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TWENTY-FOURTH YEAR OF PUBLICATION

i e Estabhshed 1862
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20 cents per copy.

MINING
MAGHINERY “‘IMPERIAL PLUG DRILLER”

THE GANADIAN RAND DRILL GO."Vowreercaue.

Rock DI‘I”S A|r Compressors and
General Mining Machinery——

WE MAKE ALL KINDS OF

RUBBER GOODS 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, Ltd.

Clam Shell
Orange Peel

BUCKETS

ALL SIZES. SEVERAL STYLES.

Hoisting Engines,Wire Rope,Wire Rope BlocKks

ENQUIRIES SOLICITED FOR COMPLETE MINING PLANTS.

W.H.C.MUSSEN&CS:

MONTREAL



Rock and Ore Breakers, High Speed Crushing
| Rolls, Chilian Mills, Stamp Batteries, High
Speed Gravitation Stamp Mills, Krupp Ball

IVI AC H I N E RY Mills, Tube Mills, etc..—Amalgamating, Con-
centrating and Leaching Plant. : [ : .

WRITE FOR CATALOGUES

FERRARIS
TABLE

for Concentrating Coarse and
Fine Sands as well as Slimes.

More than 300 Tables have
been sold in three years.

This Table has given the most satisfactory results, and is particularly adapted for
Gold, Copper, Nickel, Lead, Tin, Zinc, Antimony, Manganese, Arsenic Ores, etc., etc.

TESTING STATION FOR CRUSHING AND ORE DRESSING AT THE WORKS

FRIED. KRUPP A.-G. GRUSONWERK "=

Reprasentatives for Canada: JAS, W. PYKE & G0., Merchants Bank Building, Montreal.

Canadian Mining Manual

We have fifty copies on hand of the last
issue of this invaluable work of reference.
For these we will accept

=—3%1.75 EACH=—

The original price was FOUR DoOLLARs.
Orders filled in rotation as received, until
the stock is exhausted.

Review Publlshmg Co., Limited

P.O. Box 2187 - - - Montreal, P.Q.
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Westinghouse Motor Quality

Is a Fact, Not An Expectation.

The inspection and tests
given every part during
every stage of manu-
facture, guarantee both

quality and performance,

‘ Nothing is left tochance

Westinghouse Induction Motor Driving Ingersoll-Sargeant Air Compressor.

Canadian Westinghouse Co., Limited

General Office and Works: HAMILTON, ONT.

For information 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
Yancouver Winnipeg Halifax

= TEES’ DESKS

ARGEST STOCK
OWEST PRICES

TEES & CO , the Desk Makers, 300 St. James Street, Montreal
L %

DIAMOND DRILLS

We manufacture the most complete line of Diamond Drills of any concern in
the world. 20 varieties, 350 to 6000 ft., $400 to $10,000. Hydraulic Feed,
Screw Feed, Hand Power, Horse Power, Gasoline, Steam, Air, and Electricity.

Send for Catalogue.

STANDARD DIAMOND DRILL CO.

Chamber of Commerce, Chicago, U.S.A.
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NOVASCOTIASTEEL & COAL Co, Lt

PROPRIETORS, MINERS AND SHIPPERS OF

Sydney Mines Bituminous Coal

Unexcelled Fuel for Steamships and Locomotives,
Manufactories, Rolling Mills, Forges, Glass Works,
Brick and Lime Burning, Coke, Gas Works, and
for the manufacture of Steel, Iron, etc.

Collieries at Sydney Mines, Cape Breton

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL

FOR MINING PURPOSES

Pit Rails, Tee Ralls, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged
Steel Stamper Shoes and Dies, Blued Machinery Steel 34’ to {” Diameter, Steel
Tub Axles Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick
Steel, Draw Bar Steel, Forging of all kinds, Bright Compressed Shafting ;' to
5" true to 2-1000 part of one inch.

A FULL STOCK OF

Mild Flat, Rivet-Round and Angle Steels

ALWAYS ON HAND

Special attention paid to Miners’ Reauirements.

CORRESPONDENCE SOLICITED.

Stee! Works and Head Ofrice: NEW GLASGOW, N.S.
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DOMINION GOAL GO., Lro.

GLACE BAY, CB., CANADA

MINERS OF
BITUMINOUS COALS ‘“ INTERNATIONAL” GAS COAL
The celebrated * Reserve ” And the best steam coal from its
coal for Household use. Collieries on the Phalen seam.

YEARLY OUTPUT 3,500,000 TONS

~

Iinternational 8hipping Piers of the Dominion Coal Co., Limited, at Sydney, C.B.

" Shipping facilities at Sydney and Louisburg, C.B., of most modern type. Steamers carrying 5,000 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.
Special attention given to prompt loading. Steamers of any size are bunkered without detention.

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

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

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

DOMINION COAL COMPANY, l’.;imited, 112 St. James Street, Montreal, Que.
DOMINION COAL COMPANY, Limited, 171 Lower Water S8treet, Halifax, N.S.
DOMINION COAL COMPANY, Limited, Quebeo, Que.

and from the following agents :

R.P. & W. F. STARR, St. John, N.B. J. B, HARLOW, 956 Milk 8treet, Boston. Mass,
PEAKE BROS. & 0O., Charlottetown, P.B.I. ‘ HARVEY & 0O., 8t. John’s, Newfoundland.
HULL, BLYTH & CO., 4 Fenchurch Ave., London, B.0. A.JOHNSON & 0O., Stockholm, Sweden.

G. H. DUGGAN, Third Vice-President.
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RUBBER

> MARK OF QUALITY

Cord-Covered Steam Hose

Air-Drill Hose

Packings and Valves

EVERYTHING IN RUBBER

FOR MINING

PURPOSES

Tue GANADIAN RUBBER CO. or MONTREAL

LIMITED

HALIFAX, N.S,
MONTREAL, P.Q.
ToRONTO, ONT.
WINNIPEG, MAN.

155 Granville Street, - - - -
Imperial Bank Building, St. James Street,
Front and Yonge Streets - - -

89 Princess Street - - - -

Dewdney Street - - -
403 Cordona Street - - -

REGINA, SASK.
VANCOUVER, B.C.

CANADIAN PACIFIC RAILWAY CO:S
Empresses of the Atlantic

New Express Steamers—Quebec to Liverpool

T T

S

vosl _ S

of Ireland—Empress of Britain

658% feet broad 14,500 tons

RATES SECOND CLASS

istclass - $80.00 to $800.00 oh iTp::o‘;e;ngd olass reoms on cheeem stae:jn

ord very superior accommoda-
2nd ** - = 45.00 and 47.50 tion. The, sreie plear and airy, and
3rd ** ~ = @« = 28,78 | aresplendldly turnished.

THIRD CLA8S ACCOMMODATION

In addition to the up-to-date Musio Room and 8moking Room for the acoom-
modation of 8rd class passengers, there is provided, as well as the usual open
promenades, a large and airy enclosed promenade the full width of the ship, a

roat benefit to passengers during wet weather. In the centre of this promenade
fa an enclosure used as & plavground for the children. where they will be happy,
safe and comfortable, thus affording tired 3

Special stewards are appointed to attend to passengers in this class, Meals are
served on permanent tables with white table cloths, and the cups and plates and
eating utensils are washed and kept clean by the stewards in charge of them.

Each steamer carries an experienced and a st d to attend
the women and children.

The provisions supplied are of the very best qualig. They are examined when
put on board by His Majesty’s Medical Emigration Officers.

Empress

870 feet long

mothers an opportunity to rest

Wharf Street - - - - VICTORIA, B.C.
And at - - - - - - CALGARY, ALTA.

Tickets and all information from any railway or steamship agent.

FOR
roR

Coal Mining

The leading permitted explosives
are the following :

Nobel Carbonite

for Coal Getting.

Cambrite

for Soft Coal.

Saxonite

for Stone Work and Hard Coal.

Monobel Powder

No thawing required.

Electric Detonator Fuses and all
Appliances for Electric Blasting

NOBEL’S EXPLOSIVES COMPANY

LIMITED
Nobel House, 195 West George Street,
Telegrams : ** NOBEL, GLASGOW.” GLASGOW
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WALKER BROTHERS (WIGAN) LIMITED

WIGAN, ENGLAND

n:tli

f\'ﬁm “ﬁﬁ ﬁ

Largest Alr' Compressors in Canada

are of WALKER BROTHERS (Wigan) LIMITED manufacture.

THE FOLLOWING COMPANIES HAVE INSTALLED WALKER BROTHERS AIR COMPRESSORS, IN CAPACITIES
RANGING UP TO 6300 CUBIC FEET OF FREE AIR PER MINUTE, ALL OF WHICH ARE
PROVIDED WITH WALKER PATENT AIR VALVES.
Dominion Coal Company Ltd. Nova Scotia Steel & Coal Company Ltd.
Dominion Iron & Steel Co. Ltd. Belmont Gold Mine Ltd.

Intercolonial Coal Mining Co. Ltd. Cape Breton Coal, Iron & Railway Co. Ltd.

ragm, PEACOCK BROTHERS iy




vi THE CANADIAN MINING REVIEW,

BY THE LINES OF THE

Canadian
Pacific
Railway

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

Fast Trains

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

Fast Steamship
Service

On the Upper Lakes, Owen Sound to Fort
William, on the inland waters of British
Columbia, on the Pacific Coast to China, Japan,
Australia, via Honolulu and Suva, and to Skag-
way en roule to the Yukon. The fastest and
most luxuriously furnished steamers between
Victoria, Vancouver and Seattle, and on the
Atlantic Ocean between Bristol, L.ondon, Liver-
pool, Montreal and Quebec, in summer, and
St. John in winter

Double Daily
Transcontinental
Train Service

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

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

C. E: McPHERSON,
General Passenger Agent,

Western Lines,
WINNIPEG, MAN.

O. E. E: USSHER,
General Passenger Agent,
Hastern Lines,
MONTREAL.

ROBERT KERR,
Passenger Traffic Manager,
MONTREAL.,

SCHOOL OF MINING

AFFILIATED TO
QUEEN’S UNIVERSITY

Kingston, Ontario

THE FOLLOWING GOURSES ARE OFFERED

1. THREE YEARS' COURSE FOR A DIPLOMA IN

(a) Mining Engineering and Metallurgy.
(6) Chemistry and Mineralogy.

(¢) Mineralogy and Geology.

(d) Chemical Engineering.

(e) Civil Engineering.

(f) Mechanical Engineering.

(£) Electrical Engineering.

(#) Biology and Public Health, and

2, Four YrRARS’ CoURSE FOR A DEGREE (B.Sc.) in
the same.

3. Courses IN CHEMISTRY, MINERALOGY AND
' GroLocY for degrees of Bachelor of Arts
(B.A.) and Master of Arts (M.A.)

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

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

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

THE 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, etc., can be studied on a large scale.

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

For Calendar of the School and
further information apply to

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

Established in 1838.
Incorporated by Royal Charter in 1840.

CAPITAL PAID UP - - - - - $4,866,687
RESERVE FUND - - - - - 2,141,333

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

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

A. G. Wallls, Secretary. W. 5. Goldby, Manager.

HEAD OFFICE IN CANADA: 8T. JAMES STREET, MONTREAL.
H. Stikeman, Gen. Manager. J. Elmsly, Supt. of Branches.
J. Anderson, Inspector.

BRANCHES IN CANADA:

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

Alexander, Man. Halifax. N.S. Ottawa, Ont.
Ashcroft, B.C. Hamilton, Ont. uebec, P.Q.
Battleford, Sask. o ** Barton St. eston, Man.
Belmont, Man. * ** Victoria Av. Rossland, B C.
Bobcaygeon, Ont. Hedley, B.C. Rosthern, Sask.
Brandon, Man. Kaslo, B.c 8t. John, N.B.
Brantford. Ont Kingston, Ont. . Unton St
Calgary, Alta. Levis, P.% Toronto, Ont.
Campbellford, Ont. London, Ont. * King St.

The Canadian Bank
of Commerce

PAID UP CAPITAL 810,000,000 REST $4,5800,000

Head Otfice. 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 ¢

Davidson, Sask. o

Dawson, Yukon Dis.
Duck Lake, Sask.

Market Square
Longueulil, Que.
Mont:}'ea.l, Que

Toronto Junction, Ont.
Trail, B.C.
Vancouver, B.C.

Duncans, B.C. St. James St. Victoria, B.C.
Estevan, Sask. * St. Catherine St. Weston, Ont.
Fenelon Falls, Ont. Midland, Ont. Winnipeg, Man.
Fredericton, N B.  North Vancouver, B.C. Yorkton, 8ask.

Greenwood, B.C. Oak River, Man
ACENCIES IN THE UNITED STATES.
New York (52 Wall S5t.)—W. Lawson, H. M. J. McMichael and W T. Oliver,
Agents.
San Francisco (120 Sansome St.)—J. C. Welsh and A. S. Ireland, Agents.
Chicago—Merchants Loan & Trust Co.
London Bankers—The Bank of England and Messrs. Glyn & Co.

Foreign Agents—Liverpool—Bank of Liverpool. Bcotland—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, Limited New Zealand—Union Bank of Australia,
Limited. India, China and Japan—Mercantile Bank of India, Limited. West
Indies—Colonial Bank. Paris—Credit Lyonnals. Lycns—éredlt Lyonnais.
Agents In Canada for the Colonial Bank, London, and West Indies.

i@ Issues 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.

ATLIN NANAIMO Savrt StE. MARIE
CoBALT NELsoN SEATTLE
CRANBROOK New GLasgcow SgAGwAY

DawsoN OTTAWA SPRINGHILL
FERNIE Parry SouND SYDNEY
GREENWOOD PeNTICTON ToroNTO
HaLirax PorT ARTHUR VANCOUVER
LapysmMiTH PorTLAND, ORE. VICToRIA
LATCHFORD PRINCETON WHITE HORSE
MoONTREAL San Fraxcisco W INNIPEG

NEW YORK: 18 Exchange Place
LONDON, England: 60 Lombard St., E.C.

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

STANLEY

Largest Manufacturers of Surveying and Drawing Instruments
in the World. Makers to the Canadian
Government.

DUNBAR-SCOTT’S AUXILIARY
TOP AND SIDE TELESCOPE

TELESCOPE ON TOP TELESCOPE AT 8IDE

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.

Successors to BUFF & BERGER.

SPECIALTIES :
Standard Instruments and
Appliances for

Mining, Subway,
Sewer, Tunnel,

And all kinds of

Underground Work

SEND FOR CATALOGUE

GRAND TRUNK RAILWAY SYSTEM

THE SHORT FAVORITE ROUTE

Ottawa and Montreal.
Sunday Train Both Directions
PULLMAN BUFFET PARLOR CARS

i Quebec, Halifax, Portland

tions at
And all Points EAST and SOUTH.

serven " Ottawa, New York and Boston

Trains for
SERVICE
EEN
e And all NEW ENGLAND POINTS.
Through Buffet Sleeping Cars between Ottawa and New York.

e checked to all points and passed by customs in transit.
g:ggt?gkets. time mbleg and 1lntx;lrmn.t.lon. apply to nearest ticket agent of
ny or connecting lines.
this company ‘0. T. BELL, Gen’l Pass. & Ticket Agent.

BETWEEN
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The John McDougall

Caledonian lronWorks Co.

Ltd.

MONTREAL, P.Q. :

Worthington Pressure Pump, specially designed for mining purposes
requiring the delivery of liquids under heavy pressure.

Boilers

All Sizes and all Pressures.

Tanks

Water Tanks, Penstocks,
Steel Riveted Pipe, Etc.

Machinery

Complete Power Plants
designed and installed.

Sole Manufacturers in Canada of
WORTHINGTON Turbine Pumps
and DOBLE Impulse Water Wheels.

SCHOOL OF PRACTICAL SCIENCE

TORONTO

ESTABLISHED - - - - - 1878

The Faculty of Applied Science and Engineering
of the University of Toronto.

DEPARTMENTS OF INSTRUCTION :

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

Special attention is directed to the facilities possessed by the school

for giving instruction in Mining Engineering.
L,ABORATORIES :

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

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

A. T. LAING, Registrar.

4—Architecture.
5—Analytical and Applied

CANADIAN MINING INSTITUTE

Incorporated by Act of Parliament 18g8,
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
raay Le gained through the medium of publications

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

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

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

MEMBERSHIP. .

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

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

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

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

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

Vol. I1I, 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 restriction.

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

H. MORTIMER LAMB, Secretary, Montreal
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FLORY HOISTING ENGINES

STEAM AND ELECTRIC

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

The FLORY CABLEWAY SYSTEM is Superior to any on the Market

Slate Mining and
Working Machinery

SALES ACENTS:

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

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

S. Flory Mfg, Co,

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

STEAM BOILERS

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

CANADA FOUNDRY CO.,

District Offices: I_ I M l T E n » m;:);g:;a?g;t.

Montreal  Halifax Oﬁan Winnilpeg  Vvancouver Rossland  Ca'gary

MORRIS MAGHINE WORKS

BALDWINSVILLE, N.Y.

Centrifugal Pumping Machinery for
Various Industrial Purposes.

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

New York office—39-41 Cortlandt St.

. AGENCIES
Henion & Hubbell, 61-69 North Jefferson Street, Chicago, Ill.
Harron, Rickard & McCone, San Francisco, Cal. Zimmerman-Wells-Brown Co., Portland, Ore.
H. W. Petrie, Toronto, Ont.
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C. E. MACPHERSON,

i ONTARIO POWDER CO: LTD. “
15 Brock Street, KINGSTON, ONT.

MANUFACTURERS AND DEALERS IN

- =%. DYNAMITE, EXPLOSIVES i,
ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.

ELECTRIC BLASTING APPARATUS s5ohcices coed in Blassing.
Victor Electric Platinum Fuses.
Superior to all others for exploding any make of dynamite or blasting powder.

Fach Fuse folded separately and packed in neat paper boxesof 50 each. All tested
and warranted. Single and double strength with any length of wires.

Blasting Machines. )
The strongest and most powerful 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 1bs. ; adapted for prospecting, etc.

Insulated Wires and Tapes, Blasting Caps, Fuse, etc

SEND FOR CATALOGUE.
MANUFACTURED ONLY BY

MACBETH FUSE WORKS

POMPTON LAKES, NEW JERSEY.

Hamilton Powder Company

Manufacturers of Explosives

Branch Offices throughout Canada.

Office : 4 Hospital Street, Montreal.

J. F.JOHNSON, Secretary-Treasurer.

W.T. RODDEN, Managing Director.

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. lie Perrot, near Vaudreuil, P.Q.
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IMPERIAL BANK OF CANADA

Head Office - TORONTO
Caprrar Paip Up - - $4,250,000.00
REsSERrRVE Funp - - - 4,250,000.00

BRANCHES
IN THE PROVINCES OF
QUEBEC
ONTARIO
MANITOBA

SASKATCHEWAN
ALBERTA AND
BRITISH COLUMBIA

SAVINGS BANK DEPARTMENT

Interest allowed on deposits from date of opening of
account and compounded half-yearly.

New Li1skEARD BRANCH - A P. NasmitTH, Manager

CoBALT BRANCH - - F. H. MaRrsH, Manager

@ CHROME STEEL WORKS

CHROME. . NJ USA

For Dry or Wet Crushing !
ROLLED wwirie CHROME
STEEL
SHELLS ax» RINGS

Forged, Punched and Rolled from a Solld Chrome Steel Ingot
Best Material for

SHELLS FOR CORNISH ROLLS
RINGS AND TIRES FOR
CHILIAN MILLS
RINGS FOR HUNTINGTON MILLS

Send for Illustrated
Pamphlet

‘‘ Rolled Shells and
Rings.”

The Canadian
Mining Review

DESIRES A CORRESPONDENT
=———IN EVERY CAMP——

For terms address
The Canadian Mining Review,
P. O. Box 2187, Montreal, Que.

THE MURPHY

AIR HAMMER ROCK DRILL
Does 6 Men's Work.

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

Gentlemen—

Regardmﬁ the Murphy
Drills which you furnish-
ed, we would state that it
gives us great pleasure to
recommend them. They
do all you claimed for
them, anid more. In our
hard quartz we are drill-
ing 1% in. per minute, in
fact we dnll 1% ft of
holes in 1 hour and 3o
minutes. FEach drill is
doing the work of five
singlejack miners. We re-
gard them as one of the
best investments we ever
made.

We remain,
Yours very truly,

Droege Bros. Mining &
Reduction Co.
(Signed)
per Wm. J. Droege.

STRICTLY A ONE-MAN DRILL.

No weak or complicated parts to get out of order. Only five parts
to the Murphy Drill. The sponge attachment overcomes dust.
Write for catalogue No. 8.

C. T. CARNAHAN MFG. CO.,
36th and Wazee Sts., DENVER, Colo., U.8.A

Representatives—Geo. R. Smith, 161 Main St,, Salt Lake City, Utah
Joshua Hendy Mach. Works, 38-44 Fremont St., San Francisco.
J. H. Prescott, 707 Lincoln Trust Building, st. Louis, Mo.,

gent South-eastern States.
Bradley Engineering and Machinery Company, Spokane,Wash,
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PUM MAGHINERY

Board nf 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 lbs.

ENGINE RESULTS.
Pump Horse-Power, 274 .55.
Saturated Steam per indicated Horse - Power, per

Hour 12-4 1b.
Contract Duty to raise 6240 Imperial gall. of sewage per minute 125 ft. high Mechanical Efficiency, 92-8 per cent.

Hathorn Davey & Co., Ltd.=0
v PEACOCK BROTHERS o™ cwmeaite

ROBERT MEREDITH & CO. FICULT ORE-SEFARATING PROBLEM 7
57 St. Francois Xavier St, MONTREAL THE WETHERILL MAGNETIC SEPARATING PROCESS
May Prove the Solution.

Stock Brokers. Dealers in Mining and Indus-

trial Shares. Companies Formed and Floated. For information and for Illustrated Pamphlet, apply to
WETHERILL SEPARATING CO., 52 Broapway, New Yonx,
NEw YORK CORRESPONDENTS— GOLD MEDAL awarded at the WORLD'S FAIR, ST. LOUIS, MO,

GEORGE B. HOPKINS & CO. * Mfg. Agents for Canada: ROBERT GARDNER & SON, Montreal, P.Q.
BLAISDELL MACHINERY effects a sav-
N E PL ANTS ing of from 50 to 907, in operative

. expenses.
Canadian Patents 81954 and 86862. WRITE FOR CATALOGUE TO

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

BUILDERS FOR CANADA.
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THE CROW’S NEST PASS COAL CO.

LIMITED
OFFICES

Man'ning Arcade, Toronto
Fernie, British Columbia

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

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

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

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

We are shipping 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 Blacksmith coal is used in Railway forging
shops in Winnipeg, seven hundred miles East, and in Vancouver,
four hundred miles West.

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

Our Analyses Speak for Themselves.

R. G. DRINNEN,

G. C. 8. LINDSEY,
Superintendent.

General Manager.

LUDWIG NJAUEN

Hamburg. Germany

Continental Agent and Buyer for

Ashestos Crude and Fibre all Grades

Actinolite, Talc, Corundum,
Mica, Molybdenite

and other minerals.

SPRINGHILL GOAL

The Cumberland Railway & Coal Company

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.O. Box 3g6.

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

BRIDGES

TURNTABLES, ROOF TRUSSES
STEEL BUILDINGS

ELECTRIC and HAND POWER CRANES

Structural METAL WORK of all kinds

BEAMS, CHANNELS, ANGLES, PLATES, ETC., IN STOCK

Milling anda 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..OTITAWA
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Directory of Mining Engineers, Chemists, Assayers, Etc.

JOHN E. HARDMAN,

CONSULTING MINING ENGINEER

ROOM 10
171 ST. JAMES STREET

MONTREAL

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 MINKS,

Office, 80 Stanley St., MONTREAL, Can.

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

Dawson .- . - . YURON

Telegrapﬁic Addrees—Tyrrell, Dawson,
Code used—Bedford McNeil's

MILTON L. HERSEY, M.Sc.

CONSULTING CBEMIST OF THE C.P.R.

OFFICIAL ABSAYER APPOINTED FOR PROVINCE
OF QUEBEC,

171 St. James Street, MONTREAL

ASSAYS OF ORES

CHEMICAL AND PHYSICAL TESTS OF ALL
MATERIALS

MINERAL PROPERTIES EXAMINED

F. HILLE,
MINING ENGINEER

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

PORT ARTHUR, ONT,
CANADA.

Dr. J. T. DONALD.
[Qfficial Analyst to the Dominion Government.)
ANALYTICAL CHEMIST & ASSAYER

112 ST. FRANCOIS-XAVIER STREET
MONTREAL

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

DIRECTOR OF LABORATORIES :
R. H. D. BENN, F.c.s.

EDWARD A. HAGGEN,
MINING ENGINEER

REVELSTOKE, - - BRITISH COLUMBIA

EXAMINATIONS AND REPORTS,

L. VOGELSTEIN & CO.,

90-96 WALL STREET, NEW YORK

REPRESENTING
ARON HIRSH & SOHN
Halberstadt, Germany,

Copper, Argentiferous and Auriferous
Ores, Mattes and Bullion, Lead, Tia,
Spelter.,

Copper
Antimony

Copper and Brass Rolling and Tubing Mills
in Europe.

AGENTS OF THE

DELAMAR COPPRR REFINING WORKS,
Carteret, N.J.

HANBURY A. BUDDEN,

ADVOCATE PATENT AGENT

NEW YORK LIFE BUILDING, MONTREAL

CABLE ADDRESS: BREVET, MONTREAL.

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

Minerals of Huronian and Laurentian
areas,

Twenty years' experience superintending
furnaces and mines.

538 HURON STREERT
TORONTO - - - - ONTARIO

D. H. HAIGHT,

MINING PROPERTIES EXAMINED.
TiIMBER LLANDS ESTIMATED.

