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TWENTY-FOURTH YEAR OF PUBLICATION
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Rock Drills, Air Compressors and
General Mining Machinery

MAHI NERY1_ "''IMPERIAL PLUG DRILLER "

Rooqi 56, SOVEREI6N BANK BUILDINGTHE CANADIAN RAND DRILL CO."MOVEREANK Bue.

WE MAKE ALL KINDS OF

RUBBER OODS FOR MININI PURPOSES
T Steam and Air Hose Conveying Bets

îmRubber Bumpers and Springs Pulley Coveriuig
Fire Ilose Rubber Clothing and Boots, etc.

_ 11TEE GUTTA PERCHIA& RUBBER MFi. CO. 0F TORONTO, Lt.

Ora
ell

AND

nge Peel

BUOKETS
ALL SIZES. SEVERAL STYLES.

Hoisting Engines,Wire Rope,Wire Rope BlocRs
ENQUIRIES SOLICITED FOR COMPLETE MINING PLANTS.

W.H.C.MUSSEN&
IVIONTREAL

C0

MININC

Clam Sh



Rock and Ore Breakers, High Speed CrushingM IN IN G Roils, Chilian Mills, Stamp Batteries, High
Speed Gravitation Stamp Mills, Krupp BallC I R 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 KMagdeburg-
BuckauFRIED. KRUPP A.-C. CRUSONWERK rn

Reprasentatives for Canada: JAS, W, PYKE & 00., 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

$1.75 EACH
The original price was FouR DoLLARs.
Orders filled in rotation as received, until
the stock is exhausted.

Review Publishing 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 to chance
Westinghouse Induction Motor Driving Ingersoll-Sargeant Air Compressor.

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

For information address nearest offee
Lawlor Bldg., King and Yonge Sts.

Toronto
152 Hastings Street

Vancouver

TF
Hamilton

922-923 Union Bank BIdg.
Winnipeg

EES'

Sovereign Bank of Canada Bidg.
Montreal

134 Granville Street

H-alifax

DESKS
ARGEST
OWAEST

STOOCK__
PRIOES___

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

IAMOND DRILLS
We manufacture the most complete line of Diamond Drills of any concern in
the world. 20 varieties, 350 to 6ooo ft., $4oo to $1o,ooo. Hydraulic Feed,
Screw Feed, Hand Power, Horse Power, Gasoline, Steam, Air, and Electricity.

Send for Oatalogue.

STANDARD DIAMOND DRILL CO.
Ohamber of Oommerce, Ohicago, U.S.A.

BUY
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NOVA SCOTIA STEEL & GOAL Coq, Ltd1
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

Pt Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged
Steel Stamper Shoes and Dies, Blued MachInery Steel »' to /4" Diameter, Steel
Tub AxIes Out to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick
Steel, Draw Bar Steel, Forging of all kinds, Bright Compressed Shafting Y' 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 Minera' Requirements.

CORRESPONDENCE SOLICITED.

Steel Works- and Head Office: NEW CLASCOW, N.S.
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COAL
DOM NION COAL CO LTD.

GLACE BAY, C.B., CANADA
MINERS OF

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

vEAR=tLY OUTPUT

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

:3,500,000 TONS

international Shipping PIers of the Dominion Coal Co., Limited, at Sydney, C..

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

BUNKER CO AL.
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, Limited, 112 St. James Street, Montreal, Que.

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

and from the following agents:

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

J. E. HARLOW, 95 Milk Street, Boston. Mass.
HARVEY & 00., St. John's, Newfoundland.
A. JOHNSON & CO., Stockholm, Sweden.

G. H. DUGGAN, Third Vice-President.
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RUBBER BELTINC
MARK OF QUALITY

Cord-Covered Steam Hose
Packings and Valves

EVERYT'l-tING IN RUBBER
FMOR r4VIININPURPOSES

THE CANADIAN RUBBER CG. 0F MONTREAL
L.I M/I"rrED

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

HALFAx, N.S.
MONTREAL, P.Q.
TORONTO, ONT.
WINNIPEG, MAN.

CANADIAN PACIFIC RAILWAY 00.9s

Empresses of the Atlantic
New Express Steamers-Quebec to Liverpool

-~1 ~**-
4

h..

Empress of Ireland-Empress of Britain
570 feet long 653% feet broaci 14,500 tons

RATES SECOND CLASS
let class - 80.00 to 50o00 The d cla mrooma on these steam-
and "6-6 45.00 and 47:*50 ahipa afford very superior accommoda-

66 tion They are very large and airy, and
3rd " - - - 28.75 are splendidly furniahed.

THIRD CLASS ACCOMMODATION
In addition to the up-to-date Muaic Boom and Smoking Boom for the acomi-

modationofird cla passengers. there ie provided. as well as therusual open
promenades, a large and airy enclosed promenade the full width ot the ship. a

rea benefit to paaengers during wet weather. In the centre of this promenade
sa enclosure used as a playground for the children. where they will be happy,sae and comfortable, thus affording tired mothers an opportunity to rest.

Special stewards are appointed ta attend to passengers ln this clasm. Meals are
served on permanent tables with white table clotho. and thecups and plates and
eating utensils are washed and kept clean by the stewards in charge ofa them

Eaoh steamer carrnes an experienoed surgeon. and a stewardesa tc, attend ta
the women and children.

The provisions suppied are of the very best quaity. They are examined when
put on board by Ris Majesty's Medical Emigration O r hcers.

Tickets and aIl information from any railway or esamship agent.

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

- - - REGINA, SASK.
VANCOUVER, B.C.

- - - VICTORIA, B.C.
- - - CALGARY, ALTA.

I.

EXPLOSIVES
Coa M ning

The leading permitted explosives
are the following :

Nobel Carbonite
for Coal Getting.

Cambrite
for Soft Coal.

Saxon ite
for Stone Work and Hard Coal.

Monobel Powder
No thawing required.

Electric Detonator Fuses and all
Appliances for Electric Blasting

NGBEL'S EXPLOSIVES COMPANY
LIMITED

Nobel House, i9 West George Street,
Telegrams: "NOBEL, GLASGOW." GLASGOW

Air-Drill Hose
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WALKER BROTHERS (WICAN) LIMITED
WUGAN, ENGL.ANO

Largest Air Compressors in Canada
are of WALKER BROTHERS (Wigan) LIMITED manufacture.

THE FOLLOWING COMPANIES HAVE INSTALLED WALKER BROTHERS AIR COMPRESSORS, IN CAPACITIES

RANGING UP TO 63oo CUBIC FEET OF FREE AIR PER MINUTE, ALL OF WHICH ARE

PROVIDED WITH WALKER PATENT AIR VALVES.

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

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

SOLE CANADIAN P ACOCK B CANADA LIFE BUILDING,
REUPRSENTATIVEr'O. KDBROTH1ERS MONTREAL, P.Q.
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BY THE LINES OF THE

Canadian
PaciflE

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

Fast Trains
To Quebec, the Laurentians, Eastern Town-
ships, St. John, N. B., Halifax, Boston,
Worcester, Springfield, Mass., New York,
Portland, Me., and the principal Atlantic
Seaside resorts, Kawartha Lakes, Toronto,
Niagara Falls, Detroit, Chicago, Ottawa, the
Timiskaming, Mississaga, French River, New
Ontario, Sault St. Marie, St. Paul, Minne-
apolis. Winnipeg and the Western Prairies, the
Kootenay Mining regions, the Mountains of
British Columbia-unrivalled for scenic gran-
deur-Vancouver and the 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 asnd Suva, and to Skag-
way en route to the Yukon. The fastest and
most luxuriously furnished steamers between
Victoria, Vancouver and Seattle, and on the
Atlantic Ocean between Bristol, London, Liver-
pool, Montreal and Quebec, in summer, and
St. John in winter

Double Daily
Transcontinental
Train Service'

Dûring 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, O. E. E. USSHER,
General Passenger Agent, General Passenger Agent,

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

ROBERT KERR,
Passenger Traffic Manager,

MONTREAL.

SCHOOLUU0 MININ
AFFILIATED TO

QUEEN'S UNIVERSITY

Kingston, Ontario

THE FOLLOWING GOURSES ARE OFFERED

i. THREE YEARS' COURSE FOR A DIPLoMA IN

(a) Mining Engineering and Metallurgy.
(b) Chemistry and Mineralogy.
(c) Mineralogy and Geology.
(d) Chemical Engineering.
(e) Civil Engineering.
(f) Mechanical Engineering.
(g) Electrical Engineering.
(h) Biology and Public Health, and

2. FOUR YEARS' COURSE FOR A DEGREE (B.Sc.) in
the same.

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

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

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

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

T HE SCHOOL is provided with well equipped
laboratories for the study of Chemical Analysis,

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

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

For Oalendar of the School and
further Information apply to

The Secretary, School of Mining,
Kingston, Ont.



THE CANADIAN MINING REVIEW. vii

The Bank of British North America
Established in 1836.

Incorporated by Royal Charter in 1840.

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

LONDON OFFICE: 5 CRACECHURCH STREET, E.C.

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

A. G. Wallis, Secretary.

COURT OF DIRECTORS

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

F. Lubbock
C. W. Tomkinson
Geo. D. Whatman

W. S. Goldby, Manager.

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

J. Anderson, Inspector.

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

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

qanager
Halifax. N.S.
Hamilton, Ont.

Barton St.
Victoria A'

Hedley B.C.
Kaslo, Ii.C
Kingston Ont.
Levis, P.4.
London, Ont.

Market Square
Longueuil, Que.
Montreal, Que

St. James St.
St. Catherine St

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

J. R. Ambrose, Sub. Mgr.

nt.

Ottawa, Ont.
Quebec, P.Q.
eston, .1Man.

r. Rossland, B C.
Rosthern. Sask.
St. John, N.B.

Union St.
Toronto, Ont.

IlKing St.
Toronto Junction, Ont.
Trail, B.C.
Vancouver, B.C.
Victoria, B.C.

. Weston, Ont.
Winnipeg Man
Yorkton, ask.

ACENCIES IN THE UNITED STATES.
New York (52 Wall St.)-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. Scotland-National Bank

of Scotland, Litnited, and Branches. Ireland-Provincial Bank of Ireland,
Linited, and Branches; National Bank, Limited, and Branches. Australia-
Union Bank of Australia, Limited New Zealand-Union Bank of Australia,
Linited. India, China and Japan-Mercantile Bank of India Liiited. West
Indies-Colonial Bank. Paris-Credit Lyonnais. Lyons-Credit Lyonnais.
Agents in Canada for the Colonial Bank, London, and West Indies.

Or Issues Circular Notes for Travellers, available in all parts of the
Wrd. Drafts on South Af rica and West Indies may be obtained at the Bank's
Branches.

STANL.EY
Largest Manufacturera of Surveying and Drawing Instruments

in the World. Makers to the Canadian
Covernment.

>5

's'

2'
1'..
I..
o
'9

'9

Q

TELESCOPE ON TOP TELESCOPE AT SIDE

For vertical sighting it is also most usefni 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, LON DON,

ENGLAN D.

The Canadian Bank
of Commerce

PAID UP CAPITAL 010,000,000 REST $4,500,000

Head Office: TORONTO

B. E. WALKER, GENERAL MANAGER

ALEX. LAIRD, AsS'T (GEN'L MANAGER.

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

ATLIN

COBALT

CRANBROOK

DAwsON

FERNIE
GRitEicNWOOD

HALIFAX

LADYRMITH

LATCHFORD

MONTREAL

NANAIMO

NELsON

NEw GLASGOW

OTTAWA
PARRY SOUND

PENTICTON
PORT ARTHUR

PORTLAND, ORE.
PRINCETON
SAN FRANCIsCO

SAULT STE. MARIE

SEATTLE

SKAGWAY

SPRINGHILL

SYDNEY

TORONTO

VANCOUVER

VICTORIA

WHITE HORSE

WINNIPEG

NEW YORK: 10 Exchange Place

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

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

SEND FOR CATALOGUE

0.1. BERGER &SONS
37 William Street

BOSTON, Mass.
Successors to BUFF & BERGER.

SPECIALTIES:
Standard Instruments

Appliances for
and

Xining, Subway,
Sewer, Tunnel,

And ail kinds of

SUnderground Work

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

Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS
Close Connec.

tiens aiet2hfnralwith Q lHalifax, Portland
Trainsteor And all Points EAST and SOUTH.
FAST THROUGESERVCIC Ottawa, New York and Boston
SERVIE

And all NEW ENGLAND POINTS.
Threugh Bullet Sleeping Cars between Ottawa and New York.

Baggage checked to ail pointa and passed by customs in transit.
For tickets.*timetables and Information, apply to neareast ticket agent of

this oompany or connecting Ees
C. T.E BELL, Geni Pasu. & Ticket Agent.

i
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The John MoDougall
Caledonian IronWorksCo.Ltd.

Boilers
All Sizes and all Pressures.

Tanks
Water Tanks, Penstocks,

Steel Riveted Pipe, Etc.

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

Machinery
Complete Power Plants
designed and installed.

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

SCHOOL OF PRACTICAL SCIENCE
TORONTC

ESTABLISIED - - - - - 1878

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

DEPARTMENTS OF INSTRUCTION:
I-Civil Engineering. 4-Architecture.
2-Mining Engineering. 5-Analytical and Applied
3-Mechanical and Electrical Chemistry.

Engineering. 6-Chemical Engineering.
Special attention is directed to the facilities possessed by the school

for giving instruction in Mining Engineering.
LABORATORIES:

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

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

A. T. LAING, Registrar.

CANADIAN MINING INSTITUTE
Incorporated by Act of Parliament 1898.

AIMS AND OBJECTS.
(A) To promote the Arts and Sciences connected with the

economical production of valuable minerals and metals, by
nieans of meetings for the reading and discussion of technical
papers, and the subsequent distribution of such information as
uiay be gained through the medium of publications

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

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

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

MEMBERSHIP.
MEMBERS shall be persons engaged in the direction and

operation of mines and metallurgical works, mining engineers,
geologists, netallurgists, or chemists, and such other persons as
the Council may see fit to elect.

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

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

PUBLIcATIONs
Vol. 1, 189%, 66 pp., out of print Vol. V, 1902, 700 pp., bound
Vol. Il, 1899, 285 pp., bound red cloth Vol VI. 1903, 520 pp., bound
Vol. III, 1900, 270 pp., bound red cloth Vol. VII, 1904,530 pp., bound
Vol. IV, 1901, 333 pp., bound.

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

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

M. MORTIMER LAMB, Secretary, Montreal

MIONTREAL, P.Q.

viii
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FLORY HOISTINC ENCINES
STEAMU 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 & C0.,
New Clasgow, N.S.

W. H. C. MUSSEN & 0.,

Montreal, Que.

S. Flory Mfg. Go.
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 00.,
District Ofcs:LM T D. Mead Office and Works

Montreal Halifax Ottawa Winnipeg Vancouver Rossland Cagary LIMITEu. TORONTO,Ont.

MORRIS MACHINE WORKS
BALDWINSVILLE, N.Y.

Centrifugal Pumping Machinery for
Varlous Industrial Purposes.

We are building a special solid steel lined

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

tion for pumping outfits for special purposes.
Write for catalogue.

New York office-39-41 Cortlandt St.
AGENCIES

Henlon Oz Hubbell, 61-69 North Jefferson Street, Chicago, Ili.
Harron, Riekard & MeCone, San Francisco, Cal. Zimnerman-Wells-Brown Co., Portland, Ore.

H. W. Petrie, Toronto, Ont.
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ONTARIO POWDER COLTD. C.E.Ac.Treas.

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

For Fer
MINERS LI A I ~QUARRYMEN

KERS DYNAMITE, EXPLOSIVES

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.

ELECTRIC BLASTINC APPARATUS Adpo ririn ai g.--
Victor Electric Platinum Fuses.

Superior to al sothers for exploding any make of dynamite or blasting powder.
Each Fuse folded separatel y and packed ini etpprbxes of 50each. AMl tested
and warranted. Single and double strength with any length of wires.

Blasting Machines.
The strongest and most powerfulmachines ever made for Electri Blasting

They are especially adapted for submarine blasting, large railroad quarring, and
minngwor». Victor Blanting Machine.

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

SEND FOR CATALOGUE.
MANUFACTURED ONLY BY

MACBETH FUSE WORKS
POMPTON LAKES, NEW JERSEY.

Hamilton Powder Company
Manufacturers of Explosives

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

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

STANDARD EXPLOSIVES
LU.IMITED

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.



THE CANADIAN MINING REVIEW. xi

- TORONTO

- $4,250,000.00

- - 4,250,000.00

RA N O •t ES
IN THE PROVINCES OF

QUEBEC

ONTARIO

MANITOBA

SASKATCHEWAN
ALBERTA AND

BRITISH COLUMBIA

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

account and compounded half-yearly.

NEw LISKEARD BRANCH - A P. NASMITH, Manager
COBALT BRANCH - - F. H. MARSH, Manager

CH ROME STEEL WORKS
CHlROMF.. N.,]..U..S.A.

For Dry or Wet CrushLng 1
-TRADE

ROLLED ADAMANTINE CH ROME-MARK----

STEEL
'SHELLS AND 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."

IMPERIAL BANK OF CANADA
Head Office

CAPITAL PAID UP
RESERvE FUND

The Canadian
Mining Review

DESIRES A CORRESPONDENT
-- IN EVERY CAMP

For terme address
The Canadian MmnIng Revlew,

P. O. Box 2187, Montreal, Que.

THE MURPHY
AIR HAMMER ROCK DRILL

Does 5 Men'sWork.

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

Gentlemen-
Regarding the Murphy

Drills which you furnish-
ed, we would state that it
gives us great pleasure to
recomniend thein. They
do ail you claimed for
them, atid more. In our
hard quartz we are drill-
ingt w in.r pr minute, in
fact we drill i % ft of
holes in i hour and 30
minutes. Each 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.

STRIOTLY 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.

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

Joshua Hendy Mach. Works, 38-44 Fremont St., San Francisco.
J. H. Prescott, e77 Lincoln Trust Building, St. Louis, Mo.,

A g nt South-eastern States.
Brad ley Engineering and Machinery Company, Spokane,Wash.

"">"",",rr,,m- 
--
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PUMPINC MACHINERY
Melbourne and Metropolitan

Board of Works.
Triple Expansion Sewage Pumping

Engine.

OFFICIAL TRIAL.

ENGINE DIMENSIONS.

Diameter of Cylinders, 20 ln.. 36 ln.. 54 ln.
Rams, 3 Single Acting, each 30 ln., In Diameter.
Stroke of Engine and Pump, 3 ft. 6 in.
Steam Pressure, 150 lbe.

ENGINE RESU L T S.

Pump Horse-Power, 274.55.
Saturated Steam per indicated Horse - Power, per

Hour 12-4 lb.
Contract Duty to raise 624o Imperial gall. of sewage per minute 125 ft. high Mechanical Efficiency, 92-8 per cent.

Hathorn Davey & Co., Ltd.LEEDS,Ltde ENGLAND.

Sole canadian
Repvoemntativos PEACOCK BROTHERS Canada Lif" Building,

MONTRE^%-.

ARE YOU CON FRONTED WITH A DtP-ROBE RT M .EEDITH & CO.ROBE T-M REDIH & CO$FIOU LT ORE-SEPARATING PROBLEM 7

57 St. Francois Xavier St, MONTREAL TEE WETIEIILL IAIIETC SEPARATINQ FIOCESS
Stock Brokers. Dealers in Mining and Indus-
trial Shares. Companies Formed and Floated. For information and for Illustrated Pamphlet, apply to

WETHERILL SEPARATING CG, 52 BIGADt NEW YR5
NEW YORK CORRESPON DENTrs-GOLD MEDAL awarded at the WORLD'S PAIR, ST. IOUIS, MO.

GEORGE B. HOPKINS & CO. Mfg. Agents for Canada: ROBERT GARDNER & SON, Montreal, P.Q.

CYANIDE PLANTS.
Canadian Patents 81954 and 86862.

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

WRITE FOR CATALOGUE TO

THE JOHN McDGUGALL CALEDONIAN IRON WORKS 00. LTD., Montreal
UIL.DER.=S FOR ANADA.
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THE CROW'8 NEST PASS COAL CO.
LIMITED

OFFICES

Manning Arcade, Toronto
Fernie, British Columbia

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

Silver Medal-Coal and Coke-Paris Universal Exposition,i1900.

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

Annual Capacity of Mines, 2,000,000 tons. Coke Ovens,
500,ooo 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 Pacifie
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 wliat coke gives him best satisfaction.

Our Analyses Speak for Themselves.
R. C. DRIN dEN, . Ge. . 8. L rINDSEY,

Superintendent. General Manager.

