50 each. All tested
and warranted. Single and double strength with any length of wires.

Blasting Machines.

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

Victor Blasting Machine
Fires 5 to 8 holes; weighs 15 lbs.; adapted for prospecting, etc.

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

MACBETH FUSE WORKS

POMPTON LAKES, NEW JERSEY.

HAMILTON POWDER COMPANY

Manufacturers of Explosives

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

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

STANDARD EXPLOSIVES

LIMITED

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

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

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

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

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

CHROME STEEL

CHROME . N..J..U.S.A.

=

FOR DRY OR WET CRUSHING!

Q

| ——TRADE—
|

| ROLLED sommre CHROME

——MARK——

i STEEL
| SHELLS AND RINGS

Forged. punched and rolled from a Solid Chrome Steel Ingot

i BEST MATERIAL FOR

Shells for Cornish Rolls, Rings and Tires for i
Chilian Mills, Rings for Huntington Mills.

Send for Illustrated
Pampbhlet
*Rolled Shells and

REPRESENTED BY-

dJ. F SPFLLMAN i

DEN\ ER COLO

Rings”

THE ELSPASS ROLLER QUARTZ MILL

For Reduction of all classes of Ore

Tae EvLspass MiLr.

l Adopted by the U.S. Government and installed in the
! new mint at Denver.

Address for terms and particulars

THE ELSPASS ROLLER QUARTZ MILL AND MFC. GO,

PATENTED IN THE FOLLOWING COUNTRIES :

DOMINION OF CANADA

United States British India

Great Britain
Mexico South African Colonies Tasmania
New Zealand Germany Queensland
Japan © New South Wales South Australia
Russia Victoria | West Australia

A few reasors why the ELSPASS MILL is displacing
all other crushers :

Practically no slimes ; more lineal feet screen surface
than any other mill ; less horse-power to operate than
any other mill of the same capacity ; cost of erection
very low ; occupies very little space ; will save your free
coarse gold in the mill without the use of mercury ; per-
fect panning motion, die revolving and rollers remaining
stationary ; 30 to 60 tons of ore treated per day ; costs
very little for repairs.

Liberal Discount to Supply Houses.

CANADA FOUNDRY C0., TORONTO

Manufacturers for the Canadian Trade.

PUEBLO.
COLO, U.S.A.
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PUMPING MAGHINERY

MELBOURNE AND  METROPOLITAN
BOARD OF WORKS.

Triple Expansion Sewage Pumping 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 |b.

ENGINE RESULTS.

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

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

Hathorn Davey & Co. Ltd. tes s,
woszw. PEACOCK BROTHERS s

ROBERT MEREDITH & CO. PICULT ONE-SEPARATING PROBLEMW?
57 St. Francois Xavier St , MONTREAL THE WETHERILL MAGNETIC SEPARATING PROCESS

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

i N WETHERILL SEPARATING CO., 52 Baoxoway, New YORK.

GOLD MEDAL awarded at the WORLD'S FAIR, ST. LOUIS, MO.
ZIMMERMANN & FORSHAY, New York. | mfg. Agents for Canada, ROBERT GARDNER & SON, Montreal, P Q.

Blaisdell Cyanide Vat Excavating and Distributing Machinery

Blaisdell Machinery solves the problem of abolishing unskilled labour from Cyanide Plants, and provides the final
link for a complete mechanical method of handling ore hetween the mine and the dump, and effects a saving of from 50
per cent. to 90 per cent. in operative expenses.

THE JOHN McDOUGALL CALEDONIAN IRON WORKS CO. Ltd., Montreal

Sole Manufacturers in Canada of this machinery under Canadian Patents No. 81,954 and No. 86,862. Send for Catalogue.

Private Wire Connection with
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THE CROW’S NEST PASS COAL
Hi o|.|M|TED.

MANNING ARCADE, TORONTO.
FERNIE, BRITISH COLUMBIA.

Gold Medal—Coal and Coke—Lewis & Clark Exposition 1905.
Silver Medal—Coal and Coke—DParis Universal Exposition 1900.

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

Annual Capacity of Mines 2,000,000 tons.
500,000 tons.

Coke Ovens

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

We are shipping steam coal from Winnipeg to the Pacific
Coast, and not only 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 Blacksigith 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. G. DRINNAN, G. G. S. LINDSEY,

Superintendent. General Manager.

LUDWIG NAUEN

Hamburg, Germany

CONTINENTAL AGENT AND BUYER FOR

ASBESTOS CRUDE AND FIBRE ALL GRADES

Actinolite, Talc, Corundum

Mica, Molybdenite,
AND OTHER MINERALS.

SPRINGHILL COAL

THE GUMBERLAND RAILWAY & COAL GO

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

HeaD OFFice: 107 St. James St., MONTREAL

ADDRESS, P.0. BOX 39.

DOMINION BRIDGE CO., LTD., MONTREAL, P.Q.

BRIDGES

BEAMS, CHANNELS, ANGLES, PLATES, ETC,,

TURNTABLES, ROOF TRUSSES
STEEL BUILDINGS
ELECTRIC and HAND POWER CRANES
Structural METAL WORK of all kinds

IN STOCK

MILLING AND MINING MACHINERY

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

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

Castings of Every Description. Light and Heavy Forgings.

ALEX. FLECK LTD. Ottawa.
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Directory of Mining Engincers, Chemists, Assayers, Etc.

JOHN E. HARDMAN
CONSULTING MINING ENGINEER
rRoOM 10
171 ST. JAMES STREET

MONTRIEAL

FRITZ CIRKEL
CONSULTING MINING ENGINEER.

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, 80 Stanley St., MONTREAL, Can.

J. B. TYRRELL
Late of the Geological Survey of Canada.
MINING ENGINEER
Dawson - - - - - -

Yukon.

Telegraphic Address—Tyrrell, Dawson. ’
Code used—Bedford McNeil’s.

MILTON L. HERSEY, M.Sc.

ConsuLTING Cuemist oF tHe 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.

CORRUGAT
METALLIC ROOFING C?

TORONTOsCANADA.

11RO N

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.

DR. J. T. DONALD

(Official Analyst to the Dominion Government.)
ANALYTICAL CHEMIST & ASSAYER
112 St. FRANCOIS-XAVIER STREET
MONTREAL.

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

DIRECTOR OF LABORATORIES:
R.H.D.BENN, r.cs.

S. DILLON-MILLS, M. Ex.
SPECIALTIES:

Minerals of Huronian and Laurentian
areas.

Twenty years’ experience superintending
furnaces and mines.

538 HuroN STREET
TORONTO - - - - ONTARIO.

WM. BLAKEMORE

MINING
ENGINEER
Consultation. Reports. Development.
NELSON - B.C.

“ Card in this space cost only
$15 per year.”

H. F. E. GAMM, Mem. D.I.AE.

Mining Engineer.
Gen. Manager, Ontario Mining & Simelting Co.

Mines examined. Mills designed.
Machinery installed.

Specialties: Lead, Silver, Copper, Gold.
Rare Metals Wanted.

BANNOCKBURN. ONT,
RurnERFORD, NEW JERSEY.

No. 1418 Flatiron Building, N.Y. Crry.

L. VOGELSTEIN & CO.
90-96 WALL STREET, NEW YORK
REPRESENTING
ARON HIRSCH & SOHN
Halberstadt, Germany.

Copper, ,Argentiferous and Auriferous Copper
Ores, Mattes and Bullion, Lead, Tin, Antimony
Spelter.

Copper an 1 Brass Rolling and Tubing Mills
in Europe.

AGENTS OF THE

Drramar CorpEr  RErFINING WORKS,
Carteret, N.J.

HANBURY A. BUDDEN
ADVOCATE PATENT AGENT
NEW YORK LIFE BUILDING, MONTREAL

CABLE ADDRESS: BREVET, MONTREAL

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

MECHANICAL ENGINEER

DREDGING MACHINERY.

PrLaNT FOrR Pusric WoORKs.

GoLp DREDGES.

14 PHILLIPS SQUARE, MONTREAL,

CANADA.
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CHEAPEST
POWER.

60 9 Saving
in Fuel.

SucTioN GAS

PRODUCERS

FOR GaAS
ENGINES

1 Ib. of Coal per h.p. hour. Cost } to } cent per horse-power
hour. Built for any capacity required. No boiler or Gas
Ilolder required. Automatic Work. Contracts undertaken for
complete Power Plants and results guaranteed.

DR. OSCAR NAGLE, CHEMICAL ENGINEER
90-96 Wall Strect, NEW YORK CITY.

ALUMINO-

Dr, Goldschmidt’s Trermics

STHERMIT” 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.

HENRY BATH & SON, Brokers.

LONDON, LIVERPOOL and SWANSEAR
METALS, MATTES, ETC.

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

NITRATE OF SODA :ifisia isivon

All description
of

\ OLDEST EXPERTS IN

Molybdenite,
Scheelite,
Woliframite,
Chrome Ore,
Nickel Ore,
Cobalt Ore,

Barytes,
Graphite,
Blende,
Corundum,
Fluorspar,
Feldspar.

LARCEST BUYERS,
BEST FICURES,
ADVANCES ON SHIPMENTS,
CORRESPONDENCE SOLICITED.
CaBLEs — Blackwell, Liverpool, ABC
Code, Moreing & Neal, Mining and

General Code, Licber's Code and Mul-
ler's Code.

ESTABLISHED BY GEO. G. BLACKWELL, 1869.

« THIS SPACE TO LET”

MAJOR DAVID BEAMES,

Late 1.S.C., and of Berkhampstead, England.

If the above will communicate with C. J. Walker’s
Advertising Agency, 24 Coleman Street, London,
England, he may hear of something to his advantage

99 JOHN STREET

LEDOUX & Co- NEW YORK
SAMPLE AND ASSAY ORES AND METALS

Independent Ore Sampling Works at the Port of New York. Only two

such on the Atlantic seaboard.

We are not Dealers or Refiners, but receive Consignments, Weigh, Sample
and Assay them, selling to the highest bidders, obtaining adyances when
desired, and the buyers of two continents pay the highest market price, in
New York Funds, cash against our certificates.

Mines Examined and Sampled.

THE COBALT SILVER DISTRICT

LANDS, MINES AND
STOCK FOR SALE

The Coleman Development Co., Ltd.

(No Personal Liability) Haileybury, P.O.

Also Analyse everything.

ICKEL

THE CANADIAN COPPER COMPANY.

IOKEL FOR NIGKEL STEEL

THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES

General Offices: 43 Exchange Piace, NEW YORK.
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k Gover Tapminas

: /Llcz JRasway F

Upper Terminal, Alice Tramway.

ONE MAN

Patent Automatic Aerial Tramway

(RIBLET SYSTEM)

With this system
can handle 16800 TONS

per day.

COST OF OPERATION : ONE MAN’S WAGES.
More Riblet Tramways built last year than all others combined.
WRITE FOR ESTIMATES AND SPECIFICATIONS.

RIBLET TRAMWAY CO.
SPOKANE, WASH., US.A. NELSON, B.C., CANADA

THE

BENNETT FUSE

Manufactured by

WILLIAM BENNETT, SONS & GO.

Camborne, Cornwall,
England

CANADIAN OFFICE:

BENNETT FUSE CO., YATES ST.,

VICTORIA, B.C.

AND AGENCIES
THROUGHOUT
THE DOMINION

RS R P4 CORRUCATED
ant ‘;\&meug P4Z;,f~m METALLIC

S ey ron 8 mckotson, PACKING
for joints of any

k| Size or Shape

Newton &

Nicholson

| TYNE DOCK
| CORRUGATED
| METALLIC

B Packing
WORKS;

South
Shields,

{ENGLAND.

Telegraghic
Address:

‘‘CORRUCATE,”
Tyne Dock.

56 PAGES : WEEKLY : ILLUSTRATED.

INDISPENSABLE TO MINING MEN

$3 PER YEAR POSTPAID.
SEND FOR SAMPLE COPY.

Mining .« Scientific Press

330 MARKET ST., SAN FRANCISCO, CAle

Mining Machinery

Stamp Mills, Concentrators, Ore Crushers and Hoisting Machinery.

Complete Plants a Speciaity.
Estimates Furnished.

Correspondence Invited.

The Jenckes Machine Co., Limited.

SALES OFFICES: JORONTO HALIFAX

EXECUTIVE OFFICE:

SHERBROOKE, QUE.

ROSSLAND VANCOUVER 64 LANSDOWNE ST., SHERBROOKE, QUE. PLANTS: gy CATHARINES, ONT.
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HOISTING ENGINES
FOR DEEP MINES

Sullivan Hoists are furnished for any
requirements of speed, depth and load,
and to meet any conditions of mining
service.

They are the result of our experience
of 25 years in design and manufacture,
and embody numerous features original

Sullivan Corliss Geared Hoist, built for a ] ) .
Chihuahua, Mexico Company. Hoists of this with this company, which render them

type are built in any desired capacity and for superior to other makes..
any speed.

These hoists are provided with
the Sullivan automatic interlock-
ing throttle closing device and
brake control, thus absolutely
preventing an uverwind.

CATALOGUE 42.

SPECIFICATIONS ON REQUEST

Sullivan Corliss direct acting Hoist, built for the Air compressors
Centennial Copper Co., (‘.alumet, Mich. Engines, 36 x Rock Drills
60 inches, Drum 15 ft. diameter, by 15 ft. long, Horse- . .
power, 2,500, Speed. 4,000 ft. per minute from 5,000 Diamond Drills
ft. depth.

Sullivan Machinery Co.

CLAREMONT, N.H.  ST. LOUIS EL PASO SPOKANE
NEW YORK JOPLIN, Mo. RAILWAY EXCHANGE /v, x¢ SAN FRANCISCO

PITTSBURG DENVER PARIS. FRANCE ROSSLAND
KNOXVILLE BUTTE CH ICAGO’ ILLINOIS JOHANNESBUR:  MEXICO
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JEFFREY 6 Tox SingLE Exp Coxtron, ELECTRIC GATHERING LOCOMOTIVES
AT WORK IN MINES oF NarioNaL MINING (‘oMPpaNy.
ELECTRIC LOCOMOTIVE BULLETIN No. 10, MINING MACHINE BULLETIN No. I MAILED FREE.
CORRESPONDENCE SOLICITED

The Jeffrey Manufacturing Gompany

- COLUMBUS, OHIO, U.S.A.
A. R. WILLIAMS & CO., TORONTO. -t : WILLIAMS & WILSON, MONTREAL

R P - »

J-OWIZIR

4

TRANISITCEIO
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NOT ONE GENT FOR REPAIR

ROBE LNGXN{U\:&»&
AMNHERS /J N2

Kabi

An experieneed engineer has written us asfollows:

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

ROBB ENGINEERING CO, L10., AMHERST, NS,

DISTRICT OFFICES

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

(0

STRAIGHT LINE, STEAM DRIVEN, CLASS “C” AIR COMPRESSOR

Especially Adapted to Small Mining Plants,
Prospecting, Contracting and Erection Work
ASK FOR CATALOGUE C.

EASTERNBRANCHESH EXECUTIVE OFEICES || WESTERNBRANCHES
TORONTO.ONT. - || ROSSLAND.B.C.
HALIFAXNS. womo NTRE Aqla g . || VANCOUVER BC.

__JRAT PORTAGE.ONT.

STJOHNS.Nfd|] SHERBROOKE.QUE.
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ALLIS-GHALMERS-BULLOCK

LIMITED

-

Machine drills operated by steam
or air excavate at one-sixth to
one-twelfth the cost of hand work.

COMPLETE MINING EQUIPMENT

("lass A compressor-strong, econo-
mical, well suited for general
mining work.

Hoisting Iingines for all the re-
quirements of mines and
general hoisting work.

WORKS - - MONTREAL.

Branch Offices, New Clasgow, Toronto, Winnipeg, Nelson, Vancouver.
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‘A GRAND JOURNAL.'

*An interesting fact in connection with Thnx MiniNg JournalL is that
with the yvear 1905 it enters upon the third score and ten years of its exist-
ence, having been established in the year 1835, While three score years
and ten may be the span of life allotted to man —his period of usefulness
drawing at that age to a close-—it is not so with Tnre MiNinc Journan. Time
has written no wrinkle upon its brow: stronger, brighter. better than
ever, and of great good to mining men all over the world.'—-Los Angeles
Mining Review.

The abhining Fournal,

RAILWAY AND COMMERCIAL GAZETTE.

The Oldes* Mining Paper and the Pioneer of the Tech-
nical and Trade Press of the World.

Circulates all over the World amongst Miners, Metallurgists,
Engineers, Manufacturers, Capitalists, and Investors.

PUBLISHED EVERY SATURDAY, PRICE 6d.

Subseriptions— Inland, £1. 4s. per annum. Abroad, £1. 8s.

per annum, payable in advance.

THE MINING JOURNAL advocates the interests of the Min-
ing and Metallurgical Industries at home and abroad, and has a
unique reputation for its Special Correspondence from all the
Mining Districts of the World, and also for its Prices Current of
Metals, which are bought and sold in all parts of the GGlobe upon
the basis of the ‘next published MiNiNG JoUrNAL prices.

THE MINING JOURNAL was established more than seventy
years ago, and still maintains its position as the leading organ
of the World’s Press devoted to Mining and its allied interests.

THE MINING JOURNAL’S advertising pages form a com-
plete Buyer’s Directory.

THE MINING JOURNAL is ncither controlled, nor is any
interest in it held or exercised by any Mine-owner, Speculator,
or Syndicate, nor is it in any way whatever connected with any
Stock or Share Dealing Agency.

THE MINING JOURNAL

46 Queen Victoria Street, E.C., — LONDON, ENGLAND.

ALL ABOARD FOR COBALT

We are ready for
the rush and are
prepared to supply
immediately Assay-
ers’ and Chemists
Chemical

and Glassware.

Chemicals
e Write for our 1906 Catalogue

Apparatus, €. 8.

Chemists’ and Druggists’ Supply Go.

Limited
32 McGill College Ave., -

WE ARE SPECIALISTS

Montreal

CHEMICAL AND
ASSAY APPARATUS

ZINC,CYANIDE and SULPHURIC
ACID for CYANIDE PROCESS

Gomplete Assay Qutfits

Rouuo/./
The Hamilton-Merrit Prospector’s Outfits

Becker’'s Balances and Weights Battersea Crucibles and Muff
Hoskins’ Gasoline Furnaces Kavalier’s Bohemian Glassware
Munktell’'s Swedish Filters

BATTERSEA

LYMAN, SONS & COMPANY

Our Catalogue on Application
380, 382, 384 & 386 ST, PAUL STREET, MONTREAL.

W IRE ROPE

Prices Right.

reomse smoments THE B, GREENING WIRE GO0, LIMITE

HAMILTON Ont.

ALL KINDS AND SIZES, AND FOR ALL PURPOSES

Standard and Lang’s Patent Lay.

Rope Fittings.
Rope Grease.

MONTREAL Que.

Head Office and Works:
* TORONTO, Ont.

STEAM
BOILERS

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

CANADA FOUNDRY COMPANY, LIMITED.

District Offices—Montreal,
Winnipeg, Vancouver,

Halifax,
Rossland,

Ottawa,
Calgary.




24th YEAR OF PUBLICATION

THE OLDEST AND ONLY OFFICIAL MINING JOURNAL PUBLISHED IN CANADA.

PUBLISHED MONTHLY.

Editorial Office: 171 St. James St., MONTREAL:
Office of Publication: 250 Wellington St , OTTAWA

—

VQOL. XX VI—No. 5.

MONTREATL, MAY, 1906.

$2.00 per year

THE CANADIAN MINING REVIEW,

Pyblished by THE REVIEW PUBLISHING COMPANY,
Limited, P.O. Box 2187, Montreal, Canada,
Address all communications as above,

Subscription, payable in advance, $2.00 per year, including
postage.

The REVIEW'S columns are always open for the discussion
of questions cognate to the mining industry.

Advertising copy must reach the REVIEW OFFICE not
Iater than the 25th of the mont.! preceding publication
to secure insertion in next issue.

Advertising rates on application.
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THE CHIEF GEOLOGIST OF THE GEOLOGICAL
SURVEY.

Upon the reeent filling of the directorship of the
Geological Survey by the appointment of Mr. Low,
there was created within that department the new
position of Chief Geologist. This is an important.
step, in as much as it should facilitate the organiza-
tion and correlation of field work, and it should, ac-
cordingly, go to strengthen the handsof the director.

20 cents per copy
It was fitting too, that the first appointee to this posi-
tion should be Dr. Robert Bell, the senior member of
the staff, who for the past five years has filled cier
getically the position of Acting Director.

——

THE COPPER SUPPLY.

In a recent numbcer of the Enyineciing and Mning
Journal, Dr. James Nouglas disctisses the comparative
quantities of pig iron and copper used during the
last ten years. Iis careful statistical comparizon
shows that during that time one ton of copper has
been consnmed for every 83 tons of pig iron. and
that this ratio was maintained very uniformly. lu
order therefore to meet the rapidly growing demands
of the iron and steel industries a proportionately
rapid increase in the production of copper is required.
[t i thig demand which has given to the copper market
its steady advance during recent yvears, an advance
which Dr. Douglas’ investigations would indicate to
be a perfeetly natural one, as there are no known
copper reserves of great importance, the copper
market is likely. accordingly, to continue active for
some time.

PROVINCE OF QUEBEC CHANGE IN MINING
LAWS.

The session of the Quebee Legislature, which ended
last month, closed without the introduction of the
new mining law, which the Minister had in contem-
plation in the early part of the session. That this
deferring of a new mines act is a wise measure. there
can be little doubt. In the meantime the Hon. Mr.
Jean Prevost, it is announced. will visit the prineipal
mining districts of the province during the coming
season, to make personal observation of the require-
ments of the licensees and prospectors under the
existing act. It is understood that the Superinten-
dent of Mines, Mr. J. Obalski. will shortly issue a
leaflet, or pamphlet, upon the Department’s constru-
ing of the present Act, in relation to the remote
mineral districts which were discovered last year in
Northern Quebee. The trip of Mr. Prévost to the
new Chibogamoo country has been postponed from
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May until August, when conditions will be better for
the obscrvation of how the existing law has been
construed by the different parties now in this northern
field.

MINING IN NOVA SCOTIA.

The annual report of the Department of Mines of
Nova Scotin was recently submitted to the Legisla-
ture. As a whole, it was an encouraging one, though
thsi\(xic was a diminution in the production of coal and
gold.

The amount of coal raised during 1905 was 5,150,-
420 touns, as compared with 5,247,136 tons in the pre-
ceding vear, a decrease of 196,750 tons. Gold was
produced to the amount of 15,500 ounces, a gain of
1,325 ounces over the production of the year 1804,
Two hundred and seventy-four thousand tons of iron
ore were imported into Nova Scotia during the year.
The proviuce derived royalties from minerals to the
amount of 8613,811.00, gross, from which, however,
must be deducted $41,732.00, which sum was paid
as a bonus to the Cape Breton steel companies, on
account of provineial coal consumed in the manufac-
ture of iron and steel.

During 1905, coal to the amount of 4,475,284 tons
was sold, a decrease of 69,325 tons, from the sales
of the previous year. To extract this coal the services
of 10,780 men were required, who put in an aggregate
of 2,743,528 days labour. ’

OXYGEN GENERATORS FOR UNDERGROUND
USE.

The rescue of the French miners at Courritres, by
their German comrades from Westphalia, emphasizes
the value of suitable apparatus for supplying oxygen
to miners employed upon such work. The most
efficient types supply sufficient air to enable a man
to breathe for two hours, which is as long as any one
engaged upon laborious work would probably be able
to stand the strain. It is not good practice, however,
for a man to endeavour to remain for such a length of
time, and in some of the latest oxygen-suppliers a
signal is given automatically by the machine at the
end of three quarters of an hour. Those used at
Courriéres supplied oxygen automatically, and the
air, after being exhaled, passed through two genera-
tors, which freed it from CO,, and rendered it again
fit to support life, when mixed with a further supply
of oxygen. The generators contained specially pre-
pared caustic potash, which did not generate as much
heat as the ordinary commercial article, thus render-
ing a cooling chamber unnecessary. The apparatus
which proved so efficient upon the occasion that we
have mentioned was designed by Director Meyer,
of the Hibernia and Shamrock mines, in Westphalia.
It required no helmet, or face mask, which was a
decided advantage, as the men had hard muscular
work to meet before they could rescue their entoombed
comrades.

THE SAN FRANCISCO DISASTER.

In the face of such a calamity as that which befell
San Francisco on one April morning, one realizes man’s
impotence. Although less disastrous, as far as the
loss of human life is concerned, it resembles the dis-
aster which overtook St. Pierre in its far reaching
devastation.

In the course of a few hours the labour

- ——————— i g

of years was wiped out. First eame the wholesale
destruction caused by one of the heaviest earthquakes
shocks that has been experienced on this continent;
then a conflagration started, that was not quenched
until the greater part of the magnificent city of San
Francisco lay in ashes.

One of the heaviest sufferers was our valued con-
temporary, the Mining. and Scientific Press. Owing
to the hour at which the disaster occurred, shortly

-after 5 a.m., the library and plant were destroyed

without a chance of even a small portion being rescued .

The Canapian MiNine Review tenders its sincere
condolence to Mr. T. A. Rickard and his coadjutors
of the Mining and Scientific Press. We believe, how-
ever, that ‘the Press will rise phaenix-like from its
ashes, and that, eventually it will be able to date the
beginning of a period of greater success from that
dismal .day when the end seemed to have come for
San Francisco and its inhabitants, A paper that has
carned the counfidence and respect of its subseribers
and patrons is as indistructable as anything well can be

MINING SCHOOLS.

———

In a recent issue of Mines and Minerals, Prof. A. H.
Purdue published an article on Mining Schools. As
this subject has lately reccived some attention in
these columns, the following abstract of Prof. Purdue’s
article is re-produced.:—

“Each locality has its own peculiar mining problems, which
will be quicker met and solved by engineering schools near at
hand than by those distantly situated, for the reason that. they
arc near and convenient and it will be to their intersets to
develop the mining.industry of the locality. There are doubtless
many deposits of cconomic worth lying idle, which need only
the incentive that would come from ra near-by mining school
to make them paying ‘)roper(y. There are others heing worked
by antiquated methods, cking out a precarious existence, that
a little intelligent direction, coming from the influence of a
school whose duty it is to look after the mining interests of the
locality, would put on a paying basis.

T?\e elective system that prevails in i)\ractically all of our
state universities permits those students who take their degrees
in other lines of engineering, to elect such courses in mining as
their time and preparation will permit of. At my own school
though the courses in mining have been offered less than a
year, certain ones of them have been clected by the best students
in engineering. While such students cannot be sent out as
mining engincers, the small knowledge of the subject thus
acquired may prove of inestimable value to them and their
employers in the future. Futhermore, we fully expect within
the next few years, to discover several mining engineers by
students in other engineering lines clecting our courses.
large percentage of boys who enter college have engineerin
tendencies and enter the departments of civil, inechanical, an
electrical engineering, having never heard of mining engineering,.
By electing courses in the latter many will find that 1t is more
t?\ their liking than the course taken up, and will make the
change.

"he courses in mining engincering are the only ones offered
in our schools tha: lay sufficient stress upon the estimation of
the cost of work and plants. An immense building brings in
profit. from rent. A rmailroad bridge pays for itself and is a
source of profit to the company hecause of the line it completes
for ready transportation, But cvery dollar that is put into a
minc for labour, malerial, or machinery, must come out of the
mine, and enough in addition to pay a profit on the investment.
This necessitates & most careful investigation into the probable
size of the orc body, the cost of working it, the facilities for
transportation, the cost of fuel, the cost of the plant, and the hun-
dred other things that natumally suggest themsclves to the
cautious manager. Such & course of training is valuable not
only for the mining engineer, but would be most valuable to
students in other lines, especially in civil engineering.