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

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

ADDRESS @

SUDBURY - .- . ONTARIO

A card in this space would cost
only $15 a year.

A card in this space would cost
only $15 a year,,

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

MECHANICAL ENGINEER

DREDGING MACHINERY,

PLANT FOR PUBLIC WORKS.

GoLD DREDGES.

14 PHILLIPS SQUARE, MONTREAL,

CANADA.
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CHEAPEST
POWER.
60y, Saving
in Fuel
SucTION Gas
PRODUCERS
FOR Gas -
~ ’ - = ENGINES
I 1b. of Coal per h.p. hour. Cost ¥4 to ¥ cent per horse-power
hour. Built for any capacity required. No Boiler or Gas
Holder required. Automatic Work. Contracts undertaken
for complete Power Plants and results guaranteed.

Dr. OSKAR NAGLE, CHEMICAL ENGINEER,
90-96 Wall Street, NEW YORK CITY

HENRY BATH & SON, BROKERS.

London, Liverpool and Swansea

Altdescription METALS, MATTES, ETC.

Warehouses, LIVERPGOL and SWANSEA.
Warrants lssued under their Special Act of Parliament.

NITRATE OF SODA Sidtdisessn
OLDEST EXPERTS IN

Molybdenite,

Scheelite,

Wolframite,

Chrome Ore,

Nickel Ore,

Oobalit Ore,
Cerium, and

all Ores

and

Minerals.

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

LARGEST BUYERS,
BEST FIGURES,

ADVANCES ON SHIPMENTS,
CORRESPONDENCE SOLICITED

CaBLES—Blackwell, Liverpool, ABC
Code, Moreing & Neal Mining and
General Code, Lieber’s Code and Mul-
ler’s Code,

ESTABLISHED BY CEO. G. BLACKWELL, 1869.

Dr. Goldschmidt’s & 5L MINOS

“THERMIT " Steel for Repair Work, Welding of
Street Rails, Shafting and Machinery.
‘“TITAN THERMIT ” for foundry work.

“NOVO” AIR HARDENING STEEL

Twist Drills, Milling Cutters, Blanks.
High Speed and Durability.

WILLIAM ABBOTT, Sole Agent for Canada,

334 St. James Street, MONTREAL.

Established in 1857

HEARN=HARRISON

Notre Dame St. East
MoNTREAL, CANADA

Mathematical, Engineering,
Optical, Instruments, etc.

REPAIRS A SPECIALTY.

Catalogue on application.

99 JOHN STREET

LEDOUX & CO. NN srne
SAMPLES 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 higheat bidders, obtaining ad-

vances 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. Also Analyze everything.

FARN LEY IRON FOR STAYBOLTS,

RivETS, ETC.

In stock and for sale by

HOMER TAYLOR

Temple Building, 185 St. James Street, MONTREAL.

"NICKEL

THE CANADIAN COPPER COMPANY..

NICKEL FOR NIGKEL STEEL

THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES

General Offices: 43 Exchange Place, NEW YORK.
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PATENT AUTOMATIC AERIAL TRAMWAY

(RIBLET SYSTEM)

with this syste i
ONE MAN Twmiwie' 600 TONS
ay
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.
Upper Terminal, Alice Tramway. SPOKANE, Wash., U.S.A. NELSON, B.C., Canada

CORRUGATED
METALLIC
PACKING

j| for joints of any

THE
Size or Shape

TR VOG0 e T
BENNETT F“SE AL B Newron &

| NICHOLSON

Tyne Dock
Corrugated
Metaltic
‘W Packing
Works,

South
Shields,
ENGLAND.
Telegraphic
Address:
“CORRUGATE,”
Tyne Dock.

Manufactured by

WILLIAM BENNETT, SONS & GO,

Camborne, Cornwall,
England

FOR’I‘Y-SIXTH YEAR.
56 PAGES : WEEKLY : ILLUSTRATED,

BENNETT FUSE CO., YATES ST., INDISPENSABLE TO MINING MEN
VICTORIA, B.C. $3 PER YEAR POSTPAID,

SEND FOR SAMPLE OOPY,

CANADIAN OFFICE .

AnD AazNoiEs | Mining . Scientific Press

THE DOMINION 830 MARKET ST.. SAN PRANCISCO, CAl»

SPECAL CABLEWAY HOIT

This hoist was designed for Special Cableway Service, and for this
class of work is unsurpassed. Its strong point is the rapid handling
of a heavy load. It isa money saver. Full particulars on request.

THE JENCKES MACHINE CO,, Limited

TORONTO  HALIFAX EXECUTIVE OFFICE : SHERBROOKE, QUE.
SALES OFFICES: pOcciUND VANCOUVER 56 LANDSDOWNE ST , SHERBROOKE, QUE. PLANTS t ST CATHARINESONT.
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We illustrate the Sullivan Improved Class “P” - :
Diamond Drill, one of which has recently completed

a borehole on the Transvaal 6,400 feet deep.

‘Smaller and larger drills are furnished

for any depth, size of core and form of

power.

For drilling at any angle, surface or

underground.

Coal prospecting outfits
and contract work a

specialty.

Send for new booklet,

“Modern Prospecting.”

Rock Drills, Air Compressors, Hoists, Coal Cutters

Send for the August " Mine and Quarry.”

SULLIVAN MACHINERY CO.

Claremont, N.H. St. Louis El Paso *San Francisco
New York Japlin, Mo. Railway Exchange  Salt Lake Rossland
Pittsburg Denver Chicago, 11l - Paris, France Spokane
Knoxville Butte Johannesburg Mexico

*Temporary address : 1010 Washington St., Oakland, Cal.
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JEFFREY 6 ToN SincLE END CoNTROL, ELECTRIC GATHERING LOCOMOTIVE

AT WORK IN MINES OF NATIONATL MINING CoMPANY.

Electric Locomotive Bulletin No. 1o, Mining Machine Bulletin No. 11 Mailed Free,

CORRESPONDENCE SOLICITED

The Jeffrey Manufacturing Company
COLUMBUS, OHIO, U.S.A.
A.R. WILLIAMS & CO., TORONTO. WILLIAMS & WILSON, MONTREAL.
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CORLISS ENGINE

Our Corliss Engines are fitted with Robb-Armstrong Corliss Valve Gear, which has
the following good points :

POSITIVELY DRIVEN RUNS NOISELESSLY
ENCASED IN OIL MINIMUM FRICTION
MINIMUM WEAR

ROBB ENGINEERING GO., Lto., AmHEnsT, N.S.

DISTRICT OFFICES

" 320 Ossington Avenue, Toronto, WILLIAM McKAY, Manager.
‘  Bell Telephone Building, Montreal, WATSON JACK, Manager.
, 333 Carlton Street, Winnipeg, J. ¥. PORTER, Manager.

.
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I (ANADIANRANDDRILL(:

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

Especially Adapted to Small Mining Plants,

Prospecting, Contracting and Erection Work

Ask ror Cararocue C.

EASTERNBRANCHES] | EXECUTIVE OFFICES ||WESTERKBRANCHES
11 TORONTO.ONT. MONTREAL ROSSLAND.B.C.

HALIFAXNS || works QuE. || YANCOUVERSBC.

RAT PORTAGE.ONT.

STJOHNS.Nfd 1| SHERBROOKE.QUE.
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ALLIS-CHALMERS-BuLLOCK

LIMITED

. _
SIX-FOOT HUNTINGTON MILL

The Six-Foot Huntington Mill here shown under construction in our shops is specially adapted for concentration works,
either for crushing coarse or direct from the Crusher, to a fineness suitable for fine concentration, or for
receiving coarse tailings from coarse concentration works, to be re-crushed for passing over
Frue Vanning Machines or other sensitive slime concentrating machinery. As a
gold-saving appliance, combined with crushing machinery, it has no
equal. For concentration purposes it is perfection itself.

%
Complete Mining Equipment

AIR COMPRESSORS GYRATORY BREAKERS ROCK AND ORE BREAKERS
COAL CUTTERS HANCOCK JIGS ROCK DRILLS
CONCENTRATING PLANTS HOISTING ENGINES ROASTING FURNACES
CRUSHING PLANTS HUNTINGTON MILLS SMELTING MACHINERY
CYANIDE PLANTS JAW CRUSHERS STAMPS

ENGINES OVERSTROM TABLES TUBE MILLS

GOLD AND SILVER MILLS PROSPECTING MILLS TURBINES, STEAM

GOLD DREDGES PUMPS TURBINES, WATER

ELECTRIC MOTORS AND GENERATORS

Head Office and Works - Montreal

DISTRICT OFFICES
New Glasgow, N.S., Telephone Bldg. Winnipeg, Canada Life Bldg.
Montreal, Sovereign Bank Bldg. Nelson, Josephine St.
Toronto, McKinnon Bldg. Vancouver, 416 Seymour St.
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- AUSTIN

ROCK and ORE

$ CRUSHERS

are the strongest and most up-to-
date crushers on the market.
They are capable of crush-
ing the hardest mate-
rial, and have a
large capacity.

SEND FOR CATALOGUE

W. H.C.MUSSEN & Co.

MONTREAL

WIRE ROPE

PRICES RIGHT.

ALL KINDS AND SIZES, AND
FOR ALL PURPOSES.

Standard and Lang’s Patent Lay.

PROMPT SHIPMENTS.
Rope Fittings. Rope Grease.

THE B. GREENING WIRE CO,, LIMITED

HAMILTON, Ont.

MONTREAL, Que.

TrHe HEROU L.'T' PROCESS

ELECTRIC

R. TURNBULL,

For particulars
apply to

General Agent
for Canada,

SMELTING

Sault Ste. Marie, Ont.

Have you any friend whom
you desire a copy of the
MiNING REVIEW sent to?

MICHIGAN COLLEGE OF MINES

F. W. McNAIR, President

Located in Lake Superior District. Mines and Mills accessible
for practice. For Yearbook and Record of Graduates apply to
President or Secretary, Houghton, Michigan.

CHEMICAL AND >
ASSAY APPARATUS (@&

ZINC, CYANIDE and SULPHURIC
ACID for CYANIDE PROCESS

Complete Assay Outfits

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

LYMAN, SONS & COMPANY

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

BATTERSEA

RounD.
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Since the publication, in the July issue of the
REVIEW, of a criticism of the flotation of the
Nipissing mines, in Cobalt camp, the capital
stock has been reduced from twelve millions to s'x
millions.  We think this was a wise change. We
grant the Nipissing has made a very excellent
showing, but six millions is a lot of money, and
veins of rich silver ore have not always been re-
markable for ‘their permanence at great depth.

The REVIEW is not and never has been a
party paper. It is pecfectly immaterial to the
mining industries of Canada which party is in
power, either in the provinces or in the Dominion,
so long as the mining law or laws are efficiently
and honestly administered, and so long as there
remains a disposition in the varions governments
to honestly advance the interests of the mining in-
dustry. In most cases the Government is well
served, but it is notorious in Coleman that all offi-
cial representatives of the Government are not
above suspicion.

It is with much regret that we have to chronicle
the devastation of the town.of Haileybury by fire.
On the night of August 20th, the greater part of the
business section of Haileybury went up in smoke.

. The losses were fairly well covered by insurance,

but, of course, will fall heavily upon the business
men of that enterprising city. We are pleased to
hear that most of those who were burned out will
rebuild, showing that they have an unabated faith
in Haileybury and its future. After all, most
cities that amount to anything are either burned
ont or shaken up by earthquakes at some time or
other.

The Geological Survey of the United States has
published a volume on the methods and cost of
gravel and placer mining in Alaska, written by
Charles Weils Purington. The number of this
Bulletin is 263, and all who arc interested in placer
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mining would do well to obtain a copy of it, as it
gives a very detailed description of the methods in
vogue not only in the American camps, but the
camps on the Canadian side of the line. The pam-
phlet is well illustrated and the particulars fur-
nished of the different appliances and methods are
accurate and trustworthy.

Owing to the number of prospectors who are
seeking their fortunes in Northern Quebec, the
original report by Dr. Robert Bell on the geology
of the basin of Nottaway River, published as Part
K, Annual Report, Volume XIII., was exhausted
and a large subsequent edition has been heavily
drawn upon by persons who are interested in that
northern country, This report, while not as full
as could be wished, is a very useful one, and con-
sidering that Dr. Bell only had an opportunity to
make a reconnaissance survey, it contains a vast
amount of useful information.

A very instructive paper on turbine machinery
was read by Mr. S. A. Everett at the last annual
meeting of the South Wales Institute of Engineers,
when it captured the Massey prize. Mr. Everett
takes a very optimistic view of the future of the
turbine. It scems, however, that the highest
authorities believe that while the steam turbine is a
success the possibility of the development of the
gas turbine in the near future is not bright. Some
have gone so far as to say that the possibility of
producing a successful gas turbine was only likely,
provided there be first a revolutionary scientific dis-
covery. In other words, the materials at the com-
mand of the engineer do not seem applicable to the
construction of a turbine to deal with so high a
temperature,

According to an ‘article by Mr. H. C. Hoover,
contributed to the Engineering anq Mining Journal,
of New York, the decrease of returns from W’cstral
lia gold mining during 1005, amounting to some
28,000 ozs., was largely caused by the conditions of
the Australian mining title. by which a leasehold is
granted subject to measurement. One man must be
employed continuously for every six acres; thus the
prospector found it impossible to hold his ground.
The fear of inability to so do drove the prospector
from the field, and throttled the growth of the
industry.

Now, the colony is free from a labor government,
and much may be hoped for in consequence.

This, probably, contains a lesson that our legisla-
ture should take to heart. If it was possible to

strangle the growth of a vigorous industry, in Wes-
tralia, it would be certainly an easy matter to kill

off an infant industry in any of our Canadian pro-
vinces. Next to mineral deposits, common sense
mining laws are required in order to make a country
flourish from the mining point of view.

Mr. Jas. Ashworth, M.E., read a paper recently
before the North of England Institute of Mining
and Mechanical Engineers, giving the results of his
observations on water-sprayed or damped air in
coal mines. The Council has shown its recogni-
tion of the value of this paper by awarding Mr.
Ashworth a prize of two guineas. The value of
such recognition does not, of course, depend upon
the money value of the reward, but because it is a
public acknowledgment of good, conscientious, in-
telligent work. For years Mr. Ashworth has con-
tended that water-sprayed and damped air in dusty
coal mines is ncither a preventative, nor yet a con-
troller of the extension of an explosion from one
part of a colliery to another, and, although public
opinion was for a'long time against it, it looks
as though his arguments were meeting with much
less opposition than formerly.

The curse of all the new mining camps is
typhoid fever. In the army it is known as enteric,
but, though the names are different, the disease is
the same. There was a counsiderable amount
of typhoid in the camps of Northern On-
tario last summer, and there is likely to
be a further outbreak this autumn—spring
and autumn Deing the two worst scasons, as
a rule. There seems only- one safeguard—boiled
water. If a man is careful to see that every drop
of water that comes into his shack is boiled, he
reduces to a minimum the chance of infection. Owr
own system—and we have passed scathless through
several epidemics—is as follows: A bucket is kept
for the purpose of bringing water from the creek
or spring, and this, after being emptied into a large
pot, or boiler, which stands on the stove, is placed
outside the door of the shack. Every drop of water
that is used, cither for toilet or for household pur-
poses, or for cooking, is first boiled.  If this simple
precaution be taken infection can only be acquired
outside the shack, and when an cpidemic of typhoid
is going through a camp, the man who values his
health should be very chary of cither cating or
drinking away from his own table.

A system, now becoming a favorite one in the
Slocan, of working old properties under lease, is
one that might have a wider application. Mr.
Geo. Huston, Editor of the Mining Standard of
Sandon, has published a very interesting account
of this system in the Mining Record. He states
that a number of old properties have been taken in
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hand on low royaltics. A few men club together,
forming a syndicate, each man subscribing a certain
amount and assessing himself at a small sum, month-
ly. In many cases the first assessment is one hun-
dred dollars and the monthly dues ten dollars. This
capital is managed solely by the investors, who
keep close watch to see that all disbursements are
for actual working expenses.

The labor is supplied by working minets, who
go in on shares with the investors. Each party
reccives one-half the net profit, should there be
any; the investing group paying for tools, outfits,
powder and provisions, and allowing cach miner
onc dollar a day. The miners are kept steadily at
development, and any ore found is taken out by
hired labor. A bank 1is selected to reccive all
moneys on account of the group and to make all
payments, and to see to the cquity of the divi-
sion.

It appears to us that just such a plan would
meet the needs of the small rich deposits that are
likely to be found through Northern Quebec and
Ontario. A few men drawing fair salaries can, by
this system, get a run for their money, and
stand a far better chance of receiving a good return
than would be the case should they dabble in 5-cent
and 1o-cent stocks.

Most great inventions are simple, yet, surely,
few can be simpler than that evolved by the clever
managers of the De Beers diamond mines for sav-
ing the stones that pass through their hands. One
of them noticed that oily substances, such as axle
grease, or white or red lead, stuck to diamonds
when they happened to come in contact with them.
Hence, they argued, that diamonds should in tura
adhere to grease.  After a series of experimentsit
was ascertained that diamonds, alone, of all the
minerals contained in the blue ground adhered to
grease, the others drifting away as tailings with the
water.  The diamonds pass over a shaking table
spread thickly with grease. The descending dia-
onds stick to the surface of the grease, while all
the other mincrals pass over it. Two tables are
used, but only about one-third of onc per cent. of
the diamonds pass the first table, and those are
found, with rare exceptions, upon the second table.
Grease will catch rubies and sapphires and emeralds
as well as diamonds, but it is not believed that it
will cling to anything but a precious stone.

The grease which is used loses its power to
retain diamonds after a few hours' work, when it
is scraped off the tables, together with the dia-
monds adhering to it, placed in a kettle of finely
perforated steel plates and steamed. The grease
is used over and over again.

A modification of this method has been intro-
duced still more recently by the Elmore Oil Process
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Company—Dbut each really depends upon the affin-
ity of gems for oleaginous substances.

A number of prospectors are now scarching
for diamonds in the northern parts of the Provinces
of Quebec and Ontario, and these men all have
frying-pans and abundance of grease derived from
the mess pork they carry with them.

It may be possible that an ingenious man will
make this hint of service in detecting the gems he is
in scarch of.

MINING PROGRESS.

Each year sees improvements in the art of
mining and metallurgy, so that ores that a few years
ago were too poor to yield a profit in working, have
now become available. One of the most notable
metallurgical developments of recent years was the
solution of the Broken Hill zinc problem, which
resulted in the revival of the Broken Hill field. For
many years tailings averaging 17 per cent. of zinc,
8 ozs. of silver, and 6 per cent. of lead, to the ton,
were accumulated, until at length it was estimated
that these old dump heaps contained some 6,500,000
tons of tailings. The wealth that was maintained in
this immense accumulation tempted inventors so
that some of the brightest brains were struggling to
solve the problem, with the result that not one alone
but many successful methods of treating these old
tailings were discovered. These huge mounds have
now but to be run through the treatment plant and
zinc concentrates are obtained, which may be mar-
keted or smelted. Unlike the great discovery of
cyanide of potassium for the recovery of gold, the.
methods discovered for saving these zinc residues
could not become monopolies. There were too many
of them. Each successful inventor was forced to
struggle with his competitors and to be contented
with the smallest possible royalty. So the producers
reaped the benefit—a benefit that was all the greater
by reason of the high price of zinc, lead and silver.

The treatment problem having been solved, those
companies which had dump heaps found they could
sell them for large amounts of cash. After extraction
of the zinc, the lead and silver become casily recov-
erable. The sulphur contents of the Broken IHill
ores also assumed value in the form of sulphuric
acid and superphosphates. Sulphuric acid is used for
recovering the zinc in several processes and in the
manufacture of superphosphates for manures. The
following are the different processes for recovering
the zinc in the Broken Hill ores:—The Sulman-
Picard process of distillation of the zinc concen-
trates by treatment with ordinary bituminous coal;
the magnetic separation process; the Potter and
Delprat processes, in which sulphuric acid is used;
the De Bavay carbonic acid gas process; and the
Carmichacl-Bradford desulphurizing process.  All
these processes are at work on the Barrier Range. It
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may be pointed out that the importance of a cheap
supply of sulphuric acid will create a demand on the
part of innumerable new industries to which it is
essential.  The applications to which sulphuric acid
can be put are so universal that it has been sug-
gested that a nation’s industrial progress may be
roughly measured by its consumption,.

The next in importance of the ore treatment
processes is the extended introduction of the tube
mill. At the Waihi mine three tube mills as auxi-
liaries to one of its batteries are crushing and treat-
ing some 30 per cent. more ore than was formerly
reduced without tube mills; the El Oro in Mexico is
extracting 16 per cent. more gold by the aid of tube
mills, and the appliance is being extensively em-
ployed on the Witwatersrand. At Kalgoorlie the
Wheeler pan has been pitted against the tube mill,
with the result that on this particular ore the ad-
vantage is claimed to lie in favor of the former; but
in the matter of initial cost—two pans being taken
as equal to one 13 ft. tube mill—the advantage is
distinctly with the pans. The estimated cost of two
Wheeler pans is £290, whilst one tube mill is cal-
culated to cost £633.

The method of re-treating the residue dumps of the
Randt, as originally carried on by the Crown Reef
Company, has been extended to other mines. As
every Randt mine which has crushed since the in-
dustry started possesses greater or lesser accumula-
tions of residues, the recovery of the small amount
of gold left in thesc at a fractional cost means a sub-
stantial addition to revenues. Last year the Crown
Reef Company secured from this source alone a
profit equal to 17 per cent. on its issued capital.
Some 70 to go per cent. of the gold contained in
these residues, representing from 3s. to 6s. per ton,
is being recovered by a simple process of atmos-
pheric oxidization and leaching out the gold with
water. The residue heaps may consequently be
made a not unimportant new source of revenue to
Randt mines.

The old tailings dumps throughout the world
have been bought up by cyanide operators, until
very few now exist. Practically all the old dumps
on the Randt, Charters Towers, Victoria, West Aus-
tralia, the United States of America, and Mexico are
exhausted, having added millions of gold to the
wealth of the world. Cyaniding is now, therefore,
practically confined to the tailings and slimes as
they come from the mill; and, with the use of tube
mills, the intermediary product of tailings will be
done away with, slimes only being left. There still
remain very large old dump heaps of tailings from
the silver mills; but, except in a iew instances, the
treatment of these has has not proved a commercial
success, as the extraction of the silver values gener-
ally does not exceed 50 per cent. Of course, this
does not apply where the tailings can be smelted. T,
however, anticipate that these enormous piles of
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tailings in Mexico and other countries will become
amenable, as the Broken Hill residues now are, to
some process which will give a profitable rate of ex-
traction. A fortune awaits the metallurgist who suc-
cessfully tackles this problem.

Very considerable progress has been made in
gold dredging, the simplest form of gold mining. In
this case Nature has already done the mining by dis-
integrating the gold-bearing rocks and concentrat-
ing the gold into payable quantities in alluvial drift,
so that it may be dredged up in an easily recover-
able form. The introduction of this class of mining
has made rapid strides during the past year, more
particularly in the various South American terri-
tories, West Africa, Siberia, and the Western States
of America. The experience gained in dredging
methods and in dredgc construction in New Zealand
has been carried into other countries, and this phase
of gold-mining presents the prospect of becoming
more profitable than it has ever before been. In
California the increased yield last year is mainly set
down to dredging operations. No dredging area, un-
less it is a rich one, will stand a large capital. In
New Zealand the vendor’s and promoter’s interests
do not exceed one-fifth the total capitalization: the
balance forms the cash working resources for equip-
ping the property.

In the milling of ores the weight of the stamps
has been increased to 1,350 Ib. on the Randt, and in
other cases to 1,500 Ib. The tendency is by the use
of preliminary ore breakers to feed a much smaller
size of ore into the battery, and to run a much
coarser grade out of the battery, leaving the auxi-
liary tube mills to complete the grinding to any de-
gree of fineness required. In this way the duty of
the stamps is very largely increased. The Wheeler
pan is also coming into use as a subsidiary in fine
grinding. In certain classes of ores dry grinding by
roller mills, etc., has proved an economical success.
More attention has been given to the re-crushing of
concentrates, but either tube milling or the use of
Wheeler pans get over this difficulty. Many addi-
tional mechanical contrivances for facilitating work
have been introduced, such as the mechanical
“ mucker out,” the steam shovel, various forms of
ore conveyors, both over and under ground, the ap-
plication of electrical energy for lighting, trolleying,
hauling, pumping, crushing, and, in fact for all pur-
poses where power is requisite. In this connection
water power is being utilized as a generating force
at great distances from the centre of application.
Then there is the marvellous progress in the various
systems of producer-gas plants, and the,newer types
of electrical pumps, which ‘take up less room in the
shaft, are less expensive than the old varicty, and
deal with immense qudntities of water at a frac-
tional cost. The progress of metallurgy has been
equally great in the different thermo-electrical pro-
cesses for the smeiting of ores and the manufacture
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of stecl. In copper smelting, plants which were con-
sidered up to date five or six years ago have been so
improved upon that it pays to scrap-heap them in
order to use the latest appliances, giving better re-
sults at a great reduction in working costs. The
more extended use of the filter press in the case of
special ores has overcome treatment difficulties.
Advances have also to be recorded in the use of
water-tube boilers, developments in the steam tur-
bine, the standardization of mining machinery, the
centralization of plant for a group of mines, the cen-
tralization of electrical power transmission, the pro-
vision of a central workshop {or a group of mines
and a central station for purchasing al! the requisite
suppliecs—such as foodstuffs, coal, timber, explo-
sives, etc. On the Randt there has also been a ten-
dency to enlarge the area under one management
and so curtail administrative expenses, likewise to
develop the enlarged area by fewer shafts, especially
in the deeper level ground. I particularly notice the
tendency in mining engineering to employ special-
ists, and, where there is such a variety of highly
technical subjects to deal with, as in gold, silver,
copper, tin, lead, zinc, etc. in all forms and combina-
tions, the cheapest method in the end is to employ
the best specialist on cach subject under considera-
tion. Reduction in treatment costs has made satis-
factory progress during the year. The new and up-
to-date methods for more economically handling and
treating the ore are doing away with the uncer-
tainty and chance which have in former times char-
acterized the mining industry. Low grade ores,
whiich a few years ago could not be mined at a

profit, are now extensively worked, and treatment.

plants are being remodelled to meet the special re-
quirements of each description of ore. Refractory
ores which baffled the mining experts of a few years
ago are now made to respond readily to treatment
processes. Mining is, therefore, becoming more
popular year by year. Where conducted on the
honest, prudent and common sense lines recognized
as requisite for success in other businesses, legiti-
mate mining enterprise, under the guidance of well
trained managers and engineers, is more profitable,
on an average, than any other line of business.