LUDWIG NAUEN
Hamburg, Germany

Continental Agent and Buyer for

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

Mica, Molybdenite
and other minerais.

SPRINCHILL COAL
The Cumberland Railway & Coal Company

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

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

MuIing and Mining Machinery
Shafting, Pulleys, Gearing, Hangers, Boilers, Engines, Steam

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

Castings of Every Description. Light and Heavy Forgings.

ALEX. FLEOK LD.- OTTAWA

8
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Directory of Mining Engineers, Chemists, Assayers, Etc.

JOHN E. HARDMAN,

CONSULTING MINING ENGINEER

ROOM 10

171 ST. JAMES STREET

MONTREAL

MILTON L. HERSEY, M.Sc.

CONsULTiNO CH EMIsT OP TRE C.P.R.

OFFICIAL AssAYER APPOINTED FOR PROVINCE

OF QUEBEC.

171 St. James Street, MONTREAL

ASSAYS OF ORES

CHEMICAL AND PHYSICAL TESTS OF ALL
MATERIALS

MINERAL PROPERTIES EXAMINED

Dr. J. T. DONALD.
[Oficial Analyst to the Dominion Government.]

ANALYTICAL CHEMIST & ASSAYER

112 ST. FR&NCOIS-XAVIIER STREET

MONTREAL

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

DIRECTOR OF LABORATORIES:

R. H. D. BENN, F.C.s.

S. DILLON-MILLS, M.Ex.

SPECIAL4TIES:

Minerals of Huronian and Laurentian
areas.

Twenty years' experience superintending
furnaces and mines.

538 HURON STREET

TORONTO - - - - ONTARIO

D. H. HAIGHT,

MINING PROPERTICS EXAMIN8D.

TIMBER LANDs ESTIMATED.

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

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

ADDRESS:

SUDBURY - - - ONTARIO

m

FRITZ CIRKEL,

CONSULTING MINING ENGINEER

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

EXAMINATION oF MINES.

Office, So Stanley St., MONTREAL, CANî.

F. HILLE,

MINING ENGINEER

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

PORT ARTHUR, ONT.
CANADA.

EDWARD A. HAGGEN,

MINING ENGINEER

RIWEvEsTOKE, - - BRITIsH COLUMBIA

EXAMINATIONS AND REPORTS.

A card in this space would cost

only $15 a year.

J. B. TYRRELL,

Late of the Geological Survey of Canada

MINING ENGINEER

DAWSON YUKON

TelegrapliC Address-.Tyrrell, Dawson.
Code used-Bedford McNeil's

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

REPRESENTIN4G

ARON HIRSH & SOHN
Halberstadt, Germany.

Copper, Argentiferous and Auriferous Copper
ores, mattes and Bullion, Lead, Ti*, Antilmeny
Spelter.

Copper and Brass Rolling and Tubing Milis
ln leurope.

AGENTS OF THE

DEIKAMR COPPER REpINING WORKS,
Carteret, N.J.

HANBURY A. BUDDEN,
ADVOCATE PATENT AGENT

NEW YORK .IPE BUILDING, MONTREAL

CABLE ADDRESS: BREVET, MONTREAL.

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

A. W. ROBINSON, M. An. Soc. C.E., M. Arn. Soc. M.E.

MECHANICAL ENGINEER

DREDGING MACHINERY. PLANT FOR PUBLIC WORKS. GOLD DREDGxs.

14 PHILLIPS SQUARE, MONTREAL,

CANADA.

xiv
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CHEAPEST
POWER.

6o% Saving
in Fuel

SUCTION GAS
PRODUCIERS

FOR GAS
ENGINES

I lb. of Coal per h.p. hour. Cost 4 to fr2 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

Aldescription METALS, MATTES, ETC.
Warehouses. LIVERPOOL and SWANSEA.

warrants Issued under their Special Act of Parliament.

NITRATE OFSOD A .A°HOTA"ON
OLDEST EXPERTS IN

Molybdenite,
Scheelite,

Wolframite,
Chrome Ore,

Nickel Ore,Talc,Mia, Oobalt Ore,
rtOerium, and

Graphite, ail Ores

Blende, Minerals.
Corundum
Fluorspar, 'PIC

Feldspar. >
LARGEST BUYERS,
BEST FIGURES,
ADVANCES ON SHIPMENTS,
CORRESPONDENCE SOLICITED

CABLEs-Blackwell, Liverpool, ABC
Code, Moreing & Nesi Mining and
General Code, ieber's Code and Mul-
ler's Code.

ESTABLISHED BY CEO. C. BLACKWELL, 1869.

O bOr o i JALUMINO-Dr. Goldschniidt'sT E M C___________THERMICS
" THERMIT " Steel for Repair Work, Welding of

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

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

High Speed and Durability.

WILLIAM ABBOTT, Sole Agent for Canada,

334 St. James Street, MONTREAL.

Established in 1857

HEARN & HARRISON
Notre Dame St. East
MONTREAL, CANADA,

Mathematical, Engineering,
Optical, Instruments, etc.

REPAIRS A SPECIALTY.

Catalogue on application.

L EDOO X & O. 99 JOHN STREET
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 Refilers, but receiye Consignments. Weigh,
Sample and Assay them, selling to the highest bidders, obtaining ad-
vances when desired, and the buyers of two continents pay the highestinarket price, in New York Fuuds, cash againat our certificates.

Mines Examined and Sampled. Alseo Analyme everything.

FARNLEY IRON FOR STAYBOLTS,
RIVETS, ETC.

In stock and for sale by

H COM MER rAY L-O R
Temple Building, 185 St. James Street, MONTREAL.

NICKEL
THE CANADIAN COPPER COMPANY.

NICKEL FOR NICKEL' STEEL
THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES

General Offices: 43 Exchange Place, NEW YORK.
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PATENT AUTOMATIC AERIAL TRAMWAY
(RIBLET SYSTEM)

ONE IVIAN
with this system

can handie
per day. 600 TONS

UpperTerininal, Alice Tramway.

COST OF OPERATION: ONE MAN'S WAGES.

More Riblet Tramways built last year than all others combined.
WRITE FOR ESTIMATES AND SPECIFICATIONS.

RIBLET TRAMWAY CO.
SPOKANE, Wash., U.S.A. NELSON, B.C., Canada

BENNETT FUSE
CROWN BRAND

Manufactured by

WILLIAM BENNETT, SONS & CO.
Camborne, Cornwall,

England

CANADIAN OFFICE:

BENNETT FUSE CO., YATES ST.,
VI CTOR=IA, S.

AND AGENCIES

THROUGHOUT
THE DOMINION

COR RUCATED
METALLIC
PACKING
for joints of any
Sire or Shapte

NEWTON &
NICHOLSON

Tyne Dock
Corrugated
Metall e
Packing
Works,

South
Shields,

ENOLAND.

Telegraphic
Addres

"CORRUCATE,"
Tyne Dock.

FORTY-S1XTtI ŸEAR.
56 PAsGEs: WEEKLY : ILLUSTRATED.

INDISPENSABLF4TO MMG M
$3 PER VEAR POSTP'D.

BKND SA0K ÂPLE 00PY.

MiningdScientific Press
330 KAREET ST., SAN FRANCISCO. CAL,

SPECIAL CABLEV&YHOIST
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 is a money saver. Full particulars on request.

THE JENCKES MACHINE CO., Limited
SALES OFFICESs TORONTO V 5ALIFAX EXECUTIVE OFFICE: PLANTS s SHERBO 00KE, QUE.ROSSLAND VANCOU VER 56 LANDSDOWNE ST.. SHIERBROOKE, QUE. ST. CATHIARINES, ONT.

-----...-.-
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Diamond C
We illustrate the Sullivan In

Diamond Drill, one of which ha

a borehole on the Transvaal

Smaller and larger drills are furnished

for any depth, size of core and form of

power.

For drilling at any angle, surface or

undlerground.

Coal prospecting outfits

and contract work a

specialty.

Send for new booklet,

"Modern Prospecting."

ore Dr
mproved Class " P'

as recently completed

6,400 feet deep.

Rock Drills, Air Compressors, Hoists, Coal Cutters

Send for the August "Mine and Quarry."

SULLIVAN MACHINERY
Claremont, N.H. St. Louis El Paso
New York Joplin, Mo. Railway Exchange Salt Lake
Pittsburg Denver Chicago, Ill. •Paris, France
Knoxville Butte Johannesburg

*Temporary address : 1o0o Washington St., Oakland, Cal.

Co.
*San Francisco

Rossland
Spokane
Mexico

ills
n

-à-

I
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JEFFREY LOCOMOTIVES HAUL THE WORLD'S COAL

J1rFvaRvit 6 TON SINGlE END CONTRO., ELECTRIC GATJ VRIN LocoM TIVFS
AT \WORK IN MIN , 1 NATI(NA, MINING CoMPANy.

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

CORRESPONDENCE SOLICITED

The Jeffrey Manufacturing Company
COLUMBUS, OH10, U.S.A.

xvi

A. R. WILLIAMS & CO., TORONTO. WILLIAMS & WILSON, MONTREAL.
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OORLISS ENGINES

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

POSITIVELY DRIVEN

ENCASED IN OIL

RUNS NOISELESSLY
MINIMUM FRICTION

MINIMUM WEAR

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

320 Ossingtons Avenue, Toronto, WILLIAM McIRAY, Manager.
Bell Telephone Building, Montreal, WATSON JACK, Manager.
335 Carlton Street, Winnipeg, J. F. PORTER, Manager.

0

xix



xx THE CANADIAN MINING REVIEW.

STRAIGHT LINE, STEAM DRIVEN, CLASS "«C " AIR COMPRESSOR,

Especially Adapted to Small Mining Plants,

Prospecting, Contracting and Erection Work

AsK FoR CeTALOGUE C.

EASTERNBRANCHES EXECUTIVE OFFIE Sc WE5TERNBRA NIHE5
TE T.NT OTR R OSSL AND.B.C.

H AlIFAX.N.5. woRs Q U E. VAN[OUVER.BC.ST.J H N5N .RATPORTAGE. 
T.
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ALLIS- CHALMERS
L.1VM IE ID

-BULLOCK

SIX-FOOT HUNTINCTON 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 fron 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 slinme 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
COAL CUTTERS
CONCENTRATING PLANTS
CRUSHING PLANTS
CYANIDE PLANTS
ENGINES
GOLD AND SILVER MILLS
GOLD DREDGES

GYRATORY BREAKERS
HANCOCK JIGS
HOISTING ENGINES
HUNTINGTON MILLS
JAW CRUSHERS
OVERSTROM TABLES
PROSPECTING MILLS
PUMPS

ELECTRIC MOTORS AND GENERATORS

Head Office and Works

ROCK AND ORE BREAKERS
ROCK DRILLS
ROASTING FURNACES
SMELTING MACHINERY
STAMPS
TUBE MILLS
TURBINES, STEAM
TURBINES, WATER

- Montreal
DISTRICT OFFICES

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

Winnipeg, Canada Life Bldg.
Nelson, Josephine St.
Vancouver, 416 Seymour St.

THE CANADIAN MINING REVIEW. xxi



AUSTIN
ROCKand 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.
WIRE RQPE ALL KINDS AND SIZES,.AND

FOR AIL PURPOSES.
D OStandard and Lang's Patent Lay.

PRICES RIGHT. PROMPT SHIPMENTS.
Rope Fittings. Rope Grease.

THE B. GREENING WIRE CO., LIMITED
HAMILTON, Ont. MONTREAL, Que.

T-IE H-EROUL-TPROOESS
0F

E~~~~ L.ECTRICSMEL-T N

Porparticulars R.TU R N BULL, "fo"ea'nad° Sault Ste. Marié, Ont.

CHEMICAL AND=c=>
Have you any friend whoni ASSAY APPARATUS
you desire a copy of the ZINC, CYANIDE and SULPMURIC

MINING REVIEW sent to ? ACID for CYANIDE PROCESS ATTERSEA

Complete Assay Outfits NOUD

The Hainilton-Merrit Prospector's Outfits
Becker's Balances and Weights Battersea Crucibles and MuffMICilÀN COLL E OF MINES Hoskins'GasolineFurnacesSKaaier's Bohemian Glassware

F. W. MoNAIR, President LYMAN SONS & COMPANY
Located in Lake Superior District. Mines and Mills accessible
for practice. For Yearbook and Record of Graduates apply to Our Catalogue on application.
President or Secretary. Houghton, Michigan. 380, 382, 384 & 386 ST. PAUL STREET, MONTREAL
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24th YEAR OF PUBLICATION

THE OLDEST AND ONLY OFFICIAL MINING JOURNAL PUBLISHED IN CANADA.

ed by The Review Pubilshing Co., Ltd. PUBLISHED MONTHLY. 171 St James St MON

VOL. XXVII-No. 3. MONTREAL, SEPTEMBER, 1906.
$2.00 per year.
20 VIIItS pe±r COPY.

THE CANADIAN MINING REVIEW.

Published by THE REVIEW PUBLISHING COM-
PANY, Limited, P.O. Box 2187, Montreal, Canada.
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Since the publication, in the July issue of the
REviEw, of a criticisn of the flotation of the
Nipissing mines, in Cobalt camp, the capital
stock has been reduced from twelve millions to sýx
millions. We thinîk this was a Wise change. We
grant the Nipissing has made a very excellent
showing, but six millions is a lot of moncy, and
veins of ricli 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 ïs perfectly imnaterial 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 2oth, 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
out or shaken up by earthquakes at soie 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 Wells Purington. The number of this
Bulletin is 263, and all Who are iriterested in placer

Pubish TREAL.
Publich
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iining would do well to obtain a copy of it, as it
gives a very detailed description of the nethods in
vogue not only in the Anerican camps, but the
camps on the Canadian side of the line. The pan-
phlet is vell ilhlstrated and the particulars fur-
nished of the different appliances and nethods are
accurate and trustworthy.

Owing to the nutmber of prospectors who are
seeking their fortunes in Northern Quebcc, 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 lias 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 liad an opportunity to
niake a reconnaissance survey, it contains a vast
amoiunt 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,
wlhen it captured the Massey prize. Mr. Everett
takes a very optiiistic view of the future of the
turbine. It secms, however, that the highest
authorities believe that while the steai turbine is a
success the possibility of the developient 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 coni-
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 Fnginecring and Mining Journal,
of New York, the decrease of retuxrns from Westra-
lia gold mining during 19o5, amounting to some
28,ooo ozs., was largely caused by the conditions of
the Australian mining title. by which a leaseliold is
granted subject to nicasurement. 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 froni a labor government,
and mucli may be hoped for in consequence.

This, probably, contains a lesson that our legisla-
turc 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, comnion sense
mining laivs are required in order to make a country
flourislh froni the mining point of view.

Mr. Jas. Ashworth, M.E., read a paper recently
before the North of England Inistitute of Miiing
and Mechanical Engineers, giving the results of his
observations on water-sprayed or damped air in
coal mines. The Council lias 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 noncy value of the reward, but because it is a
public acknowledgnent of good, conscientious, in-
telligent work. For years Mr. Ashworth lias con-
tended that water-sprayed and damped air in dusty
coal mines is neitier a preventative, nor yet a con-
troller of the extension of an explosion from one
part of a colliery to another, and, althougli 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 nining camps is
typhoid fever. In the army it is known as enteric,
but, thouglh the names are different, the disease is
the same. There was a considerable auount
of typhoid in the camps of Nortliern On-
tario last summer, and there is likely to
be a further outbreak this autumn-spring
and autumn being the two worst seasons, as
a rule. There seis only- one safeguard-boiled
water. If a man is careful to sec that every drop
of water that comes into his shack is boiled, lie
reduces to a minimum the chance of infection. Our
own systen-and we have passed scatlhless througli
several epidemics-is as follows: A bucket is kept
for the purpose of bringing water froni the creek
or spring, and this, after being eiptied into a large
pot, or boiler, vhich stands on the stove, is placed
outside the door of the shack. Every drop of water
thiat is used, cither for toilet or for household pur-
poses, or for cooking, is first boiledl. If this simple
precaution bc taken infection can only be acquired
outside the shack, and wlen an epidemic of typhoid
is going throughi a camp, the mai who values his
health should be very chary of cither eating or
drinking away from his own table.

A systenm, now becoming a favorite one in the
Slocan, of working old properties under lease, is
one that miglit have a wider application. Mr.
Geo. Huston, Editor of the Mining Standard of
Sandon, lias 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 royalties. A few men club together,
forming a syndicate, eaci man subscribing a certain
amount and assessing himself at a snal sum, nonth-
ly. In nany cases the first assessnent is one hun-
dred dollars and the monthly dites ten dollars. This
capital is managed solely by the investors, who
keep close watclh to sec that ail disbursements are
for acttal working expenses.

The labor is supplied by working mineis, wlho
go in on shares with the investors. Each party
receives one-half the net profit, should there be
any; the investing group paying for tools, outfits,
powder and provisions, and allowing each initier
one dollar a day. The miners are kept steadily at
development, and any ore found is taken out by
hired labor. A bank is selected to reccive aIl
noneys on account of the group and to make ail
paynents, and to sec to the eqtity of the divi-
sion.

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

Most great inventions are simple, yet, surely,
few cani be sinpler than that evolved by the clever
managers of the De Beers diamond mines for sav-
ing the stones tliat pass through their hands. One
of theni noticed that oily substances, such as axle
grease, or white or red lcad, stuck to dianionds
when they happened to cone in contact with then.
Hence, they argued, that diamuonds should in turn
adlhere to grease. After a series of experiments it
was ascertained that diamonds, alone, of ail the
minerais contain.ed in the biue 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-
mouds stick to the surface of the grease, while ail
the otier minerais pass over it. Two tables are
used, but only about one-third of one 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 eneralds
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 dianonds after a few hours' work, wlen it
is scraped off the tables, togetlier vith the dia-
monds adhering to it, placed in a kettle of finely
perforated steel plates and steaned. The grease
is used over and over again.

A modification of this nethod has been intro-
duced still more recently by the Elmore Oil Process

Conpany-but each really depends upon the affin-
ity of geins for olcaginous substances.

A nunber of prospectors are now searching
for diamîonds in the northern parts of the Provinces
of Quebec and Ontario, and these nien ail have
frying-pans and abundance of grease derived fron
the mess pork tlhcy carry with themî.

It nay be possible tiat an ingenious man will
make this hint of service in detecting the geins he is
in search of.

MINING PROGRESS.
Each year secs improvements in the art of

mining and metallurgy, so that ores tlat a few years
ago were too poor to yield a profit in vorking, have
now become available. One of tie mnost notable
mnetallurgical developients of recent years was the
solution of the Broken Hill zinc problemn, whiclh
resuîlted in the revival of the Broken Hill field. For
many years tailings averaging 17 per cent. of zine,
8 ozs. of silver, and 6 per cent. of Icad, to the toit,
were accumulated, until at length it was estimated
thtat these old dump heaps contained sone 6,5oo,oo
tons of tailings. The wealth that was naintained in
this immense accumulation temnpted inventors so
that some of the brigitest brains were struggling to
solve the probleni, witi the result that iot one alone
but many successful methods of treating these old
tailings were discovered. These lige nounds have
now but to be run througi the treatment plant and
zinc concentrates are obtained, whiclh may be niar-
keted or smelted. Unlike the great discovery of
cyanide of potassini for the recovery of gold, the.
methods discovered for saving these zinc residues
cotild not becomie monopolies. There were too many
of them. Eacli successful inventor was forced to
struggle with his competitors and to be contented
witlh the snallest possible royalty. So the producers
reaped the benefit-a benefit that was ail the greater
by reason of the iigh price of zinc, lead and silver.

The treatment problem having been solved, those
conpanies which hîad dump heaps found they could
sell them for large amounts of cash. After extraction
of the zinc, the lead and silver become easily recov-
erable. The sulphur contents of the Broken Hill
ores also assumed value in the forni of sulphuric
acid and superphosphates. Sulphiuric acid is used for
recovering the zinc in se.veral processes and in the
manufacture of superphosphates for nianures. Thle
following are the different processes for recover.ing
the zinc in the Broken Hill ores:-The Sulman-
Picard process of distillation of the zinc concen-
trates by treatment witlh ordinary bituminous coal;
the magnetic separation process; the Potter and
Delprat processes, in whiclh sulplhuric acid is used;
the De Bavay carbonic acid gas process; and the
Carmichacl-Bradford desulph urizing process. Ail
these processes are at work on the Barrier Range. It

I
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may be pointed out that the importance
supply of sulphuric acid will create a dem
part of innumerable new industries to v
essential. The applications to which sulp
cati bc put are so universal that it has
gested that a nation's industrial progres
roughly meastired by its consumption.