In no other ficld arcintelligent business men so often imposed
upon as in “wild-cat” mining schemes. Men with good busi-
ness judgment in most things are often casily led into these
“sucker traps.” The general diffusion of muning knowledge
that would come from 2 large number of gond nuning schools
would do more than anything else to prevent the floating of
these fake schemes.




) THE CANADIAN MINING REVIEW. 139

-y

Many mining schools in close proximity would act as a
stimulus for cach other, just as the multiplication of universi-
ties has acted in the ﬁcld’ of general education. We can well
imagine the conservatisn and air of self-satisfuction that would
prevail in our universities if there were but a few of them.
Would not the same conservatism, self-satisfaction, and non-
progressiveness pervade our mining schools if they should re-
main but few in number? Under such conditions, would they
not be teaching methods long ago disearded by the wide-awnke,
ﬁrogrcssivc miner in practical work? Sharp competition will
ecp us all abreast ¢f the times.”

THE WORLD'S GOLD SUPPLY.

It is probable that when the records for the year 1906
shall have been made up, the gold production of the
world will be found to have reached four hundred
million dollars. The growth has been wonderfully
rapid since 1890, when the production was but some
120 millions of dollars. Up to that time the increase
had been steady, but during the following five years
it became larger by an average yearly incrcase of
about fourteen million dollars.  During the last ten
years this increase has been exceeded, so that the
average yearly growth has heen about twenty million
dollars. A careful study of the gold mining industry
almost. forees the conelusion that this four hundred
million dollar production will, at least, be maintained,
and probably increased. It is believed that the stock
of gold available for currency is increasing at the rate
of a million dollars a day.

The effect of this fiow of gold is attracting the
attention of financiers throughout the world. An
increase in the supplyof the precious metals naturally
tends to increase the price of commadities by putting
more purchasing power in the hands of individuals,
and hence increasing the demand. Whether such
increase will be directly proportionate to the increase
of gold in circulation is. however, a question upon
which opinion is divided. Most writers on economic
subjects argue that, in general, wages will not be
likely to increase with the same rapidity as the prices
of material, and it is held that salaries are the last
items to advance. Whether the great increase in
gold production which the last decade has witnessed
will be a blessing, or the reverse, is something upon
which men will continue to differ until the future
shall have given us the answer.

THE NEW ONTARIO MINERAL ACT.

The mining bill that has been introduced in the
Ontario Legislature, by the Minister of Mines, the
Hon. Frank Cochrane, is still under debate as we go to
press. We are. therefore, unable to say what will or
will not be the mining law of the province for the next
twelve months. As originally drafted, the new mining
bill seeks to substitute one uniform system of acquiring
mineral lands, in place of the complicated methods
now in force. There are to-day no less than four ways
by which a man may obtain the right to mine in the
Province of Ontario: he may either purchase the land
outright, or he may lease it, or he may stake it out in
a mining division, or he may stake it in land that is
outside & mining division. The conditions as to prices
and amount of work required have been found to be
beyond the comprehension of many prospectors,
which is, perhaps, not surprising, seeing that a man
may he a very excellent prospector and yet possess
little or no education.

The new bill proposes a uniform ‘system, which is,
briefly, as follows: In the first place a person desiring

to hold mining lands must pay $10.00 to the Province
of Ontario for a miner’s license, which will be valid
for one year; the provinee will be divided into mining
divisions, and in each division a mining record office
will be opened, provided the demand for such an office
shall make itself felt; a claim will be limited to a
square of 20 chains, with north, south, east and west
boundaries: the elaim must be recorded in the office
of the mining division in which it is situated, and the
discovery will be subject to the approval and inspec-
tion of the mining inspector or his representative;
should the report he favourable, the prospector will
be required to do a certain number of dayswork with-
in a certain specified, or shorter, time; after which
he may buy the land at either $2.50 or $3.00 an acre,
according to its situation, and he will then have an
indefeasible title, without further working conditions,

It appears to us that there are several points to
which objection may possibly be taken. The revenue
from mining licenses, while it will amount to a consider-
able sum, is not to our mind a good source of revenue.
It is a hardship to a poor man to take out a license,
and is a discouragement, whereas the prospector should
be encouraged to follow, what must be in any case, an
arduous, and may possibly prove to be an unremuner-
ative pursuit.

A little consideration will show the vast opportu-
nities for fraud and litigation, that arc opened by the

insislence of an inspection previous lo the acceptance of -

a location as valid. It is quite possible that ocecasions
may arise in which an honest difference of opinion
shall exist between the prospector and the inspector
as to what constitutes “ valuable” mineral. A mineral
may be valuable, under certain conditions, although
it has no quotation in the markets of the world. It
might, for instance, be required for experimental
purposes. Would it not be better to aceept the state-
ment of the prospector, made under oath, that the
claim he had discovered was worthy of working from
his own point of view? If he deems quarts, for in-
stance, as sufficiently valuable to Atm to justify the
expenditure of his time according to the regulations,
and to warrant the payment of the many fecs required
by law, why should our inspector, human, and there-
fore fallible, prevent him from acquiring that quartz
if he is willing to spend his time and money?

Special regulations are proposed for the regions
north of the Height of Land, where there are some
reasons to helieve that petroleum, natural gas, salt,
lignite and other minerals may eventually be found,
yet which would not oftentimes show on the surface.
In those regions prospecting permits may be granted,
good for one year and covering 640 acres, for $100.00.
The holder will be required to spend $2.00 an acre in
actual work in developing his claim, and, upon making
a discovery, may demand a lease at a rental of $1.00
per acre, and an expenditure of $2.00 an acre in work.
These regulations appear to have been well thought out,
as it is desirable to encourage the prospecting of the
more distant parts of the province, and inducements
should be held out to those who are willing to face
the difficulties and arduous labours incidental to the
explorations of our northern territories.

There are many other provisions in the bill which
we hope-to comment upon in a future issue.

During the debate on the new bill the Hon. Frank
Cochrane stated that a discovery of anthracite had been
made north of the Height of Land. Such a rumor
has been made before, and not onee but many times,
but it seems to be totally without foundation or en-
dorsement by competent authority. The CANADIAN
MiniNne Review has taken pains to investigate this
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rumor, and from the hest information it has been able
to get it would appear that this so-called coal is an
imperfeet lignite, oceurring intherocks of thequaternary
era that has been more or less hardened through the
proximity of cruptives causing the evaporation of
volatile matter, until it has mueh the appearance of an
anthracite or of anthraxolite instead of the lignite
which it really is.

The Superintendent of Mines for the Province of
Quebee, Mr. J. B. Obalski, who has seen some of the
reported discoveries, informs the Review that it is
an imperfeet lignite, and not of an anthraxolitic char-
acter. The rceport made by Mr. J. M. Bell, who
visited Northern Ontario some few years ago, indi-
cated that the quantity of the substance, whatever
it may be, is probably small, and that the quality
is poor. The occurrence of this substance in forma-
tions as recent as that in which it is-found makes it
improbable that it will have any great commercial
value.

THE TREATMENT OF TEMISKAMING LOW-
GRADE ORES

—

By 8. T. Kirkearrick, Professor of Metallurgy, Kingston.

The deposits of the Cobalt distriet consist, essential-
Iy, of narrow bhut well defined veins of smalite and
niecolite in a matrix of calcite, the whole vein being
usually impregnated with native antimonide and
sulphide of silver,

The width of these veins varies from over 12 inches
to a mere fraction of an inch., and the method of
mining is to break away onc wall as carefully as pos-
sible, then breaking down the vein matter on canvas
or other suitable material. The ore being afterwards
subjected to a judicious handpicking.

In the case of large veins, unfortunately rarely
met, with, a fair result may bhe secured in this way,
but cven then some of the vein material may find its
way to the dump and losses may also oceur through
the wall rock adjacent to the vein carrying mineral.
In the case of small veins much more difficulty is
experienced in making a good separation, and in many
cases these veins break up into small stringers, and
the country rock may bhe very heavily charged with
mineral that cannot well be recovered by handpicking.

This rock material may be of very considerable
value, as in certain sections of the district the small
veins are particularly rich in silver, often assaying
from 2,000 to 5,000 ozs. per ton.

It was, therefure, with a view to treating the ore
or waste rock left after handpiching the high grade
ore, that a number of tests were conducted in the
laboratories of the School of Mining at Kingston, of
ore supplied by three of the principal mine owners of
that, district.

The ores treated assayed from 25 ozs. to 125 ozs.
silver per ton. The commercial concentration of the
lower grades of these ores Ly smelting is not simple,
on account of their refractory nature and hence, the
large amount of flux and fuel that would be required.
Morcover the cost of building and operating a small
plant (if the ores were treated on the ground) might
be prohibitive; and if they were not so treated the
freight charges would be important items.

The following methods of treatment were therefore
investigated on a laboratory scale, and also in most
cases on ton lotsi—

1. AsarcamatioNn axp Coxcentration. I
StratGHT ConceENTRATION. 1II. STRAIGHT CONCEN-
TRATION WITH CYANIDING OF SANDS AND SLIMES.

-

A summary of the results obtained on four ores,.
given in approximate figures, may be of interest to
the readers of the CanabpiaN MINING Review.

I AMALGAMATION AND CONCENTRATION :—

The ores from the different propertics, and even
different grades of ore from the same property, showed
a very considerable variation in the amount of silver
they would vield to amalgamation. The ores were
crushed, and treated in a silver amalgamation pan with
mercury, with and without the addition of chemicals
(salt and copper sulphate), and the residues were
concentrated.

The results in a few cases were as follows:—

Ore No. 1. assaying 87.0 ozs, silver per ton,

The silver recovered as bullion from the amalgam was 259,
of the total silver.

The silver recovered in high grade concentrates was 459,
of the total silver.

Totalsaving . ..... ....... . o 70%

Ore No. II. assaying 60.0 ozs. silver per ton.
The silver recovered as bullion from the amalgam was 509,
of the total silver.

The silver recovered in high grade concentrates was....25%
of the total silver.

Total saving ........ T Ceeneaes e 75%
Ore No. III. assaying 122.0 ozg. silver per ton,

The silver recovered as bullion from the amalgam was 089,
of the total silver.

The silver recovered in kigh grade concentrates was....12%,
of the total silver.

Total saving ... ..o, N e 80%
In cvery case, however, there was a heavy loss of
mercury, and some difficulty was experienced in separa-
ting the heavy concentrates from the amalgam.
1. STruiGHT CONCENTRATION:—
For these tests the ore was crushed in stamps or
rolls, to from 20 to 40 mesh, and concentrated on a
Wilfley table, giving the following results:—
Ore No. I. assaying 87.0 ozs. silver per ton.

The Silver saved in tue concentrates assayed 1,200 ozs., and in
the middles 500.0 ozs. Making 779, of total silver.
Ore No. I1. assaying 60.0 ozs. silver per ton.

The silver saved in the concentrates assayed 1,200 ozs. and in
the middles 300.0 ozs. Making 729, of total silver.
Ore No. IV. assaying 28.0 ozs. silver per {va.

The silver saved in the concentrates assayed 77°C ozs., and in
the middles 150 ozs. Making 55% of toisi sver.

These results showed that practically all the silver
that could be recovered by amalgama*ion could bhe
saved in the concentrates; of course, not in the form
of bullion, but as a marketable product, with the
advantage that the plant, required, could be crected
and operated cheaply.

However, there is considerable loss of values, the
greatest loss, as was expected is in the fines or shimes.
The coarse tailings or sands from test 1 assayed and
found to carry 14 ozs. silver, while the slimes assayed
from 35.0 to 40.0 ozs.

Ore No. II. gave sands assaying 12.0 ozs., and slimes
assaying 40.0 to 45.0 ozs.

Ore No. IV. gave sands assaying 10.0 ozs., and slimes
assaying 25.0 to 30.0 ozs.

II1. STRAIGHT CONCENTRATION WITH CYANIDING OF
Sanps aND SLiMES.

We tested these products to get a further extraction,
and obtained very satisfactory results with cyanide.
In all cases from 60 to 759, of the silver values
were extracted from the sands, or coarse tailings,
with a eyanide consumption of from 1.5 to 3.0 Ibs,
per ton of ore, and the slimes when treated by agitation
viclded from &0 to 909% of their silver, with a somewhat
high consumption of cyanide, viz.: 5 to 10 lbs. per ton
of orc.

The results obtained on the ores mentioned by the
combined concentration and cyaniding of tailings were
as follows:—
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Ore No. I. assaying 87.0 ozs. per ton,
Silver saved in concentrates. ............. 77%, of total silver.
Silver recovered by cyaniding conrse tails . . 877, of total silver.
Silver recovered by cyaniding slimes . ..... 10% of total silver.
Total recovery of silver. .. . ... ....... 95%

Ore No. 11, assaying 60 ozs. silver per ton,
Silversaved inconecentrates . . ... ........ 729; of total silver.
Silver recovered by cyaniding coarser tails ..109%, of total silver.
Silver recovered by cyaniding slimes .. ... . 126}, of total silver.
Total recovery of silver. ... ....... .... 949,

Ore No. 1V, nssaying 28.0 ozs. silver per ton.
Silver recovered in concentrates .......... 55% of total silver,
Silver recovered by cyaniding conrse tails. . 199 of total silver.
Silver recovered by cyaniding slimes . ..... 18% of total silver.
Total recovery of silver. ................. 929,

Besides the silver value a considerable percentage
of the nickel and cobalt would be recovered in the
concentrates, and might be realized on, if the sale or
treatment. .. the high grade ores of this district is
successfully settled from the producers point of view.

The mill requiredd for the treatment of these ores
according to this latter process would consist of a
crushing device such as a stamp battery, a set of
riffle tables, and a sand and slimes cyanide plant.

The cost of treatment would vary with the size of
the plant but would be reasonable, and, probably,
allow of the profitable treatinent of ores containing
15.0 ozs. or less silver.

——

A NEW MATTE SEPARATOR.*

By R. R. HzpLey, Nelson, B.C.
The problem of most cfficiently separating matte
from slag in blast furnace work has occupicd the

*A paper read at the annual meeting of the Canadian Mining
Institute, Quebee, March, 1906.

WArca.Jacxer

attention of metallurgists with results varying very
widely.

In copper matte smeluing it is more or less simply
a question of settling by gravity; while in lead smelt-
ing, with base ores, the problem becomes more com-
plex. The day of the conical pot with a tap hole is
past. and large rectangular forchearths are used.
Many conditions prevail, making it impossible to produce
a slag sufficiently free from stlver to discard, and in
such cases it is customary to save and re-smelt the
shells which chill rapidly on the pot and which carry
a large proportion of the silver. In copper smelting,
Nicholls and James of Swansea recommend a small
reverberatory with independent fire-box, in which the
slag is reheated, and Mr. Rhodes of the Arkansas
Valley Works was using a large reverberatory in 97,
into which the matte and slag were poured as taken
from the blast furnace in slag pots. Many attempts
have been made to take the matte direet from the
furnace and thus aveid the intermixing with slag, but
so far as I know these have not been economically
successful.

1 propose to describe the device successfully used
for the past six months, in the Lea:d Smelting Works
of the Hall Mining & Smelting Compeany, Ltd. at
Nelson, invented and patenied by Mr. Henry Harris,
AR.S.M.; and, if possible, to point out concisely and
clearly its manifold and wmanifest adventages. Firsy
of ali, it is manifest that a fairly complete separation
of matte from slag takes place within the furnace
where a very high heat is developed, and that if this
separation cap be maintained without the furnace, a
vast advantage is gained over letting both matte and
slag flow together to any receptacle where they must
be again separated by gravity at a lower heat, or by
reheating.

0D
/
” Fvanace faonr

L

I
f ;ﬁ'i
i

III[II'I

X

OO A

T T




142

THE CANADIAN MINING REVIEW.

The Herreshoff forehearth has its greatest advan-
tage from the application of this principle, carrying
the slag overflow well above the tap hole of the furnace,
and periodically tapping matte as it accumulates.
In the carly 80’s, Jolm L. Thomson, Superintendent
of the Orford Works of New Jersey, adopted a form
of forchearth, now known as the Orford syphon-tap,
whereby on tapping the furnace a constant flow of
matte and slag is matutained whilst no attempt is
made to maintain the separation existing in the furnace.
This is very successfully used for copper smelting
where the matte fall is heavy, and 1 have used it on
lead furnaces with satisfaction. This is simply a
rectangular settling box with a division wall having
an aperture at the bottom through which matte is
permitted to flow, and rise in the second compartment,
whence it flows at a level slightly lower than that of
slag in the first compartment. In lead smelting, with
ores such as the metallurgist of to-day is called on to
treat, one has not only to contend with the prills or
granules of matte, so difficult to separate completely
from the slag when both flow intermittently from the

furnace. but there is also that agglomeration, hardly
matte, which chills so readily, and rapidly builds up
the settler, necessitating so frequent change and such
labour to break up; and again that elusive zinc sul-
phide which declines to settle, but flonts gaily, carrying
its quota of silver into the slag flume.

It was after enlarging our forehearths, using a se-
condary conical pot, and even a third, improvising an
Otford syphon-tap, cete. that Mr, Harris thought out
the device now in use and giving excellent satisfaction.
It is patented under the name of the Harris Distributor,
as it distributes the matte and slag already separated
in the furnace. This distributor combines the essential
principles of the Herreshoff forchearth and the Orford
syphon-tap, improving on the former.in that its first
compartment is virtually a continuation of the surface
of the furnace crucible, having a free flow through an
orifice 10 inches long by 5 inches high instead of con-
nected therewith by a small tap hole. I can best
describe this apparatus by quoting from Mr. Harris
as follows:—
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Fira. 3—Plan of Appamtus.

TFra. 4—Vertical Section on the line B B, Fia. 3.
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“ It consists of an L shaped east iron hox about 30
“inches long. lined with tile or water jacketted to
“suit conditions which is placed in frec communica-
“tion with the tap hole of the furnace, which should
“be as wide as possible. The walls are deep enough
“to afford a sufficient head to retain the amount of
“slag and matte desired in the furnace. Placed in
“this box at right angles to the face of the tap jacket
“is a water jacket partition below which is an aper-
“ture a few inches in height and which serves to
“laterally divert the matte.  Referring to the sketches:

“Tig. 1,is merely a diagram showing its manner of
“operation,

“Tig. 2, is o cross section on the line AA in IMig. 1.

“Tig. 3, shows a plan of the actual apparatus.

“Tig. 4, is a vertical section on the line BB in Iig. 3.

“The manner of operation is as follows:—

“The apparatus is pressed closely against the tap
“jacket IU of the furnace, with its hottom on a level
“with the bottom of the tap hole I,

“When the furnace is in full operation the matte
“and slag will be maintained within the furnace at
“levels corresponding to the head afforded by the
“height of the slag and matte overflows 0. & D,

“The slag from the double stream flowing from the
“furnace will be arrested by the water jacket barriers
“M and will be retained in the first division T to over-
“flow at O, whilst the matte will flow through the space
“N into the second division U and rise until its head
“balances those of the matte and slag in the first
“division of the box or the matte slag and blast pres-
“sure in the furnace and overflow at P. It will thus
“be seen that the Ievels of matte and slag in the furnace
“will depend upon the weight of blast and the height
“of the overflows O & I which may be varied con-
“siderably at the will of the furnaceman.

“Its operation requires but little attention or skill,
“aud it will run for two or three weeks without change
“which is quickly effected, the apparatus being mount-
“ed on small wheels which run on rails on a truck
“placed at a height corresponding to two short rails
“at the furnace.

“It is not bolted in any way to the furnace, the
“only connection necessary being made by tamping a
“small quantity of fire clay in the groove L which
when filled with Jdag, which chills between the surface
“of the jacket and the flange, makes an extremely
“efficient seal under the most stringent conditions.

“The tap hole V is provided to tap out any small
“quantity of lead which may accumulate, and also
“for tapping out the fluid contents of the furnaee when
‘“ necessary.

“Where the production of matte falls extremely
“low, the operator docs not attempt a continuous
“flow of matte for any length of time but builds up
“the level of the matte overflow reducing it at regular
“intervals. The oscillation of the contents of the
“box due to the blast, prevents in this desigr the
“solidification of the matte even when it is allowed to
“stand for a reasonable time. Should however the
“matte in the second division U bhecome solidified,
“it is easily removed without interfering in the least
“with operation of the furnace.”

Naturally, some time was occupied in perfecting
this device and in becoming familiar with its operation,
but it is now a recognized adjunct of the furnace, and
the advantages gained by its use, in comparison with
the discarded cumbersome settlers or forchearths, may
be summarized briefly:—a better saving of lead and
silver values in slags; a more perfect equilibrium within
the furnace, conducing to more perfect metallurgical
work and less tendency to irregularities producing

troublesome crusts and aceretions; less time lost in
changing settlers; a saving of labour in handling the
same and preparing the contents for resmelting; and
a saving in iron and steel tools, as well as matte pots.

THE REVISION OF THEE MINES ACT OF ONTARIO*

By J. M. Crark, K.C., Toronto.

Many resolutions have been passed and numerous
recommendations made with reference to the revision
of the Mines Act which is to be undertaken at the
next session of the Ontario Legislature. These resolu-
tions and recommendations have been varied, buo it
is noteworthy that at almost every meeting at which
the Ontario Mining Law was discussed there was a
demand for a mining law to be enacted by the Legis-
lature and to be applicable to the whole of the Province.
This demand is wise and fully justified. Sir Irederick
Pollock has well said that the criteria of just laws in a
civilized community are generality, equality and cer-
tainty, and few men are more competent to speak on
the subject. .

A pood mining law must satisfy these three tests.
It should be steadily kept in mind that our mining
laws, like other laws, should be made by our legislatures
and parliaments after full discussion by the represen-
tatives of the people. The function of a government
and its officials should be to carry into cffect the laws
so made. The distinction between the law making
powers of the legislature and the exccutive and ad-
ministrative powers of the government is foo often
ignored. In view of the unanimity of the demand for
a uniform mining law, it is to be hoped that in the
interests of the mining industry a stable and well
considered statute will be passed by the Ontario Legis-
Iature which shall not be subject to sudden alteration
by Orders-in-Couneil.

The rigats of explorers and prospectors should be
elearly and distinetly defined, and also what has to be
done to protect any discoveries they may chance to
make. The mineral areas of Ontario have largely to
be yet explored, and this will not be thoroughly done
unless the piloneers are certain of protection and justice.
The conditions upon which mining locations ot claims
can be held shouvld also be clearly and plainly set forth.

It is for the Legislature to say what these conditions
shall be, and for the Government to enforce the en-
actment of the Legislature.

In framing such a law for submission to the Legis-
lature, the Government have many difficult questions
to consider, many complicated problems to solve.
The Government and the Legislature have to consider
not only the prospector and discoverer, Lut likewise
the miner and the investor in mining enterprises,
and also the interests of other industries, such as,
for instance, the lumbering industry, and of the public.
The history of mining development in this Provinece
has to be carefully considered. and it may be taken for
granted that the best results will be obtained by
making the necessary amendments and -modifications
of our existing legislation rather than by attempting
an entirely new Act. although a new Act might ecasily
be drawn that would be more perfect theoretically and
more rigidly logical. The practical results of drastic
and violent changes in our laws do not warrant the
risks of such an experiment with our mining Act.

The main object is the development of our mining
industry, which is of increasingly great importance.

*3 paper read at the annual meeting of the Canadian Mining
Institute, Quebee, March, 1906.
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If this development is to be as great as it should be,
there must be certainty and stability in our mining
laws.

The history € our legislation shows that suggestion
of gaining revenue by the impasition of royalties is s
most unwise one.

Twice already has a system of royalties been intro-
duced in this Provinee, and each time the results have
been so disastrous that the royvalties so imposed have
been abandoned and repealed.  There scems no doubt
that like causes wounld again produce like effects. No
one sugeests that the mining industry should not hear
its fair share of necessary provincial taxation; but no
special or arbitrary burdens should be placed on it.

GENETIC RELATIONS OF SOME NICKEL-
COPPER ORES.*

—

.

By Cuartes W. Dicksox, M.A., Ph. D., School of Mining,
Kingston.

INTRODUCTION.

Isefore discussing the ore-deposits of St Stephen,
and Sohland in particular, it might be well to briefly
review the geological relations of nickel ores, in general.
Economically we have to deal with the following classes
of Deposits.

(1) Compounds with arsenic, (more rarely antimony,)
or with arsenic and sulphur.

(2) Sulphur compounds, including pyrrhotites, and
pyrites.

(8) Oxidised compounds, mostly silicates related
to serpentine.

Nickel is universally recognized as an associate of
pryrhotite.  But it is also well known that in different
pyrrhotites the percentage of nickel varies widely.
And on this basis, pyrrhotites may be subdivided
into two main classes, and this classification is intima-
tely counceted with the geological relations of the
sulphides. .

(1) Pyrrhotite oceurs with more or less chalcopyrite
and pyrite, as lenses in acidic gneisses and schists. These
lenticular masses nearly always conform to the folia-
tion of the gneisses, and are often repeated and con-
neeted by leaner zones, after the nature of the so-
called “fahlbands”. Such deposits are of world wide
distribution, but the pyrrhotite is always low in nickel,
seldom containing more than 0.5, and generally less
than 0.25. per cent.

(2) The second class is also widely distributed, and
from an economic standpoint, calls for special atten-
tion. These deposits are also lenticular in shape, but
arc associated with basic igneous rocks, usually of the
gabbro type, or their metamorphic equivalents.
There is always more or less chalcopyrite and pyrite
present, and at times rarer minerals, and the charac-
teristic minerals of the basie rock ore alwaysintimately
mixed through the prevailing sulphides. Nickel is
almosi invariably present in the pyrrhotite, at times
up to 10 per cent. or more, but on an average, (e.g. in
Sudbury), 2 to 4 per cent.

To the latter class of pyrrhotites, the St. Stephen
deposits  belong.

Many writers in r cent years have attributed a
direct igneous ongin to this class of pyrrhotites.
The sulphides are regarded as original rock cons-
tituents, and the theory is that they crystallized,
from the cooling magma, in their present position,
by a “magmatic scgregation.”

*A paper read at the annual meeting of the Canadian Mining
Institute, Quebee, March, 1906.

A thorough investigation of uic Sudbury deposits
has led me to the conclusion, that this theory of a
direct magmatic segregation is untenable. This must,
however, not be taken to imply, that the sulphides
may not have been, to o large extent, original cons-
tituents of the basic magma, Also there may have
been a partial concentration, during the cooling of
this magma. But from the studies of the Sudbury
and St. Stephen ore, there seems to be only one ex-
planation possible, as to their present position.  Namely
that the deposits are largely secondary replacements
along more or less crushed and faulted zones, by
means of circulating solutions containing ore, which
has been deposited by a metasomatic interchange,
with the rock minerals; that is, that the main concen-
tration of the ore, as seen at present, is of a secondary
nature, after the solidification of the magma, and is not
an original direct segregation from the cooling, but
still molten magma.

The study of a somewhat similar deposit near
Sohland, Germany, has led Prof. Beck, and myself to
a similar conclusion in this case also.