Attention must be called to the fact that many of
minently to the front during the past year, and con-
tinues to receive great attention—as it deservedly
should in the process of placing mining upon a
sound business basis. No ore ought to be considered
to be in reserve unless blocked out on at least three
sides; ,and the smaller the blocks are the more
accurde will the estimates be.

I.again draw attention to the fact that many of
the goldfields of the world have either reached their
zenith or entered the declining stage, whilst many
mines have attained such great depth that their end
canonly be a matter of a few years. It is natural to
expect the shares of such companies to decline in

market value in proportion to the depth reached and
the amount of gold taken out of the mine; but in
practice this is seldom the case. So long as a mine
yiclds 10 to 12 per cent. on the current quotation,
that alone satisfies the average mining sharcholder.
There is too much inclination to consider mines as
investments. This is particularly dangerous in
cases where great depth has been attained, and the
more so where the profit in the ore reserves is con-
siderably below 60 per cent. of the market valuation
of the company’s capital. Of course, in cases where
6o, 70, or 8o per cent. of the current market price is
represented by profit in the ore in sight at the date
of purchase, shares assume more the character of
an investment, but even then a careful watch must
be kept to see that the profit in the new ore devel-
oped is sufficient to replace that being crushed
month by month. As this, however, is usually it.-
possible—sufficient data being only given annually
—the speculative element has to be reckoned with
even in the limited number of first-class mines,
authorities hold that no mines should be considered
investments. They are speculations, and should be
treated as such,

THE AMALGAMATION OF GOLD.

The bi-monthly bulletin of the American Insti-
tute of Mining Engineers for May, contains several
articles of interest to mining 'men. The amalgama-
tion of gold ores was the subject treated of by
Thomas T. Read, and we understand this paper was
also to be read during the July meeting in London.
Its contents may be summarized as follows:—

I. Gold absorbs mercury, forming a solid solu-
tion which may contain as much as 13 atomic per

cent. of mercury. Beyond this, an inter-metallic

compound containing gold or mercury in solution
(or a second solid solution) is formed, which con-
tains 17.5 atomic per cent. of mercury. Ordinary
amalgam, which is not in a state of equilibrium,
consists of one or both of the foregoing, usually the
former, mixed with an excess of mercury which
coats the particles and causes them to cohere.

2. Amalgamation is a physical process, the
chemical actions involved being chiefly inimical
(excepting those purposely induced). The gold
grains are wetted by the mercury and sink bencath
the surface of the mercury film on the plates; this is
facilitated by feeding mercury to the stamp, so that
the grains may be thoroughly wetted before coming
in contact with the plates. The disadvantages of this
procedure have already been discussed. The sur-
face-tension of the mercury draws the gold beneath
the surface, and holds it against the plate. By dif-
fusion into the metal°of the plates the amalgam
often becomes strongly adherent. Silver-plating is
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useful, because it prevents the solution of the copper
" in the mercury, and, thercfore, the harmful chemical
reactions that result therefrom. Muntz metal plates
exhibit the same effect, and, in addition, diffusion of
amalgam into them is very slight, so that it is read-
ily removed. Silvered-plates will hold a thicker film
of mercury than plain copper, and plates coated with
gold amalgam a thicker film than ecither. This
assists the * catching ” of the gold.

3. Variations in temperature make themsclves
felt in slight changes of a number of factors rather
than large changes in any one. According to the
relative importance of these factors in cach case the
total effect may vary. The most important undesir-
able cffects of raising the temperature are the in-
creased solubility of harmful salts, and a corre-
sponding increase of the precipitation of base metals
into the mercury ; this both hinders its proper action
and leads to its loss. Rise of temperature also dim-
inishes the surface-tension and viscosity of the mer-
cury, which allows it to be more readily “floured.”
The force with which the gold is drawn beneath the
mercury and held against the plate is also decreased.
On the other hand, by an increase in temperature
the wetting of the gold by the mercury and the
“catching ™ of it by the plates is facilitated, as is the
coalescing of the globules of mercury.,

4. Increase of temperature causes increased ab-
sorption of mercury by the gold and by the plates.
Changes in temperature cause changes in all the
foregoing factors. The retaining of a constant tem-
perature is, therefore, most favorable to successful
working. A comparatively low temperature is better
where the influence of soluble salts in the ore has to
be considered (which is usually the case) ; but when
this may be neglecied, as high a temperature as can
cconomically be maintained, without variation, is
most favorable to successful amalgamation.

THE UPPER STEWART RIVER, YUKON.

In the carly ecighties bar-mining was practised
to some considerable extent on the lower portion of
the Stewart river, but the upper waters of that river
are practically unkno..n, except for such informa-
tion as the Geological Survey has supplied through
the medium of Mr. R. G. McConnell in 1900, and
Mr. J. Keele, whose report on his explorations of
last year is now being published.

That these upper waters do not-traverse the des-
olate region one might supposc is plainly seen by a
glance at Mr. Keele’s report.  He says “the long
hours of daylight are favorable for abundant vege-
tation,” and that trecs—among which are spruce,
balsam, poplar, and birch—grow to heights of near-
ly three thousand feet above the river.  Wild fruits
grow in great abundance and “the region offers a
great ficld for the sportsmai and explorer.” Sev-
eral species of bear are found in the region, wolves
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and wolvcerine, moose, mountain caribou and moun-
tain sheep. Of the fur-bearing animals, there are
lynx, fox, beaver, marten, otter and mink,

The part, however, of Mr. Kecle’s report that
will be read with greatest interest is included in the
paragraphs .on economic geology.  After describ-
ing the various rocks of the region, the author goes
on to remark that “the bed-rock of all the produc-
tive placer ground in the Yukon Territory is of a
similar character to the above,” a hint which, to
those prospectors who read between the lines may
be of great value. Mr. Keele found gold “in the
gravels of many of the small streams flowing over
this area,” but is naturally careful as to inciting
false lvopes andiadds “whether there is sufficient gold
to pay for mining can only be determined by the
usual process of reaching bed-rock.”

The physical features of the district make inter-
csting reading. We learn that the “scenery is very
fine and the mountains gain impressiveness: from
their situation in low, wide valleys, and their color-
ing is rich and varied. Some of the valley bot-
toms seen from a height have an extraordinary ap-
pearance, suggesting a mosaic floor in which the
pattern is worked out by the bright surfaces of the
countless ponds and the narrow dark-green land
arcas separating them.”

SAFETY IN MINING.

The prevention of accidents in mining, is a mat-
ter that should be always under consideration By
the mining engineer.  The subject was, we think,
well dealt with by Messrs. Donald Macaulay and
Lewis G. Irving, in a recent paper contributed to
the Journal of the Chemical, Metallurgical and
Chemical Society of South Africa. Prevention is
better than cure, and in the paper under considera-
tion, the authors endeavor to point out the principal
causes of loss of life through “gassing,” and the
means of avoiding it. The paper was, in part, as
follows:

By the courtesy of the Acting Coinmissioner of
Mines we have been permitted to examine the offi-
cial reports of the fatal accidents due to “yassing,”
into which investigation was made by the mining
inspectors, for the two years 1904 and 19o5. We
have gone through these returns very carefully, with
a view to determining the general conditions under
which these accidents happened.

Thirty separate fatal accidents occurred during
that time. They involved the death of nine white
men and thirty-one natives or coolies; and the seri-
ous “gassing” of some twenty-four others. Seven-
teen of these fatalities were clearly preventible. Re-
turning to the working place too soon after blasting
accounted for some, but only two white men were
found culpable in this respect, and both lost their
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lives; others were due to neglect on the part of the
white miners to take proper measures to sce that
the working places were safe before setting the
boys to work; others again to carelessness in the
handling of explosives leading to their ignition.
Twenty-three of the forty deaths were, broadly
speaking, due to misadventure, but these included a
considerable number due to mere ignorance, and a
few where lack of supervision seemed certainly to
be a contributing cause. A few were caused by
cxposure to fumes arising from blasting affecting
those at work in neighboring parts of the mine.

‘Of the forty deaths the records point to nitrous
fumes as having been the cause of death in seven-
teen cases, in at least eight of which the diagnosis
is definitely stated to have been confirmed by post-
mortem examination.  All of these were charac-
terized by the same clinical symptoms; no serious
disability at the time of exposure, a latent interval
frequently without apparent signs of anything being
wrong, and then the onset several hours later of an
acute and almost invariably fatal illness. Naturally
cnough in non-medical reports like these the symp-
toms of illness are not always detailed; where they
are so in such cases they are those of the acute res-
piratory distress characteristic of poisoning by ni-
trous fumes, In’the other twenty-three cases, on
the other hand, carbon monoxide was apparently
the predominant poison, although in a good many
of these carbon dioxide was also present. “Gassing”
from nitrous fumes and carbon monoxide conjointly
appears to be rare, for reasons which will presently
be stated, although it certainly may occur under
special circumstances.  Clinically the cases fall,
with very few exceptions, into two quite distinct
categories, poisoning by nitrous fumes and poison-
ing by carbon monoxide or by a mixture of the lat-
ter gas with carbon dioxide. It is of intcrest there--
fore to arrive at some conclusion as to the different
circumstances under which these different types of
“gassing” occur.

Let us take first those instances in which the
explosive was ignited and burned, or burncd and
then exploded. During the period under review,
there were five cases of this sort, causing in all six
deaths, and in all but onc of the latter “gassing”
took the tpyical form of poisoning by nitrous fumes.
This fact, however, must not be taken to indicate
that there is no danger in these cases of poisoning
by carbon monoxide, for it has, of course, been
abundantly proved that when nitro-glycerine explo-
sives are burned both CO and NO are evolved in
large quantity. The result is rather due to the
fact that people very naturally do not, as a rule, stay
long enough in the neighborhood of burning explo-
sives to run any great immediate risk of poisoning
by carbonic oxide. There is a hasty stampede to a
place of safety. In one of the six fatal cases, how-
ever, the post-mortem appearances seemed to point

to a mixed poisoning, and during the present month
a most striking and deplorable instance of this na-
ture has occurred, resulting in the loss of fifteen
lives, 1t is worthy of record.

A gang of thirty natives, under a white miner,
were proceeding to their working place in a stope,
The natives arrived first, some descended the
stope, the others, fourteen in number, remained on
the level above, in which, between them and the
station, was the miner’s dynamite box. The miner
followed, and had reached his box and passed it,
when immediately an alarm was raised ; fifteen, per-
haps twenty, pounds of gelatine dynamite contained
in the box had become ignited, apparently, so far as.
the facts are obtainable through the carelessness of
the miner. The boys in the level rushed towards
the station, right into the fumes, and all collapsed
at once and dropped within a short distance of the
box, where their bodies, and that of the miner, were
afterwards found. The natives in the stope below
the level escaped. IExposure was thus immediate,
and apparently death was equally so. The blood
fronw three of these cases was examined in the Gov-
ernment Laboratory, In each case it was cherry
red in color, and uncoagulated. It contained a high
percentage of carbon monoxide, and the chemical
evidence is stated to point also to an “oxide of ni-
trogen,” as a contributory cause. Clearly, here, the
proportion of these gases in the air at the moment,
no doubt in conjunction with carbon dioxide also,
was high enough to praduce immediate unconscious-
ness ind death, and the case may be regarded as onc
of mixed poisoning; although, probably, the propor-
tion of CO by itself and of NO by itself may have
quite well each been high enough to account for
what happened.

In four instances in the reports of these two
vears, the examining mining inspector was inclined
to think that the explosives had partially burned.
Tn two of these, exposure to the gases did not occur
till several hours afterwards; in each case a white
man and a native lost their lives; in one instance,
quite certainly, from carbon monoxide poisoning,
for the bodies were found in a winze, with the can-
dle of the white miner burning brightly beside them,
and the post-mortem appearances corresponded ; in
the second, also, death was probably due from the
same cause. In theother two instances, exposure
was immediately or shortly after blasting, when
“gassing” took the form of poisoning by nitrous
fumes. The evidence on which the opinion of
“partial burning” of the explosives having taken
place is based is not in all these cases conclusive,
but this need not concern us, since, so far as the
relation between the conditions of exposure and the
form of “gassing” which ensued is concerned, they
fall quite into line with those which follow.

There rémain, then, twenty-one instances in
which “gassing” occurred after an apparently nor-
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mal explosion, and in six of these it was due to poi-
soning by nitrous fumes.  There were nine deaths
and two recoveries. It is of interest to note that,
in those where special investigation was made, no
carbon monoxide was present in the blood. In one
of these six instances there was no exposure to the
fumes until two hours after blasting; in all others
the exposure was immediately after the explosion
had taken place,

One or two points are worth noting in respect
to the circumstances under which poisoning by ni-
trous fumes occurs,

First, the exposure is typically immediately after
blasting. Within an hour or so this special danger
secems almest invariably to disappear, a fact which
is, ne doubt, due to the ready solubility of the gas
concerned.  Second, the duration of the exposure
is often extremely brief.  Third, it may occur at
considerable distances from the actuat seat of gen-
eration of the fumes, and the latter may affect one
or two only out of a working party of several ap-
parently cqually exposed. Blasting in one portion
of a mine may thus affect those working at the time
in other jportions, even at some little distance. It
would appear from this that the amount of gas
which may produce fatal poisoning may be very
small.  We have met with one case at least, as we
stated in our last paper, wherc a white miner died
from characteristic acute haemorrhage oedema of
the lungs, without even having been aware that he
had been “gassed” at all.

One of the most striking cases of “gassing” by
nitrous fumes occurred in an accident which hap-
pened on one of the mines on the West Rand in
May, 1905. It presents several features of interest
which make it worth recording.

A box containing 30 Ibs. of gelignite in a blind
drive, cighty feet from the 10th level station, was
observed to be burning. It exploded immediately
after, causing 30 Ibs. of blasting gelatine, twenty
feet aivay, in another box, to explode also. A 6-
gallon tin of paraffin at the station caught fire at
the same time, and simultaneously the explosion
broke a 6-in. air-pipe, allowing the compressed air
to escape freely. A shift boss, two white miners
and several coolies were at the station when the
gelignite caught fire, and they immediately rushed
intoc the drive on the opposite side of the
shaft. The explosion and the flames overtook
them, they were thrown down, burned and
battered, and so severely that five coolies
died . later from their injuries.® They lay there
afterwards for a considerable time, but they
were not “gassed.” The bulk of the fumes seem to
have mounted the shaft, and some passed along the
7th level, where the mine captain and a miner en-
countered them, 1,200 feet away from the seat of
the explosion. They both felt the fumes, and the
miner complained of feeling sick. He went to the

surface, then returned underground, but had to go
back. He died the same night of acute oedema of
the lungs, the accident having occurred in the fore-
noon. None of the others were seriously affected
by the fumes.

In the other fiftcen instances (with nineteen
deaths), also occurring after apparently normal ex-
plosions, poisoning appeared to have been due to
carbon monoxide, with probably also in many cases,
and certainly in some, an admixture of carbon di-
oxide. Thesc accidents occurred in the dead ends
of drives, in winzes or in rises, where air had been
allowed to stagnate after blasting. In only one
instance was there exposure immediately after the
explosion; this was in a case where a white miner
had recklesly returned with a native to the working
face to blast the round very shortly after blasting
the cut; both lost their lives. In another instance
there was exposure half-an-hour after the explosion,
In all other cases two hours or more had elapsed,
in one as much as twenty-six hours, In several of
the reports definite statements are made as to whe-
ther the candles of those affected, or their rescuers,
burned in the usual way or not. Mention is made
of this in cleven cases; it is a point which should
invariably be particularly inquired into, although re-
liable evidence is not always to be had. In six
cascs the candles burned brightly, in one dimly, in
four others they were extinguished, but in one of
the latter instances three of the rescue party were
afterwards rendered unconscious, although their
candles by that time were burning perfectly well.

Clearly, it is difficult to accurately apportion
the respective influence of carbon monoxide or car-
bon dioxide in many of these cases. It is probable,
judging from the results of systematic analyses of
mine air after blasting, that 2, 3, 4, or even as once
happened in Mr. Mann’s series, perhaps 7 per cent.
of carbon dioxide may be present locally in the air
after explosion, and while the smaller quantities
mentioned would of course in themselves be insuffi-
cient to produce unconsciousness, they would un-
questionably aggravate or accelerate the cffects of
any carbon monoxide present, especially in the pres-
ence of a decreased percentage of oxygen. On the-
other hand, even in cases where the candles of those
affected burned as usual, and where the amount of
carbon dioxide was thercfore under 3 per cent,, one
reads. of those affected being rendered unconscious
“within a few minutes,” and it is probable, there-
fore, -that under such circumstances carbon mon-
oxide was present in amounts perhaps approximat-
ing to-o:5 per cent. or more. These facts go to
show that this gas is certainly frequently, and prob-
ably almost invariably, the predominant agent in
producing a fatal issue under such- circumstances.
Tnfortunately, spectroscopic examination of the
blood of those affected was not frequently under-
taken, but in the instances in this series in which
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this was done ti.. results were positive. Take for
example such a case as the following: A miner
blasted the face of his drive at 10.30, turned on the
air and went to dinner. He stated that he warned
his boys to wait till he came back. He returned
two hours later and found one of thr natives lying
dead on the broken rock with his .andle burning
beside him, the compressed air being still on the
“outbye” side of the broken ground. The labora-
tory report stated that the blood contained “a large
percentage of carbon monoxide.” It would be tedi-
ous to multiply instances, the general conclusion is
plain enough. One further point, however, is
worth noting, namely, that in none of these cascs,
where those affected were disabled or rendered un-
conscious at the time and recovered, did symptoms
of superadded poisoning by nitrous fumes after-
wards appear to supervene.

Several matters arising out of this particular
group of cases deserve consideration.  First, apart
from cases of burning, carbon monoxide poisoning
is, as we said, typically due to the stagnation of air
in close places after blasting. It is, therefore, very
necessary to prevent this by adequate ventilation,
the more so as the cases we have .quoted do not in-
clude the more numerous minor cases of “gassing,”
which are not reported to the inspectors, and which,
although they do not contribute to the death-rate,
do certainly contribute practical evidence as to the
degree of vitiation of the working air. In all drives
or winzes or rises, where development is being car-
ried on some distance beyond the main air ways,
ventilation other than the mecans ordinarily in use
should be provided, in the form for example of the
James’ “water blast,” which we shall describe in a
moment, and of ventilation by pipes fitted with a
reversible air jet, which can be used to propel air
into the working places during the working time of
the shift and extract it after blasting. These mea-
* sures are recommended both in the English “Report
on the Health of Cornish Miners,” and in the “Re-
port of the Western Australian Commission on the
Ventilation and Sanitation of Mines.” The latter
contains a description of a simple arrangement of
ventilating pipes in drives, designed to mect the dif-
ficulties of risk of injury from blasting.

In addition, any breach of the fegulation gre-
garding the proper examination of the working
places by white gangers, prior to setting natives or
coolies to work in them, should be severely pun-
ished.

Second.—One reads not infrequently of rescuers,
working with misdirected heroism, being them-
selves “gassed,” in one of these instances fatally so;
one reads of deaths from inability to reach the af-
fected persons in time, or from lack of ‘skilled treat-
ment on the spot after their extrication, facts which
strongly accentuate the urgent necessity for the
provision of effective rescue appliances, and for a

morc adcquate knowledge on the part of miine offi-
cials and workmen of how to deal with cases of
“gassing,” on which we have already insisted.

Third.—We have noticed that in several in-
stances it has been stated that boys have been set to
shovel broken rock, and after working for some
time, sometimes fcr several hours, have been over-
come and found unconscious, or perhaps dead.
There is no doubt that the broken rock tends to
imprison the gases and that their subsequent libera-
tion in shovelling may become dangerous in close
places.  And here again we see the necessity of
more effective local ventilation, and of more con-
tinuous supervision on the part of the miners of
work ol this nature,

Tt: questxon ,rem'uus—arc we to regard these
cases of “gassing” as due to explosions which are
exceptional in their nature, involving a partial burn-
ing of the explosives which does not normally take
place? There is nothing wholly incredible in this
supposition, for the number of cases of “gassing” is
certainly small in proportion to the enormous
quantities of explosives in use.

The origin of the explosives used in these cases
of course differs considerably, and although the
particular manufacture employed is not always spe-
cified in the official reports, it is clear that accidents
may occur with one as much as with another. The
composition of the cxplosives in local use also
varies greatly, blasting gelatine, gelatine dynamite,
and gelignite arc all employed, and cven of the
gelignites, some of which are so named are as

powerful as the ordinary standard of gelatine dyna- ~

mite, while in others the active constituents form a
rather smaller proportion than in the ordinary stan-
dard composition of gelignites.

One is left with two alternatives. Either the
dangerous evolution of fumes of carbon monoxide
ind nitric oxide is due when it occurs to partial
burning of the explosive, and this occurrence is ex-
ceptional, or cven in normal explosions, the explo-
sive decomposition is not theoretically perfect for
the whole or part of the cxplosive but commonly
results in the production of varying quantltles of
these gases.

We have not as yet sufficient data to decide this
question. 'We know how nitro-glycerine and nitro-
cotton behave when exploded and when burned, but
as we do not yet accurately know what actually
happens when these variously constituted nitro-
glycerine explosives dre exploded under ordinary
working conditions. It is very probab]c that under
ordinary circumstances, especially with gelignites,
the evolution of varying quantities of NO and CO
is quite common, even when the shots are fired ap-
parently quite satisfactorily. In other words, if
perfection of explosion be defined as the production
at the time of explosion of no deleterious gases
other than CO,, it is probable that under ordimary
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working conditions an imperfect explosion is really
not uncommon.

Mr. E. A. Mann has published in an appendix
to the Western Australian Commission’s Report the
results of a careful serics of cexperiments, under-
taken with a view to determine the causes which
might lead to the partial burning of cxplosives.
This result, so far as his experience went, he did
not find to be traceable to defects in the explosives
themselves, there was no difference in  different
brands, and age up to two years made no difference
cither. He believed that careless storage of de-
tonators, allowing of their deterioration, may be the
cause in some cases, the only other cause revealed
was burying the detonator too deeply in the charge,
which may produce combustion through spitting of
the fuse. The ordinary method of tamping he found
to be sufficient, overcharging did not secem to affect
the character of the fumes, and there was no obvi-
ous ditference In results froin the use of different
sizes of dctonators, which could be attributed to this
factor alone.  Nevertheless, all detonators should
have full strength.

1L

The gases which are formed from nitroglycerine
explosives are important, not merely in occasion-
ally producing “gassing,” but in the constant influ-
ence they exercise in contributing to that vitiation
of the general body of mine air by particulate and
gascous impurities, which is the most important
cause of the unhealthiness of the miner’s occupa-
tion.

Many of you will remember the great battle we
had a couple of ycars ago in this Society, over the
question of how far the vitiation of mine air by
gaseous impurities contributed to the causation of
the mortality amongst underground workers on the
Rarid, and to the production of “miners’ phthisis.”
Mr. Heymann was the great protagonist of the
“gascous” view, and particularly of the theory that
chronic carbon monoxide poisoning was probably
tht main causative factor involved. We ourselves,
and the other medical men who took part in that
enlivening discussion, held to the conclusion that
dust was the chief primary factor in the produc-
tion of the lung discases of miners, although we
agreed that constant dosage with sub-toxic quan-
tities of carbon monoxide and nitrous fumes must
also be reckoned as an important contributory fac-
tor in their causation. To this opinion we still
adhere, while we admire the acumen ot many of Mr.
Heymann’s contentions, and admit the force of
some.

It is hardly nccessary to resuscitate at much
Iength that old discussion. It is to respiratory dis-
casc of a chronic type that the MWigh occupational
mortality of metalliferous miners all the world over
is admittedly due, and there are three main factors

which go to the causation of this respiratory dis-
case.  These are “dust, infective processes, and
gascous impurities. And here we may say a word
regarding the use of the term, “miners’ phtlyisis.”
As we have said, the form of lung disease from
which miners typically suffer, and which is due to
the peculiar risks of their occupation, is a chronic
one. It is characterized by a progressive fibroid
consolidation of the lung tissue with accompanying
catarrhal processes, and, while its onset is extreme-
ly insidious, its termination is often painfully rapid.
It is to this condition, then, that the name “miners’
phthisis,” is applied, and personally we think #he
term is both suitable and useful. But it must be
thoroughly understood that this term is primarily
a clinical one, and carries with it no presuppositions
as to its causation or its pathological nature. The
chronic lung discases which one meets with among
nmviners, and which one includes under the term
miners’ phithisis, have in common the clinical fea-
tures which we have’ mentioned.  But even in
clinical type they present scveral varieties, which
are duce to the preponderance in individual cases of
one or other of the main causative factors, which
contmbute to the pathology of the disease. And,
therefore, 'if we may usefully group the chronic
lung affections of miners, which are characterized
by these common features, and which are due to
causes incident to their ‘occupation, under the one
name “miners’ phthisis,” we must at the same time
admit that the term does not describe a specific dis-
case due to a single causafive factor, but is a name
carrying implications which are primarily clinical
and which does not exclude the possibility of there
being more than one agent concerned in the pro-
duction ‘of the pathology and symptomatology of
the disease.  If this is thoroughly understood, the
use of such a general, and, pathologically speaking,
indefinite term as miners’ phthisis is not ounly de-
fensible but uscful, i only to cmphasize the fact
that few cases of chironic lung discase occurring in
miners who have spent many ycars underground
are of quite unmixed causation, or are the manifes.
tations of a single uncomplicated pathological pro-
cess.