The next in importance of the ore
processes is the extended introduction o
miill. At the Wailii mine three tube mil
liaries to one of its batteries are crushing
ing somte 30 per cent. more ore than vas
reduced without tube mills; the El Oro in
extracting 16 per cent. more gold by the a
mills, and the appliance is being exten
ployed on the Witwatersrand. At Kalg
Wleeler pan has been pitted against the
with the result tlat on this particular or
vantage is clainied to lie in favor of the fo
in the imatter of initial cost-two pans b
as equal to one 13 ft. tube mill-tlhe adv
distinctly with the pans. The estiniated c
Wîhecler pans is £290, whilst one tube n
culated to cost £633.
The niethod of re-treating the residue du

Randt, as originally carried on by the C
Company, has been extended to other i
every Randt mine whIich bas crushed si
dustry started possesses greater or lesser
tions of residies, the recovery of the sm
of gold left in these at a fractional cost nie
stantial addition to revenues. Last year
Reef Company secured from this sourc
profit equal to 17 per cent. on its issu
Somne 70 to 90 Per cent. Of the gald co
these residues, representing from 3s. to 6
is being recovered by a simple process
pleric oxidization and leaching out the
water. The residue heaps mîay coise
made a not unimportant new source of
Randt mines.

The old tailings dumps throughout
have been bouglit up by cyanide opera
very few now exist. Practically all the
on the Randt, Charters Towers, Victoria,
tralia, the United States of America, and
exhausted, having added millions of go
wealth of the world. Cyaniding is now,
practically confined to the tailings and
they comte from the mill; and, with the u
mills, the intermediary product of tailin
donc away with, slimes only being left.
remain very large old dump heaps of tai
the silver mills; but, except in a iew ins
treatment of these lias lias not proved a c
success, as the extraction of the silver val
ally docs not exceed 50 per cent. Of c
does not apply where the tailings can be
however, anticipate that these enornou

of a chieap taiiings in Mexico and ther countries will became
and on the anenable, as the Broken Hill residues naw arc, ta
hicli it is sanie proccss îvli will give a profitable rate af ex-

huric acid traction. A fortune awaits the metallurgist who suc-
been sug- cessfuliy tackles tiis probleni.
s may be Very considerable progress lias been mace in

gold dredging, tixe simplcst forin of gold mning. In
treatnient tlis case Nature lias alrcady donc the nining by dis-
f the tube integrating the gold-bearing rocks and concentrat-
Is as auxi- iîg the gald inta payable quantities in alluvial drift,
and treat- s0 that it may be dredged up in an easily recaver-

fornerly able bori. Tue introduction of tlis class of ning
Mexico is lias made rapid strides during tle past year, more
id of tube particuiarly ii the varions South American terri-
sively em- tories, West Africa, Siberia, and tle Western States
oorlie the af America. The experience gained in drcdging
tube mill, metiocs and in dredgc construction in New Zcaland
e the ad- las been carried into other countries, and tlis phase
rner; but af gold-mining prescrts the prospect of becoming
eing taken more profitable than it lias ever before been. In
antage is Califarnia the increased yield Iast ycar is mainly set
ost of two dawn ta dredging operatians. No dredging arca, un-
ill is cal- less it is a rich ane,ill stand a large capital. In

Newv Zealancl the veîidor's and pramoter's interests
nps of tli do nat exceed one-fifth fli total capitalization the
rown Reef balance fans tle cash working resaurces for cquip-
mines. As ping the praperty.
ice the in- In the miiling of ores the weight %i the stawps
accumula- lias been incrcased ta 1,350 L on the Randt, and ii
all amount athen cases ta 1,5o0 L The tendcncy is by the use
ans a sub- af preiiminary are breakers ta fced a mucli snallen
the Crown size af are iita the battery, ani ta run a ntncli
e alone a coarser grade ont af the battery, lcaving the auxi-
ed capital. liary tube milîs ta conpîcte the grinding ta any de-
ntained in grec of fineness nequired. In this vay the duty af
s. per ton, tle tamps is very largciy increased. The Wheeler
of atmos- pan is aiso caming into use as a subsidiany in fine
gold with grinding. In certain classes af ores dry grinding by

quently be roller milis, etc., las provcd an economical success.
revenue to More attention lias been given ta the re-cnushing af

concentrates, but citiier tube inillixîg or the use of
the world Whceler pans get over this difficulty. Many addi-
tors, until tional meclianical cantrivances for facilitating work
old dunps have beeii introduccd, snch as the neclianical
West Aus- "mucker ont," the steam shavel, varions fons of
\exico are arc canveyors, bath aven and under ground, the ap-
Id to the plication of electrical energy for ligbting, trolcying,
therefore, hauhing, pumping, crushing, and, in fact for ail pur-
slimes as poses where power is requisite. In this connection

ise of tube watcr power is being utilized as a generating force
gs will be at great distances bron the centre of application.
There still Then there is the marvellous progrcss in the various
lings from systems of praducer-gas plants, and thenewer types
tances, the of electnical pumps, vhich'take tp less room in the
ommercial shaft, are lessexpensive tlan the aid varicty, and
ues gener- deal with immense quintities af vater at a frac-
ourse, this tional cost. The pragress of metallirgy bas been
sinelted. 1, equally great in ic differeont thwrmo.ccctical pro-
s piles a cesses for the smeiting as ares and the manufacture
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of steel. In copper smîelting, plants which were con-
sidered up to date five or six years ago have been so
improved upon that it pays to scrap-lhcap them in
order to use the latest appliances, giving better re-
suits at a great reduction in working costs. The
more extended use of the filter press in the case o.
special ores lias 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 el-ectrical power transmission, the pro-
vision of a central workshop for a group of mines
and a central station for purchasing all the requisite
supplies-such as foodstuffs, coal, timber, explo-
sives, etc. On the Randt there lias 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, wliere there is such a variety 'f iighly
teclnical subjects to deal with, as in gold, silver,
copper, tin, lead, zinc, etc. in all forms and combina-
tions, the cleapest method in the end is to employ
the best specialist on aci 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 whichli have in former tinies char-
acterized the mining industry. Low grade ores,
wfiich 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 iii 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 ont on at least three
sides, 1and the smaller the blocks are the more
accur té wili the estimates be.

I.again draw attention to the fact that many of
the goidfields of the world have either reached their
zenith or entered the declining stage, wyhilst many
mines have attained such great depth that their end
catinly be a matter of a few years. It is natural to
cxpect 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
yields 10 to 12 per cent. on the current quotation,
that atone satisfies the average min3ing shareholder.
Therc is too mucli inclination to consider mines as
investnents. This is particularly dangerous in
cases where great depth lias been attained, and the
more so where the profit in the ore reserves is con-
siderably below 6o per cent. of the narket valuation
of the company's capital. Of course, iii cases where
60, 70, or 8o per cent. of the current market price is
represented by profit in the ore in siglt 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 ita-
possible-sufficient data being only given annually
-the speculative element lias to be reckoned with
even in the limited number of first-class mines,
authorities hold that no mines should be considered
investments. They arc 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 whiclh 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, whiclh 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 colere.

2. Amalgamation is a physical process, the
cliemical actions involved being chiefly inimical
(excepting those purposely induced). The gold
grains are wetted by the mercury and sink beneath
the surface of the niercury film on the plates; this is
facilitated by feedinîg 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 nercury 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, therefore, thel harmful chemical
reactions that resuit therefromî. Muntz metal plates
cxhibit the saine effect, and, in addition, diffusion of
analgam into them is very slight, so that it is read-
ily renoved. Silvered-plates will hold a thicker filin
of iiiercury than plain copper, and plates coated with
gold amalgani a thicker film than either. This
assists the " catching " of the gold.

3. Variations in tenperature make themîselves
felt in slight changes of a numiber of factors rather
than large changes in any oie. According to the
relative importance of these factors in each case the
total effect may vary. The nost important undesir-
able effects of raising the temperature are the in-
creased solubility of liarnful saits, and a corre-
sponding increase of tie precipitation of base nietals
into the mîercury; 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, whicl .allows it to be more readily " floured."
The force with which the gold is drawn beneath the
nercury and leld against the plate is also decreased.
On the other hand, by an increase in temperature
the wetting of the gold by the nercury 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 nercury by the gold and by the plates.
Changes in temperature cause changes in all the
foregoing factors. The retaining of a constant tei-
perature is, therefore, nost 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 neglected, as high a temperature as can
econonically be maintained, without variation, is
mnost favorable to successfu! amalgamation.

THE UPPER STEWART RIVER, YUKON.
In the carly eighties bar-mîining was practised

to somie considerable extent on the lower portion of
the Stewart river, but the upper waters of that river
are practically unkno.ýiî, except for such informa-
tion as the Geolog:cal Survey lias supplied througlh
the medium of Mr. R. G. McConnell in 19oo, 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 niglt suppose is plainly secen by a
glance at Mr. Keele's report. He says "the long
iours of dayliglt are favorable for abundant vege-
tatioi," and that trees-among which are spruce,
balsam, poplar, and birch-grow to leights of near-
ly.threce thousand feet above the river. Wild fruits

grow in great abundance and "the region offers a
great field for the sportsnafi and explorer." Sev-
eral species of bear are found in the region, wolves

and wolverine, inoose, mountain caribou and moun-
tain slcep. Of the fur-bearing animals, tliere are
lynx, fox, beaver, marten, otter and mink.

The part, however, of Mr. Keele's report that
will be read with greatest interest is included in the
paragraplis.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
siiilar 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 Ihopes andL adds "whetlhcr there is sufficient gold
to pay for nining can only be determined by the
usual process of reaching bed-rock."

The physical features of the district make inter-
esting reading. We learn that the "scencry is very
fine and the motuntains gain impressiveness- from
thîeir situation in low, wide valleys, and their color-
ing is rich and varied. Some of the val-ley bot-
tons seen fron a heiglt have an extraordinary ap-
pearance, suggesting a mosaic floor in which the
pattern is worked out by the briglt 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 ininuîg engineer. The subject was, we think,
weil dealt with by Mes5rs. Donald Macaulay and
Lewis G. Irving, in a recent paper contributed to
the Journal of the Chemical, Metallurgical and
Clhcnical 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 Co'inmissioner of
Mies we have been permitted to examine the offi-
cial reports of the fatal accidents due to "gassing,"
into which investigation was made by the mining
inspectors, for the two years 1904 and 1905. We
have gone through these returns very carefully, with
a view to determining the general conditions under
which tliese accidents happened.

Thirty separate fatal accidents occurred during
that timîe. 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 somne, but only two white men were
founid 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 sec 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-threc of the forty deaths were, broadly
speaking, due to misadventure, but these inclided a
considerable number due to mere ignorance, and a
few where lack of supervision scemed certainly to
bc a contributing cause. A few were caused by
cxposure to fumes arising fron blasting aficcting
those at work in neigliboring 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 Icast eight of which the diagnosis
is definitely stated to have been confirnied by post-
mortem exanination. Ail of these were charac-
terized by the sane clinical symptoms; no serions
disability at the time of exposure, a latent interval
frequently without apparent signs of anything being
vrong, and then the onset several hours later of an

acute and almost invariably fatal illness. Naturally
enougli in non-medical reports like these the symp-
toms of illness are iot always detailcd; 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, althougli in a good iany
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 nionoxide or by a mixture of the lat-
ter gas with carbon dioxide. It is of iaterest there--
fore to arrive at sone 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 burned and
then exploded. During the period under review,
there were five cases of this sort, causing in ail six
deaths, and in ail but one <f the latter "gassing"
took the tpyical form of poisoning by nitrous fumes.
This fact, however, must not be taken to iidicate
that there is no danger in these cases of poisoning
by carbon monoxide, for it lias, of course, been
abundantly proved that wlen 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 iasty 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 iost striking and deplorable instance of this na-
ture lias occurred, resulting in the loss of fifteen
lives. It is worthy of record.

A gang of thirty natives, under a white miner,
were procceding to tlcir working place in a stope,
The natives arrived first, some descended the
stope, the others, fourteen in nunber, reimained on
the level above, in which, between them and the
station, was the miner's dynamite box. The miner
followed, and hîad reached his box and passed it,
when immediately an alarm was raised; fifteen, per-
lhaps 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 rusied towards
the station, right into the fumes, and ail collapsed
at once and dropped within a short distance of the
box, wiere their bodies, and that of the miner, were
afterwards found. The natives in the stope below
the level escaped. Exposure was thus inimediate,
and apparently deatlh was equally so. The blood
from.three of thiese cases was examined in the Gov-
ernment Laboratory, In eaci case it was cherry
red in color, and uncoagulated. It contained a liglh
percentage of carbon monoxide, and the cheinical
evidence is stated to point also to an "oxide of ni-
trogei," as a contributory cause. Cicarly, here, the
proportion of these gases in the air at the moment,
no doubt in conjunction with carbon dioxide also,
was high enough to prcoduce immiediate unconscious-
ness ind death, and the case may be regarded as one
of nixed poisoning; althougi, probably, the propor-
tion of CO by itself and of NO by itself iay have
quite well eaci been high enongli to account for
wliat happened.

In four instances in the reports of these two
years, the examining mining inspector was inclined
to think that the explosives lad partially burned.
li two of these, exposure to the gases did not occur
till several liours afterwards; in each case a white
mian and a native lost their lives; in one instance,
quite certainly, froi carbon monoxide poisoning,
for the bodies were found in a winze, with the can-
die of the white miner burning briglitly beside them,
and the post-mortem appearances corresponded; in
the second, also, death was probably due from the
same cause. In the other 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 ail these cases conclusive,
but this need not concern us, since, so far as the
relation between the conditions of exposure and the
formni of "gassing" which ensued is concerned, they
fall quite into line with those which follow.

TIhere 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 wais due to poi-
soning by nitrmus fumes. There were nine deaths
and two recoveries. It is of interest to note tlat,
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 ail others
the exposure was imediately 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 dlanger
seems almost invariably to disappear, a fact which
is, no 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 actual seat of gen-
cration of the fumes, and the latter may affect one
or two only ont of a working party of several ap-
parently equally exposed. Blasting in one portion
of a mine nay thus affect those working at the time
in other ,portions, even at some little distance. It
woild appear fromii this that the ainotunt of gas
vhich may produce fatal poisoning may be very

small. We have met with one case at lcast, as ve
stated in our last paper, where a white miner died
fromn characteristic acute haenorrhage oedema of
the lungs, without even laving been aware that lie
lad been "gassed" at ail.

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, 19o5. It presents several features of interest
vhich make it worth recording.

A box containing 30 lbs. of gelignite in a blind
drive, cighty feet fron the îoth level station, was
observed to be burning. It exploded imiediately
after, causing 30 lbs. of blasting gelatine, twenty
feet aiay, in another box, to explode also. A 6-
gallon tii of paraffin at the station cauglt fire at
the sanie tinie, and sinultaneously 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
into the drive on the opposite side of the
shaft. The explosion and the flames overtook
tlem, they were thrown down, burned and
battered, and so severely that five coolies
died. later from their injuries.' They lay tiiere
afterwards for a considerable time, but they
were not "gassed." The bulk of the fumes secn to
have mounted the shaft, and some passed along the
7th level, where the mine captain and a miner en-
countered then, 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 samie night of acute oedenma of
the lungs, the accident having occurred in the fore-
noon. None of the others were scriously affected
by the fumes.

In the other fifteen instances (with nineteen
deaths), also occurring after apparently normal ex-
plosions, poisoning appeared to have been due to
carbon monoxide, with probably also in mnany cases,
and certainly in some, an admixture of carbon di-
oxide. These accidents occurred in the dead ends
of drives, in winzes or in rises, whiere air had been
allowed to stagnate after blasting. In only one
instance was there exposure immediatcly after the
explosion; this was in a case where a white miner
had recklesly returned with a naitive 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.
li aIl other cases two hiours or more had elapsed,
in one as much as twenty-six liours. In several of
the reports defiuite statements are made as to whe-
ther the candles of those affected, or thcir rescuers,
burned in the usual way or not. Mention is made
of this in eleven cases; it is a point which should
invariably be particularly inquired into, although re-
liable evidence is not always to be lad. In six
cases the candles burned brighîtly, in one dimly, in
four others they were extinguislhed, but in ône of
the latter instances three of the rescue party were
afterwards rendered unconscious, although their
candles by tlat time were burning perfectly well.

Clearly, it is difficult to accurately apportion
the respective influence of carbon monoxide or car-
bon dioxide in nany of these cases. It is probable,
judging fromn 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 bc present locally in the air
af'ter 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 effects of
any carbon monoxide present, especially in the pres-
ence of a decreased percentage of oxygen. On the.
other -hand, even in cares wlhere the candles of those
affedtea burned as usual, and where the amount of
carbon dioxide -was therefore 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 circumsfances carbon mon-
oxide'was present in amounts perhaps approximat-
ing to-o:: per cent. or more. These facts go to
show that this gas is certainly frequently. and prob-
ably almost invariably, the predominant agent iii
producing a fatal issue under such- circumstances.
Unfortunately, spectroscopic examination of the
blood of those affected was not frequently under-
taken, -but in- the instances in this series In which

'M
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this was donc ti.. results were positive. Take for
example such a case as the following: A miner
blasted the face of his drive at 1o.3o, turned on the
air and went to dinner. He stated that lie warned
his boys to wait till lie came back. He returnîed
two lours later and found one of th, natives lying
dead on the broken rock with ,his andile burning
beside him, the compressed air being still on the
"ottbye" side of the broken ground. The labora-
tory report stated that the blood contained "a large
percentage of carbon monoxide." It would bc tedi-
ous to multiply instances, the general conclusion is
plain enougli. One further point, however, is
worth noting, namely, that in none of these cases,
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 ont 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 whicl,
although they dlo 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, wlere development is being car-
ried on some distance beyond the main air ways,
ventilation other than the means ordinarily in use
should be provided, in the forn for example of the
James' "water blast," which we shall describe in a
moment, and of ventilation by pipes fitted witlh 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 meet the dif-
ficulties of risk of injury from blasting.

In addition, any breach of the regulation ,re-
garding the proper examination of the working
places by white gangers, prior to setting natives or
coolies to work in them, should be severely puin-
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 deatis from inability to reacli 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

more adequate knowledge on the part of .mine offi-
cials and workmen of how to deal with cases of
"9gassing," on which .we have already insisted.

Third.-W e have noticed that in several in-
stances it lias been stated that boys have been set to
shovel broken rock, and after working for sonie
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 tgases and that their subsequent libera-
tion in shovelling ray become dangerous in close
places. And here again we sec the necessity of
more effecti'c .locad ventilation, and of more con-
tintious supervision on the part of the miners of
work o. this nature.

Ti- question ,remains-are we to regard these
cases of "gassing" as due to explosions which are
exceptional -i thcir nature, involving a partial burn-
ing of the .explosives wlhiclh does not nornially take
place? There is nothing wholly incredible in this
supposition, for the nunber of cases of "gassing" is
certainly snall in proportion to the enormous
quan.tities of explosives in use.

The origin of the explosives used in these cases
of course differs considerably, and although the
particular maiufacture employed is not always spe-
cified in the official reports, it is clear that accidents
may occur withi one as much as with another. The
composition of the explosives in local use aliso
varies greatly, blasting gelatine, gelatine dynamite.
and gelignite are ail employed, and even 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-
dlard composition of gelignites.

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

We have not as yet sufficient data to decide this
question. We know how nitro-glycerine and nitro-
cotton belave when exploded and ,when burned, but
as we do not yet accurately know wliat actually
happens when these variously constituted nitro-
glycerine explosives ire exploded ,under ordinary
working conditions. It is very probable 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 ýquite satisfactorily. In other words, if
perfection of explosion be defined as the production
at the time of exzplosion of no deleterious gases
other thtan ,CO2 , it is probable that under ordinary
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working conditions an imuperfect explosion is really
not uncomimon.

Ir. E. A. Miann has .publislhed in an appendix
to the Western Australian Commission's Report the
results of a careful scrics of experiments, under-
taken with a view to determine the causes wlich
miglt lead to the partial burning of explosiv.-s.
This resuilt, so far as his experience went, he did
not find to bc traceable to defects in the explosives
themîselves, 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 tleir deterioration, may be the
cause in some cases, the only otier cause revealed
vas burying the detonator too deeply in the charge,

which may produce combustion tlrougli spitting of
the fuse. Thie ordinary mnethod of tamping lie found
to be sufficient, overcharging did not sceni to affect
the character of the fumes, and there was no obvi-
ous difference fu results froa the use of different
sizes of dctonators, which could be attributed to this
factor alone. Nevertheless, aill detonators should
have fuill strength.