As work has been discontinued for the present at
St. Stephen, it was impossible to gain access to the
mines. 1 was however furnished with iaterial through
the kindness of Messrs. W. K. and A, . Ganong, of
St. Stephen, which has proved amply sufficient for
the present investigations  On the property from
which these samples were taken, two shafts have
been sunk, to the depth of 125 feet, and 80 feet res-
peetively. Further prospecting has been done with
a diamond drill, and though it is difficult to get exact
information, I have been informed that a hody of
solid ore, 18 feet thick has been located.

St. SrrrHEN, N.B.

While the nickel-copper deposits of St. Stephen
have not as yet assumed the importance of producing
mines, they are of more than passing interest. Aside
from their possible cconomic value, they supply us
with a great deal of information, which throws light
on the genetie relations of this class of sulphide ores.

Mr. H. P. Brummel bricfly sums up the geological
relations of the deposits*, and Prof. L. W. Bailey
gives us some further particulars in a later report.**

The Deposits.

Throughout the country north of St. Stephen, are
large areas of diorite, 'with which are associated, more
or less extensive deposits of pyrrhotite, and chalco-
pyrite, the former carrying nickel. The pyrrhotite
masses are almost invariably capped by a gossan
resulting from the oxidation of the sulphides. The
rocks of the entire district consist of coarse and fine
grained diabases, and diorites. They show the effects
of severe metamorphisin, and are often slic’ ensided,
and highly charged with sulphides in the vicinity of
the ore-bodies.

Attention was first drawn to these deposits after
the discovery of similar ores near Sudbury, and analyses
showed that the St. Stephen pyrrhotites carried a
small percentage of nickel. Numbers of test pits
were sunk, showing the wide distribution of the pyrrho-
tite, and steps were taken to determine their value.
Some of the ore bodies proved quite exiensive, but
the percentage of nickel was low and irregular, general-
ly averaging 0.75 to 2%. In many cases only traces
were found, though some samples showed as much

as 4%,

*Geol. Sur. of Can., vol. V, new series, 1890-'91, p. 112 S.S.
**Geol. Sur. of Can., vol. X, new scries, 1897, p. 27 M.




B sticsinie .

THE CANADIAN

MINING REVIEW, 145

In 1897 Prof. Bailey madc a careful examination of
some of the more importan localities, and calls at-
tent’.n to some of the princip:| features of the deposits.
Compared with Sudbury, they show many features
of similarity. (1) The St Stephen beds like those
of Sudbury, consist of basie intrusives, as diorite and
diabase, with probably gabbro, and norite, associated
with heavy beds of quartzite.  (2) As at Sudbury the
pyrrhotite would scem to oe¢ & normal constituent of
the dioritic rock, and not an iutrusion into the latter.
(3) The St. Stephen rocks like those of Sudbury are
referable to the Huronian system, and were probably
formed under like conditions. On the other hand
the average peréentage of nickel in the St. Stephen
ore, is much smaller than in Sudbury.

Nature of the Ore.

The St. Stephen ore consists of prevailing pyrrho-
tite with chalcovyrite and a very subordinate amoure
of pyrite. Through the ore are also small grains of
magnetite. The magnetite does not however, so far
as 1 have observed, occur in any considerable musses,
but is present simply as an original residual, accessory
of the enclosing rock. The pyrrhotite is nearly always
finely granular and compact. At times it is nearly
pwe, withont chalecopyrite, and having only isolated
arains of silicates, as impurity. But these masses of
pure ore are never extensive, and seem to be of com-
paratively local development. The pyrrhotite s
mixed with more or less of the rock silicates, and also
contains chalcopyrite. The amount of rocky inclu-
sions varies considerably, as is the rule in such deposits,
and in places may equal or exceed the sulphides. The
chaleopyrite scems to be irregularly distributed. It
seldom occurs in considerable masses, in any degree
of purity, but is often closcly associated with pyrrho-
tite, especially where the latter is mixed with a con-
siderable amount of rock.

The relation of the chalcopyrite to the pyrrhotite
is very interesting and significant. A number of
polished sections of the mixed ore were made, and
in all of them the same phenomena were noted. The
ore-rock is traversed in various directions by small
parting planes and fracture zones. These are ap-
parently the result of a dynamic movement which
shattered the rock to a considerable extent. The
parting planes do not scem to be confined to any one
part of the rock, and traverse both pyrrhotite and
rock proper. DBut they are most apparent along certain
lines where large phenocrysts of feldspar are abundant.
Also in connection with the feldspar, the development
of chalcopyrite is most pronounced. The chalco-
pyrite extends along these lines of weakness- in the
form of veins, often terminated abruptly against the
side of a comparatively fresh feldspar crvstal, and
ramifying irregularly, between the neighboring mine-
rals, in 2 network of fine veinlets. In cases where
o feldspar ervstal has been shattered, and more or less
decomposed, the chalcopyrite can be seen, penetrating
it in all directions, along the cleavages and partings,
in the form of delicate .apophyses.

The conclusions to be drawn from these relations
are very significant. That the chalcopyrite is a later
introduction is shown conclusively, and this is an
important fact in considering the paragenesis of the
ore. It is evident that a dynamic movement has
taken place after the formation of the principal body
of the ore, namely the pyrrhotite. And along these
parting planes, due to the dynamic effect, solutions
bearing the copper suiphide, have cireulated, with
the foregoing result.

The conclusions are important in helping to explain

c-rtain phenomena of other deposits,  Prof. Beck has
come to a very similar conclusion with reference to
the Sohland  deposits, where chalcopyrite is often
found along planes of weakness and shear planes.

Already for Sudbury a similar idea was advanced,
but here the relations are masked to o large extent
by the massive natuve of the ore.  But with the addi-
tional evidence offered by Sohland and St. Stephen,
it grows almost to a certainty, that the relations of
the chaleopyrite to the pyrrhotite can be explained
in the same way for Sudbury.*

Further proofs that the ore-bearing rocks have
been involved in o process of dynamic metamorphism
are not wanting. The rock has been more or less
shattered and Dbrecciated. and numerous cracks re-
sembling faulting planes are present. The minerals
in the neighborhood of these secams are often com-
metely granulated and show a marked undulatory
extinetion. These relations are brought out still
more clearly by the microscopical examination. The
movement does not seem to have been on an extensive
scale however, and has resulted in a brecciation of the
minerals themselves, rather than of the rock as a
whoile.  The foree has no doubt acted while the rocks,
now exposed, were under a considerable load, and
the minerals have readjusted themselves, it a some-
what plastic condition, so that their continuity is as
2 rule preserved. This resulted in the formation of
lines of weakness in certain direetions, and a somewhay
gneissoid structure of the rock, accompanied by a
granulation of the minerals, :

Besides this, other rocks in the immediate vicinity,
show very definite results of movement, which has
developed o slickensided structure, -along the planes
of which the rock parts easily.

The ore-rock itself exhibits a number of minor
varieties. That most intimately associated with the
ore, is a rather coarse grained variety of gabbro,
shading to diabase. It is characterized by the pre-
senece of rather large feldspar individuals, often drawn
out and compressed. The feldspar as well as the
other minerals are in 2n advanced stage of alteration,
especially where cre is developed.

Another varioty, only slightly impregnated with
ore, is much finer grained and fresher, In appearance
the rocks resemble gabbro, and will be more minutely
described microscopically.

MAcroscopical Structure of the Ore.

The method of examination employed is practically
similar to that used for the Sudbury deposits. The
study of the microscopical relations of the ore and
ore-bearing rotks, affords the surest means of deter-
mining the true nature and origin of this class of ore-
bodies. Taken in connection with the evidence
afforded by the megascopic relations, the results have
proven most successful, in this case, as well as for
Sudbury, in solving the problem of the origin of the
deposits.

A large number of thin sections have been examined,
including pure ore, and ore associated with varying
amounts of rock, so that the results can be taken as
representative of the entire deposit.

(1) Specimens of a medium grained, holoerystalline,
hypidiomorphic granular rock, carrying a small
amount of ore.

The rock is very compact and even grained, of a
prevailing dark grey color, with lighter spots of felds-
par, and often shows the slickensided structure men-
tioned above.

*See pagc 59 reprint ““ The Ore Deposits of Sudbury, Ontario,
Trans. Anu Inst. of Min, Eng,, 1903.
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From the general mineralogical composition, the
rock might be considered as an olivine-free gabbro.
But from the prevalence of the ophitic structure, it
must be classed as a transition form between a gabbro
proper and a diabase.  The basic nature of the feld-
spar however, as well as the nature of the inclusions,
and the' alteration products, belong more typically
to a gabbro, than to a diabase.

Under the mieroscope the rock is seen to be made
up largely of plagioclase feldspar, pyroxene, horn-
blende. and chlorite.  Besides these minerals, there
are small amounts of brown miea, apatite, quartz,
magnetite, and secondary sulphides in varying amount.

The feldspar is as a rule fairly fresh, and nearly
always builds sharply bounded crystals, about 2 to 4
times as long as broad. With reference to the py-
roxene they are idiomorphic. The erystallization
of the feldspar has apparently begun before that of
the pyroxene, and extended through it, so that the
feldspars appear to lie in & coment of pyroxene. (Sce
Tig. 6.)

Twinning according to the albite law is universal,
and at times is combined with a carlshad twinning.
Measurements of the extinetion angle range up to 32
and 34 deg.. showing that the feldspar belongs to the
basic end of the group, that is, bytownite or anorthite.
In the feldspar cryvstals themsclves, are numerous,
zonally arranged needles, of a highly refracting mine-
ral, whose exact nature could not be determined, but
which is probably rutile. There are also inclusions
of a secondary nature, where alteration has begun.

Fig. 1.—~0Or¢ rock showing pyrrhotite replacing feldspar,
and hornblende along shearing planes, which can be traced
through the scction. The rock” minerals in the vicinity of the
ore are largely altered to aggregmtes of decomposed Ieldspar,
fibraus, green hornblende and chlorite.  There are a few graing
of colorless epidote, and a small amount of fresh, regenerated
feldspar—DMagnified about 70 diameters.

These consist of small centers. of highly refracting
particles, of a saussuritie nature. The feldspar resists
alteration much better than the other minerals.

The prevailing pyroxeune is most closely related to
diallage. but is peeuliar in some respects. A few
arains of other pyroxences, resembling diopside, and an
orthorhombic variety, were also noticed, but the
amount is very subordinate. The diallage as stated
is without crystal boundarics, and forms a cement
for the feldspar.  The color is light brown, often with
2 tinge of violet (indicating titanium). Pleochroism
is very faint, and only abscrvable as changes of shade.

Besides the ordinary cleavages, which are well deve-
loped, the pyroxene is characterized, in that it pos-
sesses the peeculiarity of a decided fibrous structure
parallel to the base. The maximumn cxtinction angle
1s high, corresponding to diallage, and reaches 39 to
40 deg. Regular intergrowths with diopside as well
as with brown hornblende, are frequently noticed.

'

Fig. 2.—Ore-rock with considerable calcite, showing the
etched borders of the epidote and hornblende, and ore along the
cleavages and between the graing. A fragment of brown horn-
blende, partly bleached, and altered, is cut entirely in two by
the ore, which is also seen along its cleavage planes.—Magnified
about. 70 diametens.

The pyroxene is always in a more or less advanced
stage of alteration, which makes its exact determina-
tion at timesx diffieult. Tn most cases it is filled with
fine dust-like inclusions, of hoth a primary and se-
condary nature. The latter are highly polarizing and
consist of calcite and epidote, with more or less of a
talcose mineral.  Again it is often pierced with nume-
rous needles of a secondary green hornblende, or
chlorite. In a further stage, a green fibrous horn-

Fig. 3.—Orc-rack, with part of an irregular veinlet of sul-
phides, along a linc of weakness, where the rock is much crushed
and decomposed. Residues of epidote, pyroxene, ctc., can be
seen entirely surrounded by ore. The epidote is finely granu-
lated, and shows the cffeets of a severe dynamic strain. It is
also_filled with decomposition products, and associated with
calcite, while chlorite 1salso abundant.  Small amounts of altered
domblende and diallage also remain, partly replaced by ore.
Magnified about 65 dinncters.
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blende. resembling  actinolite, resulls, commencing
from the periphery and along cleavages. As the
alteration proceeds still further, chlorite, (var. pen-
nine,) resulls, which may color the surrounding mine-
rals green for a considerable distance,

Besides the secondary green hornblende mentioned,
a brown variety is quite abundant. In some cases
it is undoubtedly primary, but may in part be derived
from the diallage. The advanced decomposition of
the dark silicates, often makes it diflicult to decide
which is primary and which is not. This hornblende
is usually of a dark color, with a violet shade, when
fresh, and the pleochroism is strong. A greenish color
or bleaching, usually results as the first stage of che-
mical alteration, and it gradually passes to fibrous
aggregates of green secondary hornbiende, and finally
to chlorite.

The small amount of quartz is apparently primary.
1t is mostly clear and fresh, hut also contains small
needle-like  inclusions, and infiltrated hornblende.
The amounts of apatite and brown mici are very
subordinate, and the latter is evidently secondary.
Magnetite as a primary accessory counstituent, is in
quite large amount, and in some cases the sulphides
are important.

Relation of Sulphides.

I contrast to the primary magnetite, the relation
of the sulphides to the rock minerals is striking. Be-
sides the primary magnetite, however, is a smull
amount, in fine-dust like particles, which results
from the alteration of pyroxene and hornblende.
The primary maguetite is always in the form of more or
less rounded grains, enclosed in the dark silicates and
sulphides, with unaltered contours.

Ifigg. 4.—Ore-rock, showing part of a veinlet of chalcopynte
chalcopyritec and pyrrhotite \\'llich extends across the section
along « line of shearing. The epidote and pyroxenc are granu-
Iated and stmined by pressure, showing undulatory extinction
and a curved cleavage. The sulphides replace the pyroxenc
and cpidote in a typical manner, ctching the horders of the
grains and extending along the cleavage planes.—Maguified
about 70 dinmeters.

The ore which is almost exclusively pyrrhotite, is
largely confined to the necighborhood of the dark
silicates. It is possible that it has in part, been formed
in place, by sulphur-bearing waters reacting on the
iron, resulting from the alteration of the silieates. But
whether the sulphides originated in this way, or
were introduced from external sources. they are
certainly secondary.

Where the hornblende and peroxene are still fresh
and compact, the sulphides form a border around
them, sharply defined by the edge of tue mineral.
But as the rock minerals become more altered and
fibrous, the change proceeds further. At first, fine
threads  of sulphides jusinuate themselves, bhetween
the fibres and along the cleavages, and may finally
replace the whole sificate  fragment. This  often
results in a more or less complete pseudomorph, but
the change has gone on so delicately, that the sulphides

Fig, 5. —~Ore-rack, showing decomposed feldspar, with se-
condary hornblende and chlorite.  About the centre ean bie seen
an arca of secondary, greenish, fibrous hornblende, which is
largely replaced by are, but in such a manner that the sulphides
retain the orignial fibrous structure of the hornblende.—Mag-
nified about 50 diameters.

preserve the fibrous structure of the replaced mineral.
This change of course, is very often incomplete, but
the principle is always the same, and the greatest
development of sulphides is always found, where the
altcration of the rock mincrals is most prominent.

(2) Rock strongly impregnated with ore, taken
from the shaft, at a depth of 30 feet.

The rock itself is a diabase gabbro, with a hypidio-
morphie-granular structure; in places rather coarse
grained. and with prominent feldspar crystals.

A somewhat gneissoid structure. and slickensided
surfaces have been developed by dynamic stresses.

The principal constituents are: feldspar, epidote,
pyroxene, hornblende, and chlorite. with  apatite,
magnetite, caleite, ete., as accessories.

The feldspar is a basie plagioclase, approaching
labradorite, or bytownite. and when not too much
altered, shows a typical albite twinning. As a rule
the feldspar is in an advanced stage of decomposition,
and the twinning structure may be entirely obliterated.
It builds irregular grains and aggregates, but often
presents good crystal outlines, in a ground-mass of
pyroxene or hornhlende, giving the section somewhat
the appearance of a diabase.  Most of the feldspar has
passed to indistinet aggregates of highly polarizing
secondary produets, consisting of caleite, scricite. or
saussurite. and colored greenish by migrated horn-
blende and chlorite.  Fig. 1 shows such an altered
feldspar individual. Around the edge of the altered
grains can be seen a rim of clear “regencrated” feldspar,
in optical continuation with the old.

One of the most prominent minerals is a clear
varicty of cpidote, characterized by the fact that the
plane of the optic axes is at right angles to the cleavage.
It is always in the formof irrcgular grains, sometimes
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Fig G.—Compamtivelv fresh ore-rock, showing typical
ophitic structure, with feldspar in excess, in a groundmass of
diallage.  Crossed nicols.—Magnified about 50 diameters.

quite large. with no approach to crystal form. Seen
in ordinary light, the grains appear as one individual
(Sce Figs. 2 and 4). But between crossed nicols, the
mineral has a marked undulatory extinction, and
the mass breaks up into 2 mosaie of small and irre-
gularly oriented grains, showing the cffect of severe
crushing. The cpidote is usually quite fresh. but
where most. crushed and granulated, it is intergrown
with secondary hornblende and chlorite. (Ifig. 3).
The epidote stands in very close relation to the sul-
phides, and the origin of hoth is no doubt closely con-
nected with the same metamorphic processes.

The chief pyroxene is diallage. It is usually in
rather irregular plates, without crystal outline, and
shows a wmore or less fibrous cleavage. A regular
intergrowth with hornblende is common. (See Fig,
4). The diallage is in various stages of alteration,
first changing to secondary hornblende, and then to
the variety of chlorite, pennine. The alteration takes
place along the cleavages, and from various centres.
The brown color is bleached. the double refraction
becomes weaker, and a fibrous aggregate of horn-
blende and chlorite results.

The next most important mineral is the brown
hornblende. This is evidently primary. and shows
the usual pleochroism and cleavage. In part it is
quite fresh, but more often it is altered to scecondary
actinolitic :nd tremolitic hornblende, and finally to
chlorite. (Hornblende, in various stages of alteration
are seen in Figs. 1 and 2). The secondary green horn-
blende, which is very abundant, is derived from both
the pyvroxene and hornblende. It is partly in the
form of irregular grains bhut more frequently in tuits,
and fibrous masses, irregularly oriented. A further
alteration ends in a confused mass of hornblende
fibres and pennine, mixed with indefinite secondary
products.

Calcite as a secondary product is often quite pro-
minent, espeeially in connection with the ore and
epidote.  (Fig 2). The usual accessory minerals of
gabbro occur in small quantitics. but are not impor-
tant.

Relations of the Ore.

The relation of the sulphides to the rock minerals is
very characteristic.  In all the scetions belonging to
this type of rock described above. they are iwdentical,
and fully demonstrate the secondary nature of the ore.

That the rock has been subjected to the forees of
dynamic metamorphism, is borne out by the micros-
copical examination. The constituent minerals are
breeciated and deformed, and the rock is crossed hy
many small breaks and cracks, both of a megascopic
and microscopic nature.  Along these lines of weak-
ness. the effects of pressure and strain are most appa-
rent.  The granulation and alteration of the minerals
is here most pronounced, and ore is always present
in the form of veinlets, following the direction of
the fracture planes. Under these circumstances,
caleite and epidote are usually abundant, and from
this it may be inferred that the ore has been formed
in part later, by means of circulating wuters, as well
as during the actual metamorphism. Such veinlets
are shown in Figs. 2 and 3; very typieally in the
latter. It is not likely that actual open fissures re-
sulted. or ever existed. The effect of the dynamic
stresses was to prepare a line of least resistance, along
which the ore-bearing solutions found their way,
and left the minerals in such a condition that they
could be easily replaced. Tig. 3 shows this distinctly.
The or¢ has replaced the brecciated minerals along
such a fracture plane, and left small residual grains
unreplaced and surrounded by ore. The veinlets
often cross the entire section, but are never uniform.
They expand and contract, and send out ramifications
among the surrounding minerals, in a very typical
way, and replace them to a considerable cxtent.

In connection with the epidote also, the sulphides
are prominent. They form an irregular network,
between the grains, which make up the larger aggre-
gates. They force their way between the grains,
ctching them, and finally isolating them from the
main mass. They find their way along cleavage
cracks, and planes of weakness, so that the grains
finally appear in o matrix of sulphides. which holds
them together. (Sce TFigs. 2 and 4).

Replacement has gone on most actively in con-
nection with the cpidote, pvroxenes and hornblende.
and their alteration products. But where the feldspar
has been crushed and broken, it is also attacked and
is-very frequently seamed with sulphides, though to
a smaller extent than the bisilicates.

The rock contains 2 considerable amount of mag-
netite. of a primary nature, but as before, it presents
a strong contrast to the sulphides. It is in the form
of rounded or clliptical grains, and never has the
numerous vein-like ramifications, which characterize
the latter.

(3). A third variety of ore-rock is found in the shaft.
1t belongs to the gabbro type, but is much lighter in
color than the others, owing to the prominence of
large individuals of a whitish feldspar. Taken as a
whole, the rock is very similar to the last, but with
a number of intcresting variations. Alteration has
reached an advanced stage: the feldspars are composed
of turbid masses of secondary produects, and both
hornblende and pyroxene are almost completely
changed to sccondary hornblende and chlorite. The
epidote vwhich was so promiuent in the other variety
is here lacking, and diallage cannot be identified with
certainty. Tt is evident that a great deal of the sccon-
dary hornblende was derived from original pyroxeue,
but this could not be directly proved.

The most interesting mineral is the feldspar.  Along
its cleavages, and bordering the altered mass, is a
clear, fresh, glassy feldspar, which is much more .acid
in composition than the main mass. That it is not
a simple zonal arrangement, appears from the fact,
that the fresh fcldspar is found along the breaks as
well as around the cdges. We must thercfore be
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dealing with a secondary feldspar, which has been
formed during or after the metamorphism.
“regencrated” feldspar, as it may be ealled, is a re-
gular growth through and around the altered variety.
and in optical continuation with it, but of a much
more acid nature. The new feldspar is elear, fresh
and glassy, and contains no inclusions, This regeuna-
ration of feldspar is exceedingly interesting, and for
a rock of this kind rare. That quartz grains, and at
times feldspar, in sandstones and related rocks,.are
enlarged by secondary processes, is quite well known.
That it should occur in other rocks, especially those
subjeeted to the influence of dynamie metamorphism,
is therefore not stranpe. At the same time it is so
uncommon, as o deserve special mention.  The other
rock minerals, consisting now largely of sccondary
hornblende, and chlorite, (pennine), occeupy the
spaces hetween the large reldspar erystals.

The sulphides as usual are most intimately asso-
ciated with the dark silieates, which they replace in
a characteristic way. The feldspars, although strongly
altered, have not been extensively replaced by ore,
except where they have been crashed and broken,
and then the ore is found filling the planes of fractute.

The replacement of hornblende and chlorite by ore,
is typically developed. and a number of almost com-
plete pseudomorphs can be seen.  (Fig. 5.)

(4). Specimens consisting almost exclusively of ore,
do not show anything new. The rock residue consists
largely of feldspar, with a small amount of green horn-
blende, and chlorite. The minerals are all strongly
decomposed. and are penctrated by threads of ore
along all lines of weakness. and in some cases are
almost wholly replaced.

CoxcLusiox.

From the results given above it is possible to draw
a number of conclusions. with certainty. Briefly
these are as follows:—

(1). The deposits arc not the result of a dircet mag-
matic sezregation from an original magma.

(2). The ores are largely of a secondary nature,
deposited from circulating solutions, by a metasomatic
replacement of the rock minerals.

(3). The relations of the rock minerals, can ouly
be explained by such a replacement.

(4). Where the effects of metamorphism, in the
crushing and alteration of the rock, are most apparent,
the largest quantity of ore is developed.

(3). The orc has been introduced into the rock,
after its complete differentiation and solidification.

(6). The ore first replaces the rock along planes of
breceiation and least resistance, and finally extends,
till it has replaced considerable masses of the rock.

(7). The ore is most prominently associated with
sccondary non-metallic minerals, namely hornblende
and chlorite.

* (8). The different relations of the magnetite and
sulphides, to the rock minerals, gives additional proof
that the latter are secondary.

(9). Pyrrhotite at first, probably formed the larger
proportion of the ore, and chalcopyrite has been in-
troduced still Iater.

(10). A comparison of this deposit with those of Sud-
bury and Sohland, show that the three are practically
alike.

The ore-bearing rocks are of the szme type, with
only minor differences of local devclopment. The
underlying principles of the ore-formation are cssent-
ially similar. Whether the important concentration

of the ore, took place during or after, the period of
metamorphism, which crushed and sheared the rock,

This .

is not clear. It is very probable however, that the
metamorphism had a more or less direct effect, in
stimulating the cireulation of the ore-bearing solutions,
as well as rendering the rock permeable to these
solutions. The ultimate source of the metals them-
selves is still problematical. As in the case of Sud-
bury, the assotiated basic rocks, can hardly be lovked
upon as capable of furnishing the necessary amount
of ore, by a process of “lateral seeretion”.  The only
alternative is therefore. to aseribe a more distant
source to the metals, which have received their first
important concentration hy means of ascending
waters.

Considering our comparative jgnorance of the laws
governing the circulation of deep underground waters,
a discussion of the actual processes, which resulted
in the formation of the ore-body as it is to-day. would
be purely theoretical.

As the object of this investigation has been to in-
quire into the Jacls, as presented by the actual oceur-
rence and relations of the ore. and not to go into

theoretical details, such a discussion will not be

attempted.

Tur Pyrrgorite NICREL DEPosITS 0F  SOHLAND,
TERMANY.

The geology of the interesting nickel deposits near
Sohland, Saxony, discovered in 1900, has heen deseribed
by Prof. Beck, in a reeent valuable paper.* -

* « Die Nickelerzlagerstatte von Sohland a.d. Spree, und
ihre Gesteine.”  Zeit. der Deutsch. geol. Gesell., 1903.

Other litemature on Sohland.

Beek, R, Lehre von den Erzlagerstatten. 1 1. 1900, p.
473 11 Ed, 1903, p. 46.

Becek, R, “Ueber cine neue Nichelerzlagerstatte in Sachsen.

Zeit. fur prakt. Geol. Fcb., 1902, pp. 379-381.

Bever, (). “Die emste Erzlagerstatte der Oberlausitz.”

Wissensch, Beil. der Leipziger Zeit. Feb. 13, 1902,

Geology of the Ore Bodies.

The country rock of Sobland is the so-called Luau-
sitzer granite, which is cut by numerous diabase
dykes, and often shows the effects of metamorphism.
Where the ore was discovered, the granite is fine
grained: further cast a middle grained variety is pre-
dominant. The ores are closely associated with dia-
base dyvkes, called * proterobase ™, striking in a general
W.N.W. direction. The main dyke is about 30 to
GO feet wide, and has been traced for more than half
a mile.  Ore has been found in a2 number of test pits,
and prospecting with a magnetometer, makes it pro-
bable that the ore-bearing rock extends at least a
mile in length.

The Ore-bearing Rock.

The principal ore-bearing dyke is not uniform in
character. It is most largely developed as the so-
called “proterobase™; in part it takes the form of a
biotitc-diabase. Besides these. there are small basic
segregations, containing spinel. corundum, and silli-
manite. .

(a). Proterobase. Without going into petrographic
details, the proterobase is a fine to middle gramed
rock, consisting chiefly of plagioclase, augite, brown
hornblende, and brown mica. The chief accessory
mincrals are, a colorless pyroxene, magncetite, ilmenite,
hornblende, tale. chlorite, andr serpentine.
apatite, zircon and rutile, as well as secondary green

(b). Biotite-diabase. The biotite-diabase is much
finer grained. and occurs as irregular nodules within
the proterobase.  Tts microscopie structure is typically
ophitic. Brown hornblende fails, otherwise it is very
similar to the proterobase. with which it is connected
by gradual transitions.
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(c). The basie scgregations are of two kinds. One
(not found in place) is characterized by  countless
octahedra of a green transparent spinel, and a few
grains of corundum. The other variety, which is
found in the ore body, is made up largely of aggregates
of sillimanite, and contains large numbers of spinel
and sapphire erystals,

Besides these minor varieties, the proterobase con-
tains inclusions of qguartz and granite, the latter
strongly altered.