The prevention of “miners’ phthisis” is one of
the most serious public health problems with which
we in this country have to deal, for the mining com-
munity it is the most serious health problem. And,
therefore, we propose to take up cach of these con-
tributory factors which we have named seriatim,
and to discuss what may in cach case be done in the
way of preventing or mimimizing their cffects.

The first factor is tlte dust produced in the drill-
ing of rock by machine or by hand, in blasting. and
in shovelling or handling the broken rock. The
dust produced by drilling by machines is of the first
imporitance, since rock-drill miners are the heaviest
although not the only sufferers from lung discasc.
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Sonre time ago we concurred in the opinion of the
Chamber of Mines Committee, that in principle the
water-drill, a drill, that is, which delivers water as
part of its ordinary operation at the end of the
drill, was the best means of laying the dust so
caused. The trouble is that no such rock-drill is
yet on the markdt which can be recommended for
general use.,, The Leyner drill is the nearest ap-
proach to the successful application of the principle,
and it does good work, we believe, in rises, but it
requires a high pressure and it is costly in main-
tenance. This being the case, the Committee gave
the first prize to Mr. Britten’s atomizer. But there
arc objections to the atomizer in the supersatura-
tion of the air which it causes; a supersatura-
tion which, while somewhat objectionable even
if the water employed were pure, is deccidedly
so whien impure water is used. A jet, delivering
water into the hole while successful in laying the
dust, is apt to give trouble in working by cauging
the dust to cake and the drill to jam. e are in-
clined to think that the most generally useful de-
vice, which depends upon water, is a coarse spray
kept playing at the mouth of the hole. It lays the
dust, if a little care be used in occasionally clean-
ing the mouth of the hole it does not. choke, it con-
sumes less water than the jet, and while it may in-
crease the local humidity of the air it does not su-
persaturate it.  For such a spray as for the atom-
izer, the power can be obtained from the com-
pressed air, as in the case of the atomizer also ft.is
desirable that a supply of water free from organic
contamination should be employed. The nozzle
of the spray may be usefully of a type to give a
rotatory movement to the water. .

In hand.drilling it is more casy to control the
vitiation of the air by dust. The amount pro-
duced is very much less, and the spaces in which
work is done are much less confined.  If water &
ased, the amount of dust produced, once the hole
is well started, is slight. But one’s observation
does not go to show that a sufficient supply of
witer to allay the dust is consistently used in this
process.  And, further, it is scldom remembered
that a considerable quantity of dust is produced in
starting the holes, before these are deep enough to
hold water. Thomas and McQueen found that as
much as 4 mgrm. of dust per litre of air was present
in the air at the turner’s mouth at the starting of a
hole, which is as high as the average of dry holes
drilled by rock drill. They recommend that a wet
sponge squcezed against the drill in holding it
should be ecmployed at the start, and as sponges are
expensive no doubt a simpler substitute could be
found.

The dust produced by blasting is also a matter
of great moment. To allay this, probably no bet-
ter dewvice can be used than the James “water
blast,” the principle of which is to employ the pres-

sure of the compressed air to project into the face
immediately after blasting a quantity of water. The
mechanism is stmple, and its use and effects are
thus described in Haldane, Martin, and Thomas’s
“Report on the Health of Cornish Miners.”

“We find that the following plan, devised by Mr.
William James, underground agent at Dolcoath, is
very effective in quickly laying the dust and dilut-
ing the gases. At the mouth of the level a picce of
6in.iron pipe or a small cylinder, provided with a
side tap, is let into,the ordinary 2 in. pipe for carry-
ing the compressed air for the drill. Before the
blast this is filled with water through the side tap
from, a cistern, after the compressed air has been
turned off. Immediately after the blast the com-
pressed air is suddenly surned fullon. The water
is thus driven along the pipe with great velocity,
and a mixture of finely divided water and air is dis-
charged from tlte open end, which is directed to-
wards the face which has just been blasted. By
this means the dust is entirely cleaned from the last
30 or 40 ft. back from the blast, the air leaving
quite clear immediately after. If a ventilating pipe
is carried forward about as far as the compressed
air pipe, any dust which has been driven out beyond
the reach of the jet can be rapidly carried off. This
plan has the great merit that it requires scarcely
any trouble, and no extra appartus except the 6
in. pipe and the tap for filling it. The rock blasted
is also thoroughly wetted so that no dust is pro-
duced in shoveling it.  The water partially washes
out from the air any nitrous fumeswhich may be
present, but, of course, not carbonic oxide, and for
this reason, i#f no other, a ventilating pipe is desir-
able in cases where the level or rise has bden car-
ried o few fathoms beyond the air current.”

The water blast, as this statement shows, not
only allays the dust most effectually, but is in addi-
tion very useful in diluting and remaving nitrous
fumes; it reduces the percentage of carbon nron-
oxide also, “partly owing to the fresh air thrown
in with the water and partly to the effect produced
in mixing the air of the level or rise with the pro-
ducts of combustion.” We believe that this me-
chanism lias been already used in isolated cases on
{ie Rand. It is very desirable that its use should
be greatly extended in drives, rises and winzes,
since it is through ‘stagnation of air in these places
that “gassing” accidents commonly occur, for the
prevention of which the general method of turning
on the compressed air in the ordinary way is clear-
ly not always effectual.  The use of the water
blast should be supplemented, as we have said, by
that of the air-jet.

The dust caused by shovelling and handling the
broken rock is also considerable. Where the water
blast is applicable, no further means is necessary,
where it is not, means should be taken to wet the
rock. ’
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Pace Mr. Heymann we may grant we think that
in all true cases of miners’ phthisis, dust with its
direct consequence in silicosis is the primary caus-
ative factor; silicosis is ‘the feature common to
them all.  Of the sccondary factors there comes
first what we may term the infective factor. ‘The
chief infective process which complicates these
cases is of course tuberculosis. When shortly
after the recommencement of work upon the mines
after the war, we first systematically investigated
this qugstion, we came to the conclusion that tu-
berculosis was present only is. a minority of cases
of miners’ phthisis. At that time we certainly saw
a much greater proportion than we do now, or we
think, than we did before the war, of the pure
“dry” form of miners’ phthisis, which is typical of
silicosis uncomplicated by superimposcd infection.
This experience was not in harmony with that of
Dr. Haldane and his colleagues, who recently
reported on the causation of the high mortaliy
from lung discase amongst Cornish miners. They
concluded that of the cases of lung disease in
miners “probably at least two-thirds, including
all cases of so-called miners’ phthisis, were to be
looked upon as in reality of a tubercular nature,”
zad a ‘considerable proportion of these cases were
men who had worked in the Transvaal. We be-
lieve that this conclusion wns to sweeping to rep-
resent accurataly the ‘conditions on the Rand at the
time, although our present experience approxim-
ates more closely to it than did that of three years
ago. "We believe that at present on the Rand the
majority of cases of miners’ phthisis do end up
with tubercular infection, although we still, un-
doubtedly, meet with a minority ‘of cases of the
pure “dry” type, which appear to be from: first to
last non-tubercular in character. Given a certain
development of silicosis, some intercurrent illness,
pleurisy, pneumonia, influenza, or a severe “cold,”
may be the starting point of the infective process,
or it may develop more insidiously. Some cases,
no doubt, are tubercular from the beginning, but
the mining life of those so affected is a short one.
These are not cases of miners’ phthisis but of or-
dinary phthisis in a miner. Pncumonia is char-
actcristically slow to clear up, to “resolve,” as we
call it, where silicosis is present, it is very apt to
pers'st in the form of a chronic catarrh, which may
cventually become tubercular.  And, apart from
this, localized areas of catarrh, apparently so far
as clinical and bacteriological observation goes,
non-tubercular in character are commonly met
with; they often clear up satisfactorily under treat-
ment. Under ordinary working conditions then
we beiieve that the majority of cases of miners’
phthisis do in the end become tubercular.  If they
do so, the downward progress of the case is usually
rapid. Now in ‘this qualification under ordinary
working conditions we have, we belicve. the ex-

planation of our past experience. The condition
of affairs, when we ‘first came to investigate the
subject, was not ordinary. The war had caused
an interruption of mining work for the miners of
two or three ycars’ duration, and it is very likely
that many ‘men, in whom fibrodis of the lung was
already well developed, escaped as a cousequence
of this interruption the terminal infection which
they might otherwise have contracted. ‘Nothing
was more striking than the manner in which in
many instances men who had served 'in the field
with good heaith during the war quite suddenly
began to go down hill on resumption of mining
work.  Their lungs were so far crippled that, al-
though under the favorable conditions of service
on the veldt, their health was well maintained, the
balance tipped fatally agzinst them on renewed ‘ex-
posure to the irmtant cffects of the vitiated under-
ground air. And many of these men died without
any clinical or bacteriological signs suggestive of
tuberculosis.

Perhaps many of you may think that this point
is of merely medical interest. But the heavy inci-
dence of tubercular and fibraid phthisis amongst
our natives and the signs of a recent increase of
the infection amongst whites, suggests a “safety
measure” of much importance, namely, strict ex-
amination for cases of tubercular phthisis before
the natives enter the country, in the detention com-
pounds, and on the mines. To a large extent this
is done already; what we should urge is that this
process should be carried out ‘With the utmost de-
gree of thoroughness, and that every native proved
to be suffering from tubercular phthisis should T:e
absolutely prohibited thereafter from working un-
derground.

The same question arises with regard to white
workers. The West Australian Commission defin-
itely lay it down as a recommendation that no
white worker proved to be suffering from tubercu-
losis of the lungs should be allowed to go under-
ground. For the affected man to continue undes-
ground work is merely suicidal, and for his mates
the risk of working in close places in campany with
anyone affected by tuberculosis is certainly a defin-
ite onc. We would urge therefore that the Gov-
ernment should scriously consider whether it would
not be wise in the interests of all concerned to
follow the recommendation of the Australian com-
missioners. The proved necessities of public health
must override ‘individual interests, and in these
cases the interest of the ‘individual, so far as his
health is concerned, coincides with the public in-
terest.  'No doubt, it must be regarded as a hard-
ship to compulsorily debar a man from following
his occupation, but the step would only anticipate
by a few months, or at the most by a year or two,
the finalirrevocable compulsion of the discase itself,
should the affccted man persist in following his
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occupation.  That this measure would greatly
prolong the lives of thase already affected by ad-
vanced tuberculosis we do not asert, but in ecarly
cases of tuberculosis when a slight or moderate de-
gree of silicosis .was present, it might certainly do
so. But if this step be taken the community must
sce to it as an equally necessary condition that the
conditions of underground work are made such as
to reduce to a minimum the occupational risks to
health and life.  In the meantime, it would be well,
in order to obtain data for the deliberate considera-
tion of this serious question, to make tuberculosis
in underground workers a notifiable disease.

Gold mining in this country is admittedly an
unhealthy occupation; it has been proved that six
to nine yecars’ work, and sometimes a considerably
shorter period, will inevitably impair or exhaust
the working cfficiency of a rock-drill miner. Of
47 fatal cases of lung disease among rock-drill min-
ers who had worked in the Traunsvaal alone, Dr.
Haldane and his colleagues found that the average
period spent in rock-drill work was 4.7 years. And,
in remombering the white miner, we must never
forget the much larger number of sufferers amongst
the native workers.

But are we to be content to sit down before this
situation and look at it? We have looked at it
long enough and it does not improve in the look-
ing. Rather must we set to work as a community
to alter it. And while it rests with the Govern-
wient and the mining comoanies to provide ade-
quate ventilation, adequate means of dust preven-
tion, adequate sanitation, adequate change houses
and quarters, and a judicious arrangement of work-
ing hours, a very great deal rests with the miner
himself. Of some matters relating to the former
aspect of the question we shall speak presently;
on the latter, the private aspect affecting the ‘in-
dividual miner, we wish to say something now.

In the matter of the incidence of lung disease
amongst miners the initial physique of the man
counts for very much. We always, although not
as a rule with any marked success, seck to dissuade
any man from becoming a miner whose chest de-
velopment is poor. It is very close to the truth to
say that, so far as occupational lung discase is con-
cerned, the chest expansion of a man is the index
of the length of his life as a miner.  And further
the condition of the chest can be improved and
maintained by suitable chest exercises, which stimu-
late circulation in and excretion from the lungs.
We have found the adoption of this treatment to
produce irarked amelioration even in established
cases of miners’ phthisis.  Light dumb bells, In-
dian clubs, Sandow’s devcloper, even simple breath-
ing cxcrcises, or a short sprint after the shift is
over, are all or any of tliem useful in this respect.
For, apart from infection, miners’ phthisis is really
mainly a mechanical disability, and it is of the ut-

most importance to prevent this disability from
developing by maintaining the highest functional
and excretory activity of the lungs.

The avoidance of risk of chills is another im-
portant point, in regard to which the regular use
of change houses is all important. The West
Australian Commission lay down most detailed pro-
visions regarding the construction and the use of
change houses, of which we most cordially approve.
In these it is also provided that no man should go
to his room in h's working clothes. These must be
left in the drying-house in his particular locker.
The working clothes must be changed at least once
a week, if they are left in the lockers over the week
end they are to be confiscated and destroyed. The
object aimed at is to prevent the living rooms of
the men being rendered unclean and unhealthy by
the presence of wet, dirty and perhaps faecally con-
taminated working clothes.

Another point is the individual's reshonsibility
and duty regarding mine sanitation. Where ade-
quate sanitary conveniences are provided, no white
man should permit himself, or, so far as he can pre:
vent it, the colored laborers under his control, o
foul the underground workings with faecal de-
posits. . :
And, lastly, if dust preventives are provided, it
is for the miners to use ‘them.

Of course, whatever devices are recommended,
it is certain that the men will object to use them.
This experience is universal. But, should it be
made legally compulsory, as it is now by the new
regulations regarding ‘dust prevention, to use
some means of allaying dust by water, and the
compulsion enforced by supervision and penalty, it
would, we fancy, be remarkable how soon the tra-
ditional inertia of the miners in a matter so vitally
affecting their own health would be overcome,
when they ‘really saw that the security of their
occupation and of their pockets was involved in
addition to the sccurity of their health. And when
we remember that not merely the health of the
white miners is concerned, but that the health of
the mass of our army of unskilled workers is also
directly involved, there should be no hesitation in
enforcing the use ‘of these preventive measures.

And here we may say a word on the use of res-
pirators. We have never regarded 'these as any-
thing other than as a second, and unreliable, line of
defence. The first consideration is to prevent the
formation of dust and noxious fumes, or to remove
them when formed.  To rely solely on preventing
the inhalation of dust is to occupy a weak and sec-
ondary defensive position. And to hammer again
on the old nail: Respirators do not help the native.
Nevertheless, respirators intelligently employed are
useful for the specific purpose of preventing the in-
halation of dust, and for all engaged in rock-drill
work their use, when there is exposure to a very
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dusty atmosphere, is certainly advisable until bet-
ter preventives are gencrally adopted. No doubt,
they are a trouble to use and to keep clean, they are
apt to get sat on in the skip, their valves get out of
order; they get dirty, they are uncomfortable and
hot: you can’t smoke with them on or talk. But,in
spite of all these inconveniences, they have been
used to advantage by those who take thein seriously
and use them properly. Probably the light alumin-
um respirators are the best on the market. If they
are going to be used, pisi down the valve or it will
get jammed half open in time, and replace the
cotton wool with two layers of flannel cut to shape,
the outer layer being removed at cach shift.

But respirators are only tolerable to those whose
breathing capacity is comparatively unimpaired,
those who are already “ short of breath ” may not be
able to bear the slight added disability .ney occa-
sion. Their use, therefore, cannot be made compul-
sory.

IIT,

Dust and infective processes, as we have said,
are two of the three factors mainly concerned in
producing the high respiratory mortality amongst
underground workers. The third is the vitiation of
the general body of mine air by gascous impurities.
This vitiation may arise from several sources. In
many mining areas abroad, chemical changes in the
rock account for a large percentage of the total of
carbon dioxide present. In Cornish mines, for ex-
ample, Dr. Haldane and his colleagues found that
the carbon dioxide in the mine air was almost en-
tirely due to the slow oxidation of minerals.and tim-
ber. On the Rand this is not the case, owing to the
general absence of carbonates from the rock, and
this source of contamination of the underground air
is, under local conditions, practically negligible.
Analyses lave shown that the air in dead ends,
where no work has been done for considerable
periods, may show little excess of carbon dioxide
over the outside air. The main sources of vitiation
are, therefore, the respiration of the white and col-
ored workers, the combustion of candles, and the
gases produced by explosives.

One other alleged source of contamination we
may dismiss as in general unimportant. In the
Report of the Transvaal Miners’ Phthisis Commis-
sion, a series of eleven analyses of “ Air supplied by
the Compressor” was published. In nine of these
carbon monoxide was cither absent or present only
in small traces. But in two it was stated to be pres-
cnt in quantities which would render it quite impos-
sible to carry on work, and since the local ventila-
tion of many working places in the mines is depend-
ent to a large extent on the exhaust from the rock-
drills, the indictment against the use of compressor
air was a grave one. Elsewhere these results were
scverely criticised. Dr. Haldane,in Cornwall, found
that the compressor air was free from appreciable

quantitics of CO, and Mr. Mann, in the analyses
published in the Western Australian Commission’s
Report, makes the same statement,

Dr. Moir, indeed, has recently stated his belief
that these particular samples cannot really be taken
as representative. Not being responsible for the
taking of the samples, he was not responsible for
the conclusions to which the analytical results ap-
peared to point. That firing may occur in compres-
sors, especially if oils of too low a flash point are
used for lubrication, is, of course, undoubted, and
that this has been the cause of fatal accidents is
well known. Quite recently, at the end of February
of this year, a native was fatally “ gassed ” on one
of the mines of the Rand through the inhalation of
gases, due to an explosion in the compressor cylin-
der. It appears that this was the third occasion
within six years that a similar occurrence had taken
place with this particular compressor. On the two
previous occasions there had been no loss of life. In
both of these the character of the oil had been sus-
pected. In this last instance, however, the explosion
was found to be due to the fact that a leakage had
taken place in the air delivery valve, which allowed
communication between the high pressure dis-
charged air chamber and the cylinder, the high pres
sure air being thus allowed to return to the cylinder
for re-compression. The result was that the tem-
perature was at once greatly increased, probably to
something in the neighborhood of 630 deg. F., and
the oil in the cylinder and the receiver was vapor-
ized and ignited. Underground it was noticed at
once, at practically all the machines, that gas was
escaping, and the men left the working places imme-
diately. No fatality, indeed, would have occurred
if one native had not charactcristically gone back to
fetch his coat from near the face of a drive. He was
overcome, and although rescued alive, died within
an hour afterwards. This accident was due to a
mechanical defect, the displacement of a set pin in
the high pressure air delivery valve. Similar leak-
ages are a well known cause of accidents of this
nature. Apart from occasional occurrences of this
sort, the use of oils of a high flash point as lubri-
cants, frequent -leaning, and the provision that the
intake should be from the outside air, should suf-

“fice to prevent any general danger of vitiation of

the underground atmosphere by compressor air. To
avoid offensivencss from foul water stagnating in
the pipes, water traps should be provided, which
shall automatically blow themselves off when full of
water.

This alleged source of vitiation being excluded,
we are left, as we said, with the impurities due to
respiration, to combustion of candles, and to expio-
sives, as the main factors.

The six analyses published by the Miners’
Phthisis Commission of ‘“ Normal mine air under
ordinary working conditions” were certainly
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strangely labelled. All the samples taken were in
‘““bad places,” and even the average of carbon mon-
oxide stated to be present, namely, 0.13 per cent.,
was so high as to be immediately dangerous to any
worker who might be exposed to it. Such a quan-
tity would produce symptoms of poisoning in half
an hour or more. If this were a usual composition
of the air, cven in dead ends, serious gassing would
inevitably be very much more common than it is,
One was forced to the conclusion either that the
estimates of carbon monoxide in these samples
were incorrect, which we hesitate to assert, or that
the samples were very far from being representa-
tive, on whicl point we have no doubt at all. One
may be pardoned, therefore, for setting them aside
as indicative of the composition of mine air in
ordinary working places.

More recently Dr. Moir has provided us with an
admirable series of analyses representative of the
composition of mine air. They refer to one mine
only, one of the deep level mines of the central
group.

Dr. Moir’s results are extremely interesting as
an illustration of the practical working of natural
ventilation in a deep level mine. There are two
shafts, one acting as downcast, the other as upcast.
Four levels of the miine had been developed, and in
three of these stoping was fairly well advanced.
Both shafts had been sunk below the fourth level,
and some driving had been done from them, but
stoping had not been commenced.

The total quantity of air supplied had an aver-
age of 75 cub. ft. per man per minute, but it varied
between the wide limits of from 335 to 50 cub. ft. in
summer, to as much as 140 cub. ft. in winter. Fur-
ther, it was badly distributed, the main reef work-
ings were well ventilated, considerable portions of
the south reef workings were also satisfactory,
others were not so cither as to quantity or quality
of air. The CO, rose from 0.35 per 1,000 in the
downcast shaft to 1.0 per 1,000 in the upcast, but
locally where the air current was poor it rose to 2.0
or cven in one instance 4.0 parts per 1,000.

Two sets of observations are of particular inter-
est. First.—Two analyses of the air close to the
downcast shaft at the fifth and sixth levels, below

_the portion of the mine, which had been opened up,

gave respectively

CO, 179 per1,000  COo.13 per 1,000

CO,139 “ COo22
This vitiation was due to the previous day’s blast-
ing, and it goes to show the unsatisfactory nature
of ventilation under these circumstances, when only
compressed air is relied on. There were about five
men and two machine drills in cach of the places.

Second.—An analysis of the return air of the

mine, on a level, in a locality where a shift was
working an hour after blasiing, gave

CO, 4.0 per 1,000 CO 0.38 per 1,000,

again pointing strongly to the necessity in these
conditions of removing noxious fumes by mechan-
ical ventilation before work is resumed. In this por-
tion of the mine the air supply was insufficient, and
a specially large quantity of explosives was ewm-
ployed. "\

Determinations were also made of the tempera-
ture and humidity in the shafts and workings. The
air of the upcast shaft had a constant humidity of
100 per cent., and a practically constant temperature
all the year round of 69.6 deg. F. The air of the
workings was similarly almost constant in these
respects, humidity being always over 95 per cent.,
and the temperature in open places practically con-
stant at 69 deg. This was at a depth of 1,200 ft. In
the downcast shaft, temperature and humidity
varied, naturally, with season and state of weather,
but the average humidity at the bottom of the shaft
was g7 per cent. in an extended series of observa-
tions. The temperature ranged from 54 deg. F to
67 deg. I, according to season.

These results show very clearly the risks of re-
ltance on what one may call haphazard natural ven-
tilation—variable supply of air, unequal distribu-
tion, good ventilation in parts of the mine, a con-
siderable degree of local vitiation in other parts.
The exhaust from the rock-drills during working,
and the use of compressed air from the mains to
blow out the smoke after blasting, are the only sup-
plementary factors commonly operative, and while
the exhaust from the drills is usually sufficient to
keep the air in their vicinity fairly good, it may be
quite inadequate to secure the general purity of the
air further back. Even where the drills are running
there may be places where the condition of the air
in their immediate neighborhood is very far from
perfect.

Extended detailed analyses of this sort are very
necessary to enable us to arrive at a satisfactory
knowledge of the actual condition of the under-
ground air in the mines of the Rand, and at a satis-
factory judgment as to how far, and in what way,
natural ventilation, particularly in deep level mines,
should be supplemented by mechanical means.
Probably th. condition of this mine is fairly repre-
sentative of that of many others, although we anti-
cipate that the ventilation of the outcrop mines will
be found to be, on the whole, satisfactory. The
Government Mining Engineer is at present having
a systematic series of quantitative determinations
made in a considerable number of the mines, with a
view to obtaining the extended data necessary. We
have alrcady stated our opinion that it is very desir-
able to supplement the present method of ventila-
tion of drives, rises and winzes, by mechanical

means, such as the water blast and ventilating pipes

fitted with a reversible air jet, measures which
should go a good way to meet the special difficulties
of devclopment. To adhere solely to a standard
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quantity of air supply is clearly inadequate if the
proper distribution of that supply is not secured.
For this we must supplement the standard mini-
mum datum of quantity with a standard minimum
datum of quality, which should apply to all the
parts of a mine where work is being actually carried
on.

We cannot, perhaps. do better than quote here
the specific conditions laid down in the Western
Australian Commission’s Report to define what is
pure air. .