IL
The gases vhich are forned fron nitroglycerine

explosives are important, not merely in occasion-
ally producing "gassing," but in the conîstant influ-
ence they exercise in contributing to that vitiation
of the general body of mine air by particulate and
gaseous imipurities, which is the most important
cause of the unhealthiness of the iiner's occupa-
tion.

Many of you will remember the great battle we
lad a couple of years 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
Raîid, and to the production of "mi'ners' phthisis.'4
Mr. Heymann was the great protagonist of the
"gaseous" view, and particularly of the theory that
clronic carbon monoxide poisoning vas probably
ihe main causative factor involved. We ourselves,
and ,the other inedical men who took part in tliat
enlivening ('scussion, held to the conclusion that
dust was tIe chief primary factor in the produc-
tion of the lung diseases of miners, although ve
agrced thlat 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 wc still
adliere, while we admire the acumen oi nany of Mr.
-Ie'ymann's contentions, and admit the force of

some.
It is hardly necessary to resuscitate at much

length that old discussion. It is to respiratory dis-
case of a chronic type that the ligli occupational
mortality of metalliferous miners all the world over
is admittedly due, and tiere arc threc min factors

vhiclh go to the causation of this respiratory dis-
Case. These are 'dust, infective processes, and
gaseous impurities. And here we may say a word
regarding the use of the terni, "miners' phîtliisis."
As we have said, the fbrm of lung disease from
which mnulers typically suffer, and wliich is due to
the peculiar .risks of their occupation, is a chronic
one. It is claracterized 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, thIat the naine "miners'
phtliisis," is applied, and personally ve tlink the
terni is botlh suitable and useful. But it mîust be
thorouglily understood that this terni is primarily
a clinical one, and carries with it no presuppositions
as to its causation or its pathological nature. The
clironic lung diseases wliich one imeets with among
iiners, and wlicli one includes under the terni
mîiners' phithisis, have in conmmon the clinical fea-
tures vhich we have' mentioned. But even in
clinical type they present several varieties, which
arc due to the .preponderance iii individual cases of
one or other of the main causative factors, which
contuibute to the pathology of the disease. And,
therefore, if ve nay usefu'ly group the chronic
lung affections of miners, whiclh are cliaracterized
by these comnion fea-tures, and which are due to
causes incident to their «occupation, under the one
naine "inuers' phthisis," we nust at the .sane time
admit that the terni does not describe a specific dis-
case due to.a single causatlivc factor, but is a naime
carrying iiplications whiicli are primarily clinical
and vliich does not exclide the possibility of there
being more than one agent concerned in the pro-
duction "of the pathology and symptonatology of
tIe disease. If this is thoroughly understood, the
tise of sucli a general, and, pathiologically speaking,
inlefinite tern as miners' phthisis is not only de-
fensible but uscful, if only to enphasize the fact
thiat few cases of clronic lunig disease 'occurring in
iîiners wlo have ,spent many years undergroulnd
are of quite unmixed causation, or are the mîainifes.
tations of a single incomplicated patiological pro-
cess.

The prevenution of "minîers' pltlhisis" is one of
the mostserious public healtlh problems withi whiich
we in this country have to deal, for the mining coim-
iunity it is Ie mîost serious health probleni. And.
therefore, we propose to take up eci of tlicse con-
t'ibutory factors whiichi ve have naned scriatim,
aînd to discuss what may in aci case be donc in tle
way of prevcnting or mninimîizing thcir effects.

The first factor is the dust produccd in the drill-
inîg of rock by iachîine or by iand, in blasting. and
il, shovelling or handling the broken rock. The
dust produced by drillinig by machines is of thIe first
inporitaice, since rock-drill miners are the lcaviest
althioughi nlot the only sufferers fron lung disease.

M M mm
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ALONG TIH. G.T.P.
On River Crôche, a tributary of the St. Mauirice.

ALONG TUE G.T.P.
Lake Coocoocache, where the Hudson's Bay Company have a fort.
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Sonie tinie ago ive concurred in the opinion of the
Chanber of Mines Commnîittec, that iii principle the
water-drill, a drill, that is, whiclh delivers vater as
part of its ordinary operation at the end of the
drill, was the best mcans of laying the dust so
caused. The trouble is that no such rock-drill is
y.et on the mîarkc4t vhich canî bc recommnîended for
general use., The Leyner drill is the nearest ap-
proach to the successful application of the principle,
and it does good vork, ve believe, in rises, but it
requires a high pressure and it is costly in main-
tenance. This being the case, the Committee gave
the firstprize to Mr. Britten's atonizer. But there
arc objections to the atomizer in the supersatura-
tion of the air which it causes; a supersatura-
tion vhich, while somewhat objectionable even
if the water enployed were pure, is decidedly
so vliecn impure vater is used. A jet, delivering
water into the hole vhile successful in laying the
dust, is apt to give trouble in working by causing
the dust to cake and the drill to jam. W\e arc in-
clined to think that the most generally useful de-
vice, which depe.nds upon wacter, is a coarse spray
kept playing at the nouth of the hole. It lays the
dust, if a littie care be used in occasionally clean-
ing the mouth of the hole it does not choke,,it con-
sumes less w'ater than the jet, and while it may in-
crease the local hunidity of the air it docs not su-
persaturate it. For such a spray as for the atom-
izer, the power can be obtained from the coin-
pressed air, as in the case of the atomiizeralso it.is
desirable that a supply of water free fron organic
contamiination should be enployed. The nozzle
of the spray may be usefully of a type to give a
rotatory movenient to the water. .

In hîand-drilling it is more easy to dontrol the
vitiation of the air by dust. The anouxt pro-
duced is very nuch less, and the .spaces in vhich
work is done are much cess confined. If water is
tised, the aniount of dust produced, once the hole
is well started, is slight. But one's obsc.rvation
does not go to show that a sufficient supply pf
water to alLay the dust is consistently used in this
process. And. further. it is scldom renembercd
that a considerable quantity of dust is produced in
starting theli holes, before these are deep enough to
hold water. Thonias and McQueen fouid .that as
much as 4 mgrmî. of dust per litre of air was present
in the air at the turner's inouth at the starting of a
hiole, 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
shîould be employed 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
ni great moment. To allay this, piohab3y no bet-
ter device can be used than the James.' "vater
blast," the principle of which is to employ the pres-

sure of the conipressed air to project into the face
immediately alter blasting a quantity of water. The
mîechanlisn is simple, and its use and effects are
thus described in 1-aldane, Martin, and Thonias's
"Report on the Health of Cornish Miners."

"We find that the following plan, devised by Mr.
Willian James, underground agent at Dolcoath, is
very effective in quickly laying the dust and dilut-
ing the gases. At the notth of the l-evel a piece of
6 in. iron pipe or a smnall cylinder, provided with a
side tap, is let into,the ordinary 2 in. pipe for carry-
ing the conipressed air for the drill. Before the
blast this is filled with vater through the side tap
fromî, a cistern, pfter the aoipressed air lias been
turned off. Imniediately after the blast the coin-
pressed air is suddenly >unied full on. The water
is thus driven along the pipe with great velocity,
and a mixture of finely div.ided wa-ter and air is dis-
charged from tIre open end, which is directed to-
wards the face whicli bas just been blasted. By
this means the duîst is entirely cleaned frorn the last
30 or 40 it. back froi the blast, ic air leaving
quite clear inmediately after. If a ventilating pipe
is carried forward about as far as the compressed
air pipe, any dust which bas been driven out beyond
the reach of the jet can be rapidly carried off. This
plan lias the great. merit that it requires scarcely
aniy trouble, and no extra appanitus except the 6
in. pipe and the tap for filling it. The rock blasted
is also thoroughly vetted so that no dust is pro-
duced in shoveling it. The vater partially washes
out from the air any nitrous funeswhich may be
present, but, of course, not carbbnic oxid'e, and for
this reason, if no other, a ventilating pipe is desir-
able in cases where the level or rise lias bden car-
ried a few fiathoms ,bcyond the air current."

The water blast, as .this statement shows, not
only allays th'e dust mîîost effedtually, but is in addi-
tion very useful in diluting and remo.ving nitrons
fumes; it reduces the percentage of ca-rbon mon-
oxide also, "partl-y owing to the fresh air thrown
in witli the vater aid'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-
chanismi lilas been already used in isolated cases on
the RaInd. 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 whichi the gencral method of turning
on the compressed air in the ordinary vay is clear-
ly not always effectual. The use of the vatcr
blast should be supplemented, as we liave said, by
that of the air-jet.

The dust ca:used by shovellinîg and handling the
broken rock is also considerable. Whicre the water
blast is applicable, no further means is necessary,
where it is not, ieans should bc taken to wet the
rock.
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Pace Mr. I-eyniann we may grant we think that
in ail truc cases of miners' phthisis, dust with its
direct consequence in silicosis is the priniary catis-
ative factor'; silicosis is the feature comnion to
them ail. Of the secondary factors there cones
first w'hat wC may terni the infective factor. Tfhe
chief infective. process which ,complicates these
cases is of course tuberculosis. Wlen shortly
after the recommencement of work upon the mines
after the war, we first systematically 'investigated
this quqstion, we came to the conclusion that tu-
berculosis was present only i% a minority of cases
of piiners' plthisis. At that time we certainly saw
a much greater proportion than we do iow, or we
think, than we did before the war, of the pure
"dry" forn of miners' phthisis, whiclh is typical of
silicosis uncomplicated by superinposed infection.
This experience was not in harmony with that of
Dr. Haldane and his 'colleagues, who recently
reported on th,e causation of the high mortalty
from lung disease amongst Corrfish miners. They
concluded tiat of the cases of lung disease in
miners "pmobably at least two-thirds, including
ail cases of so-called miners' phthisis, were to be
looked upo.n as in reality of a tubercular nature,"
r.ad a 'considerable proportion of these cases werte
men who had worked in the Transvaal. We be-
lieve that ù>his conclusion waîs to sweeping to rep-
resent accurately theconditions on the Rand at the
tinie, although our present experience approxiii-
ates more closely to it than did that of three years
ago. We believe that at presenit on the Rand the
major y of cases of miners' plthisis do end up
with tubercular infection, although we still, un-
doubtedly, meet vith a minority «of cases o the
pure "dry" type, whicl appear to be froin 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 fron 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. Pneumonia is char-
acteristically 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,'vhich nay
eventually beconie tubercular. And, apart froi
this, localized areas of catarrh, apparently so far
as clinical and bacteriological observation goes,
non-tubercular in character are comnionly met
with; tliey often clear up satisfactorily under treat-
ment. Under ordinary working conditions then
we believe that the najority of cases of miners'
phthisis do in the end become tubercular. If thet
do so, the downward progress of the case is usually
rapid. Nov in *this qualification under ordinary
working conditions we have, we believe. the ex-

planation of our past experience. The condition
of affairs, wlhein we 'first came to investigate the
subject, was not ordinary. The war lad caused
an interruption of iîining work for the miners of
two or three years' duration, and it is very likely
that many 'men, in whon fibrodis of the lung was
alrcady well developed, escaped as a consequence
of 'this interruption the terminal infection which
they miglt otierwise have contracted. 'Nothing
was more striking than the manner in whicli in
many instances men who had served 'in the field
with good heaith during the war quite suddenly
began to go down Iill on resumption of mining
work. Their ings werc so far crippled that, ai-
thougl under the faïvorable conditions of service
on the veidt, tlieir licalth vas well maintained, the
balance tipped fatally .against tlieni on 'renewed 'ex-
posure to the iritant effects of the vitiated under-
ground aîir. And nany 'ofthese men died without
any clinical or bacteriological signs suggestive of
tuberculosis.

Perhaps many of you may think that this point
is of mercly medical interest. But the heavy inci-
dence of tubercular and fib'roid plthisis amongst
our natives and the signs of a recent increase of
the infection amiiongst whites, suggests a "safety
nicasure" of much importance, namely, strict ex-
amination for cases of tuberculair 'phthisis 'before
the natives enter the country, in the detention coim-
pounds, and on the mines. To a'large extent this
is donc already; what we should urge is that this
process should be carried *out '\vith the utmost de-
grec of thoroughness, and that every native proved1
to be suffering fron tubercular phthisis should 1he
absolutely prohibited thercafter from working un-
derground.

The samie 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 suffeing froi tubercu-
losis of the lungs should be allowed to go under-
ground. For the affected man to continue under-
ground work is mcrely suicidal, and for his mates
the risk of working in close places in company with
anyone affected by tuberculosis is certainly a defin-
ite one. We would urge therefore that the Gov-
ernment should sciriously consider whether it would
not be w'.ise in 'the interests of all concerned to
follow the recommendation of the Australian coin-
missioners. The proved necessities of public health
nust override 'individual interests, and in these
cases the interest of the 'individual, so far as his
hcalth is concerned, coincides witi the public in-
terest. 'No doubt, it must be regarded as a liard-
ship to comîpulso'rily debar a man from following
h.is occupation, but the step would only anticipate
by a few months, or at the most by a year or two,
the final irrevocable compulsion of the disease itself,
should the affccted man persist in following lis
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occupation. That this' mcasure would greatly
prolong the Lives of those already affected by ad-
vanced tuberculosis we dIo not asert, but in early
cases of tuberculosis when a slight or modcerate de-
grec of silicosis.was present, it -ight certainly do
so. But if this step bC taken the community nist
sec to it as an equally eccssary condition that the
conditions of underground work are made such as
to reduce to a minimum ithe occupational risks to
hcalth ana life. li the meanîtinie, 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 discase.

Gold ining in this country is admittedly an
uhealthy occupation; it lias been proved that six

to nine years' work, and sonetinies a considerably
shorter period, will inevitably impair or exhaust
the working efficiency of a rock-drill miner. »Of
47 fatal cases of Iung disease among rock-drill min-
ers who had worked in the Transvail alone, Dr.
Haldane and his colleagues found that the average
period sspent il rock-drill wvork \was 4.7 years. And,
in remîenbering the white miner, we must never
forget the mnuch larger number of sufferers anongst
the native workers.

But are we.to be content to sit down before this
situation a'nd 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-
ment and the mining comnpanies to provide ade-
quate ventilation, adequate ncans 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 initier
himuself. Of somte matters relating to the former
aspect of tic question we shall speak presently;
on the latter, the private aspect affecting the 'in-
dividual miner, we.vish to say somîething now.

lI the matter of the incidence of lung disease
amongst miiners the initial physique of the man
counts for very much. We always, although nlot
as a rule with any marked success, seck to dissuade
anly man front becomling a miner whose chest de-
velopient is poor. It is very close to the truth to
say thiat, ;o far as occupational lung disease is con-
cerncd. the chest expansion of a inan is the index
of 'the length of his life as a miner. And further
the condition of the chest catn be improved and
mnaintained by suitable chest exercises, which stiuin-
late circulation in and excretion from the lungs.
\Ve have found the adoption of this treatinent to
produce nr arked amelioration even in established
cases of miners' phthisis. Light dumnb bells. li-
dian clubs, Sandow's developer, even simple breath-
ing exercises, or a short sprint after the slift is
over. are all or any of theni useful in this respect.
For, apart front infection, miners' phthisis is really
mainly a niechanical disability, and it is of the ut-

most importance to prevent this disability front
developing by naintaining the higliest fnctional
and excrelory activity of the luings.

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 iost cordially approve.
In these it is also provided tliat no man shtouild go
to his roomu in lis working clothes. These utist be
left in the drying-house in his particular locker.
The working clothes muust 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 roons of
the men being rendered tunclean and unhealthy by
the presence of wet, dirty and perhaps faccally con-
taminated working clothes.

Another point is the individual's responsibility
and duty regarding mine sanitation. Wherc ade-
quate sanitary conveniences are provided, no white
man should permit hinself, or, so far as lie 'can pre-
vent it, the colored laborers under his control, :o
foul the underground workings witlh faecal de-
posits.

And, lastly, if dust preventives are provided, it
is for the miiners to use 'iem.

Of course, whiatever devices are recommended,
it is certain that the men will object to use them.
This experience is universal. But, should it he
made legally conpulsory, as it is now by the new
regulations regarding 'dust prevention, to use
some meanus of allaving dust by water, and the
compulsion enforced by supervision and penalty, it
wotld, we fancy, be remarkable how soon the tra-
ditional inertia o·f the miners in a matter so vitally
affecting thueir owtn health ýwould be overcome,
when they 'really saw that the security of their
occupation and of their pockets was involved in
addition to the security of their juealth. And when
we reinember that not tnercly the health of the
white miners is concerned, but that the health of
the mass of our armv of unskilled workers is also
directly iivolved, there should be .no hesitation in
enforcing the ise'of these preventive measures.

And lure we nay say a word on the use of res-
pirators. We have never regarded 'these as any-
thing other thlan as a second, and unreliable, line of
defence. The first consideration is to prevent the
formation of.dust and noxious fumes, or to remove
thent whîen fornued. To rely solely on preventing
the inhaTation of dust is'to occupy a weak and sec-
ondary defensive position. And to hammer again
on tie old nail: Rcspirators 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 unconifortable and
liot: you can't sioke with them on or talk. But, in
spite of ail these inconveniences, they have been
used to %advantage by those who take then seriously
and use them properly. Probably the light alumin-
uni respirators are the best on the market. If they
are going to be used, piii down the valve or it will
get janinied hlalf open in time, and replace the
cotton wool with two layers of flannel cut to shape,
the outer layer being renioved at each shift.

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

III.
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 mineiair by geseous 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 mincralsand tim-
ber. On tlhe Rand this is not the case, owing to the
general absence of carbonates fron the rock, and
this source of contamination of the underground air
is, under local conditions, practically negligible.
Analyses live 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 nionoxide vas either absent or present only
in small traces. But in tvo it vas stated to be pres-
ent 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 fron the rock-
drills, the indictient against the use of compressor
air was a grive one. Elsewhere these results were
severcly criticised. Dr. Haldane,in Cornwall, found
that the compressor air was frec from ppreciable

quantities of CO, and Mr. Mann, in the analyses
publislied in the Western Australian Commission's
Report, makes the same statement.

Dr. Moir, indeed, bas recently stated his belief
that these particular samples cannot really be taken
as representative. Not being responsible for the
taking of the samples, lie was not responsible for
the conclusions to which the analytical results ap-
peared to point. That firing niay occur in compres-
sors, especially if oils o.f too low a flash point are
used for lubrication, is, of course, undoubted, and
thàt this bas 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 similr occurrence had taken
place with this particular compressor. On the two
previous occasions there lad been no loss of life. In
both of these the cha.racter of the oil had been sus-
pected. In this last instance, however, the explosion
was found to be due to the fact that n leakage liad.
taken place in the air delivery valve, which allowed
communication between the high pressure dis-
charged air chanber 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 63o 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 imne-
diately. No fatality, indeed, would have occurred
if one native lad not characteristically gone back to
fetch his coat fron near the face of a drive. He was
overcome, and although rescued alive, died within
an lour afterwards. This accident was due to a
mechanical defect, the displacement of a set pin in
the higli 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 higli flash point as lubri-
cants, frequent Jeaning, und 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 foui water stagnating in
the pipes, water traps should be provided, which
shall automatically blow themselves off vhen fuil 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 explo-
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. Ail the samples taken were in
" bad places," and even the average of carbon mon-
oxide stated to be present, namely, 0.13 per cent.,
vas so high as to be inmediately dangerous to any

worker who might be exposed to it. Such a quan-
tity would produce symptoms of poisoning in lialf
an hour or more. If this were a usual composition
of the air, even in dead ends, serious gassing wâuld
inevitably be very much more common than it is.
One was forced to the conclusion either that the
estimates of carbon monoxide in these sanples
vere incorrect, which we hesitate to assert, or that

the saniples were very far fron being representa-
tive, on whicipoint 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 arc extremely interesting as
an illustration of the practical working of natural
ventilation in a decp level mine. There are two
shafts, one acting as downcast, the other as upcast.
Four levels of the mine had been developed, and in
three of these stoping was fairly well advanced.
Both shafts had been sunk below the fourth level,
and soine driving had been donc fron theni, 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 vide limits of fromt 35 to 5o cub. ft. in
sunner, to as nuch as 140 cub. ft. in winter. Fur-
ther, it vas badly distributed, the main reef work-
ings were vell ventilated, considerable portions of
the south reef workings were also satisfactory,
others were not so cither as to quantity or quality
of air. The CO2 rose fron o.35 per 1,ooo in the
downcast shaft to 1.o per 1,ooo in the upcast, but
locally vhere the air current was poor it rose to 2.0
or even in One instance 4.0 parts per 1,ooo.