Mineralogical Composition of the Ore.

Besides the magnetite and ilmenite mentioned as
original components of the rock, the Sohland ore con-
sists of pyrrhotite, chalcopyrite. and  pyrite. The
pyrrhotite is largely in exeess of the others, and the
mining activity is due to the nickel it contains, as
the ore is too poor to work for copper alone.

The pyrrhotite is always massive, and two varieties
can be distinguished. One is more or less granular
and fine grained, the other more coarsely erystalline
and platy. Chalcopyrite is always intimately inter-
grown with the pyrrhotite, especially the finer grained
variety, The latter also contains many more inclu-
sions of the proterobase, while the coarser is as a rule
comparatively pure. and free from rock and copper.

Analyses of the Sohland pvrrhotite show an average
of between 4 and 5 per cent. nickel, for nearly purc
material, But in a number of cases 1 obtained as
much as 7 per cent.  Copper is generally rather subor-
dinate, averaging between 0,5 and 1 per cent., but at
times going as high as 2 to 3 per cent. Cobalt is
‘present in very subordinale quantities, and traces of
antimony and silver have been detected.

Phe Ore-Bady.

The ore-bed proper lies in the proterobase at the
granite contact. At the bottom of the shaft sunk
where the discovery was made, it has a thickness of
6 to S icet, which, however, sinks to a foot or less.
The granite itself at the contact is slightly impregnated
with ore for o few inches. The pay ore cnds rather
abruptly and bevond is proterobase impregnated
with diminishing quauntities of sulphides.

The upper part of the vein (Fundschacht) is covered
to a depth of about ten feet with clay and the alteration
products of the proterabase. Below this, sccondary
oxidised copper ores appear, (malachite, bornite,
chaleocite, ete.). The rock becomes gradually fresher
and more strongly impregnated with sulphides, till
at a depth of about 30 feet, massive ore is met.

Relations of Ore and Rack.

Txamined more closely. the relations of the sul-
phides to onc another, and to the rock minerals,
present & number of interesting facts.

In the massive ore, the small amount of chalco-
pyrite, in part fills narrow clefts in the pyrrhotite, as
though a later impregnation along planes of fracture.
“A Dbilateral arrangement of the sulphides is also cha-
racteristic, and is well illustrated by 2 number of
polished secctions in Prof. Ieck’s collection.

One section shows a narrow hand of chalcopyrite,
running through the proterobase, which is locally
aitered «nd somewhat talcose.  On cither side of this
band, the proterobase is impregnated with chaleo-
pyrite for 3 or 4 inches. Then follows a parallel
band of pyrrhotite, which is marked off sharply on
the inner side, and fades off gradually to barren pro-
terobase on the outer side. Other sections show
similar zonal strictures, giving the ore a more or less

vein-like appearance. At other times the sulphides are
grouped regularly around elliptieal or rounded rock
masses, apparently along fracture planes. The inner
zone is generally chaleopyrite, and is surrounded by
pyrrhotite, which passes by a gradual transition to
barren rock. The same phenomena have been noted
in the Sudbury ore, and they afford one of the clearest
proofs of the later introduction of the ore, especially
when combined with the microseopic observations.

MAcrascopic Structure of the Ore.

From the examination of a large number of thin
sections of ore. Prof. Beck draws the following con-
clusions.

(1). The sulphide ores fill a space originally occupied
by primary rock constituents.

(2). The sulphides are principally associated with
secondary, non-metallic minerals, viz. actinolite, and
chlorite.

(3). The sulphides favor places where alteration is
well advanced. They occur in all varieties of the
rock, but cspecially in the predominant proterobase.

The general conclusions are supported by concrete
examples, and an examination of the slides 1 have
;n:ldke, fully corroborates the observations of Prof.
3eck.

Origin of the Ore.

Prof. Beek's work, as well as my own, then make
a number of points clear.

(1. Except for a small proportion of sulphides,
which may have been original constituents of the
ore-hearing rock, the pyrrhotite, chalcopyrite, and
pyrite, have been introduced ajter the complete cooling
and differentiation of the rock magma.

(2). Not only so, but 2 partial alteration of the
silicates has taken place, resulting in the formation of
actinolite, chlorite, tale, ete., bejore the formation of
the ore-bodies.

(3). Thesc relations can only have been bronght
about by mecans of solutions.

(4). The peculiar intergrowth of sccondary horn-
blende and ore secems to indicate a previous metamor-
phic action. The fresher silicates are simply corroded
and ctched, while a part has been further altered
during the action of the solutions and the contem-
porancous deposition of orc.

(5). The ore-bearing solutions in all probability,
were of a thermal nature, from considerable depths.
They circulated along the border of the proterobase,
along passages formed by cooling and shearing, and
were no deabt closely connected with the latter stages
of the proterobase cruption.

The ore-body itself indicates the thermal nature
of the solutions, and their origin from the depths of
the basic magma. If the process had been a lateral
secretion of deseending waters, which concentrated
the nickel aud copper, originally disseminated through
the proterobase. it is difficult to understand way the
ore is confined to the proterobase along its contact
with the granite.

CopanrisoN wITH Supsury anp Oruer DErosiTs.

A short comparison of various sulphide nickel-
copper deposits, indicates their “essential similarity,
both of geological relations, and method of origin.

(1). Regarding their origin, no example of this
class of ore-bodies, which 1 have studied, can be re-
ferred to as a direct magmatic segregation from an
original rock magma. On the other hand, all the

e
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evidence shows that the ores were introduced after
the complete differentiation and solidification of the
magma. Many facts point to the conclusion that
the important concentration of the ore, took place
during a regional metamorphism, probably conneeted
closely with the eruption of the hasie rock, and laler
by a stimulated aquicons activity, following the erup-
tion.

(2). Considering the ore bearing rocks themselves,
they are found to be essentially similar. They all
belong to the gabbro family, and while showing minor
points of difference, for practical purposes they can
be considered as identieal.

(3). The deposits while lying well within the limits
of the basic cruptive, gencrally ocewr at or near
its contact with other rocks, especially granites and
mica schists.

The rocks show to a greater or less extent the effects
of dynamic metamorphism, accompanied by breecia-
tion and shearing. These are perhaps more apparent
in the Subdury field than the others studied, but are
never failing.

(4). The mineralogical relations are practically the
same in all the deposits. P+ . hotite containing nickel

is predominant. Associated with it are varying
amounts of chalcopyrite, pyrite, and magnetite,

(usually very subordinate), and the rarer minerals
J(at times), pentlandite, sperrylite, cte.

(5). The ore frequently occurs as a cement for the
breceiated rock fragments and along shear planes.
This often gives to the ores a vein-like appearance or
zonal structure, as is well seen in both the Sudbury
and Sohland deposits.

(6). The rocks associated with the ore are strongly
altered, and characterized by the presence of mwuch
secondary, green and amphobilitic hornblende, chlorite
ete  The effects of metamorphism and the develop-
ment of secondary hornblende are most marked near
the ore-bodies, and diminish away from them. And
in general the more complete the alteration of the rock,
the more complete has been its replacement by sul-
phides.

(7). Microscopically the relations of the ore and
rock emphasize the fact that the sulphides are o
secondary introduction. The relations of the magne-
tite and ilmenite, which are for the most part primary,
are in striking contrast to the sulphides. While the
latter are found in positions originally occupied by
primary rock constituents, the former are in the form
of grains and crystals in the midst of the sulphides,
and dark silicates, apparently unaltered and with
their original outlines. The sulphides on the other
hand, replace both the fresh and altered rock couns-
tituents, often forming more or less complete pseudo-
morphs. The replacement takes place between the
fibres of the secondary hornblende; along the cleavages
of the fresher and more compact minerals, ctching
them and breaking them up into granular aggregates;
between crystal fragments; and along planes or zones
of shearing and partling.

The dark silicates, owing to their chemical com-
position, and susceptibility to metamorphic changes,
are the first attacked. DBuv as the effects of meta-
morphism become more pronounced, the more acidie
minerals (feldspars) are partly or wholly altered, and
replaced by ore.

Another interesting faet, noted especially in the
Sudbury, Sohland, and Norwegian deposits, is that
where the contact is along granitic or gneissoid rocks,
the latter have been slightly mineralized. The change
is usually accompanied by a migration of secondary
hornblende into the acidic rock, and a replacement of

its basic constituents by ore. The granite of the
Sohland deposit is often sensibly altered and meta:
morphosed, both as a result of the eruption of the pro-
terobase, and later by the orve-bearing solutions. The
schistose and gneissoid contacts of many Norwegian
deposits are often penetrated by ore for some distance,
along cracks and planes of parting, which can only be
explained as a deposition from solution.

NICKEL IN THE SoHLAND Orr.

At the request of Prof. Beck, I made a number of
experiments with Schland pyrrhotite, in the endeavour
to determine in what form the nickel was present.
From the general similarity, both in geological rela-
tions and mineralogical composition, of the Sohland
and Sudbury deposits, it was thought probable that
the nickel might be in the form of a definite mineral,
such as pentlandite. Both varietics of the pyvrrhotite
were examined, but no mineral resembling pentlandite
was visible to the naked cye. Chalcopyrite in small
nests and aggregates is intimately mixed through both
the fine and coarse grained ore, and is very difficult
to separate from the pyrrhotite.

After crushing, the ore was sized through Nos. 10,
20, 30, 40, and S0 mesh sieves. The various sizes
were then magnetically separated by means of a small
horse-shoe magnet. Practically none of the ore was
non-magnelic, cxcept the chaleopyrite, and rock
minerals, and these were rejected as well as possible.
Part of the pyrrhotite however, was not so susceptible
to magnetic attraction as the rest, and this was care-
fully examined. It was freed from impurities as well
as possible, and treated with dilute hydrochlorie acid,
to remove oxidation products. In appearance the
grains were of a very light bronze-yellow color, but
showed little trace of the characteristic parting of
pentlandite. These were then picked over under a
lens, and only the purest part selected. It was found
however, very difficult to obtain a satisfactorily pure
product, as small particles of chalcopyrite adhered
very closely to some of the grains.

Both varieties of the ore were treated in this way,
but from the massive fine grained variety, it was im-
possible to prepare even an approximately pure
sample, so the residue from the coarse platy variety
was taken. An analysis of the prepared material,
showed that it contained 7,59, nickel, and 1,909,
copper. As many samples of the purer pyrrhotite
in their original state contain as much as 6 or even
70% nickel; and the particular picce examined, slightly
over 7G%, it is clear that no appreciable concentration
has been effected.

In regard therefore to the condition of its nickel,
the Sohland ore differs markedly from that of Sudbury.
At the present moment it cannot be said that pent-
landite does not exist in the Sohland ore. But if it
dc. 5. it must be in a very fine state of division,and
intimately and uniformly distributed through the
pyrrhotite, so that it cannot be separated by magnetic
means.

As another alternative we may fall back on the
assumption that the nickel is an cssential constituent
of the pyrrhotite, isomorphously replacing the iron.
A third possibility is that the nickel is present in a de-
finite mineral, which is itself magnetic, and so docs
not allow a separation from pyrrhotite by means of a
magnet.

The results of these investigations, I submit in the
hope, that they may throw some additional light on
this interesting and important class of ore-bodies,
aud perhaps help to clear up some of the disputed
points in the science of Ore-Deposits.
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PROSPECTING FOR IRON ORE IN THE TOR-
BROOK DISTRICT, NOVA SCOTIA.

By W, P C. Pansoxs,

Lo etent.~ The territory covered by the titles of The
Annapolis Tron Company, Limited, extends practically
from the County line between Annapolis and Kings,
westerly to the Nieteaux River, a distance of slightly
over five miles, and has a width throughout its entire
length of about one and a half miles. Tt may very
conveniently be divided into two sections, namely
the north section and the south section. The veins
run nearly east and west,  The north section contains
the outerop of three veins, and the south seetion the
outerop of two veins,

The north and south outerops run almost paraliel
to cach other.  There is every reason to believe they
form the upper edges of a svneline-of continuous veins
of ore, that is, the outerop on the north dips under
the interveuning tevritory wnd outerops again in the
<outh section along the South Mountain.

The northern section has been  prospeeted very
extensively. The eastern end has been exploited by
the workings of the Leckie Mine, (now operated by
the Londonderry Iron & Mining Co.)  ‘The main shaft
of the mine has been sunk to a depth of 350 feet.
levels being started 50 feet apart and extending to
the east and west for many hundreds of feet. The
lower levels Nos. 3, 4, 5, and 6 are being pushed to
the westward in order to open up new territory.  The
plant at the mine comprises three 40 I.P. hoilers and
one S0 ILP. boiler, one Lidgerwood hoist and two
127 x 187, Allis-Chalmers Bullock Co. straight line
air compressors, besides air drills, pumps, ete.. as well
as boiler, engine and dry houses, blacksmith and car-
penter shops, oflice and superintendent’s house.

About one mile west of the Leckie Shaft a new
inclined shaft, ealled the Hoffman. was started upon
what i3 known as the shell vein,  The width of this
vein is about 5% feet. and its dip about 85 degrees.
sSinking was commenced on this vein in December,
1905, At the latter end of January. 1906, it was
sunk to a depth of 163 feet, at which point it was
decided to eross-cut to the north of the lLeckie Vein,
which is about 82 feet distant.  This work is now under-
way.  The plant at this shaft consists of one 60 H.P.
R.T. boiler, one 127 x 187 Allis-Chalmers  Bullock,
Lt straight line air compressor and one 14 x 7 x 147
Knowles sinking pump.  The size of shaft is 77 x 14,
It was only necessary to permanently timber this
shaft for the first 25 feet. The balance of shaft
is timbered with stulls xet about 6 feet apart on cither
side of the skip road.  The walls being very hard and
regular, very littde water was cucountered in sinking.
[t was handled by bailing except on Sundays, when
pump was lowered to keep the water out. Sinking
averaged over three feet per day. of three S hour
shifts.  The drills nsed were Ingersoll Sergeant “D”
24, supplied by Allis-Chalmers Bullock, Ltd. of Mon-
treal.  These drills proved suitable for this work.

Another inclined shaft, called the Wheclock, situated
one mile west of the Hoffman was commenced in No-
vember, 1905. This also is sunk upon the shell vein.
The width of the veinis 6 feet and its dip was 77 degrees
for 63 feet.  Then it flattened to 45 degrees for 15 fect,
Then to 43 degrees for 16 feet. At the point where the
vein flattened, it increased in thickness to 12 {feet.
At 94 feet the vein suddenly dipped to anangle of 75
degrees, narrowing again to 6 feet,  This was followed
to a1 depth of 116 feet, at which point it tovk another
flatter piteh te the south. It was decided to continue

sinking upon the line of the 75 degree piteh. This
was sunk to a depth of 170 feet, the last 54 feet in rock.
It was deemed advisable to sink in rock owing to the
numerous changes in the dip. It would he difficult
to operate a skip over these changes of grade. At
a depth of 153 feet a erass eut tunnel was started to
the north to interseet the Leckie Vein. which is esti-
mated to be about 112 feet distant.  This work is
now underway.  When completed a eross-cut  will
he started to the south to loeate the lost vein, The
sinking of this shaft was a comparatively difficult
proposition,owing to the quantity of water encountered.
Progress of sinking did not average over 2 feet per day.
The size of the inclined shaft is 7/ x 14, The plant
is a duplicate of that at the Hoffman Shaft.

I is the intention as soon as the Leckie Vein is
interseeted at these two shafts to drift upon the veins
cast and west o as to prove the eontinuity of the same,

Two boreholes were put down by the Nova Scotia
Steel Co. in this distriet. Oue. a diamond drill hole,
is situated about 550 feet west of the Hoffman Shaft,
From Government records, this hole proved the shell
vein at this point (o be 3 2 wide and the Leekie
about 6 feet.  There is also a third vein about 2 feet,

The second hole is a 3 Calya, sunk to a depth of
387 feet on the farm of Josephine Wheelock. about
1500 feet east of the Wheelock Shaft.  The Govern-
ment records show that at a depth of 330 feet from
the surface, ore was interseeted, and at a depth of
387 feet this hole was still in ore. Tt is estimated that
the shell vein at this point is at least 9 feet wide and
of good quality, iron tenor 49.5¢7.  Messrs, Brook-
field & Corbett, who owned the property at this time,
cotinved this hole for another 7 feet. This core
showed indieations of approaching the foot wall,
However, the analysis showed the ore to run consider-
ably over 40¢7 metallie iron.

A Dborehole was sunk some vears ago by Messrs,
Braokfield & Corbett on the farm of Fletcher Wheelock.
This hole is about 350 feet east of the Wheeloek Shaft
and 40 feet south of the shell vein.  The Nova Scotia
Government records show that it cut the three veins,
shell vein at 112 feet. width of vein 15 feet: Leckice
vein at 330 feet, width 9 feet: 3rd vein 435 feet, width
of ore 14 feet.

It should be stated that the shell vein from the Hofi-
man to the Wheelock Shaft is a magnetie ore due
no doubt to the proximity of diorite.

The following analyses shows the quality of the ore
in this district, that is, from the Leckie Mine to the
Wheelock Shaft where the prospecting work has been
confined. Irom the numerous samples taken from
the Leckie Mine, the analysis may bhe stated as Metallic
iron 52 00¢;. Phosphorus 1 1577, Sulphur 0 02¢,
Manganese 0.10¢4. Insol. 13.59,, Magnesia 0.30¢7,
Lime 2.5%.

Hoffinan Shaft on shell vein iron 47.47, phos. 1,32,
insol. 17.23,

Wheelock Shaft on shell vein iron 49.00¢, insol.
15 28, phos. 1.02, lime 3.35, magnesia 0.57.

Page & Stearns farm, shell vein, iron 50.009%,
insoluble 16.00.

Leckie vein, iron 50.5377, insoluble 13.65.

George Holland, shell vein.

Leckie Vein, iron 51 93, insol. 11.57, phos. 1,517,
lime 3,21.

Southern section  This section, mentioned before
as being the southern onterop of syneline, extends three
miles and contains an area of two and three quarter
square miles. It has not been as thoroughly pros-
peeted as the northern one. The ore is a black mag-
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netite of varying qualities, the western portion of the
area being the better. Analyses of samples taken
from surface pits, runs as high as 5007 metallic iron
and as low as 369,

THE ROBINSON GOLD DREDGE.

We illustrate in this issue a new gold dredge de-
signed by Mr. AL W. Robinson, M. Am. Soc. C.E,, and
which is now being built by the Atlantic Equipment
Company, of 111 Broadway, New York. In view of
the growing importance of gold dredging. this dredge
merits more than a passing deseription.

The introduction of gold, dredges into the United
States on a commereial seale dates from 1895, In that
vear a small clectrically-operated dredge was installed
on Grasshopper Creck, at Bannack., Montana. This
dredge was built from Mr. Robinson’s designs and was
the precursor of several others in the same locality, all
of which did well and made money for their owners.

having mooring lines instead of spuds, and a fine
sereen and tables covered with riffles or fibre for
saving the gold, in place of the shiice-box,  In New
Zealand, however, the gold is fine, and the ground
comparatively soft, or alluvial, and the early dredges
were found to be too light for the harder service of
this country, and were too cheaply built.  Then fol-
lowed a period in which the two types of dredge,
American and New Zealand, were strengthened and
improved by their respective makers, until some
recent examples show such great size and weight of
parts that the cost is greatly increased. That the
durability and cost of repairs is still far from satis-
factory in the average dredge, is shown by the report of
the State Mineralogist of California for 1905, from
which it appears that the cost of repaivs frequently
amounts to fifty per cent. of the whole operating cost.
In a typical example, where three dredges were work-
ing together, the average operating cost for the three
during the year 1903 was (in cents per cubic yard) as
follows:—

Buckets of the Robinson Gold Mining Dredge.

These carly dredges represented a combination of a
dredging apparatus with an  hydraulic sluice-box,
and in both these clements the original separate forms
were adhered to. The dredge was of a type and detail
which had been successfully used by Mr. Robinson
for river and channel dredging, and the sluice-box
was similar to that long used successfully by mincers
in hydraulic mining. A type was thus established
which, improved in detail, has been a favorite.

The clevator type was soon recognized as the most
successful one for gold dredging, and the history of
many experiments with others is one of failure. Sub-
sequently, the New Zealand type of dredge was intro-
duced. This differed from the American type in

Drodge crew, power and operating supplies. .. ... 2.52
Repairs, labor ..., ... ... ... oo, 48

“ aupplies. .. ... e 2.58
Superintendence « .. s de e .16
Generatexpense....oooo o s L L i, 1B
Taxes and insurance. .o 0 s L, 24

In the present design the aim has heen to produce
the very simplest construction of working parts that
will accomplish the desired result, and to maintain
a large margin of strength as well as durability. Al
the best features of both New Zealand and American
practice have been retained. and complications and
weight reduced as far as practicable, by correct design
and the use of high grade steels, with as little cast
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iron as possible. The result is a dredge that is light,
strong, casily handled, economical to transport and
ercct, and that can be depended on to do its work
continuously and with light repairs. This dredge
made a run of 76 per cent. actual working time during
her trial period of 30 days. The total delays thus
amounted to 24 per cent. of the time, and ineluded all
the time lost in adjusting the new machinery, and in
correeting small defeets, which when once done would
not occur again, so that it is expected that in regular
work much better time will be made. Old established
dredges on regular runs, scldom average more than
75 per cent. running-time on account of incidental
and unavoidable delays.

The dredge herein illustrated and described is the
property of the Gold Bond Dredging Company, J. B.
Austin, president, Ransom’s Bridge, N.C. 1t is at
work in an alluvial flat forming the bottom of a low
valley and through which runs a small brook which
would readily pass through an 8 inch pipe, and which
keeps the pond supplied.  The ground is covered with
heavy pine timber which when cut vields fuel for the

tumbler shaft is of hammered steel and runs in enclosed
bearings in the end of the ladder-frame; these bearings
also have renewable bushings., The upper tumbler
is of cast steel fivessided, and is fitted with Robin-
son’s patent driving faces, by means of which the
driving power of the tumbler is applied directly under
the centre of the bucket-pins, insiead of the usual
over-hang due to the links working on the polygonal
faces. The strain and wear on both huckets and
tumblers is thus reduced. The buckets run at a
speed of 24 per minute. This is equal to buckets of
6 cu. ft. capacity of the open-connceted type, running
at 12 per minute. The buckets discharge through
a steel hopper into the revolving sercen, which is 4
feet 6 in. by 16 feet. This screen is made with inter-
changeuble, perforated plates on a steel frame, so
that the plates may be removed without taking down
thescreen.

The head-frame and driving gear for the buckets and
screen are strong and simple, there being but two
working shafts and four bearings in the entire ma-
chinery, including tumbler and sereen drives. These

Robinson Gold Mining Dredge Working in an Alluvial Flat.

dredge, and the stumps are readily dug out by the
dredge itself. Gold is found in good paying quanti-
ties, and is of varying degrees of fineness.

The hull is of wood 94’ x 32/ x 7. Tt is very strongly
built, and the well sides are carried aft the whole
length of the boat to form bulkheads. There are also
steel hog-rods forming two fore and aft trusses. The
ladder-frame is of steel and long enough to dredge
in thirty feet of water. The buckets are of Robinson’s
Patent Improved Close-connected type of 3 cu. ft.
capacity cach. The back of the bucket is of cast steel.
The pins arc 3 inches diameter of steel, and the bush-
ings arc of manganese steel. These bushings are
specially made to slip in or out of recesses shaped to a
half circle, so as to be readily renewed. The lower

two shafts are the upper tumbler shaft, and secondary,
or pinion, shaft. The main gearing is of steel, and
a stecl-rimmed pulley of large diameter on the end
of the pinion-shaft is dircetly belted to the main
engines on deck. The revolving screen is driven
from the sccondary shaft, which passes directly above
it. On the sereen is a cast steel spur gear of 27 pitch
and 6” face, which also has a flange or roller-patch
attached to it. The screen is mounted on adjustable
steel rollers running in dirt-protected bearings. An
adjustable friction clutch is provided at the main
pinion, which will slip in case of sudden strain, but
the bolt transmission also furnishes a safeguard.

The main engines are of 50 h.p. of vertical marine
type. In this case they are double cylinder high
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pressure, for the sake of simplicity, as wood fuel costs
only the Iabor of cutting it—about $1.00 per cord.
For situations where greater cconomy of steam is
important these engines can, of course, be made com-
pound condensing. The main engines are handléd
entirely by the operator on the upper deck. Here he
has a full view of his work, and can sce the buckets
for"t.heir whole length and the tailings conveyor as
well.

The winch is on the main deck directly under the
operator, so that the-levers for its various motions can
be conveniently placed. Tt has six drums each with
independent friction elutch and brake, as follows:—
One headline, one ladder hoist, two forword side lines
and two after side lines. By means of these steel wire
rope lines, the position and feed of the dredge is under
perfeet control.

The water supply for the sereen and tables is fur-
nished by an independent centrifugal pump with 10”
discharge, and having direet conncetion with the
engine.

Steam is furnished hy one boiler of the Worthington
water-tube type of 125 h.p. It is, especially, adapted
for hurning inferior wood, as the firebox is large and
roomy, and covers the entire bottom area of the
boiler. The boiler has a steam and water drum of
sufficiently large dimensions to prevent sudden
fluctuations of pressure and water-level. The con-
sumption of green pine wood will run from 2 to 2%
cords per shift of 12 hours, steady working. This is
sufficient to show the remarkable economy of this
dredge. Assuming the actual output of the dredge
to be 1,000 cu. yds. per shift of 12 hours (which is half
its theoretical rate, and is a low average in practice),
and the cost of fuel to be 24 cords of wood at $1.00 per
cord, we have a fuel cost of one-quarter of a cent per
cubie yard of material handled.

The gold-saving tables are arranged on both sides of
the after deck, under a distributing-box of special
design, by means of which the wash from the entire
length of sercen is mixed and distributed uniformly to
the tabhles.

To save a high percentage of gold requires, first,
thorough washing of the gravel; second, proper con-
centration; third., thorough mixing and even dis-
tribution of the concentrates over the tables; and
fourth, a riffled surface on the tables, that in area,
slope, and type of riffle are well adapted to the par-
ticular material to be dealt with. A correct under-
standing of the principles of gold-washing is necessary,
as well as a correct diagnosis of the local conditions to
be met. What will suit one locality may be a failure
in another. The system of tables adopted in this
dredge is a flexible one that can be adapted to any
material and hold any kind of rifle. There are 28
tables, each 1% ft. x 8 ft., or a total surface of 336
square ft. In addition, there are 94 sq. ft. of riffles
in the distribution and tailings sluices, or a total of
430 square feet of riffle surface.

To carry off the coarse tailings a stacker or tailings
conveyor 70 ft. long is employed. This is of the rubber
belt type, driven by an independent engine. The
belt is 30 inches wide and the end of the conveyor is
25 feet above the water level. The load of all the
parts is well balanced on the hull so that it sits level
at a uniform draft of 3 fect.