“The air in any part of a mine where men are
working or passing shall be deemed to be pure air,
and in a fit state for working and passing therein if

(1) The total quantity of carbon dioxide present
does not cxceed .15 per cent. of the air by volume;
but at any point where firing has taken place such
test shall not be taken until at least half-an-hour
has clapsed since the firing, unless the men have re-
turned to work; and

(2) The temperature does not exceed 85 deg. F.;
but, nevertheless, a higher temperature may be
allowed by the Minister on the recommendation of
the Mines Regulation Board in cases where it may
be shown to be impracticable to maintain a lower
temperature ; and

(3) The percentage of humidity does not exceed
the amounts set out for the relative dry bulb ther-
mometer readings in the table previously quoted
(this is the standard laid down in the Cotton Cloth
Factories Act, 1839) ; and

"(4) That the temperature at the place where the
test is taken is not more than 5 deg. IF. above that of
the air in the principal intake of air into the main
level from which the said place derives its supply;
and

(5) That there is a perceptible current of air
passing the place tested sufficient to distinctly de-
flect the flame of a candle, but such test shall not be
taken within 10 ft. from the face of a drive or cross-
cut, nor from the top of a rise or bottom of a shaft
or winze, nor when rock-drills are working so close
to the testing point as to cause agitation of the air.

The »ir shall be deemed inadequate and unfit for
workiug or passing therein, if any one of these re-
quirements be not complied with.”

Adequate ventilation is the first “safety meas-
ure” in mining; it means cfficient work and cffi-
cient health; inadequate ventilation just as certainly
means incfficient work and impaired health. And
the analyses we have quoted certainly show that,
quite apart from dust, amounts of carbon dioxide
and carbon monoxide may be present locally in the
air of working places, not sufficient, perhaps to
cause acute symptoms, but sufficient, if repeatedly
inhaled, to deteriorate the health of the workers.
And, in our experience, clinical observation con-
firms this view. We agree with Mr. Heymann in
the opinion, which Dr.-Black expresses in the West-

s

ern Australian Commission’s Report, “ that chironic
carbon monoxide poisoning is probably much more
common than is generally supposed.” As a matter
of fact, it not infrequently happens, that a miner
tells one that, when he was working in a rise or an
ill-ventilated drive continually for three or six
months, he felt during that time he was out of
sorts, that he was steadily getting weaker, less able
to do his work, more short of breath, suffering also,
perhaps, from dyspepsia, until, finally, he stopped
his work, or went to another part of the mine. Then
he will tell one he began to get better again.  Such
cases as these are not uncommon, and we have littie
doubt that in them we may have what we may cali
a sub-acute or chronic carbon monoxide poisoning
of a degree sufficient to cause symptoms of itself
and certain to aggravate any pre-cexisting silicesis.
Tt may be, indeed, that account must be taken of
this factor in explaining why miners’ phthisis is
more fatal here than in other mining centres. It is
quite likely that some and even much of the anae-
mia from which miners suffer is traceable to this
cause, and the general anaemia and lowered vitality
also necessarily imply a local lowering of vitality
on the part of the lung, rendering it more suscept-
ible to the action of irritants and the invasion of in-
fective processes.

There are three reasons then why miners’
phthisis is apparently more prevalent and more
fatal on the Rand than in other mining commun-
ities. First, that the rock is hard, and the mines are
relatively dry. Second, that the number of rock-
drills used is proportionately great. Third, that the
quantity of explosives used is also proportionately
iarge.

And there are two main preventives—water for
the dust, ventilation for the gases.

The Western Australian Commission do not
advise the use of water for the prevention of dust,
for the specific rcason that the increase of water in
the mines would increase the risk of the introduc-
tion and spread of ankylostomiasis. They would
prefer some method of dust extraction, although
they admit that no satisfactory method of doing this
has yet been devised.

The same risk may, perhaps, be held to exist in
our own mines. During the last few yecars cases of
ankylostomiasis, and even occasional deaths from
the discase, have been reported as occurring amongst
the native workers. We have not as yet, however,
scen any cases clinically pointing to the existence
of “miners’ worm ” in whites, although at Kimber-
ley the disease is not uncommon. Nevertheless,
ankylostomiasis is, undoubtedly, liable to occur
amongst the natives, and particularly amongst
those from the tropical coast districts. It should,
therefore, always be looked for, and when found it
should be dealt with, in the detention compound
and on the mines, and no native who is known to
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suffer from the disecase should be allowed to go un-
derground without previous thorough treatment.
Aunkylostomiasis is already "a notifiable disease.
Whether the general acidity of the underground
water, as has been suggested, has hitherto been a
safeguard against the dissemination of the worm
underground or not, the increased use of water
might, by making the working places locally more
muddy, tend to add to the risk of its spread. It is
in warm faecally contaminated mud that the ova
and larvae of the worm develop.

The question is which is the greater risk—dust
“or the worm. Unquestionably dust. Ankylosto-
miasis when recognized, and it should always be
Jlooked for, is infinitely more amenable to treatment
than are the lung disecases of miners. Nor do we
consider, judging from the experience of the past
few years, when the worm has undoubtedly been
present amongst certain tribes of natives, that the
future danger to the industry from this source is
likely to be serious, provided reasonable precautions
are taken. Nevertheless, in spite of recent great
improvements, we doubt whether underground
sanitation is everywhere regarded with quite the
seriousness which the circumstances warrant. Its
supervision should be held to be the particular duty
of an adequate staff of special inspectors. The
native, of course, does not regard it as serious at
all, and as he is apt to act in that belief, he is the
main source of danger. In all cases where the com-
pounds are at a distance from the shaft heads, addi-
tional latrines should be provided within a reason-
able distance of the latter, and in any case pressure
should be put upon the boys to make use of the
latrines before going underground. Further, the
use of underground water for drinking purposes
should be prohibited. The native and colored work-
ers should be supplied with water bottles which
should be filled irom a pure source.

Dr. Haldane and his colleagues conclude their
“Report on the Health of Cornish Miners” with
thiese remarkable words:—

“We venture to express our conviction that
there is no reason why work underground, in what-
ever kind of mines, should not be a perfectly
healthy employment; the work itself is thoroughly
wholesome both to body and mind, and the special
dangers, whether to health or to life.associated with
different varieties of mining are such as if recog-
nized and faced can be avoided, provided that both
employers and employed will co-operate in bringing
this end about.”

To many these words may appear to convey a
mere counsel of perfection. But we are not justified
in treating them so until we are sure that every-
thing practicable has been done both by employers
and cmployed to realize them as far as may be in
practice. The mines of the Rand have gained an
unenviable reputation with regard to the mortality

and sickness which occur amongst both the white
and the native workers. Everyone must recognize
the many cconomic difficulties which the mining in-
dustry has to face. Everyone must recognize that
climatic more than occupational influences are
largely responsiblefor the high death-rate amongst
our native workers, and that very much has been
done within the past few years to make life and
work upon the mines both more attractive and more
healthy. Knowing this, we can afford to ignore the
ridiculous statements which have been so freely
made in England regarding the treatment of the
workers by those responsible for the direction of the
mines. But at the same time it is our conviction
that more is needed. The adoption of the measures
we have outlined would no doubt lead at the outset
to increased expenditure and higher costs, but we
arc convinced that it would be an expenditure
which would yield a rapid return by directly de-
creasing the wastage which now occurs in-health
and life—a wastage which in view of the restricted
nature of our supply of unskilled labor in South
Africa constitutes 2 most serious economic drain.

THE EARTH’S TEMPERATURE.*
(By Hugh F. Marriott.)

The country in the immediate vicinity of the
Main Reef series consists chiefly of evenly-
deposited sandstones and shales which have been
faulted and intersected by dykes only to a very
moderate extent, and have not been subjected to
any great disturbing earth movements. The coun-
try rock does not contain constituents to any appre-
ciable extent which are liable to decomposition on

_exposure to air and water. Iron pyrites is present

only in a proportionately small degree, and, so far
as yet noted, occurs only in isolated crystals. These
facts render the locality suitable for the further
cestablishment of the theory of regular and system-
atic increase of temperature in direct proportion to
the depth from the surface,

The Witwatersrand area possesses peculiar ad-
vantages for the estimation of deep-level tempera-
tures, having within its more central limits an ex-
tensively-worked closely-allied series of outcrop
mines, flanked b:- a deep level row of mine work-
ings, which in their turn are outlain by still deeper
shafts and mine works, and by bore-holes which
penetrate the strata to great depths. :

The various mines and bore-holes in which the
temperature observations were taken, are grouped
together within an area of éleven miles along the
Strike of the country by one and a half miles to the
dip of the reef deposit. The positions of the various

*Read before the Institution of Mining and Metal-
lurgy, March, 1900,
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places noted are easily ascertainable in any of the
published maps of the district and neced not be fur-
ther detailed here.

The depths at which the observations were taken
are recorded hereunder. They are as follows:—

Range of Observations,
Minec ot in Feet, Vertically Below

Name. Botre-hole. the Surface.
Robinson G.M.Co.. Mine Between 497 and 784 ft.
Crown Reef G.M.Co. Mine Between 547 and 914 ft.
Geldenhuis Deep ... Mine Between 500 and 1000 ft.
Ferrcira G.M.Co. ... Mine Between 500and 1142 ft.

Ferrcira Deep ...... Mine At r138and 1175 ft.
City & Suburban G, M.

CO. vviiiinennnenn Mine Between 495 and 1201 ft.
Jumpers Deep ...... Mine Between 348 and 1235 ft,
Vitlage M.R.G.M.Co.. Mine Between 518and 1242 ft.
Crown Decp ......... Mine Between 590 and 1253 ft,
Durban Deep ....... Mine Between 500 and 1420 ft.
Nourse Deep ........ Mine Between 530 and 1500 ft.
Simmer East ....... Mine At 1700 and 1800 ft.
Robinson Decep ..... Mine Between 500 and 2400 ft.
Bezuidenville ........ Bore-hole Between 1000 and 2930 ft.
Turf Mines ........ Bore-hole At 3400 ft.

Mine and

Simmer West .. E Between 3358 and 3473 ft.

** | Bore-hole

Jupiter G.M. Co. .. { %g::_hg;gg Between 3906 and 3016 ft.

The following mines also were included in the
observations of relative air and rock tempcratures
on the fields:—Geldenhuis Deep, Ferrcira Dec.p,
Langlaagte Deep, French Rand, Durban Roode-
port, Robinson Central Deep, Jumpers Deep.

The thermometers used were made in each case
{o suit the particular class of work required, and in-
cluded the following designs :—

1. Slow-registering maximum thermometers, in
which the mercury index is separated from the main
column and is left in the highest registered position
when the column recedes on cooling. The ther-
mometer proper is encased in an outer glass tube
containing alcohol in liquid and vapor form, and it
is thus effectually protected from any exterior
changes of pressure, and is only slowly susceptible
to changes of temperature. .

2. Quick-acting maximum thermometers with a
separate mercury index. Except as regards the de-
tached index, these were made on the pattern of the
ordinary clinical thermometer, and are extremely
rapid in their recording properties.

3. Quick-acting themometers of design exactly
similar to the ordinary clinical thermaometer, in
which the mercury column passes from the bulb
into the stem through a restricted neck, and remains
in position as an index of the maximum temperature
recorded.

This last type of instrument has proved itself
universally reliable throughout the various classes
of experiments, and is the best and handiest design
for work of this description.

Several other types of thermometers were made
for this work, and were tested for efficiency under
the varying conditions. One of these, a variation of

~

Walferdin’s thermometer, is interesting from the
theoretical point of view. In this instrument the
bulb and stem were fully charged with mercury at
the commencement of the experiment, and on being
heated the mercury flowed out through the nozzle
in the top of the stem into the bulb or cup, which
was 50 designed that, when uscd in any position ex-
cept that approaching the horizontal, the discharged

_ mercury was imprisoned in the cup and could not
return down the stem on cooling. The method of
reading the record obtained was by re-heating the
thermometer in an air or water Luth, in conjunction
with a standard thermometer, w.ntil the mercury
again reached the overflow point. The temperature
recorded by the standard thermometer was then
noted. Another method was to have the stem gra-
duated in an inverted order of degrees, which were
calibrated at a given standard temperature. The
thermometer was thus placed in a bath at the stand-
ard temperature, and the previously-recorded temn-
perature was then read directly off the top of the
mercury column standing in the stem.

For use in mine work the design mentioned as
No. 1 was encased in a copper tube perforated at
both ends to allow the free passage of water. The
remaining designs were used enclosed in water and
air-tight iron tubes, which were lined with wood to
render the thermometers less susceptible to tem-
porary changes of temperature.

In making experiments down the mines, wher-
ever possible, the system of preparing the ground
for observation was as follows :—A spot was chosen
in a drive, cross-cut, or pump-station as ncarly at
the required depth from the surface as convenient,

and as far removed from the main air-way as pos- .

sible. A s-ft. hand-drill hole was then put into the
wall near the floor, inclined downwards at an angle
of about 30° from the horizontal. This hole was
then filled with water and the mouth plugged with
clay, after which it was left untouched for at least
twenty-four hours. This procedure ensured the
obtaining of the true rock temperature at the point
of observation,

Wherever feasible, two thermometers of differ-
ent makes were placed in the bottom of each hole
thus prepared, and in some cases another thermo-
meter was placed at the mouth of the hole as a
check on the 'main results. The hole was again
sealed up with clay and the instruments left in posi-
tion for at least half-an-hour. The thermometers
were then withdrawn, the readings taken, and the
variation, if any, of the upper instrument from th
lower was noted. :

At intervals during the complete series of expe-
riments, the thermometers used were all checked at
different temperatures within the range required
against a standard thermometer, and the corrections
were noted and applied to the readings. In every
case the extreme variations of the air temperatures
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at the time and point of observation were recorded
by a maximum and minimum thermometer with
iron indices, and these readings proved valuable in
checking the reliable results obtained, and eliminat-
ing readings of doubtful veracity.

For bore-hole work various types of thermo-
meters were tried; but the clinical type with the
completely cut-off column described under No. 3
was finally exclusively adopted as giving the only
consistently reliable results.

These thermometers were enclosed in a water-
tight case in a set of four, two being placed upright
and two inverted. The case was then lowered, by
means of a wire passing over the measuring drum,
down the hole to the depth at which records were
required.

The bore-holes experimented upon were con-
tinued to great depths and were invariably almost
full of water, and thus enormous external pressure
had to be contended against as it was essential that
the thermometer readings should not be compli-
cated by varying pressures during the experiments.
The type of case specially designed for this work
has proved so successful in practice that it is worthy
of a short description.

A solid steel cylinder, of diameter suitable to the
requirements of the bore-hole, is drilled longitudin-
ally in four blind holes, each just large enough to
take a thermometer of the size required. These four
holes open into an upper circular chamber which is
closed by means of a screw plug containing a square
keyway sunk in its head. The wall of this chamber
is made as thin as possible, consistently with having
sufficient strength to carry the outer cap, which is
of the same diameter as the cylinder and is screwed
down over the chamber containing the plug. The
top of the outer cap and the bottom of the cylinder
are cach cut to take a hexagonal spanner.

An absolute lock against the transference of ex-
ternal pressure to the thermometer chambers is
produced as follows: any leakage through the joint
of the outer cap must pass up alare the outside of
the thin chamber wall and into the hollow keyway
of the plug. This pressure acting primarily on the
outside of the chamber wall causes the screw plug
joint to become tighter. Any access of pressure
within the kevway of the screw plug also serves to
further tighten the joints of both sides of the cham-
ber wall, and this action is intensified indefinitely
with increase of pressure. The tightening effect is
also assisted by expansion due to the rise of tem-
perature encountered.

In practice, the total leakage has never amounted
to more than a single drop of water introduced into
the keyway, and the plug and cap are never more
tightly screwed up than can be easily accomplished
by a small hand spanner.

In case any extreme jarring were to falsify the
results of the thermometers, the two upright instru-

ments would give lower records than those in an
inverted position, and the error would be thus im-
mediately discovered.

To ensure the thermometers being introduced at
a temperature lower than that to be recorded, the
cases are prepared‘for the reception of the cooled
thermometers by being placed in a freezing mixture
such as ice and salt. Where light transport is a
consideration, a convenient method is to surround
the cases with cotton waste, and, having saturated
this with cther, to place it in a current of air. Care
must, however, be taken that the thermometers
themselves when lowered are free from any con-
tinuous disturbing influence of this nature.

Details of the readings taken in the Mines, are as fol-
lows i¥—

Robinson, G. M, Co.—At 497 ft. vertical, the reading
was taken in a 5 ft. machine hole which was located in
sandstone 10 ft, from the wall of a dyke. It gave 63.5°.

At 784 ft. vertical, the reading was taken in a heading
the air in which registered over 70° of temperature; the
result was 68.25°,

Crown Reef Gold Mining Co.—At 574 ft. vertical the
recading yas taken in a hole in sandstone 184 ft. distunt
from a large dyke; the result was 67°.

At 914 ft. vertical the reading was taken in sandstone
in a hole in the cross-cut which connects this mine with
the Crown Deep, and the rock here has been subjected to
a continual draught of cold air; the result was 65.5°, and
the water in the launder coming down from the higher
levels was 67°.

Geldenhuis Deep.—At 500 ft. vertical the reading was
taken in sandstonc in a dry 5 ft. hole sunk in the footwall
of a stope lately opened; the result was 68°.

At 1000 ft. vertical in No. 1 Shaft the reading was
taken in sandstonc in a 35 ft. hole, onc thermometer being
in water and the other in air: the result was 67.75°, the
air temperature here being 70°.

At 1000 ft. vertical in No. 2 Shaft the reading was
taken in sandstone in a wet hole and gave a result of y0°.

Ferreira Gold Mining Co.—At 500 ft. vertical the read-
ing was taken in a 3 ft, hole in the sandstone and gave a
very reliable result of 67.5°.

At 1000 ft. vertical, the reading was taken in a 5 ft.
hole sunk in the sandstone footwall of the shaft, down
which water was continually flowing; the result was 60.5°.

At 1142 ft. vertical, a similarly located hole gave 71°,

Ferreira Deep.—At 1175 ft. vertical, a 5 ft. hole in
sandstone in the cross-cut in No. 1 Shaft gave 62.9°, the
air temperature during the experiment fluctuating between
74° and 81°.

At 1138 ft. vertical, in No. 2 Shaft, a 5 ft. hole in sand-
stone gave 71°, thus checking very ncarly the results ol-
tained in the bottom of the Ferreira Mine only a short
distance away from this point,

City and Suburban Gold Mining Co.—At 493 ft. vertical,
a 5 ft. hole located in the sandstone, in a situation at the
side of the shaft, gave 58°.

At 1021 ft. vertical, a dry 5 ft. hole gave 67.5°, and at
the bottom of the shaft rzor ft. vertical, a hole placed in
the reef in a locality subject to frequent blasting opera-
tions gave 70.5°.

Jumpers Deep.—At 378 ft. vertical, in No. 1 shaft, in
sandstone, a hole in a heading gave 69°, the surrounding
air registering 68°.

At 848 ft. vertical in No. 2 shaft the result was 68°.

At 1076 ft. vertical, a hole placed in the wall of a dyke
gave 68.5%; at 1148 ft. vertical, a hole also in a dyke wall
gave 69°, and at 1233 ft. vertical, the reading was 69.5° in
sandstone.

*[Note.—~All readings are given in degrees Fahrenheit.]
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ALONG THH G.T.P.
Moving * house '’ on the height of land.

ALONG THE G.T.P.
William Laloche, a Téte de Boule Indian, and his family.
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Vlllagc Main Reef Gold Mining Co.—At §18 ft. vertical,
a 4 ft. hole put in the side of a level in the older work-
ings of the mine -gave 65°.

Another hole, 2 ft. deep only, gave 66° and the sur-
rounding air registered 68°,

At 1026 ft. vertical, a 4 ft. hole gave 63°, and at 1242 ft.
vertical, 2 hioles cach 4 ft. in depth, one wet and the other
dry, gave 65.5°, the air temperature here being 66.5°, and
the water standing in the level 64.5°.

Crown Deep.—At 590 ft. vertical, a hole in the sand-
stone in the shaft near a fault gave 67.°.

At 1026 ft. vertical, a hole in the side of a stope gave
70°.

At 1253 ft. vertical, a hole in the side of a drive gave
70°.

Durban Roodepoort Deep.—At 500 ft. in the side of the
vertical shaft the rcadmg was 56°.

At 1000 ft. vertical in the same shaft the reading was
61.6°,

At 1420 ft. vertical, in the incline of the same shaft, the
reading was 65°, the air here being over 70°,

Nourse Deep.—At 530 ft. vertical, a hole in the shaft
gave 68°,

At 1000 ft. vertical, a hole in a cross-cut gave 70°.

At 1500 ft. vertical, a hole in the incline shaft gave 73°.

All these holes were located near dykes and gave re-
liable results as to the temperature of the rock under these
conditions.

Simmer East—At 1700 ft. vertical a long machine drill
hole gave 72.5°, the surrounding air registering the same
temperature, and at 1800 ft. vertical the reading was 72.5°.

These holes were open and not previously prepared
for the experiments; their results, though corroborative,
cannot be taken as primary evidence.

Robinson Deep.—This mine was subjected to a scries
of cxhaustivc tests, A first series of shallow holes was
taken in pump stations down No. 1 shaft.

500 ft. vertical in sandstone gave 62. s°

1060 ft. “ in dyke o
1500 ft. “ indyke “ 63 and 67.5°.
1950 ft. “ in sandstone “ 66.25°, the air here be-

ing 63.5°.

At 2400 ft. vertical a hole placed near the shaft in the
main air-way of the mine gave 67°, the air here being
66.25°, the water in a dam 67.5°, and the water flowing
into the same from the shaft being 66.5°.

Second Series of 5 ft. Holes.
500 ft. vertical in sandstone gave 57.5°

(Extra checks taken) -

air temperature “ 56.0° (do.)
1060 ft. “ in dyke “ 60.25°

air temperature “  56.0°
1500 ft. indyke “ 625° -

1950 ft. “ insandstone “ 68.0°
2200 ft. ** insandstone “ 735°
(A very reliable reading)
air temperature " 76.0°
2400ft. “ in a hole drilled in a hot stope drive, in
which the air registered over 80°, the rcading was 76.5°.
Bezuidenville Bore-hole.—Readings taken before clos-
ing the hole at 2930 ft.

At 1000 ft. vertlcal ......................... 69.0°
1500 tetesssiesetetane Ceearaaes 71.75°
2000 e eicanne Neereasasines 75.0°
2500 e e cere s tiit s 75.5°
2925 it e tterecitoeareasanas 78.0°

Another reading taken after the hole had become
blocked up gave at this last point 75° only.

Howard Shaft, Simmer West.—At the 3358 ft. level in
the cross-cut north, at a distance of 205 ft. from the shaft,
a darill hole was put in on the west side of the cross-cut 6
ft. in length and inclined slightly downwards. The mean
result of four readings and two observations gave for this
depth a temperature of 80.4° F.

At the same level=3358 ft. deep, a bore-hole had been
sunk in the floor of the cross-cut, at a distance of 9o ft.
from the shaft, its dip being 55° north. The thermo-
meters were lowered a distance of 140 ft. on the incline,

or 115 ft. vertically below the level of the cross-cut, thus
making a total depth from the surface of 3,473 ft. The

‘mean result from the readings of four thermometers used

for this obscrvation gave for this depth a temperature of
81.5°F. This may be taken as a particularly reliable result,
as the readings from the thermometers of various makes
checked one another to within half a degree.

Catlin Shaft, Jupiter G. M. Co.—At the 3906 ft. level in
the cross-cut north at a distance of 137 ft. from the shaft,
a drill-hole was put in on the west side of the cross-cut 6
ft. in length and inclined slightly downward. The results
obtained from the readings at this point gave for this
depth a temperature of 82.4° F.

At the same level=30006 ft. dcep, a bore-hole had been
sunk in the floor of the cross-cut at a distance of 105 ft.
from the shaft, its dip being 43° north. This hole was
found to be blocked at.a depth of 14 ft. on the incline, or
10 ft. vertically below the level. Readings were taken,
therefore, at this depth=3016 ft. from surfacc, and the
average result gave a temperature of 83.25° IV,

This last experiment, however, cannot be considered
as conclusive, owing to the water in the bore-hole having
been in communication with that flowing along the level
immediately previous to the time of making the experi-
ment.

Turf Mines.—West Bore-hole.—Readings taken at the
surveyed depth of 3400 ft., gave a temperaturc result of
80° F. These readings were consistent throughodit, and
were subjected to severe tests for accuracy. At the time
they were made the bore-hole was unsurveyed, and the
apparent result did not coincide with the already estab-
lished mean line of temperature. The subscquent survey,
however, cnabled the reading to be allotted the correct
position on the scale of depth, and this record, the final
picce of evidence obtained from an isolated position in
undisturbed country, constitutes a convincing corrobora-
tion of the general tenor of the now established mine
results.,

The results recorded at a depth of over 3,000
fect from the surface were obtained at a consider-
ably later date than those upon which the line of
mean temperature was first estimated. They were
found to comform in a remarkable manner to the
results of the previous work.

An inspection of a plotting of these borings
shows ‘many recorded points of divergence from the
accepted mean line of temperature. These varia-
tions are attributable to several causes, some of
which can be readily ascertained, while others are
more obscure. For example, the Bezuidenville bore-
hole reading at 2,000 feet is more than a degree
higher than that indicated by the ‘mean line; and the
geological records show that the rock passed
through at this point consists chiefly of dyke matter.

In several observations taken in the mines also,
it has been noticed that a higher temperature of
varying degree prevails in the vicinity of dykes and
disturbed ground.

The marked deviation from the normal of the
complete series of observations taken down the
Robinson Deep shaft demonstrates very clearly the
cooling effect of the air introduced by natural ven-
tilation in the mines. At the 1,500 feet level, for in-
stance, three readings taken in holes drilled in dyke
within a few feet of the shaft give results 315°, 8°
and 814° below the normal, and this difference was
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maintained in the readings taken in the upper sta-
tions of the shaft,

The position of the Durban Roodepoort Deep in
the diagram is probably duc to the fact that the
readings were taken in the side of a very wet ver-
tical shaft, in which the cooling cffect would be
more rapid than would be the case if air were the
only conductor,

The City and Suburban records, and some of
those of the Village Main Reef also, give remark-
able instances of the rapid secondary cooling which
has taken place. It is worthy of note that these two
mines are situated in adjoining ground.