Two sets of observations are of particular inter-
est. First.-Two analyses of the air clos'e to the
downcast shaft at the fifth and sixth levels, below
the portion of the initie, which had been opencd up,
gave respectively

CO2 1.79 per i,ooo CO o.13 per i,ooo
CO2 1.39 " CO 0.22

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 eaci 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 blasting, gave

C0 2 4.o pcr 1,000 CO o.38 per I,ooo,

again pointing strongly to the necessity in these
conditions of removing noxious fumes by mechan-
ical venti:ation before work is resumed. In tiis por-
tion of the mine the air supply was insufficient, and
a specially large quantity of explosives was em-
ployed. 1

Determinations were also made of the tempera-
titre and humîidity in the shafts and workings. The
air of the upcast shaft had a constant hunidity of
100 per cent., and a practically constant temperature
ail the year round of 69.6 deg. F. The air of the
workings was similarly alnost constant in these
respects, humidity being always over 95 per cent.,
and the temîperature in open places practically con-
stant at 69 deg. This was at a deptlh of 1,200 ft. In
the downcast shaft, tenperature and humidity
varied, naturally. with season and state of weather,
but the average lumidity at the bottom of the shaft
was 97 per cent. in an extended series of observa-
tions. The temperature ranged from 54 deg. F to
67 deg. F., according to scason.

These results show very clearly the risks of re-
liance 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 fron the rock-drills during working,
aI the use of conpressed air from the mains to
blow out the smoke after blasting, are the only sup-
plementary factors commionly operative, and while
the exhaust fron the drills is usually stfficient to
keep the air in their vicinity fairly good, it may bc
quite inadequate to secure the general purity of the
atir further back. Even where the drills are rtunning
there may be places where the condition of the air
in their inimediate neighborhood is very far fron
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 low far, and in what way,
natural ventilation, particularly in deep level mines,
shotld be supplemented by nechanical means.
Probably th. condition of this mine is fairly repre-
sentative of that of nany others, althoug we anti-
cipate that the ventilation of the outcrop mines will
be found to be, on the whole, 'satisfactory. The
Governnent 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 already stated our opinion that it is very desir-
able to supplenient 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 micet the special difficulties
of developmîent. 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 niust supplenîeît the standard mini-
mumi datuni of quantity withi a standard minimum
datui of quality, whicli should apply to all the
parts of a mine whvere work is being actually carried
on.

We cannot, perhaps. do better than quote here
the specific conditions laid down in the Western
Australian Coimission's Report to define vhat 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

(i) The total quantity of carbon dioxide present
does not exceed .15 per cent. of the air by volume;
but at any point wliere firing bas taken place sucli
test shall not bc taken until at least half-an-hour
lias clapsed sinice the firing, unless the men have re-
turned to work; and

(2) The tenperature does not exceed 85 deg. F.;
but, nevertlicless, a higher temperature may be
allowed by the Minister on the recommendation of
the Mines Regulation Board in cases whiere it may
be shIown to be inpracticable to naintain a lower
temperature; and

(3) Thie percentage of lumidity does not exceced
the anotints set ont for the relative dry bulb ther-
moncter readings in the table previously quoted
(this is the standard laid down in the Cotton Cloth
Factories Act, 1889); and

'(4) That the tenperature at the place wherc the
test is taken is not more than 5 deg. F. above tlat of
the air in the principal intake of air into the main
level fron 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 flaie of a candle, but sncb test shiall not bc
taken within 1o ft. fron the face of a drive or cross-
cut, nor fron the top of a rise or bottoi of a shîaft
or winze, nor wien rock-drills are working so close
to the testing point as to cause agitation of the air.

The rir shall be deenied inadequate and unfit for
workigor passing thierein, if any one of these re-
quirenients be not complied with."

Adequate ventilation is the first "safety meas-
tire " in ining; it nicans efficient work and effi-
cient health; inadequate ventilation just as certainly
means inefficient vork and impaired health. And
the analyses we have quoted certainly show that,
quite apart ,from dust, amounts of carbon dioxide
and carbon mionoxide nay be present locally in tIe
air of working places, not sufficient, perlaps to
cause acute symptoms, but sufficient, if repeatedly
inlialed, to deteriorate the hcalth of the workers.
And, in our experience, clinical observation con-
firmîs this view. We agree with Mr. Heyniann in
the opinion, whichi Dr..Black expresses in the West-

crn Australian Comniission's Report, " that chronic
carbon monoxide poisoning is probably niticli more
common than is generhlly supposed." As a niatter
of fact, it not infrequently happens, that a miner
tells one that, when lie was working in a rise or an
ill-ventilated drive continually for threc or six
months, lie felt during tlat time lie was ont of
sorts, that lie was steadily getting weaker, less able
to do his work, more short of breath, suffering also,
perlaps, from dyspepsia, until, finally, lie stopped
bis work, or vent to another part of the mine. Then
he will tell one lie began to get better again. Such
cases as these arc niot unconimon, and we have little
doubt that in then we may have vhat we may call
a sub-acute or chronic carbon nonoxide poisoning
of a degree sufficient to cause synptons of itself
and certain to aggravate any pre-existing silicosis.
It may be, indeed, tlat accotnt nust bc taken of
this factor in explaining why mtiners' plithisis is
more fatal her.e than in other mining centres. It is
quite likely that some and even much of the anac-
mia fron which miiners suiffer is traceable to this
cause, and the general anaemia and lowered vitality
also necessarily iniply a local lowering of vitality
on the part of the lnng, rendering it more suscept-
ible to the action of irritants and the invasion of in-
fective processes.

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

And tliere 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 reason that the increase of water in
the mines would increase the risk of the introduc-
tion and spread of ankylostomiasis. Tley would
prefer some nethod of dust extraction, although
they admit that no satisfactory method of doing this
lias yet been devised.

The sanie risk may, perlaps, ble held to exist in
our own mines. During the last few years cases of
ankylostomiasis, and even occasional deaths fro-i
the disease, have been reported as occurring aniongst
the native workers. We have not as yet, however,
scen any cases clinically pointing to the existence
of " miners' worm " in whites, aithoughi at Kinber-
ley the disease is not unconimon. Neverthcless.
ankylostomiasis is, undoubtedly, liable to occur
amongst the natives, and particularly amongst
those from the tropical coast districts. It shoulld,
therefore, always -be lookcd for, and when fouînd it
shîould be dealt with, in the detention conpound
and on the mines, and no native whio is known to



suiffer froni the discase should be allowed to go un-
derground without previous thorough treatnent.
Ankylostomîiasis is already 'a notifiable disease.
Whether the general acidity of the underground
water, as lias been suggested, lias hitherto been a
safeguard against the dissemination of the worm
underground or not, the increased use* of water
night, by niaking the working places locally more
niuddy, tend to add to the risk of its spread. It is
iii warn faecally contaminated mud that the ova
and larvae of the worn develop.

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

Dr. Haldane and his colleagues conclude their
"Report on the Health of Cornisht Miners" with
these renarkable 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
lealthy employment; the work itself is thoroughly
wlolesome both to boly 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
eiployers and enployed will co-operate in bringing
this end about."

To many thlese 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 lias been donc both by employers
and enployed to realize them as far as may be in
practice. The mines of the Rand have gained an
unenviable reputation with regard to the iortality

and sickness which occur amongst both the white
and the native workers. Everyone must recognize
the many ceonomic difficulties which the mining in-
dustry lias to face. Everyone must recognize that
climatic more than occupational influences are
largely responsible'for the high death-rate amongst
our native workers, and that very much lias been
done within the past few years to make life and
work upon the mines both more attractive and mor'e
healthy. Knowing this, we can afford to ignore the
ridiculous statenients which have been so freely
made in England regarding the treatinent of the
workers by those responsible for the direction of the
mines. But at the sanie time it is our conviction
that more is needed. The adoption of the measures
we have outlined woùld no doubt lead at the outset
to increased expenditure and higher costs, but we
are 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
natureof our supply of unskilled labor in South
Africa constitutes a most serious economic drain.

THE EARTH'S TEMPERATURE.*

(By Hugli F. Marriott.)

The country in the immediate vicinity of the
Main Reef series consists chiefly of evenly-
deposited sandstoncs 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
establishment of the theory of regular and systeii-
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 linits 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 whiclh
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, go6.
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places noted arc easily ascertainable in any of the
published maps of the district and need not bc fur-
ther detailed herc.

The depths at which the observations were taken
arc recorded hercunder. They arc as follows:-

Mine or
Name. 3oe-hole.

Robinson G.M. Co.. Mine
Crown Reef G.M.Co. Mine
Geldenhuis Deep ... Mine
Ferreira G.M.Co. ... Mine
Ferreira Deep ...... Mine
City & Suburban G.M.

Co. ............... M ine
Junipers Deep ...... Mine
Village M.R.G.M.Co.. Mine
Crown Deep ......... Mine
Durban Deep ....... Mine
Nourse Deep ........ Mine
Simmner East ....... Mine
Robinson Deep ..... ine
Bezuidenville ........ Bore-hole
Turf Mines ........ Bore-hole

Range of Observations,
in Feet, Vertically Bclow

the Surface.
Between
Between
Between
Between

At

497 and -784ft.
547 and 914 ft.
500 and ooo fit.
500 and 1142 ft.

rr58and 1175 ft.

Between 495 Pnd 1201 fit.
Between 848 and 1235 ft.
Between 518 and 1242 ft.
Bctween 590 and 1253 ft.
Between 5oo and 1420 ft.
Between 530 and 1500 ft.

At 1700 and 18o0 ft.
Between 5oo and 2400 ft.
Between iooo and 2930 ft.

At 3400 ft.

Simmer West .... Bore-ole Between 3358 and 3473 ft.

Jupier .M.Co. Mine andJupiter G.M. Co. . ore-hole Between 3c06 and 3916 ft.

The following mines also were included in the
observations of relative air and rock temperatures
on the fllds :-Geldenhuis Deep, Ferreira Deep,
Langlaagte Deep, French Rand, Durban Roode-
port, Robinson Central Deep, Jumpers Deep.

The thermometers used were made in cach case
Io suit the particular class of work required, and in-
cluded the following designs:-

i. Slow-registering maximum thermonieters, in
which the mercury index is separated from the main
column and is left in the highest registered position
when the colunn recedes on cooling. The ther-
mometer proper is encased in an outer glass tube
containing alcohol in liquid and vapor forni, 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 thernometers 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 thernometer, 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 thermnomcter, is interesting from the
theoretical point of view. In this instrument the
bulb and stem were fuîlly charged with mercury at
the commencement of the experiment, and on being
hcated the nercury flowed out through the nozzle
in the top of the stem into the bulb or cup, which
vas so designed that, when used 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 beh, in conjunction
witlh a standard thermometer, until the mercury
again reached the overflov point. The temperature
recorded by the standard thernometer vas 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 tem-
perature was tien read directly off the top of the
mercury colunn standing in the stem.

For use in mine work the design mentioned as
NIo. i was encased in a copper tube perforated at
both ends to allow the frec passage of vater. 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 tenperature.

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 puinp-station as nearly at
the required depth from the surface as convenient,
and as far removed from the main air-way as pos-
sible. A 5-ft. hand-drill hole was then put into the
wall near the floor, inclined downwards at an angle
of about 30° froim the horizontal. This hole was
then filled with water and the mouith plugged witlh
clay, after which it was left untouclhed for at least
twenty-four lours. This procedure ensured the
obtaining of the truc 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 the
-lower was roted.

At intervals during the complete series of expe-
riments, the thermoimeters 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

-I
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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 resuilts obtained, and elininat-
ing readings of doubtful veracity.

For bore-hole work varions types of thernio-
mneters were tried ; but the clinical type with the
completely cut-off coluinu described under No. 3
vas finally exclusively adopted as giving the only

consistently reliable resuilts.
These thermnioeters were enclosed in a water-

tight case in a set of four, two being placed upriglht
and two inverted. The case vas then lovered, by
incans of a wire passing over the measuring drum,
down the hiole to the depth at which records were
required.

The bore-holes experimented upon were con-
tinued to great depths and were invariably almost
ftull of water, and thus enormous external pressure
hiad to be contended against as it was essential that
the thernioncter readings should not be compli-
cated by varying pressures during the experiments.
The type of case specially designed for this work
lias 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 lioles, each just large enough to
take a thermometer of the size required. These four
ioles open into an upper circular chanber which is

closed by ncans of a screw pltig 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 dianieter 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 aci cut to take a hexagonal spanner.

An absolute lock against the transference of ex-
ternal pressure to the thermomneter chambers is
produced as follows: any leakage through the joint
of the outer cap must pass up abP«; the outside of
the thin clianber 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 keyway of the screw plug also serves to
further tiglten the joints of both sides of the cham-
ber vall, 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 accomplislhed
by a small hand spanner.

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

mncnts woutld give lower records tlhan those in an
inverted position, and the error would be thus mi-
nediately discovered.

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

Details of the readings taken in the Mines, are as fol-
lows:*-

Robinson, G. M, Co.-At 497 ft. vertical, the reading
was taken in a 5 ft. machine hole vhiich was located in
sandstone io ft. fromn the wall of a dyke. It gave 68.50.

At 784 ft. vertical, the reading was taken in a heading
the air in which registered over 70° of temiperature; the
resuilt was 68.250.

Crown Reef Gold Mining Co.-At 574 ft. vertical the
reading yas taken in a hole in sandstonc 184 ft. distant
from a large dyke; the resuilt 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 vas 65.5°, and
the water in the launder coming down from the higher
levels was 67°.

Geldenhuis Deep.-At soo ft. vertical the reading was
tak-en in sandstone in a dry 5 ft. hole sunk in the footwall
of a stope lately opened; the resuit was 68°.

At rooo ft. vertical in No. i Shaft the rcading vas
taken in sandstone in a 5 ft. hole, one thermoncter being
in water and the other in air: the result was 67.75°, the
air temperature here being 70°.

At rooo ft. vertical in No. 2 Shaft the reading was
taken in sandstone in a wet olte and gave a resuit of 700.

Ferreira Gold Mining Co.-At 500 ft. vertical the read-
ing wvas taken in a 5 ft. hole in the sandstone and gave a
very reliable result of 67.50.

At rood ft. vertical, the rcading was taken in a 5 ft.
hole sunk in the sandstone footwall of the shaft, down
which water was continually flo-wing; the resuit was 69.50.

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. i Shaft gave 62.90, the
air tenperature during the experiment fluctuating bctween
740 and 81°.

At 1158 it. vertical, in No. 2 Shait, a 5 it. hole in sand-
stone gave 710, thius checking very nearly the results oh-
tained in the bottom of the Ferrcira Mine only a short
distance away fron this point.

City and Suburban Gold Mining Co.-At 495 ft. vertical,
a 5 ft. hole located in the sandstonc, in a situation at the
side of the shaft, gave 59°.

At 1021 ft. vertical, a dry 5 ft. hole gave 67.50, and at
the bottom of the shaft 120! ft. vertical, a hole placed in
the reef in a locality subject to frequent blasting opera-
tions gave 70.50.

Jumpers Deep.-At 878 ft. vertical, in No. 1 shaft. in
sandstone, a hole in a heading gave 69°, the surrounding
air registering 680.

At 848 ft. vertical in No. 2 shaft the result was 680.
At 1076 ft. vertical, a hole placed in the wall of a dyke

gave 68.50; at 1148 ft. vertical, a hole also in a dyke wall
gave 69°, and at 1235 ft. vertical, the reading was 69.5° in
sandstonc.

*[Note.-All rcadings are given in degrees Fahrenheit.]
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Village Main Reef Gold Mining Co.-At 518 ft. vertical,
a 4 ft. hîole put in the side of a level in the older work-
ings of the mine -gave 65°.

Another hole, 2 ft. deep only, gave 660 and the sur-
rounding air registered 680.

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

Crown Deep.-At 59o ft. vertical, a hole in the sand-
stone in the shaft near a fauilt gave 67.0.

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 it. in the side of the
vertical shaft the reading vas 560.

At ooo it. vertical in the sane shaft the reading was
61.60.

At 1420 ft. vertical, in the incline of the sane shaft, the
reading was 650, the air here being over 700.

Nourse Deep.-At 530 ft. vertical, a hole in the shaft
gave 680.

At îooo it. vertical, a hole in a cross-cut gave 70°.
At 15oo it. vertical, a hole in the incline shaft gave 73°.
All tiese lioles wcre located near dykes and gave re-

liable results as to the temperature of the rock under tiese
conditions.

Simmer East.-At 1700 t. vertical a long machine drill
hole gave 72.50, the surrounding air registering the same
temperature, and at 18oo it, vertical the reading was 72.50.

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

Robinson Deep.-This mine was subjected to a series
of exhaustive tests. A first series of shallow holes was
taken in puîmp stations down No. i shaft.

Soo ft. vertical in sandstone gave 62.5°.
1060 it. " in dyke " 66.5°.
1500 ft. " in dyke " 63° and 67.50.
1950 ft. " in sandstone " 66.25°, the air here be-

ing 63.50.
At 2400 t. vertical a hole placed near the shaft in the

main air-way of the mine gave 670, the air here bcing
66.250, the water in a dam 67.5°, and the water flowing
into the same fron the shaft being 66.50.

Second Series of 5 ft. Holes.
Soo ft. vertical in sandstone gave 57-50

(Extra checks taken).
air temperature 56.o° (do.)

io6o ft. " in dyke " 60.250
air temperature 56.o°

1500 ft. in dyke " 62.5°
1950 ft. " in sandstone " 68.0°
2200 ft. " in sandstone " 73.50

(A very reliable reading)
air temperature 76.0°

2400 ft. " in a hole drilled in a hot stope drive, in
which the air registered over 80°, the reading was 76.50.

Bezuidenville Bore-hole.-Readings taken before clos-
ing the hole at 2930 ft.

At iooo ft. vertical ......................... 69.00
1500. .......................... 71-750
2000 "........................,.............75.0°

2500 .. ........................ 7550
2925 ". .......................... 78.00

Another reading taken after the hole had become
blocked up gave at this last point 750 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 drill hole was put in on the west side of the cross-cut 6
ft. in length and inclined slightly downwards. The mean
resuilt of four readings and two observations gave for this
depth a temperature of 80.40 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-go ft.
from the shaft, its dip being 550 north. The thermo-
meters were lowered a distan-ce of 140 Et. on the incline,

or 115 ft. vcrtically below the level of the cross-cut, thus
making a total depth from the surface of 3,473 ft. The
ncan resuilt from the readings of four thermtoneters used
for this observation gave for this depthî a temperature of
8î.5°F. This may be taken as a particularly reliable result,
as the readings fron the thermoneters of various niakes
checked one another to within lialf a degrce.

Catlin Shaft, J'piter G. M. Co.-At the 3o6 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 sligitly downward. The results
obtained from the readings at this point gave for this
depth a temperature of 82.4° F.

At the same leve1=3906 ft. deep, a bore-hole had been
sink in the floor of the cross-cut at a distance of 105 St.
fron the shaft, its dip being 43° north. This hole was
found to be blocked at-a depth of 14 ft. on the incline, or
1o ft. vertically below the level. Readings were taken,
therefore, at this depth=39r6 ft. fron surface. and the
average resuîlt gave a temperature of 83.250 F.

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

Turf Mines.-We3t Bore-hole.--Readings taken at the
surveyed depth of 3400 ft., gave a tenperaturc result of
80° F. These readings were consistent tlroughotit, 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-
lisled nean line of temperature. The subsequent survey,
however, enabled the reading to be allottcd the correct
position on the scale of depth, and this record, the final
picce of evidence obtained fron 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
feet froni the surface were obtained at a consider-
ably later date than those upon which the line of
mean tenperature 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,ooo 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 degrce 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 32', 8°
and 8°20 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 diagrani is probably due to the fact that the
readings were taken in the side of a very wet ver-
tical shaft, in which the cooling effect would be
more rapid than would bc the case if air were the
only conductor.

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

The records of the nnmber of feet of depth for
each 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.
per 1° F.

Neußffen Bore-hole ...................... 2o.5
Rosebridge Mine ......................... 47.6
South Hetton Bore-lhole ................... 50.0
Preguy Bore-liole ........................ 53.4
Sperenberg Bore-hole ..................... 61.
Kentish Town Bore-hole ................. 64.0
Schladebach Bore-hiole .................... 72.3
Schladebach Bore-hole .................... 65.o •

Grenelle Bore-hole ........................ 75-75
St. Gotthard Tunnel ...................... 84.5
Adalbert Mine, Przibram ................ roS.o
Bootle Waterworks, Liverpool ............. 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 teniperatures 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-

i° Fahr. for caci 208 ft. increase in depth,
or

480 Fahr. increase per -.oo ft. of depth.

Thus starting from the menan temperature of 1,ooo
feet deptlh = 68.75°, the following table is obtained:

Depth Ft.
1000. ................................
2000 ...............................