The increasing use of the dredge for working low-
Iying and low alluvial ground has opened up a wide
field for this class of mining. Formerly ground that
would not pay over 25 cents a cubic yard was not
considered profitable, and this is probably still true in
the far north and in localities where freight, fuel and

laboe are expensive, but under ordinary conditions
ground which was formerly thought worthleas can
now be worked at a profit.

“ THE EARLY USE OF IRON.”*

By Bexxserr I Brouvon.t

R.8.M., FIC, F.GS. INCS., we have reccived an advance
yroof of his address betore the West of Scotland Iron and Steel
&nstitute, on “The Early Use of Iron.” With the present
remarkable development that is cceurring in the iron industry
of Canada, we reproduce the snme, as being of, probably great
interest to those of our readers who are keen followery of the
fortunes of that industry.

In accepting the in -itation with which T have been
honoured by the Cousu # to give a leeture to the West
of Scotland Iron and Steel Institute, I feel that an.
apology is needed for having chosen a literary and
antiquarian subject, that is inconsistent with the
essentially practical nature of these meetings, and pos-
sibly with the very objects of the Society. At the
same time, I think that many of the members will be
willing to devote an hour to inquiring into the obsolete
practices of their carliest predecessors, and to casting
a glance backwards to the beginning of the great in-
dustry with which they are all so intimately connected.
The subject of the early use of iron has already been
ably dealt with in papers read before the Philosophical
Socicety of Glasgow, by St. John Vincent Day in 1871,
and by Professor A. Humboldt Sexton in 1900. Since
the publication of these papers, however, much fresh
light has been thrown on the subjeet by numerous
archreological and literary rvesearches. I propose,
therefore, to give a brief summary of the results of
these rescarches, and to set forth, as fully as possible
in the time available, the existing knowledge of the
metallurgy of iron and steel prior to the introduction
of the blast furnace.

The date of the discovery of iron has long beena
matter of controversy; and it is generally believed
that the iron first used by man was of meteoric origin.
In support of this view Mr. Otto Vogel has given
quotations from the earliest Finnish poem; and Sir
Henry Bessemer in 1895 adduced evidence to show
that the tools used in the construction of the pyramids
must have been made of a metcoric nickel-iron alloy.
The theory is, however, open to considerable doubt,
in view of the difficulty of working meteoric iron.
Indeed, many authorities have denied that meteoric
iron is malleable. The hypothesis is, nevertheless,
an attractive one. Blocks of metcoric iron, though
not very numerous, have been found in all parts of the
world. The British Museum collection, which includes
speeimens of nearly all the meteoric irons known,
numbers 229, one of which fell in Great Britain, at
Rowton, Shropshire, on April 20, 1876. The most
remarkable of the larger masses was found in West
Greenland, whence it was transported in 1894 by
Captain R. E. Peary to the American Museum of
Natural History in New York. It is of very irregular
shape, 11 feet long, 7} feet wide, and 6 feet thick, and
weighs nearly 50 tons. The knowledge that iron and
stones from time to time fell from heaven is very old.
The meteorite still revered by the Moslems as one of
their holiest relics, of which the history goes back far
beyond the seventh century, is the oldest preserved.  A-
fall mentioned in old Chinese manuscripts happened.
about 644 B.c. The oldest undoubted meteorite still
preserved was seen to fall on November 16, 1492, at
Unsisheim, in Alsace, where it was long suspended by

*Advance copy.
tThrough the courtesy of Mr. Bennett H. Brough, Assoc.
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a chain in the parish chureh, and is now kept in the
town hall. The ancient Greeks and Romans supposed
the stars to be the home of the gods. Falling stones
signified the descent of a god, or the sending of its
image to carth. The envoys were received with divine
honours. A meteorite which recently fell in India was
decked with flowers, daily anointed with elarified
butter, and subjected to ceremonial worship. IFrom
400 B.c. to 300 A.p. coins were struck in honour of
sueh divinities. As a rule the images were naturalistic
in olden times, and became human-like afterwards.
Among the meteorites in whose honour coins were
struck werc the Omphalos of Delphi, a black stone
given to Uranos instead of the new-born Zeus, the
stone of Astarte which fell as a star from heaven and
was worshipped at Sidou, vepresented on a coin of the
Emperor Elagabalus Iving on a car, and the conical
stone of Aphrodite Urania. The rarity of meteorie
falls is opposed to the theory that meteoric iron was
the material used by prehistoric man; and although
some meteoric iron is malleable, and there are un-
doubted cases in which it has been successfully forged,
the difliculty of obtaining tools suitable for cutting a
meteorite makes it probable that this material was used
only in exceptional cases. and that the first discovery
of iron was due to the accidental melting of a rich iron
oxide with charcoal.

The period of the first use of iron in Ancient Egypt
has been warmly discussed. Some contend for its use
in mythological times, while others would bring it as
late as 600 n.c., and, disvegarding all evidence of the
discovery of iron remains, insist that stone, copper,
and bronze tools were used exclusively up to that date,
even in the building of the pyramids. These wonders
of the world, the graves of Egyptian kings, were built
3000 years before Christ. Herodotus tells of the
building of the Great Pyramid. stating that 100,000
men were employed for twenty years; and he ex-
presses wonder at the amount that must have been
spent on their board and clothing, and “on the iron
with which they worked.”” The accuracy of the state-
ments of Herodotus is barne out by the present con-
dition of the Great Pyramid, which is built of granite
blocks from the Upper Nile, lined with slabs of num-
mulitic  limestone from Arabia. The magnificent
temple at Thebes and the obelisks of a later period
afford striking evidence of the technieal skill, mathe-
matical knowledge, and excellent tools possessed by
the ancient Egyptians. The evidence of ancient
Egyptian metallurgy and mining are not of less im-
portance. Gold was, of course, the metal most prized.
There is preserved in the museum at Turin a map,
drawn 1400 years before the Christian era, showing
the situation of some ancient gold mines—undoubtedly
the oldest topographical plan in existence. Diodorus
deseribes how these mine$s were worked by slaves,
and gives a harrowing picture of the hardships they

suffered in these ancient Egyptian penal settlements. .

That iron was known to the Egyptians, even in the
earliest times, is evident from their conspicuous metal-
lurgical knowledge, and from the facts that the work-
ing of granite and porphyry is scarcely conceivable
without steel tools. that the oldest tombs have inscrip-
tion referring to iron, and that sources of supply of
mangamferous iron ore were found by Professor
Bauerman in Upper Egypt. Al possible doubt has
been removed by remarkable archmological dis-
coveries.  An iron sickle, found by Belzoni under the
feet. of one of the sphinxes at Karnak, is deposited
in, the British Museum, and proves that the smith’s
art was practised at ahout 600 B.c.  In 1837 a fragment
of a wrought-iron tool was found in blasting operations

in the Great Pyramid.  This piece of iron. nearly 5000
vears old, is also preserved in the British Muscum.
Analysis showed it to contain a small proportion of
nickel: but as it also contained combined carbon, it was
not of meteoric origin, In the British Musewm there
is also exhibited a lump of what is now iron rust, which
was found wrapped up in o fabric with a mirror and
tools of copper dating back to 3300 to 3100 n.c. Much
stress is laid by supporters of the theorv of the primi-
tive use of metcoric iron on the interpretation of the
Egyptian word for iron, “henipe.” as “metal from the
sky.” In view of the fact that in Fgyptian mural
paintings blue is the conventional culour for iron,
one cannot help suggesting that the word might be
translated as “metal of sky-blue.” Much of the metal
used in Egypt was imported as finished material from
Ilthiopia, -and later from Pheenician merchants. In-
deed, it is probable that Ithiopia was the carliest
centre of iron manufacture. The illustrations pre-
served of Igyptian iron manufacture show that the
process was preeisely the same as that still obtaining
among Iithiopian races. On a stone, preserved at
Florenee, a negro slave is depicted working bellows from
which the blast is conveyed by a bamboo pipe to a
shallow pit in which the iron is smelted. In a second
illustration is shown the forging of the iron by ham-
mering it with a2 rounded stone on a stone anvil with
wooden base. It is clearly proved by pictures on
Egyptian tombs that bellows were in use in the fifteenth
century B.c.  This shows a distinet advance over the
primitive method of smelting on & windy hillside; and
it is curious to note that cven at the present day
furnaces with a natural air draught are used for lead-
smelting in Bolivia. An idea of the relative value of
iron in the ffteenth century B.c. is given by the story
told by Herodotus (ii. chap., 135) of the beautiful
Rhodopis, who, having amassed great wealth in Egypt,
wished to leave a memorial of herself in Greece. She
therefore determined to have something made, the
like of which was not to be found in any temple, and
to offer it at the shrine at Delphi.  So she set apart a
tenth of her possessions, and purchased with the money
a quantity of iron spits, such as are fit for roasting an
ox whole, which she presented to the oracle. Rhodopis
lived in gy pt in the reign of Amasis (570 to 526 ».c.).

Turning to the castern neighbours of the Egyptians,
the Semitic peoples inhabiting the country between the
Mediterranean and Persia, we find that iron was known
to the Chaldeans from the earliest times. The action
of rust has, however, prevented discoveries of much in
the way of iron in the ruins of Babylon. Only iron
rings and bracelets have been found. A cunciform
inscription in the British Museum is interpreted to
mean “With an iron sword I siew another lion.” In
1867 the discovery was made in the ruins of the palace
of Khorsabad of a store of merchant iron perforated
with holes to facilitate transport. It is evident that
the kings of Assyria stored up in their treasure-houses
masses of iron for building and war. The Assyrians
were acquainted with steel, but, like all other ancient
peoples, had no knowledge of cast iron.

In Syria the fame of the swords sold in the market
at Damascus dates back to the carliest times. In the
tume of Abraham, Damascus was an importani com-
mereial centre. At a later date the Roman Emperor
Diocletian had a sword factory there for his army; and
even in the time of the Crusades the swords made of a
combination of steel and wrought iron polished and
lightly ctched were prized throughout Europe. Iron
was worked with skill; and long before Moses came to
Canaan there was a high degree of civilisation in this
promised land, that was inherited by the Children of
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Isracl and the Pheenicians, The latter traded through-
out the world in the rich products of Palestine, and
possessed greater skill in metallurgy than the lsraelites,
as is well shown in the Biblical account of the metal
work of King Solomon's temple. Numerous Serip-
tural references show, however, that the Israclites had
an intimate knowledge of the working of iron and
steel.  1ron was known in the days of Job (xxviii. 2),
Moses mentions “Tubal-Cain, an instructor of every
artificer in brass and iron” (Gen. iv. 22), and compares
Teypt to “the iron furnace’ (Deut. iv. 20). Og, king
of Bashan, who lived about 1450 n.c., had a bedstead
of iron (Deut. iii. 11), Joshua (ch. x., verse 20). it
will be remenbered, besieged Lachish, a city of the
Amorites, which then beeame an important stronghold
of the Israclites. It was finally deserted about 400 n.c.
The mound has recently been explored by Petrie, who
found in the remains of the Amorite city (probably,
1500 B.c.) large weapons of pure copper; above this
dating 1250 to 800 mB.c., appear bronze tools, which
gradually become scarcer, until at the top of the mound
there is little else than iron.

To our forefathers the Aryans in India iron was
known at a very carly date, and used for weapons and
tools. Iron ore was abundant; and the lack of copper
makes it probable that the iron age in India was not
preceded by a bronze age. Indian iron and steel, even
in very ancient times, were celebrated throughout the
world ; and the knowledge of metallurgy possessed must
have been considerable. Evidence of this is afforded
by the iron pillar at Delhi, which is 50 feet. high and 16
inches in diameter, and appears to have been made of
50-1b. blooms welded together. It dates back to at
least 912 years B.c. The primitive processes of iron
and steel manufacture in India are described in detail
by Dr. Perey; and in 1905 Dr. A. K. Coomaraswamy
described the processes still surviving in Ceylon. The
furnace is sheltered beneath the thatched roof of a shed
open on all sides. The essential parts of the furnace
are the well or furnace proper, a wall of sticks and mud
to protect the bellows-blower from the heat of the fire,
and the bellows behind the wall. The bellows consist
of two hollowed logs of wood embedded in the ground,
with a piece of deer-skin stretched over cach, with a
small hole near the centre to which a cord is attached.
This is fastened above to a springy stick, the lower
end of which is fixed in the ground. A small pipe
conveys the blast into the furnace. *The bellows-blower
places a foot on each skin, and pressing his fect down
in turn drives a continuous blast into the furnace;
his foot acting as a valve, and the skin being pulled
up by the tension of the cord. There is a bar for the
blower to grip, and a strap to serve as a seat. The ore,
limonite, is roasted previous to charging. The furnace
is filled with lavers of roasted ore and charcoal. When
the bloom is ready it is taken out i long tongs made
of green-wood sticks. Steel is sometimes made by
a somewhat more delicate process. The wall and
bellows are similar to those used for iron smelting,
but the hearth is merely a semicircular depression
filled with charcoal, into which the blast is conducted.
Around this actual hearth is a low clay wall. The steel
is made in clay tubes, cach 8 inches long and 2 inches
in diameter; the clay being 14 inches thick. Into it
is placed a piece of iron and some chips of wood; the
proportion being 12% ozs. of iron to § ozs. of wood.,
The tube is then closed with a lid of clay, with small
holes pierced for the escape of gas. The tubes are
imbedded in the charcoal, and a fire started. Very
soon the gases from the wood burn off; the blowing
being stopped in the meantime. Then the blast is
kept up continuously, while the tubes are turned
about. When the steel is likely to be ready, a hole is

opened in the front part of the hearth so that the blast
gocs right through the furnace, and the tubes are
lifted up one by one in long iron tongs and shaken to
aseertain if the steel is liquid. The tubes are then
allowed to cool, and subsequently broken open and the
bar of stecl removed.

The Indian methods of iron and steel manufacture
were brought to Furopean knowledge in the Middle
Ages by gipsies, who appear to have come originally
from India. In Hungary at the present day they
carry on iron smelting and forging,

Another classic land for metallurgy is Armenia,
the land of the Chalybes, whenee the kings of Assyria
drew tribute of iron. The Chalybes were regarded
by the Greeks as the inventors of steel, and the name
of the people was applied to steel.

Recent researches on early Chinese history have
brought to light references to the wse of iron and steel
dating back to 2357 B.c. Marco Poro, the Venctian,
in the thirteenth century refers to the use of coal in
China; but he gives no particulars of Chinese iron
manufacture.

Japan appears to have been colonised from China
about 1240 B.c. Japanese copper has been famed from
the earliest times, and iron ore has long been mined.
The mining operations until the introduction of West-
ern methods were of o primitive character; but con-
siderable depths appear to have been reached. Sweden-
borg, writing in 1734 (“De Terro,” p. 194), states .
that the Japanese made their steel by forging iron
into bars and burying these bars for eight or ten years
in marshy ground; the unrusted portion then being
steel. This process is deseribed by several classic
writers as being used elsewhere. It would be interest-
ing to ascertain if there is any basis of truth in this
description of the method of dealing with the mixture
of wrought iron and steel produced by the imperfect
smelting process used. The high quality of Japanese
swords is far-famed; and the method of manufacture
which enables them to be made still survives. The
ore used was chiefly magnetic sand, which was ob-
tained as far back as the year 1264. The ore was
concentrated to about 60 per cent. of iron. The blast,
which was worked by hand, was intermittent. The
furnaces were rectangular, 10 feet long and from 4
to 6 feet high. The picdvet is in part cast iron and
in part 2 lump of malleable iron und sceel. The
antiquity of the Japanese iron industry has been proved
by Professor Gowland, who has made a thorough
study of Japanese metallurgy. In his investigations
of Japanese dolmens, or stone burial chambers, dating
from the second century B.c. to 700 A.p., he found
iron swords, arrow-heads, spear-heads, and horse-
furniture. In most countries the remains found in
dolmens are of stone or bronze; but in Japan all belong
to the iron age.

In Africa the metallurgical operations of the negro
peoples who are regarded as the original inhabitants,
present  special interest. There was in Africa no
bronze age, and the development of iron metallurgy
was spontaneous. In Abyssinia the smith is looked
upon with mingled dread and superstition. He is
supposed to be able to communicate his magic power
to others, and to turn himself into a hyena at will.
The primitive African methods of iron and steel
making in furnaces worked by natural draught have
frequently been described. The most recent and
most detailed account was that given by Mr. C. V.
Bellamy in a paper read at the New York meeting of
the Iron and Steel Institute in 1904, in which he
described the process carried out in West Africa in
the hinterland of the British colony of Lagos. The
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ore used is a siliccous hematite oceurring in shale. 1t
is roasted, and then pulverised in a wooden mortar.
The pounded ore is then washed by women. A hole
is dug in the ground about 2 feet deep and filled with
water, In this a woman stands, and washes the ore
in a tray about 18 inches in diameter. Tt is then
subjected to a further and more careful washing by
a second woman, seated on the ground near by, The
ore is then conveved to the furnace in a smelting shed,
of which there are eleven in the village. ISach shed
is about 25 feet long and 16 feet wide, with a doorway
at cach end. The walls are built of clay, and are
from 4 to 6 feet high, They are not carried up to the
roof, but a space is left all round for light and ven-
tilation. From the ground to the ridge of the roof
the height is 25 fect. The furnace is in the centre
of the shed. Tt is built of clay, and oceupics a circular
space 7 feet in diameter.  Its height is 3 feet 9 inches.
Opposite one of the doorways, a depression in the
floor gives access to the furnace. The dome of the
furnace is bound round by a rope of twisted vines.
In the centre of the hottom of the furnace is an aperture
3 inches in diameter which communicates with a short
tunnel below the floor of the shed, to which aceess is
obtained by a pit inside the.shed.  The shed also con-
tains a small kiln for firing the earthenware tuyeres,
and an ore-bin; both beiug made of cley. The pro-
cess of smelting occupies 36 hours; draught being
suppliecd by nine peirs of carthenware pipes. These
are only rudely shaped by hand around a stick, and
but partly baked. The average diameter of each
pipe is 1.4 inches.  Sclected slag from each successive
smelting is used ag flux. It is run off by opening the
orifice in the bottom of the furnace. For removing
the bloom, the clay seals over the six aperturcs are
broken up, the carthenware pipes removed and thrown
aside, and the doorway of the furnace opened. The
contents of live charcoal are raked out, and the 70-1b.
bloom removed in a red-hot state by a loop of green
creeper.  Subsequently it is broken up, with the aid
of a stone, into convenient sizes, and sold to smiths.
The metal produced in this way is a natural forged
steel, which by reheating by the native smith is brought
down to a tool steel with 1 per cent. of carbon. It is
diflicult to realize that in a part of the world which
is within twenty days of the great uropean manu-
facturing centres, the smelting methods praetised by
the carliest ironworkers can still he seen in operation.

From western Asia and Egypt civilisation came to
Greece. Cyprus and Crete were the oldest Pheenician
settlements; and these islands were the starting-
points of Greek metallurgy. Hephiestus (Vulean)
was, according to tradition, the first to work in iron;
and he is often represented forging the bolts of Zeus.
References to “iron wrought with much toil” are
frequent in the poems of Homer (n.c. 880). Hard-
ening steel by quenching is adopted as asimile in the
description of the blinding of Polyphemus (Od. ix.
391). Iron is referred to as a treasure, and a bloom
of iron is the valuable prize offercd by Achilles at
games (1b. xxiil. 826). Evidently a considerable
degree of skill in working iron had been attained. But
the heroes used copper or brouze; metallurgy and
mining being still in Pheenician hands. The silver
mines at Laurium, in Attica, were even then being
worked with slave labour by the Pheenicians. An
iron knife and an iron dagger were found by Schliemann
in his excavations on the site of Troy. The oldest
mines worked by the Greeks were the iron mines of
Eubcea (Chaleis). From the earliest times the Spartans
wore iron rings, and used iron bars as currency—a
practice that was not abandoned until B.c. 320.

Little is known of the methods of iron smelting used
by the Greeks, as the metallurgical treatises written
by Aristotle (8.¢, 384-322), and his pupil Theophrastus
(B.c. 372-287), have not been preserved. Somewhat
obseure passages in the latter author’s book on stones
indieate that the Greeks were acquainted with the
coking of coal, with the use of coal, in iron smelting,
and with the tinning of iron.  Avistarchus, however,
in the second century n.c., says definitely that iron
annot be melted or cast.  Although written records
are sparse, the numerous seulptures and painted vases
that have been preserved throw some light on the
metallurgical methods of the aneient. Greeks.

Passing on to Italy and the Romans, we find that
mining and metallurgy were early practised by the
Itruscans.  Copper and iron were mined in their own
land, notably in Elba and in the Tuscan hills. Dio-
dorus Siculus (a contemporary of Julius Ciesar) and
Aristotle refer to the great antiquity of the Elba iron
mines, which were originally started to work a eopper
vein.  Among the Romans iron appears to have been
used curlier than bronze. One of the oldest customs
of the Romans was to wear iron rings on the right
hand. Even the statues of the kings Numa Pompilius
and Servius Tullius bear these rings. Pliny (a.p.
23-79) refers at length to the custom (xxxiii. 4, 5, 6).
In the carly days of Rome there was little scope for
metallurgy; but with the Punic wars, culminating in
the sack of Carthage, the foundation of the world’s
empire of Rome began, All the mines in Kurope
gradually fell into the hands of the Roman State,
and were worked by slaves. 'The details of metallur-
gical practice supplied us by Latin authors are as
sparse as those of the Greeks. Most information is
supplied by Pliny’s Natural History. Iron he des-
cribes ac the best and at the same time the worst help
to man, and, as the metal of foolhardiness, better
suited than gold for war and murder. He gives
interesting details of the manufacture of iron. He
notes that the differences in iron are remarkable, and
that on smelting the ore the iron becomes liquid like
water (““mirumque cum excoquatur vena aquae modo
Bauari ferrum’’).  He deseribes the Bilbao iron-ore
deposits, and refers to the medicinal value of iron.
Next to the Elba iron, the Styrian (Norieum) iron is
mentioned by him as the most celebrated at this epoch.

The wounderful meehanical skill of the Greeks and
Romans is well shown in the works of Vitruvius (n.c.
46) and of Hero of Alexandria (B.c. 285-222). The
water level of Vitruvius is a surveying instrument of
agreat accuracy; and the automatic coin-in-the-slot
machine and the toy steam turbine of Hero of Alex-
andria suggest how rapid might have been technical
progress had not thirst for conquest on the one hand,
and envy and revenge on the other, given rise to wars
and massacres that caused the inventions and pro-
gress made to be swept away and ignored for five
‘hundred years.

It is diflicult to realise the mass of artistic treasures
that were destroyed when the Asiatic barbarian
Huns burst across the Volga in the vear 374 a.p.
Manufactories were also destroyed. The iron trade
suffered; but iron weapons were needed, and the pri-
mitive furnaces in the forests remained untouched.
There are no written records of these furnaces of
prehistoric time; and all we have to guide us are the
archwxeological discoveries which year by year add to
our knowledge of the metallurgical practice of the
anciert inhabitants of Europe.

Numerous iron objeccts of prehistoric date have
been found in northern Kurope, where iron was un-
doubtedly the flrst metal to be used. Tron weapons,
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too, have been found in the remains of pile dwellings
in Switzerland. In that country the Bernese Jura
abounds in remains of prechistoric iron smelting,
which have been carefully investigated by Quiquerez,
a scientifically trained mining official. The furnaces
were in dense forests, in order to obtain an easy supply
of wood. The workmen dwelt in eaves, and chareoal
was burned in piles. The furnaces were all gimilar,
differing merely in size. On the natural ground,
with no foundation, the hearth of fire-brick was laid.
Lumps of the same material formed the walls, which
were supported externally by undressed stones filled
in with the earth. Two inches above the hearth a
channel was left open, which had the entire width of
the hearth, was arched over, and widened out at the
exterior. It was made of fire-clay; the aperture
consisting of several large stones which were covered
with n stone slab. The shaft of the furnace was
evlindrical, and inelined towards the top, so that
charcoal and ore would pass down on one side, leaving
the other free for the air-current. The shaft was S feet
high, and the top was surrounded by a cirele of stones.
The furnaces were charged from above. The air
entered at the base; no bellows being used. The
opening at the base thus served as a tuyere, slag hole,
and discharging hole for the Dblooms, which were
from 30 to 50 lbs. in weight. At several of these
prehistoric  furnaces flint implements were found;
showing that the Swiss iron industry dates back to
the stone age, before bronze was introduced by foreign
merchants.

In 1905 Mr. G. Arth and Mr. P. Lejeune made an
investigation of a prehistoric mass of metal found near
Nancy at a depth of 15 feet below the surface. The
mass is 660 Ibs. in weight, and was accompanied by
fragments of charcoal and slag. It appears to have
been the base of an ancient hearth in which the metal
had been subjeeted to repeated and prolonged heating.
The metal contains, in addition to iron, 1.21 per cent.
of combined carbon, 0.04 per cent. of graphite, 1.67
per cent. of silicon, 0.026 per cent. of sulphur, 0.013
per cent. of phosphorus, and 0.18 per cent. of man-
ganese. It is, therefore, a steel containing a higher
percentage of silicon than that now usual. The slag
contains 63.9 per cent. of silica. The microscopic
examination showed that it belongs to Guillet’s first
group of silicon steels—pearlite steels consisting of a
solid solution of iron silicide in iron. The low per-
centage of phosphorus indieates that the ore must
have been obtained from the abandoned thick bed
of ore, and not from the phosphoric “minette” now
mined in the district.

The prehistoric cemetery at the salt-mining town
of Hallstadt, in Upper Austria, has proved the most
remarkable source of supply of bronze and iron im-
plements. The number of graves opened was 993,
and the number of objects found was 6084. Nowhere
else has such a mixture of bronze and iron objeets
been found. Salt has been mined at Hallstadt since
the earliest times; and modern mining operations have
encountered the old workings of the prehistoric miners,
and the objects found render it evident that salt
mining was here carried on 900 B.c. The prehistoric
mines rcached depths of as much as 200 yards.
Wedges of serpentine, tools of copper and bronze,
numerous wooden articles, and remains of skin clothing,
have been found, in good preservation. Speeially
noteworthy are two sacks for the transport of salt,
preserved in the Vienna Museum. They are 30 inches
long, and made of raw ox-hide. For carrying the
sacks there is a leather strap that passed over one
shoulder, and a wooden handle 15 inches long fastened

by two straps to the upper part of the sack. With
this handle the sack could be securely held when full;
and on releasing the handle, the contents of the sack
could be tipped backwards. A loop was provided
for hanging up the sack. The finds at the Hallstadt
cemetery have been classed by Monteliug aceording
to the swords discovered. The first period (850 to
600 n.c.) is characterised by bronze swords, and the
second (600 to 400 B.c.) by iron swords. There are
also transition bronze swords with iron blades,

The civilization of La Teéne presents several impor-
tant contrasts to that of the salt-inining community
of the Austrian Tyrol. The site which has furnished
a name for the seeond half of the carly iron age (400 to
I B.c.) has vielded an enormous number of antiquities.
It lies in & small bay at the northern end of the lake
of Neuchiitel; and the ancient settlement was built on
piles.  Among the relies from this station, exhibited
in the British Muscum, may be mentioned an iron
brooeh, an elaborated form of the modern safety-pin.
The ring or collar which kept the end in position is
characteristic of the tocality. The La Téne swords
also have characteristic scabbards; and some remark-
able short swords, of this period, with bronze handles
of the anthropoid type, are shown in the British
Musenm. They are named from the human head
in the angle of the pommel. The handles are not of
solid Dbronze, but have an iron core. In Spain iron
swords of vataghan type are a peculiarity of the La
Téne period. In East Yorkshire, Mr. J. R, Mortimer des-
cribed, in 1905, the discovery of a sword of this period
of a kind not previously found in Britain,and belicves
that it may date from 100 n.c.