The records of the number of feet of depth for
cach degree Fahr. of rise in temperature, as ob-
served in various deep bore-holes, are given in
“ Earth Temperatures” by E. Dunker, as follows:

English Ft.

per1° F,
Neuffen Bore-hole ...ovvviviiiiinninnen. 20.5
Rosebridge Mine .....covvnevnnn. cerereenes 47.6
South Hetton Bore-hole ....vvvviinvvnnnens 50.0
Preguy Bore-hole ...ioviiiiieniiiiiiiines 53.4
Sperenberg Bore-hole ..oo.vvivinieiineness 615
Kentish Town Bore-hole ....coovvvevninns 64.0
Schladebach Bore<hole .........oevveenn.e. 72.3
Schladebach Bore-hole cvvvevveninienrenens 650 *
Grenclle Bore-hole v.ovviviiiviiinnnennnne, 7575
St. Gotthard Tunnel ....covvveriinnninnnns 843
Adalbert Mine, Przibram ...... eeeenaens 105.0
Bootle Waterworks, Liverpool ......c.ovue. 234.0

These records show that the proportionate in-
crease of temperature at depth varies very greatly
in different localities, but the details of the observa-
tions prove conclusively that the increase of tem-
perature is in direct proportion to the depth.

It is upon this law that the following estimate of
mean earth temperatures for the deeper levels of the
Witwatersrand Gold Fields is based, and the mean
rate of increase as deduced from the above detailed
record is—

1° Fahr. for each 208 ft. increase in depth,
or
48° Fahr. increcase per.100 ft. of depth.
Thus starting from the mean temperature of 1,000
feet depth = 68.75°, the following table is obtained:

Depth Ft. Degrees Fahr.
T000 cvuvvernuosenoansensonnen Teenen = 6875
2000 ciieccrrecnatieraetscnsarcrnses = 73.55
10T J = 7835
4000 tiuvttrnncaritanateasiinsansina = 83.15
SO00 +vvveseensensassassasaneascsnsns = 87.95
6000 «vivevrnnsrenssenseeneosoanssnes = 92.7§
0o« T = 97.55
8000 . vvvntinrmmiecsrsiinancsanneans = 102.35

The experiments have shown that the natural
ventilation of the mines decreases the rock tempera-
ture in the vicinity of the workings from 5° to 10°F.

This action will tend to become more marked in
the deeper levels opened up, where the contrast be-
tween the temperature of the entering air and that
of the surrounding rock walls will be 'more accen-
tuated.

The establishment of air communication be-
tween the deeper level mines and those adjoining
them towards the outcrop will also tend to still fur-
ther reduce the working temperature, as, unless spe-
cial conditions intervene, the natural pull of the ven-
tilation will cause all the deepest shafts to act as
downcasts, and as such they will introduce the
colder air directly in those portions of the mines
where it will have the greatest cooling effect.

The heating effect of the decomposition of dyke
matter in the locality has heen shown to be so light
as to be negligible, and it is not clear that the in-
stances of increases of temperature noted are, as a
body, duc to the result of chemical action.

The whole evidence obtained goes to prove an
extraordinary uniform and moderate rate of increase
of temperature in depth at this interesting portion
of the carth’s surface. The practical deductions to
be made therefrom are of special gratification to the
miner, in that every change from the normal state,
resulting from his work, will, where controlled alone
by the laws of nature, take place invariably to his
advantage.

POWDER TESTING.

A useful paper on the “ Testing of Explosives”
appeared in the Mining Magazine recently. It was
written by Mr. J. B. Porter, who, it will be remem-
bered read a paper before the Mining Section of the
Canadian Society of Civil Engineers in November,
1905. An abstract of this paper follows':—

The testing of explosives for mining use is
usually accomplished in the so-called lead bombs,
namely, cylinders of cast lead originally designed by
Trauzl. The lead cylinder is 8 in. in diameter and
8 in. high, with a hole 4-5 in. in diameter and 4 2-5
in. long cored axially from one end to just beyond
the centre of the cylinder. The tests are carried out
by placing a weighted quantity, usually 20 grams, of
explosive in the cylinder, inserting atstandard deto-
nator with a fuse, tamping lightly with dry sand
and firing. The enlargement of the hole is then
measured 'and the strength of the explosive calcul-
ated by that means. The correction for the detona-
tor can be made by firing a second identical cap
alone in a second cylinder.

The author, in a paper read before the Mining
Section of the Canadian Society of Civil Engineers,
November 3oth, 1905, describes some modifications
which he introduced in order to obtain results more
closely approximating the practical conditions. He
states that the most serious fault with the Trauzl
test is that the proportions.are not those of an ordin-
ary blast, as the hole is too short, ‘the fuse is dis-
proportionately large and the tamping is very in-
effective. Therefore, a very considerable part of
the explosion is wasted, and as this loss is greater
for slow‘than for quick powders, the test is unfair
to powders which require substantial tamping.

.
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A few months ago, the author had occasion to
compare a number of powders, and as he was con-
vinced that the proportions of the Traulz cylinder
could be changed with advantage he calculated from
the theoretical considerations Ithe shape of a lead
cylinder in which shots could be fired without undue
loss of force through the charging hole. It was un-
desirable to make the ‘cylinders longer than neces-
sary, as they are expensive and can be used but
once, but it was also important to make them long
enough'to hold a reasonable amount of tamping and
to confine the gases until the work was accom-
plished. He, therefore, decided after a number of
experiments upon cylinders 125 mm. (5 in.) in dia-
meter and 200 mm. (8 in.) in height. The bore hole
was made 12 mm. (15-32 in.) in diameter and 135
mm. (31 in.) in depth.

Cylinders of cast lead are often uncqual in qual-
ity and therefore the cylinders were cut from a solid
cylinder of compressed lead. When the cylinder
was then cut into the required lengths and bored it
was found to be perfectly homogenecous. Charges
of various size were used, but 8 grams was found
most satisfactory for high explosives. The experi-
mentswere made with detonators fired by clectri-
city, as the use of a fuse with the Trauzl cylinders
seemed always to lessen the efficiency of the tamp-
ing. The small wires leading to these caps were
found to interfere scarcely at all with the tamping
of dry sharp sand, which was run in on top of the
charge and shaken down as compactly as possible.
As the bore hole was'yet much shorter than in prac-
tice the sand tamping was further compressed by
plo g a lead weight of about 100 lbs. on top ofiit.
Tue cylinders were placed for firing upon an anvil
weighing haif a ton.

The author states that a large number of tests
were made in these cylinders, and the results were
most satisfactory. Duplicates, which with ordinary
Traulz cylinders seldom agree within many per
cent., were found to agree remarkably well with the
new cylinders. Differences over one per cent. are
stated to have been very rare, while in most in-
stances the checks were so exact as to be practically
identical. The cavities were measured by running
in water from an accurate burette, correction having
been made for the volume of the original bore hole
and for the cffect of the cap.

In the author’s opinion the tests described above
are still far from being identical in character with
actual blasting operations, as lcad yields slowly to
rupture, whereas blasts in the rock ahways rupture
the materi.] and afford the gas an almost free means
of escape. He belicves, however, that tests made in
cylinders proportioned as those he has described
will be more fairly comparable with actual blasts
than tests made in other apparatus. Probably the
cyvlinders still give somewhat higher results for
quick powders, such as dynamite, when compared

with slow powders, such as common blasting gun-
powder. This difficulty can, however, probably be
largely corrected by further changes in the dimen-
sions of the apparatus and by increasing the weight
used to confine the tamping.

The most important thing, however, in the opin-
ion of the author, which remains to be done, is to
compare tests in the cylinders with the results of
actual blasting operations on a large scale. For this
purpose he wants to interest practising engineers in
this matter so that they will keep careful records of
the results obtained by the use of different makes
and grades of powder, and will provide him with
samples of the powder used so that hie can make the
tests in the lead cylinders. By cooperation of this
kind it is probable that some definite comparable
relation can be proved between practical blasting in
different classes of rock under different conditions
of work and the testing cxperiments on a small
scale. It will then be possible to determine in ad-
vance the approximate working strength of different
powders and to tell which one will be most suitable
for any particular work to be done.

CORRESFONDENCE.

THE YUKON NOT DEAD.

956 Nicola Street,
Vancouver, B.C.
July 27th, 1906.
The Editor Canadian Mining Review:
Dear Sir,—
Your estcemed favor received.

My journcy North was a successful one, and the
Klondike and Yukon have a big future.

From personal observations I would judge that that
country will be onc of the greatest dredging ficlds in the
world. Vast deposits of auriferous gravels exist, of low
value, it is true, 15 cents to 20 cents per cubic yard, but
which as facilitics improve will be worked. The over-
burden of peat and moss which onc hears so much about,
is not such a scrious obstacle as one would imagine, when
water facilities arc at hand and the bedrock has 2 decent
grade.

I should judge 8o per cent,is water frozen.

The White River channel is another proposition which
will be worked in the necar future, whether by hydraulic
mecthod, or free milling process remains to be scen, but
if the latter, then the power question crops up, and as
wood fuel is too cxpensive, other means must be found,
and which fortunately exist, in my opinion, on the Indian
River, bordering the great Klondike District on the south.
Coal croppings are therc, and, I belicve, with proper de-
velopment, a coal basin will be proved of great import-
ance, as clectric power could be gencrated at the pit-
mouth, and transmitted to the different operators around
Dawson.

The northern country has great chances for capital
well directed.

Yours very truly,

ARTHUR E. HEPBURN.
956 Nicola Strect,
Vancouver, B.C.
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‘We are in receipt of the Calendar of Dalhousie Col-
lege and University of Halifax, N.S, for 1906-07. The
Faculty of Engincering is conducted by Professors
Ebenezer Mackay, Daniel Murray, Joseph Edmund
Woodman, A. Stanley MacKenzie. The next term will
begin Sept. 13th, the last day for receiving applications
f%r the autumn preliminary examinations being August
16th,

CUSTODIANS OF GREAT WEALTH.

In the course of his presidential address, delivered
before the Institution of Mining and Mectallurgy at the
last annual meeting, Mr. Arthur C. Claudet made the fol-
lowing remarks:—

“Everyone will agree that our special profession—
that is all mining and metallurgy, apart from coal and
iron—should have a ‘strong and powerful institution to
raise (the standard of science and practice within our
sphere of influence, and not only to protect and advance
our own professional status and interests, but in cvery
way in our power to further the wellbeing of the great
industries we represent. As many of you are aware, those
industries produce for the British Empire alone a sum of
no less than £70,000,000 sterling per annum, to say noth-
ing of the colossal extent to which British capital is em-
ployed in them.

“After two or three incffectual attempts to found a
society such as ours, this Institution came into existence
in 1892, and 1 will quote the remarks that the late George
Scymour, Assoc. R.S.M., our first and greatly estecemed
President, made at the first general meeting, which was
held in the Lecture Theatre of the old Royal School of
Mines in Jermyn Street.  Mr. Seymour said:

“‘\Whilst the members of other branches of mining
and of practical science and applied science have, for
many years past, had frequent opportunities of meeting
and conferring together upon subjects of technical and
mutual interest, it is, to say the least, curious that the
metalliferous and metallurgical engincers of the greatest
mining and commercial empire which the world hasever
scen, should have taken no scrious measures to found
some central Institution, for the consideration of sub-
jects of such common and absorbing interest.””

“In concluding his address, he said:

“‘I was anxious to impress upon you, and, through
you, possibly upon others, the magnitudc of those inter-
ests with which we are associated as mining and metal-
lurgical engineers, which have extended beyond all his-
toric times, and which now spread over almost cvery
quarter of the globe. It is upon us, gentlemen, and
upon our brethren abroad, that the custody and exploi-
tation of these inexhaustible stores of mineral xwealth
der a good and faithful account of our stewardship. The
founders of this Institution have been guided by the
hopo ‘that the best and highest interests of the profes-
sion would be advanced by its cfforts, and that in process
of time, by adopting all that is good, and, so far as is pos-
sible, avoiding all that is unprofitable, it would become
at once both a benefit and a safeguard to its members.
Such I believe and hope will be the case.””

NEW USE FOR TANTALUM.

The usc of tantalum for the manufacture of writing
pens, as a substitute for gold pens, is described in a Brit-
ish patent granted to Siemcns & Halske, Berlin, Ger-
many.

Steel pens have the advantage of great hardness and
clasticity, but they do not resist the action of chemicals
and in particular, of that of atmosphere and of ink. Gold
pens, on the other hand, offer great resistance to chemi-
cal action, but their mechanical propertics are relatively
inferior. According to the present invention pens are
made of metallic tantalum, a metal that is cxceedingly re-
sistant to chemical action and at the same time possesses
a high degree of clasticity and hardness. On account of

the great hardness of pens made in this metal they have
also a much greater resistance to wear than steel.

The pens can be made cither of pure metallic tantalum
or of alloys thereof, with other metal, and the tantalum
can also contain small quantitics of other substances such
as carbon, silicon, boron, serving to impart greater hard-
ness thereto.

For the sake of economy, parts of the pens may be
made of other materials, such as steel, and only the points
or parts subject to wear or strain, be made of tantalum.

WATER-SPRAYED AIR.

A paper on the effect of water-sprayed or damped air
in coal mines was prepared by  Mr. James Ashworth,
M.E.,, Chaddesden, Derby, England, and rcad before a
general meeting of the North of England Institute of
Mining and Mechanical Engincers at their last general
meeting at Newecastle-on-Tyne.

The author propounds the following questions: (a)
Shall we attempt by spraying, the impossible task of
limiting a possible explosion? or (b) shall we give at-
tention to the comfort and health of underground labor,
and reduce spraying to a sanitary point?

Sceing that dust is constantly being produced during
the transit of coal, there is always fine dust floating in the
air mixed with moisture, much too small in quantity to
produce the most explosive condition, and yet this dust
is the most dangerous of any, and may be said to corre-
spond with the dust which, having been left in pit for
upwards of three-quarters of an hour after being thrown
in, was exploded by Mr. H. Hall in more than one experi-
ment. No percentage of moisture, under 5 per cent., can
offer any restraint against the extension of a coal-dust
explosion and it is not surprising, thercfore, that in the
disasters at Tylorstown, Universal and MacLaren collie-
rics, the flame swept along the watercd parts of the roads
as if they were charged with gas. Experiments made in
Germany, entirely support these facts, as it was there
proved that water had no restraining influence on an ex-
plosion of coal-dust, unless thc dust was so wet, that
water could be squeezed out of it by the hand. It is use-
less, therefore, to depend on water-sprays for restraining
the extension of an cxplosion after it has once been ini-
tiated.

Water-sprays are to some extent 2 sanitary require-
ment, but even from this standpoint can be overdone, and
may become the means of extending the horrible discase
known as ankylostomiasis. This is not a “bogey” to be
lightly considered, but a serious matter: thus Dr. J. S.
Haldane states that “it is cvident that the spread of the
discase may be entircly checked by preventing the pollu-
tion of mines by human excrement. Unless this is
cffected, as it certainly can be, the discase will probably
spread gradually throughout the mines of England,
wherever the temperature and moisture are favourable to
the growth of the larvac. As damp and warm air is fav-
ourable to the propagation of ankylostomiasis, the writer
would ask Dr. Haldane, or any other authority, what
weight of moisture is permissible per cubic foot of air at
certain temperatures, to enable colliers to wark under the
most favourable sanitary conditions. In 1899, there were
94 cases of ankylostomiasis reported in the Westphalian
coal-ficld: in 1900, when water-spraying was made com-
pulsory, the numbess increased; in 190t there were 1,030
cases, up to October, 1002, 1.355 cascs; and the increase
continued, until at three collierics, 9o per cent. of the men
were said to have been affected; but the discase was
checked in 1903, and the percentage of men affected com-
menced to decrease. One means used for checking its cx-
tension was drier air, and. therefore, the Government
Mining Board of Dortmund has sanctioned the tempor-
ary suspension of compulsory water-spraying. A Royal
order in the Dortmund district also dirccts that, if the
pit-water is not taken direct from the marl, it must not
be used for spraying coal-dust.

The necessity for a full and dispassionate discussion
of this subject is evidenced in other ways; thus it has
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been proved, in evidence given before the Royal Com-
mission on coal supplics, that in the deep and hot col-
lieries of this country, in Lancashire and Staffordshire,
and in Scotland, water-spraying or other means of damp-
ing the air has had to be entirely abandoned, because
warm damp air is so encrvating that the colliers cannot
do their work with any degree of comfort. Here, then,
those who hold that watering of some sort is a necessary
condition to ensure safety in dusty mines are confronted
with a problem, for which at present there is no practical
solmtion. Not only so, but owners, agents and managers
of mines are placed in a serious position, for if an explo-
sion occurs in a deep pit, where no watering is practised,
FLM. inspectors of mines may, at once, assert that the
colliery was not fitted with watering apparatus, and,
therefore, that the management had been culpably negli-
gent.  And if the opposite extreme be taken, namely, of a
colliery so situated that there is a great difficulty in
keeping down the formation of ice on the main haulage-
ways (No. 3 colliecry of Tables I and II), and where
watering is therefore an impossibility in winter, and even
if it were possible, the grains of water that would bring it
up to the point of saturation are so few (say 2.6), that
although this mine has been described as a dusty and
gascous one, 2.6 grains of water would have to represent
the factor of safety. Cowpasing this case with a deep
pit, or say with the Universal colliery, where the air was
carrying 4.4 grains of water at or near the pit-bottom. the
time scems to have arrived when it ought o be authorita-
tively stated (1) what is the point of saturation to which
air ought to be brought, and (2) how that saturation may
be attained.

THE WINDY ARM DISTRICT.

A few months ago, Mr. R. G. McConnell, of the Geo-
logical Survey, wrote a short report on the Windy Arm
district just north of the British Columbia boundary,
where rich strikes of silver and copper arc being worked.
This season, Mr. D. D. Cairncs, of the same department,
has been commisioned to survey the district, and his pre-
liminary notes make interesting reading:

Mr. Cairnes says: “In the district north of the bound-
ary, south of Carcross and between Windy Arm and
Lake Benuett (an area of about 14 by S or ¢ miles), over
260 claims are being held and a great deal of development
is going on. The Conrad Consolidated Company own a
great many of these properties and arc pushing forward
operations at scven of their camps. Machine drills are
used at-the Venus mine. The power is gencrated by a
50 horsc-power gasoline engine. But, as there is cnor-
mous water-power on many of the creeks, piping ctc,, has
arrived to cstablish water-power to replace gasoline c¢n-
gines. A double-cable tramway is in opcration from the
Montana mines to the beach at Conrad City, 3.400 {ect
below. Four other tramways, it is reported, are to be
crected.

Conrad City was practically started this spring and is
quite 2 little town; it is built on the west shore of Windy
Arm and already boasts three hotels, three stores, a drug
storc, restaurant, ctc.

The Anglo-American Consolidated Company have a
number of promising-looking properties working to the
south of Conrad, on Windy Arni. The lcads are quartz,
carrying high gold 2nd silver values and can, in most
cascs, be traced for considerable distances. Though the
lcads are generally narrow, from a few inches ‘up to two
feet. they arc high grade.

The minceralized rock of the Venus Mine is excep-
tionally widc, sometimes as much as 32 feet, and aver-
aging, for considerable distances, over 20 feet: it can be
traced over 3,000 fect. It is interbanded quartz and por-

phyrite and will average about $235 per ton.

A tunncl over 700 feet long has been run on the Mon-
tana lcad, proving it to be from 2 to 4% feet wide.
About 14 inches will average $80 and the rest will go
over $20 per ton.

Wherever galena is present in these

e—

quartz veins, the returns are invariably high, on account
of associated minecrais—silver chloride, ruby silver, silver
glance, stephanite, ctc.  Assays running into the hun-
dreds and even thousands of dollars per ton _are rather
common from picked saniples, rich stringers, etc. On the
whole, the camp looks quite promising and, no doubt,
will continue to go ahcad rapidly.

Native copper is found in a number of places on the
cast side of Windy Arm, distributed through the rock,
which is a slate and chert series, near contact with old
peridotite intrusions. No leads have, as yet, been found,
but scarcely any work or prospecting has been done,

Some rich copper ores carrying nickel and cobalt
values, as yet rather low, have been, however, found on
Marsh lake ncar here, and I am thinking of taking two or
three days to look at the properties, as they are quite
close, and are very iunteresting.

A recent free-gold strike has been made up the Whea-
ton river, about fifteen miles west of Robson. As this
has just started, reports vary, but some very rich rock is
coming down. This is in my district and I will see it
soon.

All interested parties are very anxious to- have more
work done than I can possibly do this scason, but T will
work as late as possible und can cover a good-sized
arca.

WORK OF GEOLOGICAL SURVEY STAFF.

Communications rcceived by the Directors from sev-
eral of the ficld partics of the Geological Survey show
that the work is everywhere progressing favorably.

From Dawson word has come that the work of estim-
ating the volume and value of the gold-bearing bench
gravels 1s well under way.

In British Columbia, Mr. LeRoy has finished the ex-
amination of the coast section from the international
boundary to Burrard Inlet and is now continuing it in
Howe Sound. He has traced out the rocks on the coast
containing cconomic mincrals and will carefully study
the more important arcas of Howe Sound.

Mr. Camsell in the Simitkameen has finished the map-
ping of the Princcton coal basin, and has left to examine
the Roche river, Kennedy and Copper Mountain camps
along the South Similkamcen from the international
boundary northward.

Mr. Brock reports good progress in the detailed study
and mapping of Rossland camp and sces no difhiculty in
completing the work before the end of the scason. He
has sent for analysis specimens of sands from Little Sheep
Creck, which he suspects contain platinum, along with a
considerable amount of gold.

No word has been reccived from Mr. Leach, in the
Bulkley valley, nor from Mr. Dowling who is tracing
northward the anthracite coal arca on the castern slopes
of thc mountains.

From the plains Prof. Macoun writes frequently and
enthusiastically concerning the soil and crops of the
country along the line of the Grand Trunk Pacific Rail-
way to the west of Manitoba, while Mr. Chalmers has
been employed giving advice as to the clays and the bor-
ing prospects in the same region.

The parties of Mr. McTanes and Mr. O'Sullivan who
are exploring the country between the Saskatchewan
river and Hudson Bay have not been heard from nor
has word been reccived from Mr. Collins nor Mr. Wilson
in Northern Ontario and Quebec.

Dr. Barlow, whose party is working in Qucebee to the
cast of Cobalt, reports fair indications of minerals in the
district, but owing to a thick covering of clay, discoveries
arc slow and difficult to maks,

Mr. W. A. Johnston has acarly completed the work
on the Pcterhorough map sheet and will soon move to
the arca of the Prince Edward map sheet wwhich a few
more surveys will complete.

“The International Committee on the classification of
the older rock formations is at work in Northern New

— TR
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York and will transfer their field of investigation to
Eastern Ontario towards the end of July. Dr. Barlow
is official representative of the Survey on this commis-
sion.

In New Brunswick, Dr. Ellis is making considerable
change in the classification of the rocks of the southern
part of the province, and is also visiting the various min-
ing centres with a view to the publication of a revised
cdition of the report on the minerals of New Brunswick,

Mr. Fletcher, after starting his party in the field, ren-
dered assistance to Prof. Woodman who is closely in-
vestigating the iron resources of Nova Scotia for the
Mines Branch of the Department of the Interior. Re-
cently he has visited the lately opened seam of coal on
the property of the Eastern Coal Company, Limited, at
Maccan; the section in the face of the working gives
ten feet of coal in a thickness of fiftecen feet, the work-
ing coal being four feet thick,and apparently of good
quality.

Mr. Faribault is busy revising work on the Nova
Scotia goldficlds with a view to writing a complete re-
port on this important area during the coming winter.

LE ROI SHIPMENTS AND EXPENSES.

We have been favored by the Consolidated Mining and
Smelting Company, Ltd., with the following statement:
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Nov. .. 8000 2,350 4,350 187,600 0,000 17,000
Dec. .. 6925 2,772 5,300 205,700 8,000 32,300
1996,
Jan. ... 8000 3250 580 224,300 9,500 39,000
Feb. .. 7,500 2,721 4500 180,001 0,500 24,000
March 10,465 4,672 7030 240,500 12, 43,000

April ..10860 4,350 6,400 =233.700 12,000 43,000
May ...12017 4887 6,735 270,000 13,500 50,000
June ..12215 4863 6,282 =250,100 16,000 47,000
July ...12,000 ,22 5470 238,500 13.230 33,000

THE GEOLOGICAL SURVEY.

Mr. A, P. Low has been in Victoria, on his way to
Mcxico, and was interviewed by the Colonist, with the
following result:

“ The geological survey under Mr. Templeman's dirce-
tion will probably ‘get much more consideration from the
government than it formerly did under the the Ministry
of the Intcrior. Bcing now a minister of department he
will undoubtedly sce that British Columbia shall get its

" duc share of the services of the staff of the geological

survey and with that as a nucleus a department of mincs
will probably be formed with Mr. Templeman at its head,
Jarger, more cificient and practical than at present and
the study of the mining industry, in the matters of advice,
reports on special minerals, maps, statistics, cte,, will be
made more of a specialty and with this practical phase
of the question T identify mysclf with hearty sympathy.
From here 1 go to Mexico City to attend the Interna-

tional Geological Congress to be held there in September,
which meets every three years, usually in Europe, and
comprises amongst its members all the chief geologists
of the world. I leave to-night and am sincerely sorry
that pressure of time and business has prevented my
sceing more of the mining interests of this country now.
I regret to say I am not even able *to visit Nanaimo,
Crofton, and the mines of Vancouver Island this time but
I nevertheless hope to do so next year.”