3000 ................................
4000 ................................
5000 .. ..............................
6ooo ................................
7000 ................................
8000 .................................

Degrees Fahr.
= 68-75
= 73.55
= 78.35
= 83-15
= 87.95
= 92,75
= 97.55
= 102.35

The experiments have shown that the natural
ventilation of the mines decreases the rock tempera-
turc in the vicinity of the workings from 50 to 1o0 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 surroundipg rock walls will be -more accen-
tuated.

The establishment of air communication be-
tween the deeper level mines and those adjoining
theim towards the outcrop will also tend ta 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 mrines
where it will have the greatest cooling effect.

The heating effect of the decomposition of dyke
inatter in the locality lias been shown to be so liglit
as to be negligible, and it is not clear that the in-
stances of increases of temperature noted are, as a
body, due to the resuilt of chemical action.

The whole evidence obtained goes to prove an
extraordinary uniform and inoderate rate of increase
of temperature in depth at this interesting portion
of the carth's surface. The practical deductions to
be made therefroni are of special gratification to the
miner, in that every change fron 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
isually accomplislied in the so-called lead bombs,
naniely, cylinders of cast lcad originally designed by
Trauzl. The lcad 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 ont
by placing a weighted quantity, usually 20 grams, of
explosive in the cylinder, inserting a'standard 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,
Novernber 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 lie calculated fron
the thcoretical considerations Ithe shape of a lcad
cylinder in which shots could bc fired witlout undue
loss of force througlh the clarging 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
enougil'to hold a reasonable amount of tamping and
Io confine the gases until the work was accon-
plished. He, therefore, decided after a nunber of
experinients upon cylinders 125 min. (5 in.) in dia-
neter and 200 mm. (8 in.) in height. The bore lole
was made 12 mm. (15-32 in.) in diameter and 135
min. (5y1 in.) in depth.

Cylinders of cast lead are often unequallin quai-
ity and tierefore the cylinders were cut from a solid
cylinder of compressed lead. When the cylinder
was then cut into the required lengtlhs and bored it
was found to bc perfectly honogeneous. Charges
of varions size were used, but 8 grams was found
niost satisfactory for high explosives. The experi-
mentsivere made with detonators fired by electri-
city, as the use of a fuse with the Trauzl cylinders
seemed always to lessen the effliciency of the tamp-
ing. The small wires leading to these caps were
found to interfere scarcely at ail with the tamping
of dry sharp sand, which was run in on top of the
charge and'shaken down as coipactly as possible.
As the bore liole was'yet much shorter than in prac-
tice the sand tanping was further compressed by
pli' g a lead wight of about loo Ibs. on top ofýit.
Ti.e cylinders were placed for firing upon an anvil
weighing half a ton.

The author states that a large number of tests
were made in these cylinders, and the resuilts werc
mîost satisfactory. Duplicates, whiclh with ordinary
Traulz cylinders seldon agrce within mnany per
cent., werc found to agree remarkably well with the
new cylinders. Differences over one per cent. are
stated to have been very rare, -while in nost in-
stances the checks were so exact as to be practcally
identical. The cavities were neasured by running
in water fromn an accurate burette, correction laving
been made for the volume of the original bore hole
and for the effect of the cap.

In the author's opinion the tests described above
are stili far froni being identical in character witlh
actual blasting operations, as lead yields slowly to
rupture, whereas blasts in the rock always rupture
the materiàl and afford the gas an almost free means
of escape. He believes, however, that tests made in
cylinders proportioned as those lie lias described
will be more fairly comparable witli actual blasts
than tests made in other apparatus. Probably the
cylinders still give somewhat higher results for
quick powders, such as dynamite, when compared

witl 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 donc, is to
compare tests in the cylinders with the resuilts of
actual blasting operations on a large scale. For this
purpose lie wants to interest practising engineers in
this matter so tlat thcy will keep careful records of
the results obtained by the tise of different makes
and grades of powder, and will provide him with
sanples of the powder ised so tlat lie 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 experinients on a small
scale. It will then be possible to determine in ad-
vance the approximate working strength of different
powders and to tell whiclh one will be most suitable
for any particular work to be donc.

CORRESPONDENCE.

THE YUKON NOT DEAD.

956 Nicola Street,
Vancouver, B.C.

July 27th, i9o6.
The Editor Canadian Mining Review:

Dear Sir,-.
Your cstcemed favor reccived.

My journey North was a successful one, and the
Kliondike and Yukon have a big future.

Fron personal observations I would judge that that
country will he one of the greatest dredging ficlds in the
world. Vast deposits of auriferous gravels exist, of low
valuc, it is truc, 15 cents to ao cents per cubic yard, but
which as facilhties inprove will bc worked. The ovcr-
burden of peat and noss which one hcars so nuch about,
is not such a scrious obstacle as one would imagine. wien
water facilitics are at haud and the bedrock has a decent
grade.

I should judge So per cenîtvis water frozenl.
The White River channel is another proposition which

will bc workcd in the near future, wlether by hydraulic
meîthod, or free milling process remains to be seen, but
if the latter, thmen the power question crops up, and as
wood fuel is too cxpcnsive, other mneans must bc found,
and which fortunately exist, in my opinion, on the Indian
River, bordering the great Klondike District on the south.
Coal croppings are there, and, I believe, with proper de-
velopment, a coal basin will be proved of grcat import-
ance, as electric power could be gencrated at the pit-
muouth, and transmnittcd to the different operators around
Dawson.

The northern country lias grcat chances for capital
well directed.

Yours very truly,

ARTHUR E. HEPBURN.
956 Nicola Street,

Vancouver, B.C.
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.We are in reccipt of the Calendar of Dalhousie Col-
lege and University of Halifax, N.S., for 1906-07. The
Eaculty of Engineering is conducted by Professors
Ibenezer Mackay, Daniel Murray, Joseph Edmund
Woodman, A. Stanley MacKenzie. The next term will
begin Scpt. 13th, the last day for receiving applications
for 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 Metallurgy at the
last annual meeting, 'Mr. Arthur C. Claudet made the fol-
lowing remarks:-

"Everyonte will agree that our special profession-
that is ail iniing and metallurgy, apart from coal and
iron-should have a 'strong and piowerful institution to
raise the standard of science and practice vithin 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 Britislh Empire alone a sum of
no less than £7o,ooo,ooo sterling per annum, to say noth-
ing of the colossal extent to which British capital is em-
ployed in them.

"After two or threc ineffectual attempts to found a
socicty such as ours, this Institution came into existence
in 1892, and I will quote the remarks that the late George
Seymour, Assoc. R.S.M., our first and greatly esteemed
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 mnenibers 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 engineers of the greatest
mining and commercial empire which the world lias ever
seen, should have taken no serious measures to found
some central Institution, for the consideration of sub-
jects of such common and absorbing intercst.'"

"In concluding his address, lie said:
" I was anxious to impress upon you, and, througli

you, possibly upon others, the magnitude of those inter-
ests with which we are associated as mining and metal-
lurgical engineers, which have extcnded beyond all his-
toric times, and which now spread over almost every
quarter of the globe. It is upon us, gentlemen, and
upon our bretliren abroad, that the custody and exploi-
tation of these inexhaustible stores of mineral wcalth
der a good and faithful account of our stewardship. The
found;.rs of this Institution have been guided by the
hopo 'that the best and higlest interests of the profes-
sion would be advaiced by its efforts, and that in process
of time, by adoptingall that is good, and, so far as is pos-
sible, avoiding aIl 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 use of tantalum for the manufacture of writing

pens, as a substitute for gold pens, is described in a Brit-
ish patent granted to Siemens & Halske, Berlin, Ger-
many.

Steel pens have the advantage of great hardness and
elasticity, but they do not resist the action of chemicals
and in particular, of that of atmosphere and of ink. Gold
pens, on the other land, offer great resistance to chemi-
cal action, but their mechanical properties are relatively
inferior. According to the present invention pens are
made of netallic tantalum, a metal that is exceedingly re-
sistant to chemical action and at the same time possesses
a high degrec of elasticity 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 thercof, with other metal, and the tantalum
can also contain snall quantities 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 read before a
general meeting of the North of England Institute of
Mining and Mechanical Engineers at their last general
meeting at Newcastle-on-Tyne.

The author propounds the following questions: (a)
Shall we attempt by spraying, the impossible task o0
limiting a possible explosion? or (b) shall we give at-
tention to the comfort and lealth of underground labor,
and reduce spraying to a sanitary point?

Seeing that lust is constantly being produced during
the transit of coal, thiere is always fine duist floating in the
air mixed with moisture, much too small in quartity t.o
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 wlicl, having been left in pit for
upwards of three-quarters of an hour after being tlirown
in, was exploded by Mr. H. Hall in more than one experi-
ment. No percehtage of moisture, under 5 per cent., can
offer any restraint against the extension of a coal-dust
explosion and it is not surprising, therefore, that in the
disasters at Tylorstown, Universal and MacLaren collie-
ries, the flame swept along the watered parts of the roads
as if they were charged with gas. Experiments made in
Germany, entirely support these facts, as it vas there
proved that water had no restraining influence on an ex-
plosion of coal-dust, unless the 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 restraininig
the extension of an explosion after it lias once been ini-
tinted.

Water-sprays are to some extent a sanitary require-
ment, but even from this standpoint can be overdone, and
may become the means of extending the horrible disease
known as ankylostomiasis. This is not a "bogey " to be
ligltly considered, but a serious matter: thus Dr. J. S.
Haldane states that "it is evident that the sprcad of the
disease may be entirely clecked by preventing the polli-
tion of mines by human excrement. Unless this is
cffected, as it certainly can be, the disease will probably
spread gradually throughout the mines of England,
vhercvcr the temperature and moisture are favourable to

the growth of the larvae. As damp and warm air is fav-
ourable to the propagation of ankylostomiasis, the writer
would ask Dr. Haldane, or any other authority, vhat
weight of moisture is permissible per cubic foot of air at
certain temperatures, to enable colliers to work under the
most favourable sanitary conditions. In 1899, there were
94 cases of ankylostomiasis reported in the Westphialian
ceal-field: in goo. when water-spraying was made com-
pulsory, the numbers increased; in 1901 there wvere 1,o3o
cases, up to October, 1902, 1.,355 cases; and the increase
continued, until at threc collieries, 90 per cent. of the men
werc said to have bcen affected; but the disease was
checked in 1903, and the percentage of men affected comn-
mcnced to decrease. One means xused for checking its ex-
tension was drier air, and. therefore, the Govcrnment
Mining Board of Dortmund lias sanctioned the tempor-
ary suspension of compulsory water-spraying. A Royal
order in the Dortmund district also directs 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 evidenccd in other ways; thus it has
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been proved, in evidence given before the Royal Com-
mission on coal supplies, 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 bc entirely abandoned, because
warm damp air is so cnervating that the colliers cannot
do thcir work with any degree of comfort. Here. then,
those wYho hold that watering of some sort is a necessary
condition to ensure safety in dusty mines are confronted
with a problen, for which at present there is no practical
solution. 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,
H.h. inspectors of mines may, at once, assert that the
colliery was not fitted with watering apparatus, and,
therefore, that the management had becn culpably negli-
gent. And if thc opposite extrene 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 colliery of Tables I and Il), 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. Comparing this case vith a deep
pit, or say with the Universal colliery, where the air was
carrying 4.4 grains of water at or iear the pit-bottom. the
time scems to have arrived when it ought to be authorita-
tively stated (i) what is the point of saturation to whiclh
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 Gco-
logical Survcy. wrote a short report on the Windy Arm
district just north of the British Columbia boundary,
where rich strikes of silver and copper are being worked.
This season, Mr. D. D. Cairnes, of the sane department,
has bccn commisioncd to survey the district, and his pre-
liminary notes make interesting rcading:

Mr. Cairnes says: "In the district north of the bound-
ary, south of Carcross and betwcen Windy Arm and
Lake Bennett (an area of about 14 by 8 or 9 miles), over
260 clains are being held and a great deal of development
is going on. The Conrad Consolidated Company own a
great many of these properties and are pushing forward
operations at scven of thcir camps. Machine drills arc
used at-the Vcnus mine. The power is generated by a
50 horse-power gasoline engine. But, as tiere is enor-
mous water-power on many of the creeks, piping etc., bas
arrivcd to cstablish watcr-power to replace gasoline en-
gines. A double-cable tramway is in operation from the
Montana mines to the beach at Conrad City, 3.4oo fect
below. Four other tramways, it is reportcd, are to be
crccted.

Conrad City was practically started this spring and is
quite a little town; it is built on the west shore ofWindy
Arni and alrcady boasts three hottls, threc stores, a drug
store. restaurant, etc.

The Anglo-American Consolidated Company have a
number of promising-looking properties working to the
south of Conrad, on Windy Armi. The leads are quartz,
carrying high gold and silver values and can, in most
cases, be traced for considerable distances. Though the
leads are generally narrow, from a few inches'up to two
fcct. tiey are high grade.

The mineralized rock of the Venus Mine is excep-
tionally vide, sonctimes as much as 32 fcet, and aver-
aging, for considerable distances, over 2o fet: it can be
traced over 3,000 feet. It is interbanded quartz and por-
phyrite and will average about $25 per ton.

A tunnel over 700 feet long bas been run on the Mon-
tana lead, proving it to be from 2 to 4!/2 feet wide.
About 14 inches will average SSo and the test will go
over $2o per ton. Wherevcr galena is prcsent in these

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

Native copper is found in a number of places on the
east 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 lias been donc.

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

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

Al interested parties arc very anxious to- have more
work donc than I can possibly do this scason, but I will
work as late as possible and can cover a good-sized
area.

WORK OF GEOLOGICAL SURVEY STAFF.
Communications received by the Directors from sev-

eral of the field parties of the Geological Survey show
that tht work is everywherc progressing favorably.

Front Dawson word has corne that the work of estim-
ating tht volume and value of the gol.d-bearing bench
gravcls is 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
-lowe Sound. He has traced out the rocks on the coast

containing economic minerals and will carefully study
tht more important arcas of Howe Sound.

Mr. Camsell in the Similkameen has finished the rnap-
ping of tht Princeton coal basin, and bas left to examine
tht Roche river, Kennedy and Copper Mountain camps
along the South Similkameen from the international
boundary northward.

Mr. Brock reports good progress in the detailed study
and mapping of Rossland camp and secs no difficuity in
completing tht work before the end of the season. He
lias sent for analysis specimens of sands from Little Shcep
Creek, which he suspects contain platinum, along with a
considerable amount of gold.

No word has been receivcd from Mr. Leach, in tht
Bulkley vallcy, nor from Mr. Dowling who is tracing
northward the anthracite coal area on the castern slopes
of tht mountains.

From tht plains Prof. Macoun writes frequently and
enthusiastically concerning tht soi] and crops o! the
country along the ine of the Grand Trunk Pacific Rail-
way to the wcst of Manitoba, while Mr. Chalmers has
been employed giving advice as to the clays and the bor-
ing prospects in the sanie region.

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

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

Mr. W. A. Johnston lias nearly completed the work
on tht Peterborough map sheet and will soon move to
the aea cof the Prince Edward map sheet which a few
more surveys will complete.

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

lines Branch of the Department of the Interior. Re-
cently lie has visited the lately opened seani of coal on
the property of the Eastern Coal Company, Limited, at
Maccan; the section in the face of the vorking gives
ten feet of coal in a thickness of fifteen feet, the work-
ing coal being four feet thick,and apparently of good
quality.

Mr. Faribault is busy revising work on the Nova
Scotia goldfields 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:

Sept. .. 6,96,5
To N,port

1,18,5
To Trail

Oct. ... 2,150

To N,port
8,075

To Trail

8,225
Nov. .. 8,ooo
Dec. .. 6,925
1906.
Jan. ... 8,000
Feb. .. 7,500
March .10,465
April .. 1o,86o
May .. .12,017
June .. 12,215
July .. .12,000

O
o
4o~ s-otco.*~JS ~~j0U-a
- -

3,079 3,050 172,850

2,950 3,750 187,500

2,30 4,350 187,600
2,772 5,300 205,700

3,250
2,721

4,672
4,350

4.887
4,868
4,220

5,8oo
4,700
7,030
6,4oo
6,734
6,232
5,470

224,500
180,691
246,500
233,700
270,000
259,100

238,500

THE GEOLOGICAL SUR
Mr. A. P. Lov lias been in Victoria,

Alexico, anîd was interviewed by the Co
following resuilt:

"The geological survey tnder Air. Ten
lion will probably gct mucli more conside
government than it formcrly did under t
of the Intcrior. Being now a ministcr o
will iundoubtedly sec that Britislh Columb
due share of the services of the staff o
survey and witli that as a nucleus a depa
will probably be formed with Air. Temple
largcr, more efficient and practical than
the study of the mining industry, in the ni
reports on special mincrals, maps. statist
made more of a specialty and with this
of the question I identify myself with li
Firom here I go to 'Mexico City to atte

$o,ooo

11,000

tional Geological Congress to be held therc in September,
which meets every tlree ycars, usually in Europe, and
comprises amongst its members ail the chief geologists
of the world. I leave to-night and ani sincerely sorry
that pressure of time and business has prevented my
seeing more of the mining interests of this country now.
I regret to say I am nlot 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 ils aims lie
said that ordinary surface maps showing only the streanis,
etc., were of little utility, even if absolutcly correct, and it
was the intention of the government to issue siet miiaps
in connection with its reports fron which a better idea
of the surface could be obtained. He loped to have the
survey work extended to such a degree that the topog-
raphy of the country could be shown witli somte degrec
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 astonisied at the accumulation of volumes
from which the public are deriving no benefit. He had
succeeded in having this systeni abolislhed and these re-
ports were now being supplied to all Cantidianî applicants
free of charge, on app cations fromn the United States a
citrge was made for ' 1 reports but this was only be-
cause Canadians were '.iged by the United States geo-
logical survey for ar., reports procured from them. It
was also the intention to publisi preliminary reports aci
year fron ail points instead of keeping the public waiting
until a futll report cati be compiled for cach section tra-
versed.

BOOK REVIEWS.
Receipt is acknowledged of:-

1i7,000 The Mechanical Engineering of Collieries, by T. Camp-
bell Futers. Part Il. Publislied by the Chichester Press,
30 and 31 Furnival St., lolborn, London, E.C.

Mica and the Mica Industry, by George Wetmore
Colle, M.E., M.Sc. Publislhed by the Franklin Inîstitute,

19,500 Philadelphia.

The Cyanidc Proccss, a:i introduction to the. By
Alfred S. Ailler. Publislhcd by John Wilcy & Sons, New
York.

9,000 17,000 T folloing bulletins isticîl by hc U. S. Geologicai
8,ooo 32,500 Survcy. Charles 1). Walcott. Director-

Tue Cenîctit Iîîdustry o! the Unîited States. Edwin C.
9,500 39,000 Eck .
9,500 24,000 The Production of Sîel-Hardciug Metais. Joseph

12,000 43,000 Ilyde Prat.
12,000 43,000 The Production of Tisi. Frank L. Ucss.
13,500 So,ooo TW Production o! MineraI Waters. Myron .. Fullr.
16,ooo 47,000 Peat io toc United Stolcs.-Miriiis R. Campbell.
13.250 33,000 Te Production of Zic. Cooarles Kirchhoff.

Tue Production o! Carlton DioxidIc. 'Myron L. Fuliler.

VEY. The Production of Magnesite. Charles G. Yalc.The Production o! Phosphate Rock. Editiînd Otis
on his way to Hovey.

lonist, with the The Production o! Sat. Edhnend 01k llvcy.
The Production of Abrasive Matcrials. Josepht Hydc

pleman's dircc- Pratt.
ration from the Tlî Production of Quicksilver. F. W. Ilorton.
lie the Alinistry
f departnient lie
ia shall gel its PERSONALS.

f the gcological . Stabler, a Butte mining etîginecr, visite( Frank-
rtment of mines lin camp rccently for te purpose of inspcîing work done
man at ils head. on the McKitîlcy groiîp, now tinder boùd Io tue F. A.

ai present and Hcinzc inleresîs.
allers of advice,
ics, etc., will be Mr. E. T. Hannam. the inventor o! the Atlas Water
practical phase Tube Boiler, lied i Chicago, at 4 p.m. Saturday, August

earty sympathy. iSîhi, just as lic -vas entcriîg a trai. His deall -vas
nd the Interna- olow lbcar u dissass.



J. M. Broucher, of the Browiell Company, Dayton,
Ohio, lias resigned his connection with that Conpany to
accept the position of Assistant General Managership of
Sales for the Atlas Engine Works of Indianapolis.

Col. W. J. Sntlerland, president of the Alaska-Persev-
erance 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 ncar that city.