Dr. Hjalmar Braune in 1905 published an analysis
of a prehistoric iron object found at Castaneda, in
Switzerland. It was the handle of a thin bronze
water-jug; theiron having been protected by the bronze
from rust. The iron remaining gave on analysisi—
carbon, 0.14-0.18; silicon, 0.005-0.08; sulphur, 0.012;
phosphorus, 0.057; nitrogen, 0.008. It contained no
manganese, cobalt, nor nickel, and was ecvidently
made from” ore free from phosphorus, sulphur, and
manganese—in all probability from Elba, This is
borne out by the fact that bronze must have been
made from a tin-bearing copper ore such as was pro-
duced at the Iitruscan mines of Campiglia Marittima,
on the mainland opposite Elba.  An examination of a
polished surface of the iron etehed with dilute hydro-
chlorie acid, shows that the metal consists chiefly of
a very soft almost pure jron, with harder portions
where carbon has been taken up, The oxidation has
followed the lines of admixed slag. It is evident that
the iron has never been in a molten condition.

In Britain development was slow. IExternal in-
fluences did not change so rapidly as on the Continent;
and conscquently the Britons adhered longer to their
flint weapons and implements, in the manufacture of
which they attained remarkable skill. Indeed, the
old flint mines at Brandon, in Somerset, arc still
worked for supplying gun-flints to savage tribes.
In Ireland the use of stone implements was continued
well into historic times. Nevertheless, Britain pos-
sessed in tin a metal that was sought after by all the
world. The tin trade was monopolized by Phaenician
merchants until 300 n.c. Then came the fall of Pheeni-
cia, and the Pheenician colonies fell into the hands of
the Grecks. When Ceasar invaded Britain in 54 B.C.,
he found the inhabitants, owing to Greek influence,
not entirely uncivilized, and carrying on an active tin
trade with Gaul. Iron manufacture was carried on;
and Cewesar states that for currency copper or gold
coins, or iron bars of given weight, were used (“ Utun-
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fwr anl aere, aul nummo aurco, aut taleis ferreis ad
certum pondus examinatis pro numme ). ‘This passage
has suffered mueh at the hands of transeribers; and
many authors, including Dr. Perey, have accepted the
reading “amnulis,” and have accounted for the total
disappearance of the mon-ring coinage by oxidation.
A fresh ray of light has been thrown on the matter by
Mr. Reginald A, Sunth, of the British Museum, who,
in o paper read before the Society of Antiquaries in
1905, deseribed a remarkable series of iron bars that
were undoubtedly the money deseribed by Ciesar.
They roughly resemble swords with a rude handle in a
squarce end. averaging 2 feet 7% inches in length, and
have often heen found seereted in a manner snggestive
of hoards of coins. Several specimens are preserved
in the British Musecum. There are three series all of
similar form.  In the first the weight is approximately
4770 grains, in the sceond the weight is double (9540
erains), and in the third the weight is quadruple (19.080
grains). A convineing proof of Mr. Smith's contention
is afforded by the fact that there is preserved in the
Cardiff Museum a bronze weight of 4770 grains found
in a hoard of Late Celtic bronzes at Neath. It is of
a common Roman form, cheese-shaped with “1” cut
on the top. A similar weight, but made of basalt
(4767) grains, 12 the muzeum at Mavence.  As these
British currency bars do not date earlier than 400 n.c.,
their use must have been due to Greek influence.
We know that the Spartan money took the form of iron
bars; and even at the present day in Central Africa
iron bars, spearheads, and other forms with vacom-
fortable spikes. are used as currency.
Mr. Smith’s theory appears to me to be borne out
by the weights of 26 spindle-shaped iron blocks found
in 1866 at Monzenheim. and now for the most part
preserved in the Museum at Mayence.  These blocks
arc on an average sixteen times as heavy as Mr. Smith’s
unit weight of 4770 grains, or 309.74 grammes.  Eight
of them. including the heaviest and the lightest, gave
the following weights:—4.000. 4,050, 5.000, 5.000, 5.120,
5,470, and 35.700 grammes. Apparéntly they are
blooms made in the forest forges, of a weight suitable
for ecurrency ; there being no decimal system of weights
in those days, when the advantages of continual
biscetion were fully appreaiated. The form was con-
venient for the smith. as he held the bloom at one end
and forged one half.  The blooms would be convenient
to transport, as the smith could carry them as miners
often do their drills, with a strap on his back and
breast, horizontally, leaving his arms free. The pur-
:haser, too, could easily try the pointed end in his
forge, to ascertain the quality of the iron.  Analyses
of two of the British currency bars (A and B), made by
Professor W. Gowland, and of a Monzenheim bloom
(¢) by Dr. Ludwig Beck, gave the following results:—

A B &
Carbon... ... .. oo trace 0.08 0 43
Silicono e ool Ll e 0o .02 0.36
Phosphorus .. . ... . . 0.69 0.35 0.24
Manganese .. . RO 1111 nil 0 48
Nickel .ol N . . 023 nil -
Sulphur.. ...... e e — -—— 025

Bar A when examined microscopically  showed no
slag patches, and may have been an exceptional case
of the use of meteoric iron, although it coniains less
than 6 to 10 per cent. of nickel usual in such metal.
Bar B appears to have been produced by the direct
reduction of Forest of Dean ore. The bloom C is a soft
iron containing a considerable proportion of impurities.

The shape of the currency bars, one camot help
thinking, must have been chosen so as to enable the
owner, if necessary, to convert his money into a sword.
The spindle-shaped blooms, however, were of a form
that was frequently adopted in carly times. lven
the iron blocks in the treasure-houses at Nineveh
had a similar form; but the Assyrian blooms were all
perforated. for convenience of trausport, with a strap.
It will be remembered, too, that in Sweden, the * Jfirn-
baraland,” or “mother-land of iron,” as it was called
in the seventh century, the Osmund blooms obtained
in the peasant furnaces were broken into from 24 to
29 pieces each weighing a pound; and these Osmund
picces served as curreney cven in foreign countries
from the beginning of the thirteenth century, and
continued 1o do so until their export was forbidden
by Gustavus Wasa. The copper-plate money to be
seen at the museum at Falun, in Sweden. is a further
example of the use of heavy masses of metal as cur-
rency. The largest, a 10-dollar plate, dated 1644,
weighed no less than 43% 1bs.

The Roman influence in Britain was considerable
and lasting, but the subjection was not complete
until the vear 84 When the Emperor Hadrian came
to Britain, in 120, he founded an arms factory at Bath,
using iron from the Forest of Dean; and the mines
there were worked until the year409. Indeed, the enor-
mous heaps of slag left by the Romans furnished the chicf
supply to twenty furnaces for nearly 300 years.  Similar
slag-heaps have been found in Sussex and elsewhere.
From explorations made within the Roman fortifi-
cations at Wilderspool, near Warrington, Mr. Thomas
May has been able to deduce the form of furnace used;
and he publisked in 1905 an interesting account of
his remarkable discoveries. Association with Roman
pottery, and with a hundred coins dating from 27 B.c.
to 337 a.p., shows that furnaces found arc of the latest
period of the Roman Occupation, a.p. 410. The
furnaces consisted essentially of a cavity with a wall
and covering of clay, with holes in the base for ad-
mitting the dratight and for withdrawing the metal.
They were usually placed on sloping ground. The
remains are of special interest, inasmuch as they show
that coal wasused with charcoal for smelting—{rag-
ments of cannel coal having been found, and that some
of the iron was obtained in a moltenstate.  Indeed, Mr.
May considers that there is evidence in support of
the view that an indirect method of producing cast
iron in one furnace, and of converting it into malleable
iron in another, was practised by the Romans at War-
ringlon. Interesting as Mr. May's discoveries are,
his interpretation of them is not convincing. There
is no proof that cither bellows or clay moulds for
asting were used. The plant appears to have con-
sisted of 2 roasting kiln, a smelting furnaee, and a
smith’s forge. The fact that some coal was used may
explain why some of the metal, like the minute spe-
cimen found. collected in a fluid state on the furnace
bottom. The metal, as in the direct process carried
out at Lagos, was cssentially a natural steel, which
by reheating was brought down to a malleable iron
with a very low pereentage of carbon. The process
was somewhat similar 1o that described by Agricola,
who makes no mention of cast iron. The passage
translated by Mr. May, “From such ore, sometimes
once, sometimes twice roasted, iron is melted suitable
for Leing rcheated in the smithy furnace.” should
read, “From such ore. once or twice roasted, iron is
made, which is again made hot in the smith’s forge
and is flattened out under the hammer, which is lifted
by a water-wheel and cut in picces with the sharp iron.”
The analysis of the supposed cast iron, given by Mr.
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May, is so remarkable that it is to be regretted that
no microscopical examination of the metal was under-
taken. 1t might even be found that the 13-inch cube
of metal deseribed as cast iron was a furnace aceretion
composed of metal with unconsumed particles of
charcoal, appearing in the analysis as graphitic carbon.
Ovwing to roasting, the analysis of ancient irons pre-
sents great difficulties; and  these are notably  the
case with east iron. A cast-iron cannon ball. for
example. recently discovered, in making the Paris
underground railway, under the site of the old Bas-
tille, whilst retaining its original shape, was found
to consist chicfly of iron oxide. Its specific gravity
was 4.854, instead of 7.6: and under the microscope it
was found that the pearlite, which. i admixture with
cementite, usually constitutes ordinary white pig-iron
was oxidised throughout. whilst the cementite had
preserved its metallic state,  An analysis of the can-
non ball by Mr. A, Portlier gave 5.9 per cent. of carbon,
0.25 per cent. of silicon, 0.75 per cent. of manganese,
2.9 per cent. of moisture, 72.0 per cent. of iron. and
17.45 per cent. of oxygen. The high percentage of
sarbon shows that some of the iron had been expelled;
the original carbon pereentage in the pig having pro-
bably been below 4. 1t is interesting to compare
these results with the analysis given by Mr. May of
supposed Roman cast iron, thut had been subjected
to oxidising influences for one thousand five hundred
vears. His figures are as follows:—Iron, 94.08; com-
bined carbon, 0.23; graphite, 3.0; silicon, 1.03; sulphur,
0.48; phosphorus, 0.75; and manganese, 0.40 per cent.

In the carly Middle Ages, although little progress
was made in iron smelting, great advances were made
in the manipulation of iron and steel.  The sword was
the triumph of the smith’s art; but the manufacture of
defensive armour called for skill of no mean order. The
value of iron was, however, fully recognised.  Writing
in 1260, Bartholomew the English Francisean, says:
“Use of iron is more needful to men in many things
than use of gold; though covetous men love more gold
than iron.  Without iron the commonalty be not sure
against enemies. without dread of iron the common
right is not governed; with iron innocent men are de-
fended; and foolhardiness of wicked men is chastised
with dread of iron. And well nigh no handiwork is
wrought without iron; no ficld is cared without iron.
ncither tilling craft used, nor huilding builded without
iren.”

The invention of gunpowder, somewhere about 1310
to 1320. had a remarkable influence on iron manufac-
turc; and it is interesting. in tracing the history of
ordnance, to sce the advances in the iron industry oc-
casioned by the increasing demands of the ariillerist.
Although the first cannon of Berthold Schwarz were
cast in bronze. it was not long before far more durable
cannon were forged of iron bars hooped together:
and the huge cannon such as Mons Mceg (1455) at
IEdinburgh and La Dulle Gri¢te at Ghent are remark-
able examples of the skill in forging attained. The
furnaces in which wrought iron was made at this epoch
—the Catalan hearth. the Corsican furnace, the Os-
mund furnace, and the German Stiickofen—are fully
described in the historical treatises of Beck (5 vols.,
Brunswick, 1884-1903) and of Swank (Philadelphia.
1592), as well as in the standard metallurgical treatises
of Perey, Bauerman, and others. Irom these jur-
naces. in which the metal was obtained in the malle-
able state in one operation, to the blast furnace, the
transition was gradual. The basis of modern metal-

lurgy was afforded by the discovery of cast iron, and
by the employment of water-wheels. in the year 1323,
for working the blast. The works were then removed
from the forests to the river-valleys. lron cannon
balls were cast by Ulrich Beham in Memmingen in
1388, but cast-iron eannon are not mentioned hefore the
fiftcenth century. In 1412 two cannon, cach 45 lbs.
i weight, were cast for the town of Lille, and in 1422
ast-iron cannon were in use in the Hussite wars.  The
explanation of the late use of iron for castings is un-
doubtedly to be found in the unsuitability of the white
pig-iron originally made. It was not until the height
of the furnaces was increased that silicon could be re-
duced and grey pig obtained.

All the metallurgical operations of the ancients were
entirely empirical.  Nothing was known of the assay-
ing ores.  Colour and weight were the only indications
of the quality of an iron ore. The idea of the trans-
mutation of metals, which formed the aim of the
chemical operations of the middle ages. did not go
back to clagsic times. Geber, in the cighth century,
was the first to recognise a metal as a fusible and
malleable substance. He taught that all metals con-
sist of sulphur and quicksitver in varying proportious.
Alchemy did nothing to advance the iron industry:
but there were besides the alehemists other philosophers
who cared nothing for these things. Pre-eminent
among these were Theophilus, the priest ard monk, and
Leonardo da Vinci, the artist.  The former was a Ger-
man who lived in the second half of the “leventh con-
tury. He was not only an author, but also a skilled
worker in metals; and his book contains, besides the
usual superstitions of the age. many practical observa-
tions, and gives a good idea of the workshop practice
of a medizeval metallurgist.  Leonardo da Vinei, who
lived 300 years later, was not only a great painter and
sculptor, but also an engineer and philosopher. with
an astonishing knowledge of physies and mechanices,
He developed the idea of the artesian well, and con-
structed deep boring plant. pumps, water-wheels,
hydraulic presses. cunals, and locks. He made a
steam cannon, and had a dim idea of many other late
inventions. His metallurgical knowledge was con-
siderable.  Among the many drawings left by him,
ane of a file-cutting machine is specially remarkable.

Georgius Agricola, who wrote the first svstematic
treatise en mining, living in Saxony, where no iron was
worked, says but little about iron smelting.  His illus-
trations show the increased height of the furnace; but
he makes no reference to melting or casting iron.  The
subject of iron founding is. however, noticed by Lazarus
Ereker in his work on assaying, published in 1574,

With the discovery of cast iron and the introduction
of the blast furnace, the first stage in the history of
iron closes with the end of the fifteenth century.
Epoch-making inventions and discoveries soon followed.
The introduetion of coal as fuel for smelting by Dud
Dudley in 1618, the replacement of coal by coke. the
bhutlding by James Watt of the first blowing engine at
the Carron ironworks in 1760, of puddling by Henry
Cort in 1784. of the hot blast by Neilson in 1828, of
the Bessemer process in 1856, of open-hearth steel
making in 1SGI1, and of basic steel making in 1879,
are a few of the great improvements that have led to
the marvellous development of the iron trade in this
and other countries, and have rendered it possible for
the world to produce. as it is now doing, 45 million
tons of pig-iron annually.
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THE WINDY ARM DISTRICT.

By J. 1. Beu, Toronto.

The Windy Arm Mining Distriet, in the Yukon
territory, adjoining  British - Columbia, reports on
which have appeared in the Mining Review from time
to time, has a width of 33 miles and a known length
of 7 miiles, in porphyry formation. It extends 8. I
and N. W. but it is not known how far. [t is, says
Col. J. 1L Conrad, unlike any other Mining Camp he

Camp at Montana Mine on Mouarch Mt,, Windy Amm, YT,
Sept. Ist., 1905,

has ever been in. One can walk over the veins for

miles.  The ore instead of being in chutes is conti-
nuous.  From S0 to 90 per eent of the values in most

of the veins is sitver. the balance principally  gold.
There are two veins where gold predominates.

At the Montana elaim a drift has been run on the
strike 250 feet, with 2 stope about 50 feet above the
level It passes through one fault but has been

Above Pouley s Canyon on Windy Arm
Sept. 1st., 1905,

found on the other side. The Mt. Hero, the next
claim, has been opened up. The vein averages 36
inches.

About 100 elaims were located in the summer of
1905 by prospectors, and sold for the most part to
mining men with money on the ground. One pros-
peetor sold a four-fifths interest for $105,000, which
was  considered o small price. During  the winter
development work was gomng on and it is expeetegd
there will be adarge influx this summer.  One thousand
men will be at work on the Conrad properties.  Opera-
tions can be earried on all the year.

Pooley’s Canyon showing location of Uranus Mine of the
Conrad Group. Scpt 1st., 1905,

The White Pass Railway has surveved the route
for a branch from Cariboo Crossing to Conrad City,
ten miles. It will be casy of construction, following
the shore of the Arm all the way. It is Lo be built
this stmmer.

The Montana Mine, which is 3.500 feet above the
Arm and 5800 feet above the sea, s connected with
Conrad City by 2 winding trail 6 miles long and by
an aerial tram 4% miles long. A stone house, 120
feet long. at the mine. furnishes accommodation for
the workmen and stores.

The Montana Mine of the Conrad Group of Mines on
Windy Arnm.

A smelter will be built this season, probably at
Conrad City. 1t will treat all the ores of the district,
including the copper ores of White Homse and will
have & capacity of 4.000 or 5,000 tons a day.
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Construction of Aerial Tramway to the Montana Mine from
Conrad City, Y.T.  Sept. 1st., 1905,

Mr. W. Feet Robertson. provincial metallurgist of
British Columbia, who is conservative in ins opinions,
says the Montana sein is the best he has seen since
taking office seven vears ago.

The accompanying views of the Windy Arm district
will be of interest.

Bird cye View of Conrad City on Windy Ann, Y.T.
Sept. 1st., 1905

—— it

CORUNDUM IN QUEBEC.

The large bodies of corundum known to caist
in the province of Ontario, have a prospective im-
portance of much significance to the northern part
of Quebee.  Corundum in Ontario oceurs in the ne-
pheline svenite rocks of the Laurentian formation.
1t has been found in a belt of these rocks running
through castern Ontario for a distance of some seventy
miles to the boundary line between the provinees of
Ontarie and Quebee, where the work of the govern-
ment  geologists ended.  Mr. W. G. Miller, who ex-
amined the district with great detail for the Ontario
Bureau of Mines, was necessarily limited in the field
of his work to that province, amd Dr. Adams and
Dr. Barlow, who made an claborate investiga-
tion of the geological resourees of the Hastings district
for the Geological Survey, were confined to their
particular map-sheets. The scarch for corundum,
thercfore, ended at the inter-provincial line, not

lw

beeause the deposits of that mineral, nor the peculiar
rocks which contain them, were supposed to have
all been found, but because the authority of the
geologists making the examinations allowed them to
go no farther.

On the other hand, the geologieal indications that
the corundum belt extends into Quebee could hardly
be stronger than they are without reaching actual
proof. ‘The great Laurentian formation, which forms
the larger portion of the northern part of both pro-
vincees, is continuous from the county of Renfrew,
in the corundum belt of Ontario, through the adjacent
county of Pontiac, in Quebee.

FFurthermore, Mr. Miller, in an article in the
Ameriean  Geologist.  (Minneapolis, January 1901)
announced that he had observed nepheline syenite,
the characteristic corundum-bearing roch, at several
places on the Quebee side of the boundary line, from
Hull to Kippewa. There is, therefore, apparently,
every reason to conclude that when corundum has
been as carcfully sought for in Quebee as in Ontario,
the results may be equally successful,

It - ay also be noted in this connection that Dr. I,
D. 4 “aes has indicated in a recent paper in the
Jour. © of Geology the probability of finding « large
area of nepheline syenite somewhere on the north
side of Lake Superior.

RAILWAYS AND MINING.

In a thoughtful and interesting speech before the
Mining Institute, at the recent annual banquet in
Quebee, Dr. James Douglas strongly emphasized the
importance of the ratlway development of the country
by railways. and cspecially of their necessity to the
mining industry. {(In effect, Dr. Douglas said, that the
railway must precede the snbstantial establishment of 2
mining industry.) This he illustrated by detailed
accounts from his own experience in Southwestern
United States. In this connection it is interesting
to note how several Canadian Mining discriets have
opened up as adirect result of theincoming of the rail-
way. The development of the nickel deposits of
Sudbury resulted from the building of the Canadian
Pacific Railway; the Coal mines of the Crow’s Nest
’ass, from the incoming of that branch of the same
road; the discovery of the remarkable deposits
of silver, nickel and cobalt, at Cobalt, from
the construction of the Temiskaming and North-
ern Railway, as has been commented on by Prof.
Miller in a recent report; also the asbestos deposits
of Thetford.in like manner,owe much of their deve-
lopment to the Quebec Central Railroad. Many
other cases of simular import unught also be men-
tioned. These, however, are sufficient to suggest, 1f
suggestion is necessary, the great possibilities to be
connccted with the construction of the new Trans-
continental Railway through Northern Ontano,
Quebee and New Brunswick, and of the Grand Trunk
"acific through Northern Briush Columbia.  This hine,
most of it through a new country. together with the
many smaller lines, which will doubtless soon appear
as feeders to it, must undoubtedly open a new era
of development for the provinces whose natural
resources are chicflv in their mineral wealth, as well
as for the wheat ficlds of the prairie. Incidentally,
too, it is for the Government to wmake known the
possible resources of these districts through which the
r.:ii)l\va}' passcs, a3 accurately and as promptly as pos-
sible.

e s A o
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MINING NOTES.

ONTARIO.

The cancellation of wining leases i Untano goes on apaee,
one hundred being cancelled weekly durmg the month of April.
These leases were situated in the distriets of Rainy River North,
Ruiny River South, Thunder Bay, Algoma, and Parry Sound.

‘The Breton Coal Co. has ordered a 120 h.p. Robb-Mumford
hailer for their new mine at Port Malceoln, (. B.

A by-law has been passed by The Mineral Range Iron
Mining Ca., Limited, changing its head office from the city of
Windsor to the village of Bessemer, in the County of Hastings.

‘The Canadian Northern Railway is completing its arrange-
wents for a branch line into the Atikokan iron range. 'The
nmine is now equipped with buildings and machinery, and opera-
tions have commenced, so that ore will be ready to be shipped
30 soon as the (L N, R. is in a position to earry i,

A blast furnace, capable of producing 200 tons of pig iron
er day will, it is exvected, be built shortly on the Niagara
&’minsuln. The gentlemen connected with this venture are
aid to be also interested w the Canada Foundry and Canadian
General Electric Companies. 1t is said that the capital of the
company will he $1,000,000.00.

The Canadian Goldficlds Syndicate, Limited, has declared a
dividend of 13 per cent. on its $600,000 of issued capital stock.
The dividend is for the quarter ending March 31, and is pay-
able Mayv 1. ‘The dividend amounts to $10,500, and the total
of its dividends to date is £93,000. The Canadian Goldficlds
Syvadicate is the owner of 4,260 shares of the Consolidated
Mining and Swelting Company of Canada, Limited, which at
the present valuation of the shares 1s equal to ahout $600,000.

The Dominion Gold Mining & Reduction Company’s works,
at Kenora, were reeently destroyed by fire.  The works com-
prise 2 20 stamp mill, eyanide and chlorination buildings, valued
at between $20,040.00 and £30,000.00. No insurance was
carricd.  The works were bwlt by Messrs. Powers and Linn,
whao subsequently sold them to the Dominion Gold Mining and
Reduction Works Company, in which many local men were
interested.

According to the Portland, Oregon, Telegram, Dr. David
T. Day, chief of the division of Mining and Mineral Resources
of the United States Geologiea) Survey, has found platinum to
exist in paying quantitics i sands brought from the Hootalin-
qua, Y. T. Should these reports be verified, it may well be
that the platinum in these sands will be well worth mining for
on a Jarge scale. The present price of platinum is very high,
and the demand c.\'(-cc(ls the supply.

Principal Galbraith, of the School of Practical Science,
Toronto, gave 2 very interesting addsess vecently before the
Canadian Institute, on “The Microscopic Structure of Iron
and Stecl,” ilustrating his remarks by the aid of lantern slides.
He touched upon the testing of iron and steel, describing briefly
both the chemical and physical methads. The speaker gave
credit for the first micorscopical exawminations to Dr. Sorby.
of Berlin, whose imtial experiments were carried out in 1864.
Notwithstanding the Doctor's undoubted success, his first
paper on the result of his examinations received Intt scant
attention; later the soundness of his deductions was verified,
and the system he advocated is now in use everywhere.

Professor Galbmith's address was well received, and was
yronounced by all those present to have been one of the most
interesting ever delivered hefore the members of the Canadian
Institute.

NOVA SCOTIA.

The Warren Creek Conper Company at Spillimachene has
recently changed hands.  Development work will probably be
started at once.

An_occurrence of molybdenite in important epuantitics is
reparted from the Upper Gatineau region.  The locution is in
the Fowndhip of Egun, about SO miles from the Ottawa River,
and the indications for the minera) are said to be promising.

Mr. John Macintosh, of Ottawa, is reported to have re-
cently bonded the well-known Union Asbestos Mines of Black
Lake. These mines, commonly known as the Wertheim pro-
perty, have been controlled by German capitalists for several
years. The milling plant has a capacity of 100 tous per day,
and the property has been vigourously worked for several years
past, under the efficient management of Me. T. H. Crabtree.

The first mining claim to be staked out on Hudson Bay
has just been registered with the Dominion Government. by Mr.
William Beeeh, of Winnipeg.  Mr. Beech has discovered, in the
vicinity of Fort Churchill, depusits of mica, iron ore and gmrl\itc.
which “are the cause of his making the location. Gold and
copper are also reported from the same region, and Mr. Beech
intends to do further prospecting in the Hudson Bay region
during the carly summer.

Considerable improvements are being made at the Reserve
mine, Cape Breton, which look toward an increased ountput
at that mine.  In the boiler house two Babeock-Wilcox boilers
have heen installed.  Tach boiler has & ceapacity of 250 h.p.,
which, together, will make up a total capacity of 1,800 h.p.,
an increase of about 409%. Tl\c compressor plant. has also been
enlarged, so as to give a eapacity of 10,000 cubic feet of air per
wminute. A hoisting engine of 100 h.p. has been installed on the
Emery scam.

Thé following arn the figures of the German consumption
of forcign copper for the months of January and February, 1905
and 1906, as given by L. Vogelstein & Co., 90-96 Wall Street,
New York, agents for Aron Hirsch & Sohn, Halberstadt, Ger-

manyi— b

1906 1905
Imports...........ooviiail 22,770 tons 15,884 tomns
Exports.. ..ooooiiiiiiii e, 2,500 ¢ 9037«
Consumption. ... o.ovvvinvnn.. 20,261 « 13,947

S Qut of the above 16,968 tons were shipped from the United
tates. -

The Crow’s Nest Pass Clonl Company has paid its second
dividend for 1906, the first having become paid on January 1.
The dividends, which are looked for quarterly, bave thus far
amounted to 887,500.00. The output of coal {for the month of
March) from the Company’s mines was 81,273 tons. The
highest previous record was made in January of this year when
the output reached 73,303 tons. The March output was
divided amongst the three principal collieries as follows:—

CoulCreek . ........... ... ... . 43,701 tons.
Michel ... ..ol e aerreaaans 29,667
Carbonado. . .......... reeeeteeaaae 7,904

. i 81,273 tomns.
‘The coke production for the month was 25,451 tons, which is
considered 2 very satisfactory record.

BRITISH COLUMBIA.