In relation to the work of the survey and its aims he
said that ordinary surface maps showing oaly the streams,
ctc., were of little utility, even if absolutely correct, and it
was the intention of the government to issue sheet maps
in connection with its reports from which a better idea
of the surface could be obtained. He hoped to have the
survey work extended to such a degree that the topog-
raphy of the country could be shown with some degree
of accuracy, together with the contour and geological for-
mation as was done in many parts of the United States.
On taking stock of the official reports of the department
he had been astonished at the accumulation of volumes
from which the public are deriving no benefit.  He had
succeeded in having this system abolished and these re-
ports were now being supplied to all Canadian applicants
freec of charge, on app. cations from the United States a
ckarge was made for “f ¢-v reports but this was only be-
cause Canadians were *_.iged by the United States geo-
logical survey for an: reports procured from them. [t
was also the intention to publish preliminary reports cach
year from all points instead of keeping the public waiting
until a full report can be compiled for cach section tra-
versed.

BOOK REVIEWS.

Receipt is acknowledged of:— -

The diechanical Engincering of Collierics, by T. Camp-
bell Futers. Part 11, Published by the Chichester Press,
30 and 31 Furnival St., Holborn, London, E.C.

Mica and the Mica Industry, by George Wetmore
Colle, M.E,, M.Sc.  Published by the Franklin Institute,
Philadelphia,

The Cyanide Process, an introduction to the. By
Alired S. Miller. Published by John Wiley & Sons, New
York.

The following bulleting issued by the U. S. Geological
Survey, Charles D. Whalcott, Directori—
E l:I‘hc Cement Industry of the United States. Edwin C.
tckel.

The Production of Stecl-Hardening Metais.  Joseph
Hyde Pratt.

The Production of Tin. Frank L. Hess.

The Production of Mineral Waters. Myron L. Fuller.

Peat in the United States.—Miruis R. Camipbell.

The Production of Zinc. Charles Kirchhoff.

The Production of Carbon Dioxide. Myron I.. Fuller.

The Production of Magaesite. Charles G. Yale.

The Production of Phosphate Rock. Edmund Otis
Hovey.

The Production of Salt. Edmund Otis Hovey.
P The Production of Abrasive Materials.  Joseph Hyde
ratt.

The Production of Quicksilver. F. W. lorton.

PERSONALS.

L. W, Stabler, a Butte mining engincer, visited Frank-
in camp recently for the purpose of inspecting work done
on the McKinley group, now under bond to the F. A,
Hceinze interests.

Mr. E. T. Hannam, the inventor of the Atlas Water
Tuhe Boiler, died at Chicago, at 4 p.m. Saturday, August
18th, just as he was catering a (rain.  His death was
due to heart diseasc.
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J. M. Broucher, of the Brownell Company, Daytou,
Ohio, has resigned his connection with that Company to
accept the position of Assistant General Managership of
Sales for the Atlas Engine Works of Indianapolis.

——

Col. W. ]J. Sutherland, president of the Alaska-Persev-
crance Mining Company of New York, and Mr. P. P.
Pope, one of the directors, have been in Juneau, Alaska,
and inspected the company’s properties near that city.

Prof. Clement D, Child, Ph.D, of Colgate University,
Hamilton, N.Y., has been selected to fill the chair of Pro-
fessor Physics in the School of Mining, Kingston, and
which carries with it the appointment of Professor of
Physics in Queen’s University.

Messrs. C. H. Macnutt and E. C. Vigeon arc accepting
the management of the Sociedad Minas de Cobre de Cutter
Cove iun the Straits of Magellan on leaving their present
positions with the Societe des Mines de Cuivre de Catemw,
Chile.  They will also do consulting work.

—

Mr. Hubert Carmichacl, Provincial Assayer, is visit-
ing Alberni, Gardner and Observatory inlets, and, if time
permits, the Queen Charlotte Islands.  Mr, Carmichael
visited the Queen Charlotte group in 1901, but there have
been several promising discoveries made on the island
since that day.

Howard E. Troutman, for over ten ycars connected
with the Buckeye Engine Company and for several years
manager of its Chicago office, has resigned to accept the
sales management, Corliss and High Speed Engine De-
partment of the Atlas Engine Works, Indianapolis. Mr.
Troutman's headquarters wil be at the home office.

J. P. Johnston, for scveral years past the General
Sales Manager for the Weber Steel Concrete Chimney
Co., Chicago, bas resigned to become Sales Mauager,
Water Tube Boiler Department of the Atlas Engine
Works, Indianapolis.  Mr. Johnston's offices will be at
the Company's plant in Indianapolis.

Mr. \W, H. \Whiteside, President of the Allis-Chalmers
Company, Milwaukee, represented in Canada by the Allis-
Chalmers-Bullock, Ltd., returned on August 22nd, from a
two months’ combined business and pleasure tour of Eng-
land, France. Germany, and Switzerland.,  Mr., Whiteside
inspected various large manufacturing industnes of Eng-
fand and on the continent, among others he visited the
plants of the leading English stcam turbine builders,
whose Amecrican rights for building Parsons stcam tur-
bings for marine and land use, are enjoyed by the Allis-
Chalmers Company.

Freight Traffic Manager \Wm. Sproule of the Seuthern
Pacilic, has accepted the traffic management of the Ameri-
can Smeclting Refinery, the American Smelting Securitics
Company, the Smclters’ Steamship Company and a score
of smaller corporations, including railways in Nevadaand
Alaska, and smclters and mines both in North and South
Amcrica. Oun the Pacific Coast alone these companics
own smelters at Tacoma, Everett, San Francisco and
Sclby.  Their propertics in Utah, Colorado, Nevada,
Mexico, and South America are immense.  Sprouic en-
tered the service of the Southern Pacific as a clerk in the
freight department, in 1882, and leaves his high traffic
position in the West after twenty-four years of continu-
ous service.

MINING NOTES.

The investigations into the commecreial possibilitics of
clectric smelting of iron ore which were published by Dr.
aanel somc time ago, are bearing fruit.

It is understood that a big steel firm of Pittsburg is
preparing to put.up an clectric smelting plant at some
point in Canada where the water power and ore are avail-
able.

Six months hence an electric smelting plant capable
of turning out twenty tons of pig iron a day will be in
operation 1n California. It is being installed by Dr.
Herault, of France, who erected the experimental station
at Sault Ste. Marie, under arrangement with Dr. Haanel.
The California plant is to be eventually enlarged to an out-
put of six to cight hundred tons a day.

The Michigan copper country possesses the world's
three deepest vertical mining shafts,

The deepest of these is the No., 3 at the North Tam-
arack praperty, its measurement being 5,200 feet—cighty
feet less than a mile. . To the south, at a distance of 4.000
feet, is the No. 5 shaft of the same company. This ranks
as the second deepest vertical shaft on the globe, its mea-
surement bemg 5,080 feet from the collar to the bottom
level,

Sccond only to these great openings is the Red Jacket,
of the Calumet and Hecla Company, which is down 4,900
feet, and in which the copper lode was not encountered
until a depth of 3,300 feet had been attained.

The deepest incline shaft in the world is the No. 4 of
the Calumet and Hecla.  This shaft itself, from the collar
to the lowest level, is sunk on the planc of the lode for
a distance of 8,100 feet, while from a drift at the bottom
a winze extends downward 190 feet to the boundary of the
property, giving a measurement of 8,200 feet from the
suriace. No. 4 shaft passes by the Red Jacket shaft at
the fifty-sixth level.

The iron and steel bounty payments paid.by the Do-
minion Government for the financial year up to July 1st
amount to $2,004,339, as compared with $1,540,203 in 1903.
The payments indicate a very large increase in the output
of the Canadian iron and stecl industries.

Bounty amounting to $637,031 was paid on a total out-
put of 581,858 tons of pig iron; of this, 86,523 tous was
made from Canadian ore.  The bounty on this was at the
rate of $1.65, and totalled $142,263.  403.335 tons were
made from foreign ore. The bounty on this was at the
rate of $1.10, and totalled $544,368.

Last year's output of pig iron was 380,719 tons, of
which 327,267 tons were made from forcign and 359.432
from Canadian ore. The rates of bounty were higher;
Bowever, last year, viz, $1.50 on foreign and $2.25 on
Canadian ore, so the total amount paid as pig iron bounty,
was $624,167, of which $190,401 was on forcign aud $133,-
766 on Canadian ore.

Of stcel ingots, 569,237 tons were made in the Cana-
dian mills during the past year, as compared with 272,016
tons in 1905. The bounty in 1906 at the rate of $1.65 per
ton, was $941,000. In 1003, at the rate of $2.23 per ton, it
was $014,433. Of puddled bars, 3,560 tons were made in
1906, as compared with 3,509 tons the year before. The
bounty, at $1.05 per ton, this year, was $3.8735. The pay-
ments last year at $2.25 per ton were $7,893.

The Government paid a bounty in 1906 of $369,832 on
2875 tous of rolled angles, wire rods, plates, ctc. In
1005 the payments were $203,208, and the output 39,842
tons.

These iron and steel bountics expire next year unless
they are rencwed by Parliament. The bounty rate on pig
iron from Canadian ore and on puddled bars and steel in-
gots this yecar is $1.03 per ton.  The rate on pig made
from forcign ore is 70 cents a ton.

BOUNTY ON LEAD. :

The lead bounty in 1906 totalled $00,197, as compared
with $330.045, the year before, the rate of bounty being
mwiuch lower on account of the higher price of lcad in the
world's markets.

The petroleum bounty, at the rate of 134 cents per
gallon, showed payments amounting to $291,157, as com-
pared with $350,047 in 1903.
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QUEBEC.

The latest mineral find to be added to the Province of
Qucbec’s already long list of ecconomic ores is red hema-
tite.  This metal has been discovered in the southern
part of the province, near Dunham, and mines are already
being opened up.  The belt in which the mineral appears
most frecly is about cight miles long, and consists of a
stfip of land encircling the base of Little Pinnacle moun-
tain.

The Little Pinnacle is just on the boundary between
Vermont and Canada, and the find is distributed between

the two countries, although Canada has by far the larger
share,

ONTARIO.

The ratepayers of Sturgcon Falls have approved of a
bonus to the Northern Ontario Smelting and Refining
Company by a vote of 330 to 1. Such a practically unani-
mous vote shows the faith the townspeople have in the
proposed undertaking.

The pyrite mine at Bogart, being operated by the
American Madoc Mining Company, is to be operated on
an extensive scale in the near future, and a plant will be
erected for the treatment of the ores.  The Baskin'Bros,,
of Norwood, have taken the contract of building 2 siding
to the mine from the main line of the C.P.R.

Gold has, it is reported, been discovered in Playfair
township, in New Ontario, north of the height of land,
by a miner from Lexington, Kentucky. The find was
made 83 miles north of New Liskeard, and three miles
from the Government railway. The samples were at
once forwarded to the Government offices for analysis,
and the result is said to be most satisfactory.

The mines branch of the Department of Interior will
shortly be installed in the Thistle building on Wc]lmgton
street, Ottawa. It will occupy the first, third and fourth
ﬂoors, the sccond floor being tenanted by the United
States consul-general.  On the fourth flat there will be
installed an assay office, and there the staft will be in-
structed by Dr. Haanel in the magnetic metbod of locat-
ing ore bodies.

It is said that the experiments in refining ores from
Cobalt, which are being made in Hamilton, have been
satisfactory, and the result is that a large establishment
will be built there.

Seven or cight of the best mining companies at Cobalt
are interested. A sample of ore recently assayed showed
the following results per ton: Silver, $1,800; cobalt, $175;
nickel, $40; total, $2,015.

The Cobalt Refining Company is using a portion of the
old Hoepfries refinery, but it has an option on five acres
of land adjoining this property.

Work has been re-commenced at the big steel plant
of the Northern Iron and Steel Co., at Collingwood, after
being idle for about two ycars. The company has been
sucecessfully financed, and will be turning out finished
iron and stcel shapes and bars shortly. The company
will start with a large volume of orders on its books.
Gangs of men are at work going over and fitting up the
machinery ready for rolling and making stecl.  The su-
perintendent of one of the big American steel plants has
bccn employed to take ch'xrgc of the mills,

COBALT

There is a popular idea that the Cobalt boom is over
because some five thousand green prospectors werce
chased out of the district this spring by a combination of
lack of success, and black flics. Up to the latter part of
July the black flics, mosquitoes and sand flics were o
rife that they made prospecting in the thick brush almost

impossible.  Added to this the new prospectors instead
of spreading out over the country confined their opera-
tions principally to the area around Cobalt which has
already been prospected on the surface.  Those who hope
to make strikes in that vicinity now must trench for dis-
coveries,  Any surface indications were all located last
sumnter,

Another feature which tended to dull the interest in
the camp was the determination of the shipping mine
owners not to ship any more ore to the States. Last year
they were forced to ship in order to realize enough moncey
to declare dividends and provide for development. But
they recognized that it was robbing their mines to send
ore¢ to Jersey City because the monopoly smelter paid
only for their silver and kept all the rich by-products.
This summer all the large mines are storing their ore
and waiting for the completion of the Hamilton smelter.
Last month one well-known property had 200 tons stored
that would run from $1,000 to $1,500 to the ton, and an-
other was reported to have $1,000,000 worth of ore either
bagged or blocked out.  Mecantime most of the mines are
clearing off the surface of their properties and finding
rich veins under the surface carth.

Scmi-official corroboration of the story of the sich
gold find in the township of Playfair lhas been re-
ceived at the Department of Mines, but the department
has heard nothing official of the five-foot strip of solid
silver said to have been found on the Nipissing Com-
pany's property.

The miscellaneons {loating population of the early
spring, consisting largely of amatcur prospectors and
mvestors, has departed almost without exception, lcaving
culy a law-abiding assemblage of miners and of those in
legitimate trade, so that only the constantly recurring
blasts from the surrounding mines show that Cobalt differs
from the prosaic character of an ordinary new village
of Ontario. The only cause for trouble at present is due
to several parties prospecting on the same mining lot, all
trenching for discovery veins, with equal right in the cyes
of the law. In those cases the party that has been at
work for weeks digging unsucccssfully but hopefully,
feels naturally sore at the intrusion of others, and threat-
cned violence has been expressed in a number of mstanccs
of this description; luckily, whisky is absent and “guns”
are few, so that to date these bickerings have all ended in
words.

The older claims are Dbeginning to be systematically
worked—alimost every mine has a shaft with the necessary
steam hoisting and drilling plants. Shafts are being sunk
and tunnels run, to block out and prove the mines, and a
start is being made to recover from last scason’s dumps
much of the valuable ore thrown aside in the hurry for
rich returns.  Milling plants are being introduced and the
time will soon be passed when ore valued at hundreds
of dollars a ton will be cast aside as of no consequence.

The future of Cobalt camp looks bright for scveral
years to come, and there appears to be little doubt that
continued development will lead to the discovery of many
new veins while the sinking shafts will show a continua-
tion of values in depth.—Ottawa Citizen.

ALBERTA.

The MacDonnell Dominion Government survey party
has returned to Edmonton from the Peace River country.
They believe they have discovered gold in paying amount,
within 15 miles of the British Columbia boundary.

Mr. T. C. Denis, who is attached to the mines section
of the Geological Survey, has just returned from a short
trip to Pelican Portage on the Athabasca River sotac hun-
dred and twenty miles below Athabasca Landing. He
has been investigating the mineral reserves of Alberta,
on behalf of the department, and the object of his visit
to Pelican Rapids was to report on the present state of
the hole sunk at that place some cight years ago, from
which therc has been a tremendous rush of natural gas.

U A7 T PO T
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Farther north in the vicinity of Fort McMurray bor-
ing operations for oil are being actively proceeded with.
Two drilling rigs cquipped to reach a depth of three thou-
sand feet are now in this district.

BRITISH COLUMBIA, -

Advices from Quatsimo say that a big strike of bog
iron has just been made to the north of the West Arm
of Quatsimo Sound.

A forest fire completely destroyed the acrial tramway
connecting the Hunter V. mine, near Ymir, with the Great
Northern Railway, entailing a loss of some $30,000.

Work at the Hosmer mines is progressing satisfac-
torily, The main tunnel, 5,000 feet in Jength, is to be
an exceptionally large one, twenty-two feet wide and ten
feet high.

There is much mining activity reported in the vicinity
of .Cowichan Lake, Vancouver Island. The recent finds
of copper-gold ores have stimulated further prospecting.
As a result several claims have been recorded.

After a year's shut-down, the Stemwinder mine at
Fairview, is preparing for extensive development, and a
gang of men is engaged in excavating the rock on the
south side of the 46-stamp mill for a foundation for an air
compressor.

In the second quarter of the current year, ended June
30, the British Columbia Mining Company showed nect
carnings of $117,000. Owing to changes carried out at
the plant production has been curtailed for about a month,
and carnings will exhibit considerably under the $40,000
average of the preceding three months.

What is said to be the richest gold stake in Cariboo,
B.C.,, within the past twenty-five years, has becen made
at Peter's Creek, near Stanley, by an old miner named
Mathers.  Mathers’ discovery is the result of persistent
prospecting and deep diggings. At the depth of 100 fect
he is reported to have struck dirt that yielded thirty
ounces of gold to the set of ten fect.

An eight-hour day is now in force at the St. Eugene
concentrator. The request of the mill men was acceded
to, and they will be paid at the rate of an cight-hour day.
Therefore the men will be paid for a shift and a-half’s
work as long as they have to work twelve hours. But
three cight-hour shifts will be worked as soon as pos-
sible.  The “bull-cooks,” or roustabouts, will work ten
hours.

On August 21 the initial shipment of ore from the
Dominion Copper Co.'s Idaho mine was sent to the com-
pany’s smelter at Boundary Falls. It was also the first
shipment to go out over the Great Northern and be
transferred to the C.P.R. at Denoro, cight miles from
Phoenix by cither line.  The shipment consisted of ten
cars, or 600 tons of ore, and will be followed by others
at regular intervals, somewhat rcliecving the other mines
of tha company from contributing their regular quota until
the new furnace is received and installed at the smelter.
This orc came from the tunnel level of the Idaho.

Tlic most important developments of the past weck
kave been in the Sandon-Slocan district, On Slocan
J.ake the record is onc of stecady devclopment and grati-
fying results at Silverton, near Slocan City and on Ten-
AMile Creek. The long-looked for strike in the big Ram-
bler-Cariboo has rchabilitated Sandon camp.  The lcad
has been struck in an up-raise and the long tunncl has
stil to be driven 400 feet, which will give it a total
length of necarly a mile and a quarter. The mine con-
tains a large body of comparatively high-grade ore, and
it is now a matter of a few months only, until shipments
shall be resumed on a bigger scale than cver.

e e e e e e — i e — = -

Stockholders of the Granby Consotidated Mining,
Smelting and Power Company will receive with their divi-
dend cheques notice of the company’s annual meeting in
New York on October 2. The company's fiscal yecar ended
June 30, and during that period net earnings were between
$1,800,000 and $1,000,000. Copper production was just
under 25,000,000 pounds. Next year’s production is cx-
pected to show a still further material increase. A direc-
tor thinks the production will be eventually considerably
over the 50,00,000 pounds mark. The shares are in the
hands of between 2,500 and 3,000 persons, as comtpared
with about goo in December, 1903, the time of the first
dividend payment,

A dividend of 3 per cent. is payable September 15 on
Granby Consolidated.

This is the third dividend of the Granby Consolidated
made payable this year, each amounting to $405,000, each
at the rate of threc per cent, on the issued stock, there
being 13,500,000 shares outstanding, This makes a total
of $1,215,000 in dividends by this company thus far made
payable in 1006, which is at the rate of nine per cent. per
annum.

The dividend record of the Granby shows that thus
far four declarations of this character have been made,
the first being in Deccember, 1003. The following shows
the dates of payments of the dividends and amounts of
cach, the total of the four amounting to $1,348,630: De-
cember 19th, 1903, $133,030; January, 1906, $4035,000; May,
1006, $405,000, and September, 1906, $405,000. Total de-
clared $1,348,630. -

Mr. Le Roy, the Dominion Geologist, is wmaking
a thorough examination of Texada Island, for the pur-
pose of arriving at a conclusion in regard to the com-
tinuity, location and direction of the mineral veins of the
island. Mr. Le Roy started to work at once in the vicin-
ity of the Marble Bay mine. He stated that the Govern-
ment noticed that large shipments of copper ore had been
coming from British Columbia, and decided to send him
to the different camps in the province to report on the
geological formation of the ore zones, to prepare maps
and plans, and to get full information for the benefit of
the mming industry. Mr. Le Roy is now working on
two large dykes which seem to carry the ore which is
tunning parallel with them.

The Canadian Consolidated Mining Co. is still expand-
ing, its latest purchase being the Iron Mask Mine, which
will be operated on an extensive scale from the War Eagle
workings, which are not far from the ore shoots in the
Iron Mask  Connections are alrcady completed between
the War Eagle and the Centre Star.  The Tron Mask was
operated in the carly days of the Rossland Camp by the
Iron Mask Gold Mining Co., which was organized Feb.
19, 1800. The development consisted of about 7,000 fect
of horizontal and vertical working, and the main shaft
has a depth of 450 feet.  The ledges are not very wide,
but the ore ran from $30 to $40 to the ton, carrying gold,
copper and silver.  The mine for a time paid profits, and
accumulated $30,000 in its “treasury, when it became in-
volved in litigation with the Centre Star Mining Com-
pany.

From all parts of the province there continuc to come
reports of progress in mining, indicating such an output
as will surpass the record of 1905, when the present year
is completed. Omne gratifying feature is the continued
extension of the smelting industry, says the Victoria
Daily Colonist. In this conncction there 1s a report
that the Le Roi smelter at Northport, Washington, which
has been lying idle for some time, is likely to be placed
in operation again. If this §s done, however, there scems
a possibility of a renewal of the objection against the
export of British Columbia ore to be smelted in a foreign
country. The feeling that natural products should be
manufactured at home, caused the recent legislation
against the export of logs in the lumber industry,  Still
we are not in a position to say what cffect the objection
would have in regard to ore exported from British Col-
umbia to be smelted in Washington.
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It is announced that the Northport smelter is to be re-
opened and operated on ore shipped from the Le Roi
mine. The Le Roi Company has been anxious to have its
smelting plant in operation ior several months past, and
after considerable negotiations an amicable agreement was
reached between it and the Consolidated Mining and
Smelting Company. By the terms of this agreement the
contract entered into last year under which the entire out-
put of the Le Roi was to go to Trail for a period of three
years, is cancelled.  Since then the Consolidated Com-
pany has secured the Snowshoe mine at Phoenix and the
Iron Mask in this camp, and owing to the discovery of
new shoots of high grade ore in the Centre Star and War
Eagle and a large increase in the quantity of custom ore
from outside mines, there was no particular necessity for
the Le Roi ore. Under the circumstances, the Consoli-
dated was willing to cancel the contract, It is provided,
however, that the Le Roi shall furnish about 75,000 tons of
ore to the Trail smelter within the next seven months, It
is said that there are such large reserves of ore in Le Roi
that it will be able to keep the Northport plant in opera-
tion and at the same time furnish the 75,000 tons fo Trail
within the stipulated time.

A short time since announcement was made that a con-
solidation of several important mining claims in Phoenix
would be made, inciuding the War Eagle group, the new
corporation to be called the Phoenix Amalgamated Cop-
per Mines, Ltd. Information has now been received here
that the consolidation has been carried into effect and
takes in the \War Eagle, Red Rock, Luluy, Bald Eagle,
Dundy Fraction, Missing Link No. 2, Pinhook and World's
Fair Fraction, coutingucus claims, that immediately ad-
join the Granby Consolidated group on the south. The
area of the properties is 210.30 acres, and comprises min-
eral territory that is favorably thought of by many who
are familiar with the ground.

The Phoenix Amalgzmated Copper Mines, Ltd, has
been incorporated under the laws of British Columbia,
with a capital of $5,000,000, having 300,000 shares of $10
par value cach. Of this number 200,000 shares have
been placed in the treasury of the company, the executive
office of which is at Sherbrooke, Que., and the mine office
at Phoenix.

The first board of directors of the new company is as
follows: N. P. Buck, C. H. Fletcher, and C. A. French, of
Sherbrooke, Quebec; George Vandyke, Boston; H. P.
Buck, New York; W. J. C. Wakeficld, Spokane, Wash.;
George R. Naden, Greenwood; Charles Riordan, St. Cath-
arines, Ont.; R. Bence Jones, Lisselan, Clonakilty, Ire-
land. The officers are: — F. P. Buck, president; C. H.
Fletcher, vice-president; A. F. Fraser, sccretary.

YUKON.

It is expected that the recent introduction of dredges
will greatly increase the output of gold in the Klondike.
In 1903 this was reduced to about $7,500,000 against $10,-
350,000 in 1904, $18,000,000 in 1901 and and $22,275,000 in
1900. Speculations are already rife as to whether this
cnlarged supply from the Yukon, coupled with Alaska’s
growing yield of new gold, will not perceptibly affect the
general economic conditions in America as a whole. Dur-
ing 1906 Alaska will probably furnish some $20.000,000
of gold, as against $14.500,000 for 1903, $9,000,000 for
1004, and $6,350,000 for 1903. N

Supt. Snyder, of the mounted police at \White Horse,
reports that “the month has witnessed a continnous boom
in quartz mining, discovery after discovery being located
and samples of ore are being brought in which are claimed
to run from $200 to $6oo to the ton. These discoveries
were made in Watson and Wheaton River districts, at
points from fifteen to twenty-five miles southwest of Rob-
inson Siding, on White Pass and Yukon Railway.

“Although rich float has been found in these districts,
since 1808, it is only this year that anyonc has claimed
to have discovered any ledge. Claims arc purchased as
soon as staked, there being good demand for them at
prices ranging from $250 up.”