Prof. Clement D. Child, Pi.D., of Colgate University,
lamilton, N.Y., lias been selected to fill the chair of Pro-

fessor Physics in the School of Mining, Kingston, and
whiclh carries with it the appointment of Professor of
Physics in Queen's University.

Messrs. C. H. Maenutt and E. C. Vigeon are accepting
the management of the Sociedad Minas de Cobre de Cutter
Cove in the Strait. of AMagellan on leaving their present
positions with the Socicte des Mines de Cuivre de Cateimu,
Chile. They will also do consulting work.

Mr. Hubert Carmicliaci, Provincial Assayer, is visit-
ing Alberni, Gardner and Ôbservatory inilets. and. if tirne
permits, the Queen Charlotte Islands. Mr. Carmichael
visited the Quecn Charlotte group in 1gor, but there have
been several promising discoveries made on the island
since that day.

Howard E. Troutman, for over ten years connected
vith the Buckeye Engine Company and for several years
manager of its Chicago office, has resigned to accept the
sales management, Corliss and Iiigh Speed Engine De-
partmnent of the Atlas Engine Works, Indianapolis. Mr.
Troutnan's headquarters wvil bc at the homle office.

J. P. Jolinston. for several years past the General
Sales Manager for the Weber Steel Concrete Chimney
Co., Chicago, lias resigned to becone Sales Manager,
Vater Tube Boiler Department of the Atlas Engine

Works, Indianapolis. Mr. Jolnston's offices will bc at
the Company's plant in Indianapolis.

Alr. W. H. Vhiteside, President of the Allis-Chalmers
Company, Milwaukee, represcnted in Canada by the Allis-
Chalmers- Bullock. Ltd., returned on August 22nd, from a
two nonths' combined buisincss and pleasure tour of Eng-
land, France. Germany. and Switzerland. 'Mr. Whiteside
inspectcd varions large mnanrufacturing industres of Eng-
land and on tihe continent, anînng others lie visited the
plants of the leading Englislh steam turbine builders,
whose Amnerican riglts for building Parsons stcani tur-
binçs for marine and land use, are enjoyed by the Allis-
Chaliners Company.

Frciglt Traffic Manager Wni. Sprotile of the Sotuthern
Pacific, ias accepted the traffic management of the Amireri-
can Smclting Rcfincry, the Anerican Snclting Securities
Conpany, the Smeiters' Steamship Company and a score
of sinaller corporations, including railways in Nevada and
Alaska, and snclters and mines both in North and South
Amenrica. On the Pacifie Coast alone these companies
own suelers at Taconia, Everett, San Francisco and
Selby. Thcir properties in Utah, Colorado, Nevada,
Mexico. and South Ancrica are immense. Sproule en-
tered the service of the Southcrn Pacific as a clerk in thç
freiglt departmirent, in 182, and leaves his highi traffic
position in the West after twenty-four years of continu-
ons service.

MINING NOTES.
The investigations into the commercial possibilities of

electric smnlting of iron ore whichi were publislhed by Dr.
llannel some tiie ago, are bearing fruit.

It is understood that a big steel firmn of Pittsburg is
preparing to put.tup ain electric snmelting plant at some
point in Canada wlerc the water power and ore are avail-
able.

Six imionths ience an electrie smnelting plant capable
of turning ont twenty tons of pig iron a day will bc in
operation in California. It is being installed by Dr.
Herault, of France, who erected the !xperiniental station
at Sault Ste. Marie, under arrangement vith Dr. Haanel.
The California plant is to be eventually cnilarged to an out-
put of six to eight hiundred tons a day.

The Michigan copper country possesses the world's
threce deepest vertical nining shafts.

The deepest of these is the No. 3 at the North Tam-
arack property, its neasurement being 5,200 feet-eigity
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 ica-
surenent beng 5,080 feet fron the collar to the bottom
level.

Second only to these great openings is the Red Jacket,
of the Calumet and Hecla Conpany, which is down 4,900
feet, and in which the copper Iode was lot encountered
uptil a depth of 3,300 fcet had been attained.

The deepest incline shaft in the world is the No. 4 of
the Calumet and IHecla. This shaft itself, froi the collar
to the lowest level, is sunk on the plane of the Iode for
a distance of 8,oo fecet, while from a drift at the botton
a vinze extends downward igo fecet to the bouindary of the
property, giving a measurement of 8,290 feet fron the
surface. No. 4 shaft passes by the Red Jacket slhaft at
the fifty-sixtl level.

The iron and steel bounty payments paid jy the Do-
minion Governenct for the financial year up to July rst
anount to $2,0o4,339, as conpared with $1,540,203 in 1905.
The paymients inrdicate a very large increase in the output
of the Canadian iron and steel industries.

Bounty amounrtinig to $687,631 was paid on a total out-
put of 581,838 tons of pig iron; of this, 86,523 tons was
made froum Canadian ore. The bounty on this was at tie
rate of $1.65, and totalled $142,263. 495.335 tons wcre
miade froi forcign ore. The bouinty on this was at the
rate of $r.ro, and totalled $544,868.

Last year's output of pig iron was 386,719 tons, of
whichl 327,267 tons were mrade froi forcign and 59.452
from Canadian ore. The rates of bounty were higier;
iowever, last ycar, viz., $i.So on foreign and $2.25 on
Canadian ore, so the total amount paid as pig iron bounrty,
was $624,167, of which $490,401 was on foreign and $133,-
766 on Canadian ore.

Of steel ingots, 569,237 tons were made in the Cana-
dian mills durinrg the past year, as compared with 272,916
tons in 1905. The bounty in 9oo6 at the rate of $r.65 per
ton, was $941,ooo. In 1905, at the rate of $2.25 per ton, it
vas $614,433. Of puddled bars, 3,560 tons were made in

1906, as comrpared vith 3,509 tons the year before. The
bounty, at $1.65 per ton, this year, was $5,875. The pay-
ments last year at $2.25 per ton were $7,895.

The Governmirent paid a bounty in 1906 of $369,832 on
72,875 tons of rolled angles, wire rods, plates, etc. In
1905 the paymcnts were $293,208, and the ottptut 59,842
tons.

Threse iron and steel bouinties expire next ycar uniless
they are renrewed by Parliamrent. The bournty rate on pig
iron froi Canadian ore and on puddled bars and steel iii-
gots this ycar is $r.o5 per ton. The rate on pig muade
from forcign ore is 70 cents a ton.

BOUNTY ON LEAD.

The lcad bournty in 1906 totalied $M,97, as comparcd
with $330.645, the ycar before, the rate of bounty being
muirchr lower on account of the higher price of lead in the
world's markets.

The petrolcumi bonunty, at the rate of r'/ cents per
gallon, showed paynenîts amounting to $291,157, as comn-
pared vith $350,047 in 1905.

96 THE CANADIAN MINING REVIEW.
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QUEBEC.
The latest mineral find to be added to the Province of

Quiebec's, already long list of econonic ores is red hemua-
tite. This metal lias been discovered in the southern
part of the province, near Dunham, and mines are already
being opened up. The beit in which the minerai appears
nost frecly is about ciglit miles long, and consists of a

strip of land encircling the base of Little Pinnacle motin-
tain.

The Little Pinnacle is just on the bo.undary between
Vermont and Canada, and the find is distributed between
the two countries, although Canada bas by far the larger
share.

ONTARIO.
The ratepayers of Sturgeon Falis have approved of a

bonus to the Northern Ontario Snelting and Refining
Company by a vote Of 330 to 1. Such a practically uani-
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, bave taken the contract of building a 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 lcight of land,
by a miner from Lexington, Kentucky. The find was
made 85 minles north of New Liskcard, and threce miles
from the Governient railway. The sanples 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 Wellington
street, Ottawa. It will occupy the first, third and fourth
floors, the second floor being tenanted by the United
States constl-general. On the fourth flat therc will be
installed an assay office, and there the staff will be in-
structed by Dr. Haaiel in the magu:tic netbod of locat-
ing ore bodies.

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

Seven or cight of the bcst iining 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,or5.

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

Work lias been re-commenced at the big steel plant
of the Northern Trou and Steel Co., at Collingwood, after
being idle for about two ycars. The company has lccn
successfully financed, and will be turning ont finislied
iron and steel 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 Anericau steel plants lias
becî enployed to take charge of the mills.

COBALT.

There is a popular idea that the Cobalt boom is over
because some five thousand green prospectors werc
chased ont 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 so
rife that they made prospecting in the thick brush almost

impossible. Added to this the nîew prospectors instead
of spreading ont over the country confined their opera-
tions principally to the area around Cobalt whichli has
already been prospected on the surface. Those who hope
to niake strikes in that vicinity nîow untst trench for dis-
coveries. Any surface indications were all located Iast
stînimmer.

Another feature which tended to duit the interest in
the canp was the determination of the shipping mine
owners not to shlip any more ore to the States. Last year
they were forced to ship in order to realize enoiugh money
to declare dividends and provide for developient. But
they recognized that it was robbing their mines to send
ore to Jersey City because the nonopoly smelter paid
only for their silver and kept aIl the rici by-products.
This stunimer ail the large mines are storing their ore
and waiting for the comxpletion of the Hamilton snelter.
Last nionth one well-known property lad 2oo tons stored
that would run from $î,ooo to $i,500 to the ton, and au-
other vas reported to have $1,000,oo worth of ore cither
bagged or blocked out. feantinie most of the mines arc
clearing off the surface of their properties and finding
rich veins under the surface carth.

Semi-official corroboration of the story of the rich
gold find in the township of Playfair lias been re-
ceived at the Departnent of Mines, but the departiment
has heard nothing official oi the five-foot strip of solid
silver said to have been founud on the Nipissing Coin-
pany's property.

The miscellaneous floating population of the early
spring, consisting largely of amateur prospectors and
mvestors, lias departed alnost withoit exception, leaving
only a law-abiding assemblage of miners and of those in
legitimate trade, so that only the constantly recurring
blasts from the surrouinding mines show that Cobalt differs
fron 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 iining lot, aIl
trenching for discovery veins, with equal riglht in the eycs
of the law. In those cases the party that lias bcc at
work for wccks digging unsuccessfully but hopefully,
feels naturally sore at the intrusion of othxers, and threat-
ened violence lias been expressed in a number of instances
of this description; lickily,.whisky is absent and "guns"
are few, so that to date these bickerings have ail ended in
words.

The older clains are beginning to be systemnatically
workcd-almost every mine lias a shaft with the neccssary
siani hoisting and drilling plants. Shafts are being sunk
and tunnels rmi, to block ont and prove the mines, and a
start is being made to recover from last scason's dumps
nmnclh of the valuable ore thrown aside in the hurry for
rich returns. AMilling plants are being introduced and the
timte will soon be passed when ore valued at lundreds
of dollars a tot will be cast aside as of no consequence.

The future of Cobalt camp looks briglht for several
year to comie, and there appears to be little doubt that
continued devclopnicnt will lead to the discovery of mîîanîy
new veins while the sinking shafts will show a continua-
tion of values in depti.-Ottawa Citizen.

ALBERTA.
The MacDoniell Dominion Governmient survey party

lias returiiec to Edmnonton from the Peace River country.
They believe thcy have discovered gold in paying amîount,
within 15 miles of the Britishi Columbia botndary.

Mr. T. C. Denis, who is attachîed to tlhc mines section
of the Gcolog:cal Survey, bas just returned from a short
trip to Pelicani Portage on the Athabasca River some hun-
dred and twenty nmiles below Athabasca Landing. lie
lias been investigating the minerai reserves of Alberta,
on behialf of the department, and the object of his visit
to Pelican Rapids was to report on the present state ot
the hole sunk at that place soie ciglht years ago, froi
which there has been a treinendous rush of iatural gas.
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Farther north in the vicinity of Fort McMurray bor-
ing operations for oil are being actively procceded with.
Two drilling rigs equipped to reach a depth of three thou-
sand feet arc now in this district.

BRITISH COLUMBIA. .
Advices fromt Quatsimo say that a big htrike of bog

iron lias just been made to the north of the West Arm
of Quatsiino Sound.

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

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

Tiere is muci iining activity reported in the vicinity
of.Cowichan Lake, Vancouver Island. The recent finds
of copper-gold ores have stimulated further prospecting.
As a resuilt 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
soutlh side Of the 46-stanp mill for a foundation for an air
compressor.

In the second quarter of the current year, ended June
30, the British Columbia Mining Conpany sloved net
earnings Of $117,000. Owing to changes carried out at
the plant production lias been curtailed for about a nionth,
and earnings will exhibit considerably under the $4a,ooo
average of the preceding three months.

Wliat is said to be the richest gold stake in Cariboo,
B.C., within the past twenty-five years, lias been made
at Peter's Creek, near Stanley, by anu old miner named
Mathers. Mathers' discovery is the resuilt of persistent
prospecting and deep diggings. At the depth of oo feet
lie is reported to have struck dirt that yielded thirty
minces of gold to the set of ten feet.

An eight-hour day is nîow 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
threc eiglit-hoiur shifts vill be worked as soon as pos-
sible. The "bull-cooks," or roustabouts, will work ten
hours.

On Aigtst ar the initial shiîpment of ore from the
Dominion Copper Co.'s Idaho mine was sent to the com-
pany's snclter at Boundary Falls. It was also the first
shipient to go out over the Great Northern and be
transferred to the C.P.R. at Denoro, ciglt miles from
Phoenix by either line. The shipment consisted of ten
cars, or 6oo tons of ore, and will bc followed by others
ant regular intervals, sonewhîat relieving the othier mines
of the company fromt contributing tlieir regular quota until
the ncw furnace is reccived and installed at the smclter.
Thtis ore cane froi the tunnel level of the Idaho.

Thte most important developments of the past wcek
have been in the Sandon-Slocan district, On Slocan
Lake the record is one of steady development and grati-
fying results at Silverton, near Slocan City and on Ten-
Mile Creek. The long-looked for strike in the big Ram-
bler-Cariboo has reliabilitated Sandon camp. The lead
lias been struck in an up-raisc and the long tunnel lias
still to be driven 4oo fcct, which will give it a total
length of nearly a mile and a quarter. The mine con-
tains a large body of comparatively higl-grade ore, and
it is now a matter of a few months only, until shipments
shail be resumed on a bigger scale than ever.

Stockholders of the Granby Conolitidated Mining,
Smelting and Power Company will reccive with ilcir divi-
dend clcques notice of the company's annual meeting in
New York on October 2. Tie conpany's fiscal year ended
June 30, and during that period net earnings were betwecn
$x ,8oo,ooo and $i,9oo,ooo. Copper production was just
uridCi 25,000,000 poutnds. Next year's production is ex-
pected to show a still further material increase. A direc-
tor thinks the production will be eveiitually considerably
over the so,oo,ooo pounds mark. The shares are in thò
hands of betwecen 2,500 and 3,000 persons, as comhparçd
with about goo in Decemuber, 1903, the time of the 'fi'st
dividend paynent.

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

This is the third dividend of the Granby Consolidated
made payable this year, aci amounting to $45,ooo, each
at the rate of three per cent. on the issued stock, there
being 13,500,000 shares outstanding. This makes a total
of $,2i5,oo in dividends by this company thus far made
payable in i9o6, which is at the rate of nline per cent. per
annum.

Thte dividend record of the Granby shows that thus
far four declarations of this character have been made,
the first being in December, 1903. The following shows
the dates of payments of the dividends and amounts of
cach, the total of the four amounting to $r,348,630: De-
cember I9th, 1903, $133,630; Jaiiary, 1906, $405,o0o; May,

go6, $405,000, and September, go6, $4o5,oo. Total de-
clared $1,348,630.

Mr. Le Roy, the Dominion Geologist, is making
a thorougli examination of Texada Island, for the pur-
pose of arriving at a conclusion in regard to the con-
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 lad been
coming from British Columbia, and decided to send himi
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 beiefit of
the mnng industry. Mr. Le Roy is now working on
two large dykes which seem to carry the ore vhich is
itunniing'parallel with them.

The Canadian Consolidated Mining Co. is still expand-
ing, its latest purchase being the Iron Mask Mine, which
will be opera*ed on ai extensive scale from the War Eagle
workings, which are not far from the ore shoots in the
Iron Mask Connections are already completed between
the War Eagle and the Centre Star. Tie Iron Mask was
operated in the early days of the Rossland Camp by the
Iron Mask Gold Miiing Co., whicli was organized Feb.
19, 1896. The developiment consisted of about 7,ooo feet
of horizontal and vertical working, and the main shaft
lias a depthi of 450 feet. Thte ledges are not very wide,
but the ore ran fron $30 to $40 to the ton, carrying gold,
copper and silver. Thte mille for a time paid profits, and
accumnulated $5o,ooo in its treasury, whcn it became in-
volved in litigation with the Centre Star Mining Com-
pany.

From ail parts of the province there continue to come
reports of progress in mining, indicating such an output
as will surpass the record of 1g5, when the present year
is completed. One gratifying feature is the continutid
extension of the smelting industry, says the Victoria
Daily Colonist. Tn this connection tlere is a report
that the Le Roi smelter at Northport, Washington. which
lias been lying idile for soine time, is likcly to bc placed
in operation again. If this Is done, hîowever, there seems
a possibility of a renewal of the objection against the
cxport of British Columbia ore to be smeltcd in a forcign
country. The feeling that natural products should bc
mianufactured at home, caused the recent legislation
against the export of logs in the lumber inidustry. Still
we are not in a position to say what effect the objection
vould 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 for several months past, and
after considerable negotiations an ainicable agreement was
reached between it and the Consolidated Mining and
Snelting 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 thrce
years, is cancelled. Since then the Consolidated Com-
pany lias secuired the Snowshoe mine at Phoenix and the
Iron Mask in this camp, and owing to the discovery of
new shoots of higli 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 furnislh about 75,000 tons Of
ore to the Trail smelter within the next seven months. It
is said that there arc sucli large reserves of ore in Le Roi
that it will be able to keep the Nortlport plant in opera-
tion and at the sanie time furnish the 75,000 tons fo Trail
within the stipuîlated 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 lias now been received lere
that the consolidation has been carried into effect and
takes in the War Eagle, Red Rock, Lului, Bald Eagle,
Dandy Fraction, Missing Link No. 2, Pinhook and World's
Fair Fraction, contingueus 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 thouglt of by many who
are faniliar with the ground.

The Phoenix Amalgamated Copper Mines, Ltd., has
been incorporated under the laws of British Columbia,
with a capital of $5,ooo,ooo, having ooooo shares of $io
par value each. Of this number 200,000 shares have
been placcd 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, Qucbec; George Vandyke, Boston; H. P.
Buck, New York; W. J. C. Wakefield, Spokane, Washî.;
George R. Naden, Greenwood; Charles Riordan, St. Cath-
arines, Ont.; R. Bence Joncs, Lisselan, Clonakilty, Ire-
land. The officers are: - F. P. Buck, president; C. H.
Fletcher, vice-president; A. F. Fraser, secretary.

YUKON.
It is expected that the recent introduction of dredges

will greatly increase the output of gold in the Klondike.
In 1905 this vas reduced to about $7,500,000 against $10,-
350,ooo i 1904, $S8,ooo,0o in igor and and $22,275,oo in
1900. Speculations are already rife as to whether this
cnlarged supply from the Yukon, coupled with Alaska's
growing yield of nîew gold, will not perceptibly affect the
gencral cconomic conditions in America as a whole. Dur-
ing 1906 Alaska will probably furnislh some $2o.000,o
of gold, as against $14.500,000 for 1905, $9,ooo,ooo for
1904. and $6,350,ooo for 1903.

Suîpt. Snyder, of the mouînted police at White Horse,
reports that "the month lias witncssel a continuous boom
in quartz mining, discovery after discovery being located
and samples of ore are being brouglht in which are claimed
to run from $200 to $6oo to the ton. These discoveries
were made in Watson and heaton River districts. at
points from fiftecn to twenty-five miles southwest of Rob-
inson Siding, on White Pass and Yukon Railway.

"Although richi float has been found in these districts,
since 1898. it is onlhy this year that anyone lias clainied
to have discovered any ledge. Claims are purchased as
soon as staked, there being good demand for then at
prices ranging from $250 uP."

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

Encouraging reports are reccived from various placer
fields in the district, 1,025 ounces Of gold being taken to
town from Livingstone Creek in one week.

An application for 6o,ooo inclies of water fron Twelve-
Mile River, one mile above its mouth, lias been filed at
the Gold Office in Dawson by L. S. Robe, H. G. Wilson,
and F. J. Stackpoole.

Thte 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 $roo,ooo on the enterprise
by the first of the year, and agrec, if the grant is given,
to have the plant working by October 15th of the second
ycar 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 froma the
stream sonie distance below the point of diversion by the
Yukon Consolidated Goldfields Company, whiclh is backed
by the Guggenheims.