A. 1. A. Robinson has been appointed inspector of ines
for the Temiskaming district.
. It is announced that in consequence of the advance in the
price of arsenic the Deloro mine, in the County of Hastings,
once a large producer, is to be operated again.

A large deposit of foundry sand has_been found on the
farm of H. J. E. Wilcox, near Niagara Falls. Much of the
silicious sand used hitherto has been imported.

Work has been commenced on_mining location LIS, 22,
Lake of the Woods, and ore yielding $3 to the ton is being
taken out.  The owners claim to have the Sultana vein.

—

Considerable activity is being shown at the Canada Corun-
dum Co.’s works at Craigmont. The output is about 300 tons
a month.

In the April number of the Review a reference was made
to the deposit of sodalite near Bancroft. A car load recently
sent to Great Britain is said to have netted $30,000.

The Government of Ontario has announced its intention
to appoint a Provincial Assayer, who will be an official of the
Bureau of Mines.

——

. Hon. . Cochrane, Minister of Tands and Minces, has given
his decision in the dispute over the ownership of the Velvet
mine, in favour of J. 0. Handy, of Pittsburg, who has been in
possession and working it for some time.

Active operations were commenced April 1 at Windy Arm,
B.C', by the syndieate of which Mackenzie & Manu are prominent
members.  Supplics have gone n, and about $20,000 a month
is being spent in development.




.
s

THE CANADIAN MINING REVIEW. 165

The Consolidated Mining and Smelting Company of Canada
Limited, opemting under a Dominion charter, has been licensec
to do business in QOntario. W. D. Matthews, president of the
company, is its authorized attorney.

A gold mine on the farm of John Rhodes, in Elzevir Town-
ship, County of Hastings, is being operated by n Buffalo syn-
dicate. A shaft has been suuk 70 feet, and o 20 ft. vein opened
up, which is said to assay $130 to the ton.

The new board afterwards held a meeting and elected the
following officers: W. E. Gosnell, president; S. M. Brydges,
vice-president; 10 \W. Swannell, sceretary; I E. Morrison,
treasurer.

The North Star mine recently made a shipment of 448
tons in one week, thus bringing the production for the year
up to 1,500 tons, in round numbers. The Aurora has also
entered the shipping Jist. The total shipments of silver-lead
ores for Southeast Kootenay seem to be steadily on the increase.

The Act to reorganize the Department. of Lands and Mines
for Ontario is now in force. ‘The Department presided over by
Hon. Frank Cochrane will henceforth be known as the Depart-
nient of Lands, Forests and Mines. It will have two deputy
heads; Aubrey White having supervision of lands and forests,
and T. W. Gibson, late director of Mines, of the Mining Branch.

The B. A. Pyrite mine, at. Queenshoro, Ont., which was shut
down for a month while a compressor was being installed, is
again working, and shipments of two or three cars a day are
being made. The compressor has a capacity of four drills
with provision for four more. Hoisting and other machinery
have also been added.

Nzison.—It is reported on the authority of Mr. Turner, of
Spokane, that the Sullivan mine at Marysville, East Kootenay,
made a profit of $17,000.00 last month. The shipments from
the Sullivan for the week ending April 14th, were 500 tons,
and for the year thius far 6,920 tons, The Sullivan is the largest
producer in the district, next to the St. Eugene.

Lanoeauv.—Some important development work was done
during last scason on the Grand Solo group, which consists
chicfly of two claims near the head of Canyon Creek. Develop-
ment consists of a drift of 125 feet along a four foot ledge, which
has a pay streak of 22 inches of quartz and grey copper. One
streak of four inches is said to carry 1,500 oz. of silver and 12%,
of copper.

The Bruce Copper Mines, which recently passed into the
hands of the Copper Mining and Smelting Co. of Ontario, com-
posed principally of English capitalists, are about ready to
start work, after a four yecar close down. Tt is understood that
a smelter is to be built.  The Ontario Legislature will be asked
to pass an act to validate a by-law of the municipality, fixing
the assessment of the property for a period of ten years.

The fifth annual meeting of the Similkameen Valley Coal
Comgany was held recently at Nelson. The reorganization of
the Company was proceeded with. The former board of diree-
tors was retired by resolution and the following gentlemen were
duly clected to the positions thus made vacant: W. E. Gosneli,
S. M. Brydges, F. E. Morrison, G. Tiemey, H. G. Goodeye, 1. G.
Nelson and F. W. Swannell.

Koorexay.—The Canadian Metal Company has bonded
the Giant mine at Spillimachene. This is a low grade zinc and
silver-lead property, having a large amount of oré developed.
The ore body is about 200 feet n width, and is exposed for
about 400 feet. The ore will be mined by quarrying, a2 con-
centrator built, and the concentrates shipped to the company’s
smelters at Frank and Pilot Bay. The property is valued at
§100,000.

Advices from North{)ort state that the Le Roi smelter will
resmne operations on May Ist. A considerable amount of
custom ore is said to have been promised the smelter from
mines in the vicinity. As much of the ore which goes to North-
vort has to be roasted, the time required for this operation
Eas well as for the accumulation of a reasonable reserve before
beginning work) will probably cause some time to clapse hefore
the furnaces are actually blown in.

The Canada Gold and Hydraulic Dredging Co., in which a
number of Toronto people are interested,, obtained recently a
British Coluinbia charter, and the right to operate on the
Fraser River, where they have sccured three claims opposite
Cayoosh Creck. These claims extend 1,500 yards on the face
and run back 700 yards and go two feet below low water mark,
The Iowa Company 48 operating the adjoining property and
paying handsome dividends.

-
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At ameeting of the Engineers Club of Toronto, a paper on
the Electrical Production of Iron and Steel, by J. W. Evans,
of Deseronto, was, in the absence of the author, read by Prof.
G. R. Mickle. At its close the conclugions arrived at were
severely criticised by Mr. Samuel Groves, editor of the Canadian
Engineer, who declared them to be wholly fallacious. A lively
discugsion ensued. Mr. Evans does not think that on the
ground of cconomy the electric furnace can as vet compete
with the blast furnace.

The Moose Mountain iron deposit, to which the James Bay
Railway is being extended, is said to be one of the largest and
best known, It was not intended to build the railway north
of Sudbury at present, but a personal inspection by I. D. Mann
led to an agreement with the Moose Mountain Mining Co. to
extend the road to a point 25 miles north, with a spur to the
mine. A short line will also be built from the vicinity of the
crossing over French River to some point on the Georgian BBay,
probably The Key, where there is a good harbonr.

The Ontario Government has determined to appoint a
Mining Commissioner, who will he free from political influence,
and relieve the Minister of Lands, Forests and Mines of work
which now takes up much of his time. The Commissioner
will hear appeals from the findings of inspectors and® mining
recorders, disputed elaims, ete., visiting the localities involved
when necessary, and obtaining information by personal inquiry
and observation. His work will be largely judicial.  Appeals
from his rulings to the Divisional Court at Toronto \\‘Ih be
possible.

The ‘Thorold Natural Gas Co., incorporated some time
since, has been prevented from carrying on opertions by the
action of the St. Catharines Natuml Gas Co., which obtained
an injunction to prevent an agreement entered into with the
Niagara Peninsula Co. from being carried out. The Thorold
Co. had agreed to take over the pipe line to, and the services
in Thorold, and to supply that town with gas, but i conse-
(Iuencc of the injunction has, heyond hecoming meorporated,
done no business. In the meantime, though the pipes aie d,
Thorold is without natural gas. The matter may come before
the courts.

Bouxvanry,—The monthly statement of the Granby Con-
solidated, for March, shows some interesting figures in its cost
sheets.  Its mining costs were 3.76 cents a pound; freight 1.18
cents; smelting 6.64 cents; gencral expenses *72 cents:—total
12,2 cents; foreign ore cost 1.08 cents, making a total cost 13.28
cents a pound. Deducting gold and silver values of $6.94 the
net cost of the smelter in %Mtish Columbia was $6.34. The
cost landed in New York was 8.34 cents, and the profit for the
month 9.71 cents per pound on the copper output. The pre-
sent. monthly output may be stated at 1,750,000 Ibs. of copper
30,000 oz. of silver, and 5,300 oz. of gold.

While excavating for the compressor a new vein, six
feet wide, of rich ore was struck. This will he followed up.
Inquiries have heen received from a number of places, including
(ilasgow, Scotland, for the ore. ‘The company has shipped 750
tons to Buffalo, and more is demanded. ‘The company.expects
to be shipping ten car loads a day within a year. A survey
has been made for a spur line of the Bay of Quinte Railway to
the mine. Tt is in contemplation, The installment of an
clectric [)l:mt. is one of the probabilitics of the future, as water
power about three miles distant being available.  The company
expects to open up other pyrites mines in the Hastings district
as the demand for their product is growing.

Mr. E. T. Corkill, inspector of the Bureau of Mines for
Ontario, is responsihle for the following:—In the Lake of the
Woads district four mines are working—the Sultana, Bully Boy,
Combine, and Olympia. The Sultana’s is the only stamp mill
running. At Gold Rock, Upper Lake Manitou, ext(ensive works
arc being put in at the Laurentian mine. The stamp mill is
about ready to go into operation. The reports which have
found their way into the newspapers about seams of gold three
inches thick at this mine are, of course, very much exaggerated.
The Paymaster, Little Master and two or three others are getting
in machinery.  On Eagle Lake the Eldorado is working on
development, and has a two stamp mill.

. A suit of some interest, in which the Mines Contract Co.
is plaintiffi and the Great North West Mining Co. is defendant,
is before the courts, The plaintifis sold to the defendants a
number of claims, taking part in cash and part in paid-up stock,
and undertook to act as agents for the defendants. Certain
moneys were also advanced. In consequence of disagree-
ments among the defendants these sums have not been repaid,
and action was brought to obtain a settlement. Among the
properties handed over was the Indian Joe mine, four miles
north of the Mikado, on the Lake of the Woods, where defen-
dants have about 2,000 tons of ore on the dunip, and a full

res
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equipment. of machinery, and were arranging to put w a_forty-
stamp mill when the difliculties arose. ~ The matters in dis-
pute have been sllowed to stand till the annual meeting of
defendants company, when it is hoped an arrangement. will be
arrived at.

According to the Fernie Free Press of April 27th, the pay-
1’:0” of the Crow’s Nest Pass Coal Company for March was as
ollows:— :

ConlCreck mines. .. .oveivireiiniiierereererenns £07,472.70
| T o 0 1 6,709.00
Michel .. . e 52,422.95
Carbonado . ......ooou.a.., bt 12,549.20
B\Y R L | R 2 4 A 2,210.70
Wardrop .. o e i 1,341.40

e | 3142,705.95

This pay roll is considerably in the lead of the previous
record.  The highest sum reached in 1905 was in July, when
the pay-roll was $134,278.40.

Tran.~The lead returns of the Trail smelter for Sarch
show an incrense in the tota) shipments, but a reduction in
the number of shippers.  The returns are as follows:—

Mine. Ore, Lbs.  Lead, Lbs
AmericanBoy.. ...l 37,988 15,369
LoneBachelor. . ...ooviiiii i, 73,542 33,818
NorthStar. . ..o viiiviiiieniiienn. 772,610 297,970
Rambler................ I, 41,200 1,854
St.Eugene. . ..ooiiiiiiiiiii i 3,341,250 1,936,672

o 4,266,799 2,285,683

Rossranp.—Shipments from the Rossland camp for the
week ending April 7th, were as follows:—

CentreStar..........covvvne. 3,000 tons.
IeRol.. ....ooviiiiieant, 2,400 tons.
leRoiNo. 2., ...t 530 tons.
LeRot(milled) ............... 1,200 tons.
Total fortheweek............... 7,140 tons.

and for the year, 84,065 tons.

BOOK REVIEWS.

We are in rcccH)t of a copy of the Gth edition of “A
Treatise on Ore and Stone Mining,”’ by Foster, revised and
enlarged by Bennett H. Brough. When the fifth edition of
this standard work was published in the spring of 1904, Sir
Clement Le Neve Foster stated that he had made good a few
defects, but that he hoped to re-write the work before another
edition should be required. This hope was destined not to be
fultilled, as the author passed away very shortly after he had
penned these words. The new edition was brought out under
the cditorial supervision of Mr. Bennett 11. Brough, and he is
to be congratulated upon the very excellent and careful work he
has putintoit.

The book is so well known to mining men that nothing
would be gained by a detailed review of its contents, suffice
it to say, ﬁmt the additions and illustrations describing recent
changes and improvements in the mining industry have been
considerable, and such, as it 15 believed, the author himself
would have made had he survived to carry out the work. An
especial attempt has been made to include comprehensive in-
formation that would be useful to mining engineers in distant
regions, where reference libraries are not accessible. The
main divisions of the work are; the occurrence of minerals,
boring, breaking ground, supporting excavations, exploitation,
haulage, hoisting, drainage, ventilation, lighting, access, dress-
ing, legislation, condition of the miner, accidents and ' the
)nncipTes of employment of mining labour—from which it will
se seen that the scheme of the work is ambitious. It shouid
be on the shelves of every mining engineer. This book is pub-
lished by Messrs. Charles Griffin & Co., London, the price being
thirty-four shillings sterling.

COMPANY MEETINGS AND REPORTS.

At the A(I)ril meeting of the directors of the Granby Con-
solidated, held at the company’s office New York City, a three
per cent. dividend was declared on the outstanding shares of
the commpany, which amount to 1,350,000 shares. This makes
the dividend cqual to that paid in January, namely, $405,000.
No statement was given out as to whether this is a semi-annual
or a quarterly dividend. The dividends thus far paid by the
Granby are as follows:—

December 16th, i903............... $133,630.00
January 15th, 1906. ........ ...... 405,000.00
May 15th, 1906 . ... ............... 405,000.00

$944,630.00

It is intimated that, by the end of the current year, the Granby
will have raised its output to 2,800,000 1bs. of copper per month,

Notice has been received of the declaration of a dividend
by the directors of the Consolidated Mining and Smelting
Compnnly of Canada, Ltd., for the first quarter of the year
1906. The dividend is 23 per cent. The dircetors state that
it is one of a series of quarterly dividends that will be paid
at the mte of not less than 10% per annum. The Consolidated
Mining & Smelting Company is reported to be in good condi-
tion, inasmuch as it does not depend on any single mine, or
upon any single mining district, but “its interest and business
is so divemsified as to minimize, as far as possible, the speeu-
lative element.” A policy of the company, which will do it
much good in the future, and which should expand its sphere
of operation and increase its dividends, is to acquire new pro-
perties where they have been favourably reported on by re-
puatable experts.

DALHOUSIE UNIVERSITY SUMMER SCHOOL
OF MINING.

The Summer School of Mining of Dalhousie University
began its session of 1906 on Saturday, April 28th, at Clements-
port, Dighy Co., N.S. Tt will last for five weeks, closing at
Stellarton, Saturday, June 2nd. The students of the third
year in Miningz Engineering at Dalhousie are accompanied by
’rofs. J. E. Woodman and I. H. Sexton. The first ten days
will be spent in geological field work in the Bear River Basin,
correlating other parts of the Basin with the scctions on Bear
River surveved by the Summer School in 1904, Iron ore
deposits are to be studied at Torbrook, Nictaux, Brookfield,
and Londonderry. Blast. furnace practice, foundry work,
open hearth manipulation, and rolling mill methods will be
observed in Londonderry and Ferrona. Gold mining and
milling will be studied in various camps—Caribou wines, Har-
rigan Cove, Isaac’s Harbor, Seal Harbor, and Forest Hill.
Coal mining methods will be examined in Stellarton, Westville
and Tharbura.

A USEFUL MACHINE.

Recognizing the need of a portable blacksmithing forge
suitable for prospecting parties going into the bush, Messrs.
W. H. C. Mussen & Co., of Montreal, have put in stock a new
compact and light-weight fan forge which is entirely enclosed
in a stout sheet iron casing having no projecting parts.

This outfit is a new departure m\é is designed to meet the
requirements of Railroad and Bridge Contractors, as well as
Prospectors. The latter will find the smaller size very conve-
nient as it measures only 18” high and has a hearth 18” x 18"
and weighs only 94 lbs, In addition to this the design is such
that breakage is practically impossible. This feature we feel
will particularly appeal to those engaged in outdoor work, as so
many of the Forges now m usc are casily broken through being
up set or being struck by some article. The fan arrangement
o} the Blower is similar to the general type and the lever is
direct connected to the 127 fan, which gives a powerful and
steady draft. :

This forge can be put in a canoe, packed on the hack, or
on a mule, or otherwise transported without difficulty or damage,
It,t is warmly commended to the attention of prospectors and
others.

NOVA SCOTIA MINING.

A considerable number of areas were taken up during the
month of April, particularly in the Wagamatkook District.

'Il‘he following is a sumumary of areas applied for during
month:— :

DisTRICT. Angas.
Lawrenctown .. .ccvenvernnnnsennann RN 45
Midlers Lake. . oot iiieniiereerenieennnrenerorennenenen 94
Liscomb Mills. oo o oivirii ittt it ieieeeirannnnnnn 12
Harrigan Cove. . ..o viiiiiiiiiiiiiiiiiiiiieniiinienen 71
SouthUniacke .. coovviiiiiiiiiiiiieneiiieieneneanns 12
Wagamatkook . ..ot ittt iiiieitniiaanaanas 109
VoglersCove «.ovvvivii ittt i e 16
TRIPSIZAE. ..o i et 15
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Gold RAVEE. . ov vttt ittt ettt enaaaan 5
Mt UNICKE. oottt ittt et 15
L0 R 12
CowBay .o v i e e 37
StOTINONL. . o ittt ettt et i ieaaaaas

Lochaber. .........covviiiiiianne,
Brookfield .....oiiiniiiinii it i it
Whycocomagh .. ...o.oiii i
RN EeW . ot ittt i et it ettt e
g e S o 1Y S
Waterville ........oooovini il i iirieeiis e
Salmon River.. ..ottt it e it e e
Montague. . ... oo

The only crushings to hand for the month are as follows:—

MLt Tons oz. dust grs.
Oldham Sterling Gold Co.—Oldham District... 160 212 0 0
J. A. Crease Mill—Mt. Uniacke. . ..o vvvvn ... 2 21 5 0

THE DOMINION COAL COMPANY’S OUTPUT.

‘The output of the Dominion Coal Company for the month
of april was as follows:—

No. 1 Colliery. .. oot 47,957
2 PP 18,697
L S 30,802
S T N 13,995
R TN 55,472
DL J O A P 6,199
S (O 14,487
S T PP 15,872
R PN 32,636
Total ... ..o 296,417 tons

Shipments; 203,349 tons.

THE MINING AND INDUSTRIAL SHARE MARKET

(Sk)cciully reI{orted for the Canadian Mining Review, by Robert
Meredith & Co., Mining Brokers, 57 St. Francois Xavier
Street, Montreal.)

The prices of mining stocks have been receding during
the past few days. Transactiohs have not been large; but
the demand has been largely withdrawn, owing to the fact that
it hag been impossible to procure any fairly large amounts of
stock by bidding.

The Mining Lxchange has experienced considerable diffi-
culty in forming a list of stocks which will receive official sanc-
tion, from the fact that popular favor seems to be turning to
the Cobalt stocks, and these stocks are as yet little known.

British Columbia properties are improving and there is
more “dona fide” mining going on in that province than cver
before, but the public intcrest is not at present centered on
British Columbia.

Industrial shares have been fairly active, but on comparing
prices with those obtaining last month, it is found they are in
the main a shade lower. This is due to their being mostly
of a speculative character, and are, hence affected, by the money
market, which of late has been stringent.

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

Can. Consolidated Mines............ccvvvven.. 130 132
Can.Gold Fields. .........ccovvvivieninnnnnnn. 7 74
Granby Consolidated...................cvnne.. 13 13}
RamblerCariboo. ......ooveivverveiernnnnn.. 32 34
NorthStar. . ... .. i ettt 03 05
Monte Cristo. ...vuvieveeiiieennsrorernnnennns 2 3
White Bear. ... .oiiiiiiiiiiiiiiiiieriierenne. 1) 2

Calfornia. .. ..iiininiiiieiiiieiieennnnnnennns 13 3
Virginia. .. oot i i e 2 5
Deer Trail.. ..o it i iiiiennn, 13 2

International Coal............ ... oiiiilL. 34 36
L 1Y - W 2 33

JUMbO L. i i e e e 23 25
Cariboo-MeKinney. . ...ovvviieniiinennnnennnn 1y =23
Dominion Coal. (common). .......cevvvvvunnnn. 74 77

Dominion Coal. (preferred). .. ....ooiiiiinia... 116 119
Dominion Iron & Steel. (common)............... 283 29
Dominion Iron & Steel (preferred). .............. 743 7
Intercolonial Coal (common)........ovvvvven... 80 86
Intercolonial Coal (preferred)..........ooooiuit 98 100
NovaScotiaSteel &Coal..........coiiiiieinin. 62 (3%
Nova Scotia Steel & Coal (preferred).............. 118 120

THE ELECTRIC SMELTING OF IRON.

‘The Engineering supplement of the London 7'imes, published
recently a criticism upon the electric smelting of iron, as reported
by the Canadian press. Referring to Dr. Haanel’s experiiments
at Sault Ste. Marie, it said:

A considerable amount of glorification appeared to be
manifested in the Canadian press on account of the success of
Dr. Haanel, Canadian Superintendent of Mines, in turning out
some 50 tons of pig iron by clectricity. It is stated that the
following (among other) facts have been fully established by
the experiments at Sault Ste. Marie:—

1. Canadian ores, chiefly magnetite, can be cconomically
smelted by the clectro-thermie process.

2, Ores of high sulphur content can be made into pig iron
containing only a few thousandths of sulphur.

3. The sillicon content can be varied as required for the
class of pig to be produced.

4. Titaniferous iron ores containing up to 5 per cent. can
be successfully treated by the electro-thermic process.

We are informed that the consequence of the recent electric
smelting operations would be “that Canada can undertake
for itself the iron and steel industry, and will not in futurc have
to import coal or ore for that purpose; that Canadian Manu-
facturers will make from Canadian products tools and agricul-
tural implements, build bridges, boats, and milways, and make
the machinery to be used in thousands of busy factories.”
Without the slightest wish to decry the value of Dr. Haanel's
researches, it nm{ be pointed out that the premises are rather
slender for the bold assumptions contained in the foregoing
and other newspaper articles. Dr. Haanel, we believe, has no
practical aequaintance with stecl manufacture, and, although
an able man in his own sphere—that of a pure physicist—would
find great difficulty (at all events, anywhere away from Canada)
in obtaining any credit as an authority on the manufacture of
iron or steel. There is no doubt that something on a large
and, J)cr)mps, even a commercial, scale will be set on foot in
Canada for the electric selting of ores. It is stated, in fact,
that the Lake Superior Power Corporation have decided to
acquire the Government plant for the purpose of converting
their stock of briquetted ore into marketable ferro-nickel pig.
But altogether it may be said that the experiments so far have
been conducted on much too small a scale to warrant any de-
finite conclusion as to the results of 2 trial on an actual com-
mercial basis.

THE SILVER MARKET.

Most notable features in the Market for bar silver in the last.
year was a steady increase in price, until, on December 20th,
silver was sold in New York as high as 66 cents troy ounce and
the London quotation reached 30 5-16d a standard ounce. This
was the highest price obtainable for silver since 1896. There
has, hewever, been a steady improvement in price during the
last four years. The average New York quotation for 1902
was 32.16 cents an ounce; for 1903, 53.57 cents; for 1904, 57.32
cents, and for 1905 the average will excced 60 cents. The
lowest monthly average in 1902 was 49.07 and the highest 55.56.
In 1903 the lowest monthly average was 48.72 and the highest
60.37. In 1904 the Jowest overage was 53.43 and the highest
60.56. In 1905 the lowest monthly average was 56.60, and
the average for the month of December will exceed 65 cents.
Increased wealth and population of the world are continually
requiring increased coinage of silver, hoth for countriessusing
silver alone and for subsidiary coinage of so-called gold countries.
In the last ten years consumption of silver in arts and manu-
factnres has increased from about 16 per cent. of the world's
production to 30 per cent. The result has been a consumption
of silver in the last year largely in excess of production, and
as no stocks of bar siver are held or have been held in any
market for several years, this over consumption has been supplied
by denuding silver using countrics of their coinage. In the last
few months there has been sold from the Mexican circulation and
Mexican reserve held against paper circulation probably $20,000,-
000. This scems to indicate that the Mexican Government intends
to issue gold certificates to take the place of currency, which must
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be retired through sale of silver dollar reserves.  So long as this
process continues and this supply is upon the world’s market
at approximately the curreney ratio adopted by Mexico, namely
50 cents gold f{or a silver dollar, the si‘\'or market cannot mi
vance too much, if any, beyond the present market price of
65 cents to 60 vents; but as soon as this supply is exhausted
or withdrawn from the inarket there seems no reason to doubt
that the price prevating before the closing of the India mints
can be confidently expected.

SUMMER SCHOOL OF MINING, McGILL
UNIVERSITY.

The Summer School of Mining of MeGill University opened
on April 19th, and will be conducted chiefly in the mining
districts of Nova Scatin.  The elass, which is a large one, will
first visit the gold mumng region of Oldham, N.8., after which
the coal distriet about Sydney will be studied with some care,
and a visit made to Newfoundland. The party is in charge
of Dr. Adams and Dr. Porter. The entire trip will occupy
about six weeks.

MINING INCORPORATIONS.

ONTARIO AND QUEBEC.

“Coppers Limited.”  Capital, $2,000,000.00, in shares of
$100.00 cach. Head Office, Montreal.

Canadian  Yukon Mining Company, Limited.—Capital,
£100,000.00, in shares of 310.00 cach. Head Office, ‘Toronto.

International Gold Dredging Company, Limited.—Capital,
(S)l,()()(),O()0.00, in shares of $100.00 ench. Head Office, Ottawa,
nt.

Wonderland Silver Mining Company, Limited.—Capital,
£250,000.00, in shares of $1.00 each. Head Office, Windsor,
Ont. Provisional Dircctors: Messrs., Frank Shoonmaker, Ed-
mond Peabody, William Stone, Halda Irish and Elias Scllers,

‘The Mines Publishing Company, Limited—Capital, $40,-
000.00, in shares of $50,00 each. Head Office, Toronto. Pro-
visional Directors: Messrs. John Michael Ferguson, James John
Harpell and James Edward Day:.

The Sterling Silver Cobalt Mining Company, Limited.—
Capital, $600,000.00, in shares of $1.00 each. Head Office,
Toronto. Provisional Directors: Joseph Gonder Beam, John
Rabertson and Thomas Ernest McCracken.

The Silver City Mining (‘ompm\Iy, Limited.—Cajutal,
$350,000.00, m shares of $1.00 cach. Head Office, Windsor,
Ont. Provistonal Directors: Messrs. Iarry Sydney Pritchard,
John Lewis and Frederic Watt.

The Florence Mining Company, Limited.—Capital, $100,-
000.00, in shares of 31.00 each. Mead Office, Toronto. Pro-
visional Directors: Messrs. Harry Sydney Pritehard, John Lewis
and Frederic Watt.

Cobalt Silver Queen, Limited.—Capital, $1,500,000.00, in
shares of $1.00 each. Head Office, Cobalt, Ont. Provisional
Dircctors: Messrs. Francis Robert Latchford, Frank L. Culver
and Robert Wm, Gordon.

Silver Horn Mining Company, Limited.—Capital, $50,000.00,
in shares of §50.00 each. Head Office, Toronto. Provisional
Directors: Messrs. Alfred Bicknell, James William Bain, Gerard
gg'ilckcnridge Strathy, Leigh Clow Todd and Joseph Edward

iley.