Applications have been made for two town sites, onc
at the mines and one at Robinson Siding, at.a point where
the railway leaves to go to them. Work is being actively
carricd on in the neighborhood of Conrad, development
work being carried on in about forty claims, employing
in all about five hundred men.

Encouraging reports are received from various placer
fields in the district, 1,025 ounces of gold being taken to
town from Livingstone Creck in one wecek.

An application for 60,000 inches of water from Twelve-
Mile River, one mile above its mouth, has been filed at
the Gold Office in Dawson by L. S. Robe, H. G. Wilson,
and F. J. Stackpoole.

The applicants state in their notice of application as
posted in the Gold Office that they desire the water for
the purpose of generating electrical power for distribution
in Yukon Territory and Alaska. They also state that
they plan to spend not less than $100,000 on the cnterprise
by the first of the year, and agree, if the grant is given,
to have the plant working by October 15th of the sccond
year after the grant is issued.

L. S. Robe, one of the applicants, was formerly mining
engineer for the N. A, T. & T. Messrs. Wilson and
Stackpoole are Dawson lawyers and solicitors for the N.
A. T. & T. Robe is now in the Tanana.

The water to be asked for is to be taken from the
stream some distance below the point of diversion by the
Yukon Consolidated Goldfields Company, which is backed
by the Guggenheims.

This is onc of the largest applications ever filed in
the Yukon for water. It is as great, if not greater, than
that already issued by the Government to the Consolidated
Company.

COAL NOTES.

NOVA SCOTIA.

The 20-year lease of the Port Hood Coal Company
having been allowed to expire, others stepped in, and on
August 27, took up the Minudie and Strathcona areas and
five square miles at Port Hood. The matter has caused
a lively sensation throughout Nova Scotia.

The output of the Dominion Coal Company’s mines formonth
of August was :—No. I, 45,325 tons ; No. 2, 54,941 tons ; No, 3,
38,4584 tons ; No. 4, 50,886 tons ; No. 5, 59,251 tons ; No, 6, 9,933
tons ; No. 7, 11,891 tons ; No. 8, 24,566 tons; No. g, 35,959 tons ;
total, 331,716 tons.  Shipments amounted to 343,788 tonsduring
the same month,

It is said the management of the Nova Scotia Steel
and Coal Company are now about to enlarge their work-
ing arecas. It was for this purpose the three heads of the
company visited Boularderic.  Since the day the Nova
Scotia Steel and Coal Company first surveyed the pro-
posed line of railway from No. 3 to Point Aconi in 1901,
the matter has always been in the minds of Messrs. Cant-
ley and Brown. They were aware of the fact that in
these areas they had more coal than the company pos-
sesses clsewhere, and that soine day they would be called
upon to develop them. With the unprecedented demand
for the output of their collicries at No. 3 and Sydney
Mines, a demand which will be incrcased largely in a
short time, the company have decided to again resume
active operations at Point Aconi.

A report was current that a number vt Canadian capi-
talists had made overtures to the Scotia Steel and Coal
Company for the purchase of the Boularderie Island
areas. There is little likelihood, however, of the deal
going through just at present, as the company are firm in
their intention of connccting their properties with their
present railway system at No. 3.

BRITISH COLUMBIA.

Work at the Hosmer coal mines is progressing satis-
factorily. The main tunncl, 5,000 feet in length, is to be
an exceptionally large onc—22 feet wide and 10 feet high.
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THE MINING AND INDUSTRIAL SHARE

MARKET.
(Specially reported for the CANADIAN MINING REVIRW by
RoprrT MrrupiTH & Co., Mining Brokers,
57 St. Frangois Xavier St., Montreal,)

There has been very little of interest to note in the
markets, during the past month.

In mining stocks, prices have remained firm, but the
active trading in International Coal has quicted down, and
more has been doing in some of the lower-priced stocks.

The industrial stocks remain stationary, and there has
been practically no speculation in them.

News from the different mining camps is satisfactory,
and is drawing public attention more and more to the in-
dustry.

In Rossland, especially, some fine veins of ore have
been opened up.

There is practically nothing doing in the Cobalt
stocks, with the exception of Nipissing, which is actively
traded in on the New York “curb,” and has scored an
advance of some $3.00 per share.

The latest quotations are as follows:—

Bid. Asked.
Consolidated Mines ...ovvveviinnnnnn. 125 130
Can. Gold Fields ....... . Ceeees 6
uranby Consolidated ... ... ......... 12 1214
Rambler Cariboo ....cvvvvi i, 30 321,
North Star (oiiiiiiiiiii i iiiiianaan 11 I3
Monte Cristo vvvveiveerrrieeeieiorenns 3 3
White Bear ooviiiiniiiiiiiiiiiinnn.. 9 10
California ......... feee eeeeeetennenen 2 2l;
Virginia ...oovvevn.. et eeeetiae e 3 6
DPeer Trail oottt (it iiiannns .. 1374
Internatioaal Coal -....oiieiieaen. 04 63
Sullivan .....0 oeeen et . 7 9
Jumbo i e i e e 15 18
Cariboo-McKinney ..ot vvveevnnn.. 2l 3
Denoro oottt ciieiiiienn 7 S
Diamond Vale Coal ........... e 1214 1S
Dominion Copper ..vvvvviiieiiianas 334 Ky
Dominion Coal (common) ............ 74 77
Dominion Coal (pref.) ......... ceneas .. ..
Dominion Iron and Steel (common).. 289 2834
Dominion lron and Steel (pref) ...... 77 78
Intercolonial Coal (common) ........ .. ..
Intercolonial Coal (pref.) ............ .. .
Nova Scotia Steel and Coal ......... o7v4 68
Nova Scotia Steel and Coal (pref.).... .. -

COMPANY NOTES.

The Salt Lake City district office of the Westing-
house Electric and Mig. Company was removed on July
and, 1900, to 212-214 South West Temple Street, Salt Laké
City, Utah. The Dallas district office was also removed
on the sanme date to 418 Main street, Dallas, Texas,

INDUSTRIAL NOTES.

The Cobalt “Silver Queen” has purchased from Allis-
Chalmers-Bullock, Limited, Montreal, through the To-
ronto office, an clectric lighting outfit, including a “Bul-
lock” generator driven by a high speed automatic engine,
and additional boiler equipment.

Two 165 r.m.p. producer gas engines, manufactured by
the Canadian Westinghouse Co.,arc to be installed in the
plant of the Calgary Milling Company, at Calgary, Al-
berta, Canada. The engines operate at an altitude of
3.000 feet, using authracite coal for fuel, with possibility
of a change to natural gas as soon as a supply is ob-
tained.

The University Mine, Cobalt, has purchased from
Allis-Chalmers-Bullock, Limited, Montreal, through the
Toronto office, mining cquipment including one-half of a
duplex compound “Ingersoll” air compressor, “Ingersoll”
rock drills, mountings, ctc.,, two horizontal return tubu-

- s e s — = ———— - —— [apE————————

lar boilers and a “Bullock” generator driven by a high-
speed automatic engine for lighting the mine, buildings,
and camp generally.  The contract included piping and
connections for the complete outfit.

The Boundary iron works at Grand Forks was des-
troyed by fire.  The origin of the fire is not known. The
bulk of the patterns, valued at $8,000, were in a separate
building and were saved. The buildings and machinery
destroyed arc valued between $15,000 and $18,000; insur-
ance, $7,000. Managing Director Charles Brown an-
nounces his intention of rebuilding at once.

Strong and reliable, “Ingersoll-Sergeant” air compres-
sors have just added one more good mark to their credit.
The Tacoma Steel Works, of Tacoma, Washington, have
ordered a large size compressor of the duplex steam and

scompound air tlass from Allis-Chalmers-Bullock, Limited,

Montreal, through the Vancouver office, for their Marble
Bay Mines, on Texada Island, about 8o miles north of
Vancouver. This is to replace a smaller compressor
built by the same firm which has been in constant and
severe service for the past seven years., For one period
of hve months this smaller compressor worked continu-
ously night and day.

The Canadian \Westinghouse Company, Ltd., are doing
a large busiuess in steam turbo-generator cquipments.
The Northern Electric & Mig. Company, of Montreal,
duplicated an order recently for a 300 k.w., Westinghouse-
Parsons turbo-gencrator unit, to be installed in their
power house alongside of one of the same capacity now in
service.  The gencrator is a 220 volt, thre phase, 7,200 al-
ternation machine, operating at 3,600 r.p.m.. and will be
of the latest enclosed type, while the turbine will operate
at 150 pounds stecam pressure with 100 degrees superheat.
Their present turbine is operating part of the year con-
densing, and through the winter non-condensing, the
exhaust steam being used during the winter for heating
purposes. It “was the splendid operation of this steam
turbine generating unit which led the company to order
the one about to be installed.

A mammoth gold dredge for service on the “Forty
Mile” in the Yukon was built this summer at \White
Horse and floated down the river to its destination, The
timbers and machinery for this dredge were dispatched
north from Vancouver, and the work of assembling it at
White Horse commenced early in the season, so that the
completed dredge was started down the river as soon as
possible after the ice went out.

The mechanical equipment was ordered by the Forty-
Mile Gold Dredging Co., of Toronto, Canada, through
the Allis-Chalmers-Bullock Co., Ltd., Montreal.

The dredge equipment which was furnished complete is
special in nature and adapted to the particularly heavy
service of the Forty-Mile. The dredge proper will be
cquipped with 5 1-3 cu, ft. buckets. The accessory ma-
chinery, ready for operation, was shipped from the vari-
ous works of the Allis~Chalmers Company. It consists
of engines, pumps, boilers, concentrating machinery and a
small clectric light plant.

The largest generator ever made in this country has
just been made ready for shipment to British Columbia
from the works of the Canadian Westinghouse Company,
of Hamilton. The purchaser is the British Columbia
Electric Railway Company, of Vancouver, The generator
is 2,000 horse power, 3 phase, 7,200 alternations, 200 revo-
lutions per minute, engine type for direct conuection with
the water wheel.  The order also includes one rotary
converter of 1,350 horse power, 350 volts, 3 phase, 7,200
alternations, 400 revolutions per minute, and cight air
blast transformers cach of 733 horse power, 2,200 volts
to 24,200 volts, 7,200 alternations. The necessary switch
boards and regulating and controlling devices were also
manufactured in this plant and will be shipped with the
balance of the order in the course of a day or two.
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The new machinery 1s required by the Vancouver com-
rany to provide added power to meet the ever-increasing
demand of Vancouver and vicinity., It is the fourth gen-
crator of the size ordered by the Vancouver company, but
the other three were supplied by the Westinghouse com-
pany from its Pittsburg works previous to the building
of the Hamilton works. The one now ready for ship-

ment is by long odds the largest ever manufactured in -

Canad.

A recent appointment at the hands of Governor
MclInnes, acting for the Dominion of Canada, confers the
title of consulting engineer to the Canadian Government
upon Mr. Chas. T. Arkins, mining expert attached to the
Scattie office of the Allis-Chalmers Company, represented
in Canada by the Allis-Chalimers-Bullock Co., Ltd., Mont-
real.  Mr, Arkins will act with the chief of the Geological
Survey of Canada and the Government Mining Depart-
nmient in an investigation of the merits of the extensive
deposits  of  “white  channel  gravels,” so  called,
of Yukon  Territory; and to report on the
relative advantage of the mining and milling
process over the sluicing treatment of  these
gravels for gold, which is the present method used.
Water 1s scarce n that district and when used for sluicing
purposes, it can be procured only through claborate and
expensive pumping and conveying schemes, involving an
expenditure of approximately ten million dollars.  The
Government, with a view to avoiding this expense, has
ordered this mining and metallurgical examination in
order to determine upon the best mode of procedure.

Mr. Arkins is charged particularly with the metallur-
gical side of the investigation. The appointment, while
it is temporay in character, comes as a personal honor
and acknowledgment of Mr. Arkins’ abilities as an expert
as well as a tribute to the Allis-Chalmers Company, with
whom be is associated. Mr. Arkins is now in Dawson,
Y.T., where he will make the necessary preparations for
undertaking his new work.

MINING INCORPORATIONS.

ONTARIO.

Verona Mining Company. Capital, $1,000. Head
ofiice, Toronto, Ont. George Herbert Smythe, attor-
ney.

The Boston Mines, Limited.  Capital, $50,000, divided
mto 30,000 shares of $1 cach.  Head office, Turonto, Ont.
Provisional directors to be Frederick Rielly, George Ver-
ney, John Ross, Elmer Eugene Wallace and Arthur Roger
Clute.

The Amernican Silver King Mining Company, Limited.
Share capiatal, $500.000, divided mto 300.000 shares of $1
cach.  Head office. Haileybury, Ont,  Provisional direc-
tors, Harvey Dnifill Graham, George Aaron Bagshaw and
Frederick Nasscau Hughes.

Right of \Way Mining Company, Limited. Share
capital. $500,000, divided into 300,000 shares of $1 each.
Head office, Ottawa, Ont.  Provisional directors to be
George Patterson Murphy, James Barnct MacLaren, John
Proctor Dickson and Edwin Septimus Lectham.

Cobalt Nugget Silver, Limited. Capital, $40,000,
divided into 1,600 shares of 25¢ each. Head office, Hailey-
bury, Ont. Provisional directors to be Arthur English
Whitby, Vivian Reynolds Oliver, Cyril Thomas Young,
Duran Fernando Hulbert, and Peter Stewart Hairston.

BRITISH COLUMBIA.

The Elk Valley Coal Company. Capital: $200,000,
divided into 200,000 shares of $1 each. Head office,

Victoria, B.C.

Empress Mining Company, Limited. Capital, $250,000,
divided into 2,500 shares of $100 each. Head office,
Victoria, B.C.

Recobond Mining Company, Limited. Capital, $10,000.
divided into 10,000 shares of $1 cach. Head office,
Victoria, B.C,

Pacific Slate Company, Limited.
divided into 125000 shares of $1 ecach.
Victoria, B.C.

British Columbia Mining Exchange, Limited. Capital,
23,000, divided into 250 shares of $100 each. Head office,
Victoria, B.C.

Capital, $125,000,
Head office,

Northern Exploration Company. Capital, $500,000,
divided into 500,000 shares. Wm. Ernest Burns, barris-
ter-at-law, attorney. Head office, Vancouver, B.C.

CATALOGUES.

Round copper furnaces are dealt with in Bulletin M—
106 published by the Wellman-Seaver-Morgan Company,
Cleveland, Ohio.

The Atlas Engine Works of Indianapolis have pub-
lished Bulletin No. 131, dealing with throttling and auto-
matic single valve engines; a handsome publication of
sixteen pages.

Conveying and Transmlsslon, are covered in a monthly
publication published by the Stephens-Adamson Mnfg.
Co. of Aurora, Ill, whose Canadian sales agents are W. H.
C. Mussen & Co., Montreal.

——

The Wellman-Seaver-Morgan Co. of Cleveland, O., has
issued Bulletin M—io03, on silver-lead blast furnaces,
which shows the latest design of silver-lead blast furnaces
that the company is prepared to build in all standard sizes,
from 30 x 60 inches to 42 x 160 inches.

m—

The Sullivan Machinery Company have managed to
work a vast amount of useful information concerning
their machinery into the August number of Mine and
Quarry. Mining men who have long adits to drive should
be particularly interested in the description of the Gunni-
son Tunnel.

W. H. C. Mussen & Company, Montreal, arc often
asked the question, “What do you handle?”’” In order to
give a comprehensive answer the house has brought out,
for the use of purchasing agents and others, a reference
list of machinery and supplics for railways, mines, con-
tractors and municipalities.

The Ml[![il‘ﬂ' Road
CHIBOUGANAU

ALBX,HARDY,
G.P. A,
Quebec,

J. &. SCOTT,
Gen. Mgr., .

Quebec.
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REMEMBER SEPTEMBER 20« | DRUMMOND COAL

Our new steamer the SS.** SOKOTO '* will sail from Montreal The standard of excellence in Bituminous
September zoth on her initial trip to the Bahamas, Cuba and Coal and Coke for Blast Furnaces, Foun-
Mexico. The vessel is specially adapted for the Mexican trade, dries, Manufacturing and Domestic Use.

owing to the large, airy rooms, broad promenade deck. etc.
Of 7,000 tons regxster, 14-knot speed fitted throughout with RELIABLE, UNIFORM and STRICTLY HIGH GRADE

electrxclty, and, in fact, every known modern device to ensure
the comfort and safety of passengers, she is sure to be a great Shipped from Pictou Harbour, Halifax,
favorite with the travelling public. ‘and all points on Intercolonial Rallway

Write for our illustrated booklet entitled ‘‘ A Tour to the and connections by the

g:avhe::ias:ﬁglezat 33&3—{:? :I(;(s);tedg;‘: 2lg1r itg;cxg?ret;cclgfsrxi:ftoﬁ]re ' N TE R 00 I-o " IAL GOAL M l " l " G eo

Think-of it, ‘; thirty five-day trip, for less than $3.00 per day, LIMITED
which ‘inciudes berths, meals, etc., and on the voyage visiting
some of the most beautiful of the tr tropical islands, , WORKS, WESTVILLE, N.S.

JAMES FLOYD, Superintendent.

DER EMPSTER & co 319 Board ofTrade Bidg., HEAD OFF{CE’ MONTREAL’ .QUE'
EL D NTREAL Jas. P. CLEGHORN, President. D. FORBES, ANGUS, Sec.-Treas.

For furthcr particulars apply to

BOOKS ON PROFESSIONAL SUBJECTS

Any work on Mining, Metallurgy, or associated industries, may be
obtained through the CANADIAN MINING REVIEW, usually at
a somewhat lower price than private individuals can buy it for.

STEEL
Buildings,
Bridges,

Roof Trusses,

Viaducts, etc.

Designed, fabricated, and erected.

THE LOCOMOTIVE AND MACHINE COMPANY OF MONTREAL, LIMITED

IMPERIAL BANK BUILDING, MONTREAL, CANADA

“"STEPHEN HUMBLE'S”

IMPROVED PATENT SAFETY DETACHING HOOK

With Automatic Lowering Arrangement.

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

7,000 IN USE
SOLE MANUFACTURER:

STEPHEN HUMBLE

Westminster Chamber, 9, Victoria Street, London, 8. W.

WORKING ORDER Telegrams—*‘ STRPHEN HUMBLE, WESTMINSTER.’ DETACHRD AND SUSPENDED
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PROVINCE or QUEBEC

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

BAEAT MINERAL {ErAITORY

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 fof
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 hasalready been sold, the price is only §2,00. They
are valid for three months and are renewable at the discretion
of the Minister.

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

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

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

The words ‘‘ superior metals’’ include the ores of gold,
silver, lead, copper, nickel and also graphite, asbestos and
hosphate of lime ; and the words *‘ inferior metals > mean and
include all the minerals and ores not included in the foregoing
definition and which are of appreciable value.

MINING CONCESSIONSare sold in entire lotsin 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

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

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

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

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

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

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

Applications should be addressed to :

Tariffs

THE HON. MINISTER OF COLONIZATION, MINES & FISHERIES,

PARLIAMENT BUILDINGS, QUEBEC
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Ontatio’s

MINING
LANDS

HE Crown domain of the Province of Ontario contains an area
of over 100,000,000 acres, a large part of which is comprised
in geological formations known to carry valuable minerals and

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

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

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

The output of iron, copper and nickel in 1903 was much beyond
that of any previous year, and large developments in these industries
are now going on.

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

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

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

The Canadian Pacific Railway runs through the entire mineral

belt.
For reports of the Bureau of Mines, maps, mining laws, etc.,
apply to
HON. FRANK COCHRANE,
Commissioner of Lands and Mines.
or :

THOS. W. GIBSON,

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

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

AND

PRECIOUS STONES

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

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

THe Hon. W. T. PIPES

Commissioner Public Works and Mines, HALIFAX, NOVA SCOTIA.

Richelieu & Ontario Navigation Company

“AMERICA’S SCENIC LINE”

Ideal Route for Summer Travel between TORONTO, ROCHESTER, THOUSAND ISLANDS, RAPIDS, MONTREAL,
QUEBEC and the FAR-FAMED SAGUENAY.

Magnificent Sea-side Hotels at Murray Bay and Tadousac. Operated by the Company.

10S. F. DOLAN, City Passenger Agent. THOS. HENRY, Traffic Manager, Montreal.
THOMAS FIRTH & SONS

“Speedicut” High Speed Steel,

Tool Steel, Axe S8teel, Saw Steel, Files, Etc.
: A LARGE STOCK CARRIED.

Office 60, Warehouse 51 St. Patrick Street, Montreal.

MONTREAL STEEL WORKS, Ltd.
AGENTS FOR CANADA

T. A. MORRISON & CO.

No. 200 St. James St., Montreal.

A representative to sell

lines of Blasting Fuse Contractors' Plant, New and Second-hand.
in Eastern Canada. Champion Steel Jaw Stone Crushers, all sizes.

) . Sturtevant Roll Jaw and Rotary Fine Crushers.
Territory from Win- Balanced and Centrifugal Rolls, Emery Mills,
nipeg to Nova Scotia. Steam Road Rollers, Boilers and Engines.

Rock Drills, Concrete Stone.
Bridge and Building Limestone, Bricks, etc., etc.

CORRUGATED

. l A t WRITE FOR PRICES
Apply to C. D. Gorrar, Sole Agent, METALLIC ROOFING C?
P. O. Box 175, - - Nelson, B.C. TORONTO)»CANADA.

1RO N
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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.

A person 18 years of age or over 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 234 per cent. on the sales.
Placer mining claims generally are 100 feet square ; entry fee $5, renewable yearly

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

The lessee shall have a dredge in operation within one season from the date of
the lease for each five miles. Rental $10 per annum for each mile of river leased.
Royalty at the rate of 234 per cent. collected on the output after it exceeds $10,000.

W. W. CORY,

Deputy of the Minister of the Interior,
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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’’ Manganese Steel

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

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

M. BEATTY & SONS, Limiten

WELLAND, ONTARIO

MANUFACTURERS OF

DREDGES DITCHERS
DERRICKS , STEAM SHOVELS
MINE HOISTS HOISTING ENGINES

CENTRIFUGAL PUMPS SUBMARINE ROCK
for SAND and WATER DRILLING MACHINERY
STONE DERRICKS CLAM-SHELL BUCKETS
- STEEL SKIPS COAL AND CONCRETE TUBS
AND OTHER CONTRACTORS' MACHINERY

AGENTS:
E. Leonard & Sons, Montreal, Que., and St. John, N.B. The Stuart Machinery Co., Winnipeg, Man,
The Wm. Hamilton Mfg. Co., Vancouver, B.C.

HEINE SAFETY BOILER

MANUFACTURED BY

THE GANADIAN HEiNe SAFeTY BoiLer Oo,

TORONTO, ONT.

—_—

THE HEINE SAFETY BOILER--made in units of 100
to 500 h.p., and can be set in batteries of any number.
Suitable for Mines, Pulp Mills, Water and Electric In-
stallations, and large plants generally. The best and
most economical boiler made.




OONTRACTORS TO H. M. GOVERNMENT

ALLAN, WHYTE & CQ.

CLYDE PATENT WIRE ROPE WORKS
Rutherglen, Glasgow, Scotland

MANUFACTURERS OF

WIRE ROPES

For Collieries, Mines,
Aerial Tramways

Transmission of Power, Logging and general Hauling and Hoisting Purposes.
Wire specially selected for own exclusive use.
We have made many records with our Winding, Haulage and Crane Ropes.

Ilustration of Winding Rope, 240 fms. long x 34 circ. Galvanized Special Improved Patent Steel. Compound Make, supplied to Kenneil Collieries,
Bo'ness, Scot., which gave a record life of 6 years and 2 months. Showing condition when taken off.

TELEGRAMS —‘ Ropery Rutherglen.” A B C, Al and Lieber's Codes used.
AGENTS IN CANADA:

Wm. Stairs, Son & Morrow, Ltd., Halifax, N.S.
W. H. Thorne & Co., Ltd., 8aint John, N.B.

Drummond, McCall & Co., Montreal.
John Burns, Vancouver, B C.

DRUMMOND, McGAI.I. & GO0.

IRON, STEEL AND GENERAI. METAL MERCHANTS

General Sales Agents

Algoma Steel Co., Ltd., Sault Ste. Marie,
And Importers of
Beams, Channels:; Angles and other Structural Material,
Steel Plates—Tank, 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.

MoNTREAL PiPE FounpmY Go.,, Limited

MANUFACTURERS OF

CAST IRON PIPE

WATER and GAS

and other Water Works Supplies.
“LUDLOW?” VALVES AND HYDRANTS.
General Offices: Canada Life Building - -

Montreal.

PIG IRON

‘“C.I.F.” Charcoal Pig Iron, also
“Midland " Foundry Coke Plg fron
MANUFACTURED BY
CANADA IRON FURNACE COMPANY, LIMITED

Plants at RADNOR FORGES, Que., and MIDLAND, Ont.

General Offices: Canada Life Building - Montreal.
GEO. E. DRUMMOND, Managing Director and Treasurer.



HOISTING ENGINES

ALL SIZES AND CAPACITIES
FOR
MINES, SHIPS, COAL WHARVES, DOCKS
QUARRYMEN, CONTRACTORS, BRIDGE BUILDERS
RAILROAD, DOCK, SUBWAY CONSTRUCTION,
DREDGING, LOGGING, HAULING, ERECTING, DRIVING
ELEGTRIC HOISTS BELT HOISTS

e
RUPE

COLLIERIES, MINES
GUYS
AERIAL TRAMWAYS
HOISTING, HAULAGE
TRANSMISSICN——
AND FOR ALL
CLASSES OF SERVICE

IN STOCK

TH- Hka/y&Co:

Successors to the late JAMES COOPER MONTREAL.