This is one 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 ta the Consolidated
Company.

COAL NOTES.
NOVA SCOTIA.

Thte 2o-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 lias caused
a lively sensation throughout Nova Scotia.

The output of the Dominion Coal Company's mines for month
of August was :-No. I, 45,825 tons; No. 2, 54,941 tons; No. 3,
38,464 tons; No. 4, 5o,886 tons; No. 5, 59,251 tons; No. 6, 9,933
tons; No. 7, iî,8g tons; No. 8, 24,566 tons; No. 9,35,959 tons;
total, 33r,716 tons. Slipments amounted to 343,788 tons during
the sanie month.

It is said the management of the Nova Scotia Steel
and Coal Company are now about to enlarge their work-
ing areas. It was for this purpose the three lcads of the
company visited Bouilarderie. Since the day the Nova
Scotia Steel and Coal Company first surveyed the pro-
posed line of railway fron No. 3 to Point Aconi in 1901,
the inatter lias always been in the minds of Messrs. Cant-
ley and Brown. Thcy were aware of the fact that in
thiese arcas they had more coal than the company pos-
sesses elsewhiere, and that some day tlhey would bc called
ipon to develop them. With the uînprccedented demand
for the output of their collieries at No. 3 and Sydney
Mintes, a demand which will be incrcased largely in a
short tine. the company have decidcd to again resume
active operations at Point Aconi.

A report was current that a number ut Canadian capi-
talists lad made overtures to the S<otia 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
thcir intention of connecting their properties with tleir
present railway system at No. 3.

BRITISH COLUMBIA.
Work at the Hosmer coal mines is progressing satis-

factorily. Thie main tunnel, 5,ooo feet in length, is to be
an exceptionally large one-22 feet wide and îo feet high.
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THE MINING AND INDUSTRIAL SHARE
MARKET.

(Specially reported for the CANADIAN MINING RUvIjV by
RonERT MiaDITH1 & Co., miining Brokers,

57 St. François Xavier St., Montreal.)
There lias becn very little of interest to note in the

markets, during the past month.
li mining stocks, prices have remained firm, but the

active trading in International Coal las quietcd down, and
more lias becen doing in some of the lower-priced stocks.

Thte industrial stocks remain stationary, and therc lias
been practically no speculation in them.

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

lI Rossland, especially, soie 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 las scored an
advance of somne $3.oo per share.

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

Consolidated Mines .................. 125 130
Can. Gold Fields ..................... 6
Granby Consolidated ... ............. 12 12!/t
Ramîbler Cariboo ..................... .30
N orth Star ........................... il 13
Alnte Cristo ......................... 3
Wliîe Itear......................... 9 Io
Caliiorinia ............. ..............
V irginia ............ .................
Deer Trail.......................
lnternatio'al Coal .................
Suîllivan ...... .......................
J m nbo .... ..........................
Caribo)-.\cKiiiiey ....... ............
D enioro ................. ............
Dianond Vale Coal ...............
Dominion Copper ....................
Dominion Coal (connnon) ............
Dominion Coal "(pref.) ...............
Dominion Iron and Steel (commnon)..
)omninion Iron and Steel (pref) ......
Ilitercolonial Coal (comilion) ........
Intercolonial Coal (pref.) ............
Nova Scotia Steel and Coal .........
Nova Scotia Steel and Coal (pref.)...

5 6

64 6

7 8

3  4
7477

28½ 28Y
77 78

67¼ 68

COMPANY NOTES.
Thie Salt Lake City district office of the Westing-

house Electric and .'lfg. Conpany was reioved on July
and, 1906. to 212-214 South Wcst Tcmple Street, Salt Laké
City, Utah. The Dallas district office was also removed
on the saine date to 418 Main strecet. Dallas, Texas.

INDUSTRIAL NOTES.
'Tie Cobalt "Silver Queen" lias purchased fromt Allis-

Chaliners-Bullock, Liiited, Montreal, througlh the To-
ronto office, an clectric lighting outfit. including a 'Bul-
lock" gencrator driven by a high speed autonatic engine,
and additional boiler equipment.

Two 165 r.m.p. producer gas engines. manufactured by
the Canadian Westinghouse Co.,are to be installed in the
plant of the Calgary AMilling Company. at Calgary, AI-
berta, Canada. The engines operate at an altitude of
3.000 feet, usinlg authracite coal for f.uîel, with possibility
of a change to natural gas as soon as a supply is oh-
tained.

The University Mine, Cobalt, has purchased from
Allis-Chalmers-Bullock, Limited, Montreal, tlhrough the
Toronto office, mining equipient including one-half'of a
duplex conipound "Ingersoll" air compressor, "Ingersoll"
rock drills, mountings, etc., two horizontal return tubu-

lar boilers and a "Bullock" generator driven by a higli-
speed automatic engine for ligliting the minle, buildings,
and camp generally. The contract included piping and
connections for the coiplete outfit.

The Boundary iron works at Grand Forks was des-
troyed by ire. The origin of the tire is not known. Tite
bulk of the patterns, valued at $8,ooo, wcre in a separate
building and were saved. The buildings and machinery
destroyed arc valued between $r5,ooo and $i8,ooo; insur-
ance, $7,ooo. Managing Director Charles Brown an-
nounces lis intention of rebuilding at once.

Strong and reliable, "Ingersoll-Sergeant" air compres-
sors have just added one more good mark b their credit.
The Tacoma Steel Works, of Tacoma, Washington, have
ordered a large size compressor of the duplex steam and
compouind air tlass fronm Allis-Cialmîers-Bullock, Limited,
Montreal, througl the Vancouver office, for their Marble
Bay Mlines, on Texada Island, about So miles north of
Vancouver. This is to replace a smaller compressor
built by the saime firn which lias been in constant and
severe service for the past seven years. For one period
of ive nonths this snaller conpressor worked continu-
ously niglt and day.

The Canadian Westinghouse Company, Ltd., are doing
a large business in steain turbo-generator equipments.
The Northern Electric & Mifg. Company, of Alontreal,
duplicated an order recently for a 300 k.w., Westinghouse-
Parsons turbo-generator unit, to be installed in their
power house alongside of one of the saie capacity now in
service. The gencrator is a 220 volt, titre phase, 7,200 al-
ternation machine, operating at 3,600 r.p.m.. and will be
of the latest etclosed type, while the turbine will operate
at 150 pounds steani pressure with oo degrees superlheat.
Telcir present turbine is operating part of the year con-
densing, and througli the winter non-condensing, the
exlaust steam being used during the winter for lieating
purposes. It 'was the splendid operation of this steam
turbine gencrating unit which led the comîpany to order
the one about to be installed.

A maninoth gold dredge for service on the ''Forty
Mile" in the Yukon was built this summier at White
1Horse and floated down the river to its destination. The
tinbers and nachinery for this dredge were dispatched
north front Vancouver, and the work of assembling it at
White Horse coîmmenced early in the season, so that the
comp)leted dredge was started down the river as soon as
possible after the ice went ont.

The mechanical equipmîent was ordered hy the Forty-
Mile Gold Dredging Co., of Toronto, Caniada, through
the Allis-Chalmîers-Bullock Co., Ltd., Montreal.

Tte dredge equipment whiclh was furnished conplete is
special in nature and adapted to the particularly hcavy
service of the Forty-Alile. The dredge proper will be
cquipped with 5 1-3 ct. ft. buckets. The accessory ma-
chinery, ready for operation, was shipped fromt the vari-
ous works of the Allis'Chîalmîers Company. It consists
of engines, pumps, boilers,.concentrating mîachinery and a
small electric light plant.

The largest generator ever made in thtis country lias
just been made ready for shipnent 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,ooo horse power, 3 phase, 7,200 alternations, 200 revo-
lutions per minute, engine type for direct connection with
the water wheel. The order also includes one rotary
converter of 1,350 horse power, 550 volts, 3 phase, 7,200
alternatiqns, 400 revolutions per minute, and eight air
blast transformers each 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.

Ioo
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The new machincry is required by the Vancouver com-
r.any to provide added power to meet the ever-increasing
demîîand of Vancouver and vicinity. It is the fourth gen-
erator of the size ordered by the Vancouver company, but
the other threc were supplhed by the Westinghouse coni-
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
Melnnes, acting for the Dominion of Canada, confers the
ttile of consulting engineer to the Canadian Governncnt
upon Mr. Chas. T. Arkins, mining expert attached to the
Seattle office of the Allis-Chalners Company, represented
in Canada by the Allbs-Chalmers-Bullock Co., Ltd., Mont-
real. Mr. Arkins will act with the chief of the Geological
Survey of Canada and the Governnent Mining Depart-
ment in an investigation of the mcrits af the extcnsivc
d<.posits of " white chanel gravcls," so called,
of Yukon Territory; and ta rcport o1 thc
relative advantage of thc mining and milling
process over the sluicing treitncnt of îhcse
gravels for gold, whicli is the present nmethod used.
Vatcr is scarce mn that district and when used for sluicing

purposes, it can be procured only through claborate and
expensive punping and conveying schemes, involving an
expenditure of approxinately ten million dollars. The
Government, with a view to avoiding this expense, has
ordered this mining and nietallurgical exainination in
order to deternine upon the best mode of procedure.

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

MINING INCORPORATIONS.
ONTARIO.

Verona Mining Company. Capital, $,ooo. Head
office, Toronto, Ont. George Herbert Smythe, attor-
iey.

The Boston Mines, Liiited. Capital, $5o,ooo, divided
mto 5o,ooo sharcs of $i each. Ilead office, Turonto, Ont.
Provisional directors to be Frederick Rielly, George Ver-
ney, Johnt Ross, Elmer Etgene Wallace and Arthur Roger
Clute.

The Amierican Silver Kng Mining Lonpany, Limitcd.
Share capital. $soo.ooo. dividcd ito 500.000 sharcs of $i
each. Hcad office. lHaileybury, Ont. Provisional direc-
tors. Harvey Driffill Graham, George Aaron Bagshaw and
Frederick Nasseau Hughes.

Riglit of Way Mining Company, Limîited. Share
capital. $50o,o, dividcd into 500,000 shares of $i cach.
Hlead office, Ottawa, Ont. Provisional dircctors to bc
George Patterson Murphy, James Barnct MacLaren, John
Proctor Dickson and Edwin Septimus Leetham.

Cobalt Nugget Silver, Limited. Capital, $40,000,
divided into î,6oo shares Of 25C each. Head office, Hailey-
bury, Ont. Provisional directors to be Arthur Englislh
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 $x each. Head office,
Victoria, B.C.

Emprcss Mining Company, Limited. Capital, $250,000,
divided into 2,500 shares of $roo aci. Head office,
Victoria, B.C.

Recobond Mining Company, Limited. Capital, $io,ooo.
divided into 10,ooo shares of $i each. H-ead office,
Victoria, B.C.

Pacific Slate Company, Limited. Capital, $125,000,
divided into 125,ooo shares of $ eaci. Head office,
Victoria, B.C.

British Columbia Mining Exchange, Limited. Capital,
$25,ooo, divided into 250 shares of $ia0 each. Head office,
Victoria, B.C.

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

CATALOGUES.
Round copper furnaces arc dealt witlh in Bulletin M-

106 publishied by the Wellnan-Seaver-Morgaii Company,
Cleveland, Ohio.

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

Conveying and Transnilsslon, are covered in a monthly
publication published by the Stepliens-Adamson Mnfg.
Co. of Aurora, Ili., vhose Canadian sales agents arc W. H.
C. IMussen & Co., Montreal.

The Wellman-Seaver-Morgan Co. of Cleveland, O., lias
issued Bulletin M--ao, on silver-lead blast furnaces,
vhich 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 16o inches.

The Sulhivan Machinery Company have managed to
vork 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 parficularly interested in the description of the Gunni-
son Tunnel.

W. H. C. Mussen & Company, Montreal, are often
askcd the question, "Wlat do you handle?" In order to
give a conprehensive answer the house has brouglt out,
for the use of purclasing agents and others, a reference
list of machincry and supplies for railways, mines, con-
tractors and municipalities.

ALEX. HARDY,
G. P. A.,

Quebea.
J. G. SCOTT,

Gen. Mgr.,.
Quebec.

Th 11,R
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REMEMBER SEPTEMBER 20th

Our new steameithe SS." SOKOTO " will sail from Montreal
September 2Oth on her initial trip to the Bahamas, Cuba and
Mexico. The vessel is specially adapted for the Mexican trade,
owing to the large, airy rooms, broad promenade deck, etc.
Of 7,000 tons register, 14-knot speed, fitted throughout with
electricity, and, in fact, every known modern device to ensure
the comfort and safety of passengers, she is sure to be a great
favorite with the travelling public.

Write for our illustrated booklet entitled "A Tour to the
Bahamas, Cuba and Mexico," giving full particulars of the
several different countries visited on our special excursion tour.
Thí-k-of it, a thirty five-day trip, for less than $3.oo per day,
which ;includes berths, meals, etc., and on the voyage visiting
sone of the most beautiful of the tropical islands.

For further particulars apply to

EL R E319 Board of Trade Bldg.,ELERD MPSTER& O, MONT REAL
01. CO.

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

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

INTERCOLONIAL COAL MININO 00.
LI MIT ED

WORKS, WESTVILLE, N.S.
JAM ES FLov, Superintendent.

HEAD OFFICE, MONTREAL, QUE.
JAS. P. Ç.LEGHORN,,President. D. FORonS, ANGUS, Sec. -Treas.

STEPHEN HUMBLE'S"
IMPROVED PATENT SAFETY DETACHINC 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

O i over-winding at Mine Shafts and Furnace Hoists.
7,000 IN USE

SOLE MANUFACTURER:

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

k lz,

Telegrams-" STEPHEN HUMBIE, WEsTMINSTER."

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

z
ss

xxiii

wORKING ORDER DEUTACHIED AND SUSPENDED
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PROVINCE OF QUEBEC
The Attention of Miners and Capitalists in the United States

and in Europe is invited to the

GREAT MINERALTERRITORY
Open for Investment ln 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 speclally
framed for the encouragement of Mining.

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

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

The price of prospecting licenses is $5.00 per 1oo acres on
surveyed lands and per square mile on unsurveyed lands. If
the surface has already been sold, the price is only $2.oo. They
are valid for three months and are renewable at the discretion
of the Minister.

When mines are discovered, they can be 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.oo per acre, and on lands
situate less than 12 miles from such a railway, $1o.oo per acre ;

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

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

MINING CONCESSIONS are sold in entire lots in surveyed
townships or in blocks of not less than îoo 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
dis pose of its products, are granted on payment of a fee of $5.oo
and a rent of $.oo per acre per annum. Such licenses are valid
for one year and are renewable on payment of the fee and of the
same rent. They may cover from 1 to 200 acres for one and
the same person and must be marked out on the ground by
posts. The description or designation must, however, be made
to the satisfaction of the Minister.

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

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

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

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

Applications should be addressed to:

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

xxiv
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Ontario's

MINING

LANDS
T HE Crown domain of the Province of Ontario contains an area

of over îoo,ooo,ooo acres, a large part of wbich 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.
tale, marl, brick clay, building stones of all kinds and other useful
minerals have been found in many places and are being worked at
the present time.

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

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

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

The mining iaws 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 sumtier 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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PFOVI NOE 0F NOVA ScOT"IA

TITLES

Leases for Mines of Gold, Silver
Coal, Iron, Copper, Lead, Tin
=R=EOIOUS STONES

GIVEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS MODE

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

RATE.

THE HON. W. T. PIPES
Commissioner Public Works and Mines, HALIFAX, NOVA SCOTIA.

Richelieu & Ontario Navigation Company
"AMERICA'S SCENIC LINE."

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

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

JOS. F. DOLAN, City Passenger Agent. THOS. HENRY, Traffic Manager, Montreal.

THOMAS FIRTH & SONS
IlM ITED

"Speedicut" High Speed Steel,
Tool Steel, Axe Steel, Saw Steel, Files, Etc.i I N JIiL.A LARGE STOCK CARRIED.

Office 6o, Warehouse 51 St. Patrick Street, Montreal.

MONTREAL STEEL WORKS, Ltd.
AGENTS FOR CANADA

T. A. MORRISON & CO.
No. 200 St. James St., Montreal.

Contractors' Plant, New and Second-band.
Champion Steel Jaw Stone Crushers, all sizes.
Sturtevant Roll Jaw and Rotary Fine Crushers.
Balanced and Centrifugal Rolls, Emery Mills.
Steam Road Rollers, Boilers and Engines.
Rock Drills, Concrete Stone.
Bridge and Building Limestone, Bricks, etc., etc.

A representative to sell

lines of Blasting Fuse

in Eastern Canada.

Territory from Win-

nipeg to Nova Scotia.

Apply to C. D. GoEPEL, Sole Agent,

P. O. Box 175, - - Nelson, B.C.

CORRUGATED
VVRITE FOR PRICES

METALLIC ROOFING C?
L 1 PA 1 Y EZ CM.

CANADA.

1 «:> INJ .
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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 1o 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 $roo must be expended on the claim each year, or paid to the mining
recorder in lieu thereof. When $5oo has been expended or paid, the locator may,
upon having a survey, made, and upon complying with other requirements, purchase
the land at $i an acre.

The patent provides for the payment of a royalty of 2 / 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 $1o per annum for each mile of river leased.
Royalty at the rate of 2Y per cent. collected on the output after it exceeds $10,ooo.

W. W. CORY,

Deputy of the Minister of the Interlor,
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STIIEEL.HADFIELD'SLoE SH EFFIELD
Heclon Rock and Ore Breaker

HADFIELD AND JAOK'S PATENT

The only Perfect Gyratory Stone-Crusher
THE PARTS THAT ARE SUBJECT TO EXCESSIVE WEAR ARE MADE OF

ladfield's Patent "Era" Manganese Steel
WE MANU1ACTURE 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, Oanada Life Building - MONTREAL

BEATTY & SONS, LIMITED
WEL.L.AND, 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 *Y

THE CANADIAN HEINE SAFETY BOllER Co.
TORONTO, ONT.

THE HEINE SAFETY BOILER-made in units of ioo
to 5oo 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.
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OONTRACTORS TO H. M. GOVERNMENT

ALLANI
CLYDE PATENT WIRE ROPE WORKS

Ruthergien, Glasgow, Scotland
MANUFACTURERS OF

WIR E ROPE,s For Collieries, Mines,
Aerial Tramways

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

Illustration of Winding Rope, 240 fms. long x 3V 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 rmonths. Showing condition when taken off.

TELEGRAMS-" Ropery Ruthergien." A B 0, A I and Lieber's Codes used.

AGENTS IN CANADA:
Wm. Stairs, Son & Morrow, Ltd., Halifax, N.S.
W. H. Thorne & Co., Ltd., Saint John, N.B.

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

DRUMMOND, McCALL & co.
IRON, STEEL AND CENERAL METAL MERCHANTS

General Sales Agents

Algoma Steel Co., Ltd., Sault Ste. Marie,
And Importers of

Beams, Channels, Angles and other Structural Material,
Steel Plates-Tank, Bolier and Firebox Quality.

Cold Rolled Steel Shafting.
Mild Steel Bars-all diameters.

Wire Rope. Snow Steam Pumps. Tool Steel.
COMPLETE STOCK KEPT IN MONTREAL.

General Offices: CANADA LIFE BUILDING, - - Montreal.

MONTREAL PIPE Fou NRY Co., .imited P1RiGQ I R ON
MANUFACTURERS OF

CASTIRON m FP
WATER and GAS

and other Water Works Supplies.
"LUDLOW" VALVES AND HYDRANTS.

General OMces: Canada Life Building - - Montreal.

d"oC.I.F." Charcoal Pig iron, also
Midland " Foundry Coke Pig Iron

MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED
Plants at RADNOR FORGES, Que., and MIDLAND, Ont.

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

WHYTE & cou



HOISTINO ENQINES
AIL SIZES AND CAPACITIES

FOR

MINES, SHIPS, COAL WHARVES, DOCKS
QUARRYMEN, CONTRACTORS, BRIDGE BUILDERS

RAILROAD, DOCK, SUBWAY CONSTRUCTION,
DREDOINC, LOGOINC, HAULINC, ERECTINC, DRIVINC

ELECTRIC HOISTS BELT HOISTS
PROMPT SHIPMENT

WIRE .
ROPE

FOR

COLLIERIES, MINES
CUYS
AERIAL TRAMWAYS
HOISTINO, HAULACE
TRANSMISSION
AND FOR ALL
CLASSES OF SERVICE

IN STOCK

Successors to the late JAMES COOPER IVYO TEAL.