Cobalt Townsite Mining Company, Limited.—Capital,
$100,000.00, in shares of $1.00 cach. Head Office, North Bay,
Onta¥io. Drovisional Directors® Messrs. Jno. Mackay, Rupert
Simpson, Alfred James Young, Andrew Santerre, Clement. Albert
Foster and Geo. Taylor.

The Douglas Milling Con?):my Limited.—Capital, $40,-
000.00, in shares of $10.00 each. Head Office, Douglas, Ont.
Provisional Directors. Messrs. John Knight, Charles McGaghran,
Silas Shaver Stitt, Thomas Monaghan Thrasher, Alex. McEachen
and Owen Enright.

The Silver Bell Mining Com{mny, Limited.—Capital $250,-
000.00, in_shares of $1.00 each. Head Office, North Bay.
Provisional Directors: Messrs. John William Richardson, Thomas
Charles Begg, Edgar Brandon, Arthur Cecil Rorabeck and Geo.
Brown McConachie.

The Silverland Development Com]mn{, Limited.—Capital,
$1,000,000.00, in shares of 31.00 cach. Head Office, Toronto.
Provisional  Directors: Edwin James Hardy Pauley, Ernest
Reginald Clarkson, Blanche Bishop Pauley, Colonel Wim. Wylie
Rice and Frederick Ashdown Fenton.

Montreal Cobalt Mining Company, Limited.—Capital,
$500,000.00, in shares of $1.00e¢ach. Iead Office, Toronto,
Provisional Directors: Messrs, Hamilton Bender Wills,” Whitford
Vandusen, Wm. David Scott, John Charles Colling and John
Samuel Humberston,

The Shakespeare Development Company, Limited.—
Capital, $300,000.00, in shares of $1.00 cach. Iead Office,
Sault Ste. Marie, Ontario. Provisional Dircctors: Messrs. James
Miller, Harry William Iivenden, Wim. Howard Hearst, John
MeKay and James Leland Darling.

Peterson Lake Silver Cobalt Mining Company, Limited.—
Capital, $3,000,000.00, in shares of $1.00 ench. lead Office,
‘Faronto. Provisional Dircctors: Messrs. Bartle Edward Bull,
Joseph Montgomery, James Geo. Shaw, James Graham Strong
and William Roland Williams.

Star Silver Cobalt Mining Company, Limited.—Capital,
$2,000.000,00, in shares of $1.00 cach. lHead Office, Toronto.
Provisional Direcfors: Messrs, John Meen, John Arthur Shaw,
Joseph  Montgomery, William Roland Williams and  Bartle
Fdward Bull.

BRITISH COLUMBIA.

Bear Hydmulic Mining Company, Limited.—Capital,

$250,000.00, in shares of $1.00 each.

The Canada Gold Hydraulic and Dredging Company, Ltd.—
Capital, $250,000.00, in shares of §1.00 each.

The Canada Minc and Smelter Supply Company, Limited.
Capital, 8150,000.00, in shares of $1.00 each.

The Islands Copper Company, Limited.—Capital, $1,000,-
000.00, in shares of $1.00 each.

Prince Henry Mining Company, Limited.~Capital, 8500,-
000.00, in shares of $1.00 cach.

MINING MEN.

Mr. A. J. MacMillan, Managing Director of the Le Roi,
has reeently returned to Rossland from London.

Dr. A. W. G. Wilson, who for the past four years has been
senior demonstrator in geology at  McGill University, has
severed his connection with that institution, in order to devote
his time to his private practice as Mining Geologist, etc.  Dr.
Wilson’s address is 197 Park Avenue, .\?omrcal, Dr. Wilson
will spend the summer in investigating the economic geology
of regions lying between the line of the Transcontinental Railway
and James Bay, in which work he will be assisted by Prof. Joha
A. Dresser, of Montreal, whose thorough knowledge of the
Huroman System in the Eastern Townships will be of greay
value to Dr. Wilson,

COAL NOTES.

The following were the Dominion Coal (‘omqany’s output
and shipments for March, 1906:—No. 1, 47,748; No. 2, 53,557;
No. 3, 32,612; No. 4, 48,186; No. 5, 60,120; No. 6, 7,632; No. 7,
13,567; No. 8, 14,367; No. 9, 32,431. Total output, 310.220,

The shipments were 178,182 tons.

CONXNORS v. DOMINION COAIL COMPAGY, LIMITED.

The action in this case was brought against the Company
by an employee for rctainini; wages due, the latter owing money
at the Company's store. The decision was given by Magistrates
J. J. MacDonald and Heetor McDonald, of Glace Bay, in favour
of the plamuff, and 2 minimum fine, $50.00, was imposed on
the Company., It is understood the company will not carry
the case to a higher court. This is the first case that has been
decided against the Dominion Coal Company:.

INDUSTRIAL NOTES.

A number of machines of similar ca‘pacity are bcin§ built
by The Westinghouse Machine Compuny for large power h
in New York, Brooklyn, and other cities.

oUSCs
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The Jenckes Machine Company, Limited, of Sherbrooke,
Que., has recently shipped a 250 h.p. cleetric hoist to the Granby
smelter at Phenix. B.C.

The Alasha Treadwell Gold Mining Company, ~‘Frendwell,
Alasha, recently ondered a 20 x 48 double drumn, direet neting
hoisting engine from the Allis-Chalmers Company, Milwaukee.

The infringement, which formed the basis of this suit was
the using of Sheefer Alternating Current, integrating wattmeters
manufactured by the Diamond Meter Company of Peorin, Il
Thig is the same patent on which E. B. Latham & Company
of New York City, dealers in Sheefer Wattmeters, was enjoined
on November dth, 1905,

The Sullivan Machinery Company, of Chicago, which was
one of the sufferers by the recent upheaval m San Francsco,
has now opcned temporary offices at 1010 Washington Street,
Qakland, Calif.  Far from being daunted by the recent disaster,
they will now carry an mcreased stock of rock dnlls and arw
compressors, together with the separate parts of these machines.
The manager is Mr. H. 'I. Walsh.

The Westinghouse Machine Company, during the months
of February and” March, received orders for 35 steam turbines
aggregating approximately 50,000 Brake Horse Power capacity,
to be used by traasportation companies chiefly.

The largest is of 7,500 ILW. capacity, or 11,000 Brake
Horse Power, and will be installed by the Transit Development
Co., of Brooklyn. .

The United States Cireuit Court for the Northern District of
New York, a few days ago, filed a decree enjoining the defendant
in the case of the General Tleetric Company vs. the Madison
County Gas & Electric Co. from using alternating current
integrating wattmeters or other motor devices embodying a
yrovision for securing an approximate 90 phase adjustment by
induced circuit.

We are in_receipt of onc of a scries of fifty multichrome
cards, giving views of Swiss scenery, which the Alis-Chalmers
Company are sending to their customers, as an advertisement
of the Schindler Bolting Cloth, which they furnish to millers.
These views are the finest specimens of their kind that the
company has found it possible to procure, and are certainly
examples of most. excellent work.

The annual report of the Bell’'s Ashestos Company, Limited,
London, England, for the ycar 1905, is to hand. “The result
of the year’s operations is a net profit of £18,575 15s. 2d. At
the annual meeting the directors recommended the payment
of a dividénd of 1249, per annum, free of income tax, on the
30th of April. The affairs of the Company are in a flounshing
condition. Additions to the buildings and plant at the Green-
wich factory have Leen completed, and the sale of the com-
pany’s estates in Canada cffected, the company’s requirements
of raw material having been amply proteated.

. The Westinghouse Machine Company has begun a third
suit against the Allis-Chalmers Company, in which infringement
of another Westinghouse-Parsons steam turbine patent is al-
leged. The bil! was filed in the Circuit Court for the District
of New Jersey, and the Westinghouse Company charges the
Allis-Chalmers éompany with infringement of patent No. 788,830
owned by the Westinghouse Machine Company.

This patent covers the construction of the rotating clement
of the turbine as used by the Westinghouse Machine Company
and the Allis-Chaliers Company. The suit was filed on Wednes-
day, April 11th.

—me—

The Westinghouse Machine Company, of East Pittsburg,
Pa., has recently contracted with the Olean Street Railway
Company to install in their power house at Ceres, N.Y., two
gas cngines for supplying current to_the Olean Street Railway,
serving Olean, Ceres, Boliva, ete.  In the near future, power
will also be supplied to an interurban railway system between
Olean and Salamanca, N.Y., a distance of 15 miles. They will
operate on natural gas having a calorific value of approximately
1000 B.T.U., which fuel is very plentiful in this territory. At
present the Olean Street Railway Company has a steam’ power
plant in service, burning gas under boilers, and a large saving
is expected in using gas power.

The Canadian Westinghouse Company, I.td., has sceured
several important contracts recently, among which are:—

One for supplying the Provincial Light, Heat & Power
Com]):my with apparatus to be used in the development of
another large water power plant near Montreal. The initial
installation will consist of three 3750 IK.W., revolving field,
alternating current, water wheel driven generators of 4,000 volts,

three phase, 7,200 alternations; also twelve 2,500 K.W.. 44,000
volts, oil ansulnted, water cooled transformers. This new
power station will be used for snpplying additional power to
the Montreal Light, Heat & Power Company at Moutreal.  The
step-up transformers will be wound for 4,000 to 44,000 volts,
and the lowering from 40,000 to 12,500 volts. The transnmission
line is about 40 miles in length.

——

The Washington Portland Cement Company’s new plant,
loeated in Skagit County, Washington, on the Skagit branch
of the Great Northern Railway, between Anacortes and Rock-
port about 104 miles northwest of Secattle, which was bhegun
carly last spring, is expeeted to be ready for operation by the
end of April. “"The equipment, both for power and cement
making, is, in many respects, worthy of note, being furnished
by a single concern, the Allis-Chalmers Company of slilwnukcc,
whose hydraulic turbine will furnish power to a generator,
which in turn will supply current for a full equipment of motors,
mounted direetly on the various machines used in the modern
process of Portland Cement manufacture. It is the intention
of the building company to bring the capacity of the plant
up to ' e capacity of 3,000 bbls. per day by adding two kilns
awn time.

One for the Northern Electric & Mfz. Company, of Mont-
real, for a second 300 K.W,, Westinghouse-Parsons turbo-
generator unit, to be installed alongside of one of the same
capacity now in service. The generator is a 220 volt, three
phase, 7,200 alternation machine, operating at 3,600 r.p.m.
while the turbine will operate at 150 pounds stecam pressure
with 100 degrees superheat. Also, The Yuhon Consolidated
Company, Ltd., have placed a contract for the following: ‘Three
100 h.l’. 3-phase, 60 eycle, 400 volt, type I' mbtors; three 15
H.P,, 3-phase, 60 cycle, 400 volt, type I' motors; three 50 .1,
850 r.p.m., 3-phase, 60 cycles, 4100 \'o&tv, constant speed induction
motors; three 30 H.P. motors; three 20 H.P., 1,120 rp.m.
motors; three 15 H.P. 850 r.p.m. motors; three 74 H.P., 1,700
r.p.m. notors; nine 75 K.\W,, oil insulated, self cooling trans-
formers; two 625 K.W., 3-phase, 60 cycle, 2,000 volts, 415
r.p.m., A.C. generators, and two 17 K.W., type S exciters for
sune; one 1 pancel switchboard for controlling the above; four
250 K.W., oil insulated, oil cooled transformers and four 200
KW, transformers, same type.

COBALT NEWS,

Two more compressor plants are being installed at Cobalt—
at the Drummond and Jacobs properties at Kerr Lake.

Machinery is being_ installed by the Cobalt Silver Quecn
Co., at the Stormont mine, and the Company expects to have
its first car load of ore on the market by May 15.

The Toronto Cobalt Mining Co. is devcloping its property
on Sasaginaga Lake adjoining the Tretheway mine. The
Buffalo and Hudson Bay mines are on adjacent propertics.

The Cobalt Hotel Company (Limited) hus been incorporated,
to carry on an hotel busmess at Cobalt. It has a capital of
$30,000.

The report of a find of Cobalt orc at Montreal River has
been confirmed. The property has been purchased by Mr.
C. L. Hauson. It is situated 13 wmiles from Latchford station
on the T. & N. O. Railway.

1t is reported at the Bureau of Mines that a vein of Asbestos,
ten feet wide, has been discovered in the township of Coleman
near the boundary of Bucke, but the quality has not yet been
determined.

The second edition of part 11 of the Ontario Bureau of
Mines, Report, dealing with Cobalt wire, contains a deseription
of thye Cobalt ores of Saxon?’ and a copy of a French Map of
(“anuda published in 1744, showing a part of the Temiskaming
district.

The Wright silver-lead mine, six miles from Haileybury,
cu the cast side of Lahe Temiskaming, isreported to have been
sold to McMartin Bros., of the La Rose mine, for £50,000.
Fifty men will be employed. This is one.of the oldest silver
mines in Canada. It has a 38 foot ledge.

The Glendinning or University mine at Cobalt, owned by
three students of the School of Practical Science at Toronto,
which made its first shipment of ore in November, has produced
up to date about S$100,000. It is now well cquipped for
cconomical work.

.. Professor W. G. Miller, provincial geologist, left Toronto
with a party, the first week in May, to make a thorough exa-
mination and topographical survey of the Gillies limits, which
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the government has announced its intention of holding and
working for the benefit of the provinee. Prof. Miller expeets
to be engaged on the work a good part of the summer.

Another sale of mining property reported from Cobalt is
that of the Nova Scotia mine to a syndicate composed of Messrs,
Jas, A Ogilvie and J. A, Jacobs, of Montreal, A, F. Maclaren,
M.P,, of Stratford, Corrie, of Toronto, Clarkson, of Hamilton
and Steindler, of New York, the consideration being in the
m-ighl)ourhood of $400,000.

[t is not true that applications to drain two of the lakes
in the Cobalt distriet have been granted.  Applicants cannot
secure claims under the lake until they have made a discovery
of mineral in situ, which would be a difficult thing to do.  Some
parties did attempt to make tests with the dimmond dnll when
the Iakes were frozen, but they were prohibnted.

A town has been laid out by a Toronto and Winnipeg
syndiceate, at Argentite, about two miles north of Cobalt, The
town site extends from the T, & N.O. Railway to Lake Timis-
kaming, a distance of two milex, and it has been subdivided
into about 4,000 town lots, which will be offered for sale at
auction in Cobalt and Toronto. The land 1s fairly level. The
town has been named North Cobalt.

Discoveries of gold bearing quartz have been made in the
township of Playfair, about 70 miles north of Cobalt, by Charles
Hurd, a surveyor. ‘There are many rock exposures in the
township, and many quartz veins. Cobalt bloom has also
been found in the north western })url of the township. Silver

is reported to have been found at Iroquois Lalls, S0 miles north
of Cobalt.

Leading mine operators at Cobalt have decided not to em-
loy union men, and an attempt to organize 1 miner's union
ws failed. A Montana miner, in the cmploy of the Nipissing
Mining Co., who was the pnime mover, was discharged. A
scale of pay has been agreed upon by the mine owners, as follows:
—Miners, machine men and hammer men, $2.25; underground
laborers, $1.75; surface laborers, $1.25, with board in all cases.

A discovery of gold on the Montreal river has lately been
announced.  The Jocality of the find is some 70 miles above
Latehford. The finder is a Port Arthur man named Quebel,

who has been in the district since January last. The gold, it
is said, is in quartz, and the vein about 4 feet wide. On the
announcement. of the discovery some 50 men left Cobalt for
the new field.

The Mining exchange recently operated at Cobalt has been
incorporated and will work under & provincial charter. Its
official name is The Cobalt Open Call Mining  Exchange,
Limited. It has a capital of $10,000 and its provisional dircc-
tors are Hormtio C. Barber, Wm. A. Marsh and R. H. C, Browne,
all of Cobalt.  The first 25 seats were sold at 850 and the next
25 fixed at $100. Ivening meetings will be held.

Dr. Robert Bell, Chief Geologist of the Geological Survey
has recently made a brief inspection of the Cobalt district, ant
reports indications of cobalt nearly 50 miles northwest of the
present area. ‘These indications appear to be based on the

- discovery by Mr. W. J. Wilson, of the Geological Survey during

the last season’s field work of some loose rock specimens bet-
ween Sturgeon river and Lady Evelyn river. The country in
which the specimens were discovered is a heavily timbered one.

The Columbus mine, near Giroux Lake, township of Cole-
man, has been sold to the Columbus Cobalt Silver Co., of which
Hon. R. Harcourt is president, and Jas. Tudhope, M.P.P., John
Flett, Daniel Simpson and Joseph Columbus, dircetors, the
vendor, M. Columbus, taking his pay in stock. The mine is
capitalized at $450,000. A force of men has been put to work.
The mine was stahed by Joseph Columbus, who has been pros-
recting in the district for 20 years, and whose perseverance
s at last been rewarded.

The first general meeting of the North American Cobalt
Refining Company was held at Toronto, April 25. The following
board was clected: John Mc Martin, president; W. G. Treth-
eway, Viee-president; 1. A. Dunlop, Secretary-treasurer;
Milton, L. Ilersey, R. W. Leonard, J. A. Jacobs, John Bleir,
E. R. Clarkson and Clarence Foster, directors. Practically
all the prominenet mine owners of the Cobalt district have
taken stock, and machinery is being installed in the works at
Hamilton, where cheap power, cheap fuel and low freights can
be secured. The works are expected to be in operation very
shortly. 1t is believed that the refiners will pay for 95% of the
sitver values and make an allowance for the cobalt and nickel.

"STEPHEN HUMBLE'S”

) === PATENT SAFETY DETACHING HOOK,

With Automatic Lowering Arrangement.

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

7,000 IN USE
SOLE MANUFACTURZR:

STEPHEN HUMBLE,

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

Action and Security.

Telegrams—*SterueN Humpre, WrSTMINSTER.”

DETACHED AND SUSPENDED.

ALL MINE OPERATORS WILL

BE INTERESTED TO KNOW THIS:

E are now prepared to offer you BRATTICE
CLOTH, tarred, oiled, or fireproofed, which

is used for creating a circulation of air in the
If you would have your mines properly
equipped, you must use it.

mines.

write to . .

GEO. RIDOUT & CO., 77 York St., Toronto

Canadian Agents for Thomas Briggs, Ltd., Manchester. Eng.

For full particulars
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PROVINCE OF

QUEBEC

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

Great Mineral Territory

Open for Investment in the Province of Quebec.

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

Ornamental and Structural Materials in Abundant Variety.

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

specially framed for the encouragement of Mining.

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

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

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

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

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

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

The words “superior metals” include the ores of gold,
silver, lead, copper, nickel and also graphite, ashestos and
phosphate of lime; and the words “inferior metals” mean and

. the same person and must be marked out on the
| posts.

are renewable at the discretion .

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

Mining licenses giving the right to work the mine and dispose
of its products,are granted o1 payment of a fee of $5.00 and a
rent of $1.00 per acre per annum, Such licenses are valid for
one year and are renewable on payment of the feec and of the
same rent. They may cover from 1 to 200 acres for one and
ground by
The description or designation must, however, be made
to the satisfaction of the Minister.

Persons working mines must send in vearly 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

include all the minerals and ores not included in the foregoing

definition and which are of appreciable value.

MINING CONCHSSTONS are sold in entire lots in surveyed

townships or in blocks of not less than 100 acres in unsurveyed
territories.

Patents are obtained subject to the following conditions:

The full price must be paid in cash; specimens must be produced |

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
Superintendant of Mines will give all the information asked for

. in_connection with the mines of the Province of Quebec and

©owill suppl{'

maps, pamphlets, copies of the law, tariff for assays,
who apply for same.

Applications should be addressed to:

ete., to al

THE HON. MINISTER OF COLONIZATION, MINES AND FISHERIES,

- PARLIAMENT BUILDINGS, QUEBEC
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Ontario’s

VIINING
LANDS
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HE Crown domain of the Province of Ontario contains an area i

of over 100,000,000 acres, a large part of which is comprised

in geological formations known to carry valuable minerals <+
and extending northward from the great lakes and westward from -+
the Ottawa river to the Manitoba boundary. e

Iron in large bodies ot magnetite and hematite; copper in sulphide -+
and native form; gold, mostly in free milling quartz; silver, native +
and sulphides; zincblendes, galena, pyrites, mica, graphite, tale, marl,
brick clay, building stones of all kinds and other useful minerals have -+
been found in many places and are being worked at the present time. -4

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

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

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

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

The climate is unsurpassed, wood and water are plentiful. and in -4
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, ete., apply

HON. FRANK COCHRANE,

Commissioner of Lands and Mines.

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.

to

or
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PROVINCE OF NOVA SCOTIA.
Leases for Mines of Gold, Silver, Coal, lron, Copper, Lead, Tin

— AND —

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of Chap. 1, Acts of 1892, of Mines and Minerals,
Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a i
term of 40 yeurs at $2.00 per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
annually for each area contained in the lease it becomes non-forfeitable if
the labor be not performed.

Licenses are issued to owners of quartz crushing mills, who are required
to pay Royalty on all the Gold they extract at the rate of two per cent. on
smelted Gold valued at $19 an ounce, and on smelted Gold valued at $18
an ounce.

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from 10 a.m. to
4 p.m., except Saturday, when the hours are from 10 to 1. Licenses are
issued in the order of applica‘.on according to priority. If a person dis-
covers Gold in any part of the Province, he may stake out the boundaries
of the areas he desires to obtain, and this gives him one week and twenty-
four hours for every 15 miles from Halifax in which to make application at
the Department for his ground '

. MINES OTHER THAN

dollars, for minerals other than Gold and Silver, out of which areas can be
selected for mining under lease. These leases are for four renewable terms
of twenty years each. The cost for the first year is fifty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working,

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles transfer etc of minerals are registered by the Mines
Department for a nominal fee and provision is made for lessees and licensees
whereby they can acquire promptly. either by arrangement with the owner
or by arbitration all lands required for thier mining works.

The Government as a security for the payment of royalties. makes the
royalties fir:t lien on the plant and fixtures of the mine.

Licenses to search for eighteen months are issued, at a cost of thirty |

GOLD AND SILVER.

The unusually generous condition under which the Government of
Nova Scotia grants its minerals have introduced many outside capitalists,
who have always stated that the Mining laws of the Province were the best
they had had experience of.

The royalties on the remaining minerals are: Copper, four cents on
every unit; Lead, two cents upon every unit; Iron. five cents on every ton;
Tin and Precious Stones, five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic
coast, and varies in width from 10 to 40 miles, and embraces an area of over
three thousand miles, and is traversed by good roads and accessible at all
points by water. Coal is known in the Counties of Cumberland, Colchester
Pictou, and Antigonish, and at numerous points in the Island of Cape Breton
The ores of Iron, Copper, etc., are met at numerous points, and are being
rapidlv secured by miners and investors.

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.
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DOMINION OF CANADA

SYNOPSIS OF CANADIAN NORTH-WEST
MINING REGULATIONS.

COAL—Coal lands may be purchased at $10 per acre for soft coal and $20 for
anthracite. Not more than 320 acres can be acquired by one individual or company.

Royalty at the rate of 10 cents per ton of 2,000 pounds shall be collected on the gross
output.

QUARTZ—A free miner’s certificate is granted upon payment in advance of $7.50
per annum for an individual, and from $50 to $100 per annum for a company,
according to capital.

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

The fee for recording a claim is $5.

At least $100 must be expended on the claim each year, or paid to the mining
recorder in lieu thereof. When $500 has been expended or paid, the locator may,

upon having a survey, made, and upon complying with other requirements, purchase
the land at $1 an acre.

The patent provides for the payment of a royalty of 24 per cent. on the sales.

Placer mining claims generally are 100 feet square ; entry fee $35, 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 $10 per annum for each mile of river

eased. Royalty at the rate of 24 per cent. collected on the output after it exceeds
$10.000

W. W. CORY,

Deputy of the Minister of the Interior.

N T S —— v .

P
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DEEP DRILLING

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

DIAMOND
ROCK DRILL

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

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

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

American Diamond Rock Drill Company

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

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

Heclon Rock and Ore Breaker
HADFIELD AND JACK’S PATENT

The only Perfect Gyratory Stone-Crusher

THE PARTS THAT ARE SUBJECT TO EXCESSIVE WEAR ARE MADE OF

Hadfield’s Patent ¢ Era” Maganese Steel

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

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

M. BEATTY & SONS, LimiTED

WELLAND, ONTARIO

MANUFACTURERS OF

DREDGES DITCHERS
DERRICKS STEAM SHOVELS
MINE HOISTS HOISTING ENGINES

CENTRIFUGAL PUMPS SUBMARINE ROCK
for SAND and WATER DRILLING MACHINERY

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

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

HEINE SAFETY BOILER

MANUFACTURED BY

THE CANADIAN HEINE SaFeTy BoiLer Go,

TORONTO, ONT.

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




CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte&Co.

CLYDE PATENT WIRE ROPE WORKS

RUTHERGLEN, GLASGOW, SCOTLAND

For COLLIERIES, MINES,
WIRE _ROPES ™ Zhial Tramwavs.
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 Wlndln Rope, 240 fms. long x 3% circ., Galvanized Special Improved Patent Steel, Compound make, supplied to Kenneil Colli
! %o e‘; 8cot., which gave}a record life of 6 yegr.; and 2 months. Showing condition when taken%p eries,

TELEGBAMS—“ Ropery Rutherglen.” A BC, A1 and Lieber’s Codes used,
AGENTS :::n CANADA ;

‘Wm, Stairs, Son & Morrow, Ltd., Halifax, N.S. Drummond, McCall & Co., Montreal
W.H. Thorne & Co., Ltd., Samt John, N.B. John Bums, Vancouver, B C.

DRUMMOND, IVIcGALL&Go

IRON, STEEL AND GENERAL METAL MERCHANTS

General Sales Agents

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

And Importers of

:Bea.ms, Channels, Angles and other Structural Matenal
Steel Plates——Tank Boiler and Firebox Quality.
Cold Rolled Steel Shafting.

Mild Steel Bars—all diameters.

‘Wire Rope. Snow Steam Pumps. Tool Steel.

COMPLETE STOCK KEPT IN MONTREAL.

General Offices. CANADA LIFE BUILDING, - Montreal.

Monteeal Pipe Foundry Co., Limited. | HEPi g5 M rrOI

MANUFAGTURERS OF “C I.F.” Charcoal Pig Iron, also

CAST lRON PIPB ‘Midland " Foundry Coke Pig Iron ’

WATEfd ::,dwgﬁ,sm. suppits. CANADA IRON :I?::F:GE 00;‘;’ANV, LIMITED

. " Plants at RADNOR FORGES, Que., and MIDLAND, Ont. -
LUDLOW' VALVES AND HYDRANTS. Goneral Offices: Canada Life Building - - MONTREAL

General Offices : Canada Life Building - - WMONTREAL. GEO. E. DRUMMOND, Managing Direstor and Treasures.




IRE ROPE

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

Collieries, Mines, Aerial Tramways, Hoisting, Haulage, Guys,
Rigging, Transmission and for all Classes of Service.

Special Ropes Manufactured for all Applications.

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

MONTREAL.
L .

IF EXPERIENCE COUNTS FOR ANYTHING

Eo=

T ‘ , We can suit you whenever
. You are in the market
For Ore and Mine Cars.
Any design—Any size
Reasonable Prices.
Prompt shipment.
High grade Material
Let us hear from you when
you are ready to buy cars,

WRITE FOR CATALOGUE.

kaw» king & Co.

Successors to the late JAMES COOPER. MONTREAL.




